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ADVERTISEMENT F O R  BID

Bids will be accepted for the following project:

PROJECT NO.: 2023-XX

TITLE: Longview School District
HVAC Replacement and Indoor Air Quality Improvements

AGENCY: Longview School District No. 122

ESTIMATED BASE QUOTE COST:         NTE $  1,250,000 + WSST
      

ABBREVIATED PROJECT DESCRIPTION: HVAC Replacement and Indoor Air Quality 
Improvements at RA Long High School Science Wing, 
and Discovery High School. 

SUBMITTAL TIME/DATE/LOCATION: Prior to 2:00 P.M., Wednesday, May 31st, 2023. 
Bids will  be accepted @ 
Longview School District MOTF Office
ATTN:  Barbara Howe
2080 38th Avenue
Longview, WA  98632

BY: Longview School District No. 122
Barbara Howe

PRE-PROPOSAL WALK-THROUGHS: 2:00 PM., Wednesday, May 24th, 2023 

Pre-proposal walk-throughs will be held at 2:00 PM starting at the Discovery High School, followed by RA Long 
High School. Attendance of the Pre-Proposal Walk-through is Mandatory for bidders.

The School District will make the plans available for contractors to view online without charge at:

  https://www.longviewschools.com/departments/business-services/bids-proposals

Please direct questions regarding this project to the office of the project representative, Sara Wilder at 
Integrus Architecture, 117 South Main Street, Seattle WA, telephone (206) 628-3137, email:  
swilder@integrusarch.com 

No contractor may withdraw his bid after the hour and date set for the submittal thereof, or thereafter, 
before award of the Contract, unless award is delayed for a period exceeding thirty (30) days from the 
proposal submittal date.

The Owner reserves the right to accept or reject any or all proposals and to waive informalities.

https://www.longviewschools.com/departments/business-services/bids-proposals
mailto:swilder@integrusarch.com
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INSTRUCTIONS TO BIDDERS 

 

1.01 DEFINITIONS 

A. All definitions set forth in the General Conditions of the Contract for Construction or in other 
Contract Documents are applicable to the Bidding Documents. 

B. “Addenda” are written or graphic instruments issued by the Architect or the Longview School 
District prior to the execution of the Contract which modify or interpret the Bidding Documents by 
additions, deletions, clarifications or corrections.  The contents of Addenda are issued in no 
particular order and therefore should be carefully and completely reviewed.  Addenda relating to 
administrative matters, such as, for example, the date or time of meetings or Bid receipt, may be 
issued in writing by fax, mail or other delivery. 

C. An “Alternate Bid” (or “Alternate”) is an amount stated in the Bid to be added to or deducted from 
the amount of the Base Bid if the corresponding change in the Work, as described in the Bidding 
Documents, is accepted by the Longview School District. 

D. “Award” means the formal decision by the Longview School District notifying a Bidder with the 
lowest Responsive Bid of the Longview School District’s acceptance of the Bid and intent to enter 
into a contract with the Bidder. A contract is only formed upon execution of the contract, and not 
simply by Award. 

E. The “Award Requirements” include the following statutory requirements as a condition precedent 
to Award.  The lowest Responsive Bidder shall: 

(1) have a certificate of registration in compliance with RCW 18.27; 

(2) have a current state unified business identifier number; 

(3) if applicable, have industrial insurance coverage for the Bidder’s employees working in 
Washington as required in Title 51 RCW; 

(4) have an employment security department number as required in Title 50 RCW; 

(5) have a state excise tax registration number as required in Title 82 RCW; 

(6) not be disqualified from bidding on any public works contract under RCW 39.06.010 
(unregistered or unlicensed contractors) or RCW 39.12.065(3) (prevailing wage violations); 

(7) if bidding on a public works project subject to the apprenticeship utilization requirements in 
RCW 39.04.320, not have been found out of compliance by the Washington state apprenticeship 
and training council for working apprentices out of ratio, without appropriate supervision, or 
outside their approved work processes as outlined in their standards of apprenticeship under 
RCW 49.04 for the one-year period immediately preceding the date of the Bid solicitation; 

(8) have received training on the requirements related to public works and prevailing wages under 
chapters 39.04 and 39.12 RCW, or be exempt from such training requirements if the Bidder has 
completed three or more public works projects and has had a valid business license in 
Washington for three or more years; and 
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(9) within the three-year period immediately preceding the date of the bid solicitation, not have 
been determined by a final and binding citation and notice of assessment issued by the 
department of labor and industries or through a civil judgment entered by a court of limited or 
general jurisdiction to have willfully violated, as defined in RCW 49.48.082, any provision of 
chapter 49.46, 49.48, or 49.52 RCW. 

Further, under revised RCW 39.04.350, if the Bidder has a history of receiving monetary penalties 
for not achieving the apprentice utilization requirements pursuant to RCW 39.04.320, or is habitual 
in utilizing the good faith effort exception process, the bidder must submit an apprenticeship 
utilization plan within ten business days immediately following the Longview School District’s 
notice to proceed. 

F. The “Base Bid” is the sum stated in the Bid for which the Bidder offers to perform the Work 
described in the Bidding Documents as the base to which work may be added or from which work 
may be deleted for sums stated in Alternate Bids. 

G. A “Bid” is a complete and properly signed proposal to do the Work or designated portion thereof, 
submitted in accordance with the Bidding Documents, for the sums therein stipulated and supported 
by any data called for by the Bidding Documents. 

H. A “Bidder” is a person or entity who submits a Bid for a prime contract with the Longview School 
District for the Work described in the Contract Documents. 

I. The “Bidding Documents” include the Advertisement or Invitation to Bid, Instructions to Bidders, 
the Bid form, any other sample Bidding and contract forms, the Bid Bond, and the Contract 
Documents, including any Addenda issued prior to receipt of Bids. 

J. The “Contract Documents” for the Work consist of the Agreement Between Owner and 
Contractor, the General Conditions of the Contract (as well as any Supplemental, Special or other 
Conditions included in the Project Manual), the Drawings, the Specifications, and all Addenda 
issued prior to, and all modifications issued after, execution of the Contract. 

K. The “Owner” is the Longview School District No. 122. 

L. To be considered “Responsible” or meet “Responsibility” requirements, a Bidder must meet the 
following supplemental criteria applicable to this Project to the satisfaction of the Architect and the 
Longview School District: 

(1) The ability, capacity, and skill to perform the Contract; 

(2) The character, integrity, reputation, judgment, experience, and efficiency of the Bidder; 

(3) Whether the Bidder can perform the Contract within the time specified; 

(4) The previous and existing compliance by the Bidder with laws relating to the Contract; 

(5) The quality of performance of previous contracts, including demonstration of successful 
completion of three (3) similar projects of equal or greater size, scope and value in the last five 
(5) years;  

(6) The designated Project Manager shall have a minimum of three (3) years of successful 
experience in project management and scheduling of projects of similar scope and complexity; 
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(7) The designated Superintendent shall have a minimum of five (5) years of successful supervision 
of projects of similar scope and complexity; 

(8) Any other qualifications required by the Contract Documents or Bidding Documents; and 

(9) Such other information as may be secured having a bearing on the decision to award the 
contract. 

M. A “Sub-bidder” is a person or entity who submits a bid to a Bidder for materials, equipment or 
labor for a portion of the Work. 

N. A “Unit Price” is an amount stated in the Bid as a price per unit of measurement for materials, 
equipment or services as described in the Bidding Documents or in the Contract Documents.  The 
Longview School District reserves the right to reject at any time, without impairing the balance of 
the proposal, any or all such predetermined unit prices. 

1.02 BIDDER’S REPRESENTATIONS 

 By making its Bid, each Bidder represents that: 

A. BIDDING DOCUMENTS.  The Bidder has read and understands the Bidding Documents, and its 
Bid is made in accordance with them. 

B. POSSIBLE SELF-PERFORMED WORK REQUIREMENT.  The Bidder will perform with its own 
forces at least that percentage (if any) of the Work required by the Bidding Documents or the 
Contract Documents. 

C. PRE-BID MEETING.  The Bidder has attended any pre-bid meeting(s) required by the Bidding 
Documents. 

D. BASIS.  Its Bid is based upon the materials, systems, services, and equipment required by the 
Bidding Documents, without exception. 

E. EXAMINATION.  The Bidder has carefully examined and understands the Bidding Documents, the 
Contract Documents (including, without limitation, any liquidated damages and insurance 
provisions), and the Project site, including any existing buildings, it has familiarized itself with the 
local conditions under which the Work is to be performed and has correlated its observations with 
the requirements of the Contract Documents and it has satisfied itself as to the nature, location, 
character, quality and quantity of the Work, the labor, materials, equipment, goods, supplies, work, 
services and other items to be furnished, and all other requirements of the Contract Documents.  The 
Bidder has also satisfied itself as to the conditions and other matters that may be encountered at the 
Project site or affect performance of the Work or the cost or difficulty thereof, including but not 
limited to those conditions and matters affecting:  transportation, access, disposal, handling and 
storage of materials, equipment and other items; availability and quality of labor, water, electric 
power and utilities; availability and condition of roads; climatic conditions and seasons; physical 
conditions at the Project site and the surrounding locality; topography and ground surface 
conditions; and equipment and facilities needed preliminary to and at all times during the 
performance of the Work.  The failure of the Bidder fully to acquaint itself with any applicable 
condition or matter shall not in any way relieve the Bidder from the responsibility for performing 
the Work in accordance with, and for the Contract Sum and within the Contract Time provided for 
in, the Contract Documents. 

F. PROJECT MANUAL.  The Bidder has checked its copies of the Project Manual with the Table of 
Contents bound therein to ensure the Project Manual is complete. 
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G. SEPARATE WORK.  The Bidder has examined and coordinated all Drawings, Contract 
Documents, and Specifications for any other contracts to be awarded separately from, but in 
connection with, the Work being bid upon, so that the Bidder is fully informed as to conditions 
affecting the Work under the contract being bid upon. 

H. LICENSE REQUIREMENTS.  Bidders and their proposed Subcontractors shall be registered and 
shall hold such licenses as may be required by the laws of Washington, including RCW 18.27, for 
the performance of the Work specified in the Contract Documents. 

I. NO EXCEPTIONS.  Bids must be based upon the materials, systems and equipment described and 
required by the Bidding Documents, and terms and conditions in the Contract Documents, without 
exception. 

1.03 BIDDING DOCUMENTS 

A. COPIES 

1. Deposit.  Bidders may obtain electronic copies of the Bidding Documents from the issuing 
office and from any other locations designated in the Advertisement or Invitation to Bid.  
Bidders that desire paper copies may have the electronic copies reproduced at the Bidder’s 
expense. 

2. Sub-bidders.  Bidding Documents will not be issued directly to Sub-bidders or others unless 
specifically offered in the Advertisement or Invitation to Bid. 

3. Complete sets.  Bidders shall use complete sets of Bidding Documents in preparing Bids and 
are solely responsible for utilizing established plan holder identification processes to obtain 
updated bid information; neither the Longview School District nor the Architect assumes any 
responsibility for errors or misinterpretations resulting from the use of incomplete and/or 
superseded sets of Bidding Documents.  Printed copies of plans take precedence over any on-
line images. 

4. Conditions.  The Longview School District and/or the Architect make copies of the Bidding 
Documents available on the above terms only for the purpose of obtaining Bids on the Work 
and do not confer a license or grant permission for any other use. 

5. Legible Documents.  To the extent any drawings, specifications, or other Bidding documents 
are not legible, it is the Bidder’s responsibility to notify the Longview School District and the 
Architect and to obtain legible documents from the plan center. 

B. INTERPRETATION OR CORRECTION OF BIDDING DOCUMENTS 

1. Format.  The Contract Documents may be divided into parts, divisions, and sections for 
convenient organization and reference.  Generally, there has been no attempt to divide the 
Specification sections into Work performed by the various building trades, any Work by 
separate contractors, or any Work required for separate facilities in or phases of the Project. 

2. Notify Owner and Architect.  Bidders and Sub-bidders shall promptly notify the Longview 
School District and the Architect in writing of any ambiguity, inconsistency, or error that they 
may discover upon examination of the Bidding Documents or of the site and local conditions.  
All Bidders and Sub-bidders shall thoroughly familiarize themselves with specified products 
and installation procedures and submit to the Longview School District and the Architect any 
objections (in writing) no later than seven (7) calendar days prior to the Bid Date.  The submittal 
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of the Bid constitutes acceptance of products and procedures specified as sufficient, adequate, 
and satisfactory for completion of the Contract. 

3. Written request.  Bidders and Sub-bidders requiring clarification or interpretation of the 
Bidding Documents shall make a written request which shall reach the Architect at least 
seven (7) calendar days prior to the date for receipt of Bids. 

4. Addenda.  Any interpretation, correction or change of the Bidding Documents will be made by 
written Addendum.  Interpretations, corrections or changes of the Bidding Documents made in 
any other manner will not be binding, and Bidders shall not rely upon such interpretations, 
corrections and changes. 

5. Singular references.  Reference in the singular to an article, device, or piece of equipment shall 
include as many of such articles, devices, or pieces as are indicated in the Contract Documents 
or as are required to complete the installation. 

6. Utilities and runs.  The Bidder should assume that the exact locations of any underground or 
hidden utilities, underground fuel tanks, and any plumbing and electrical runs may be somewhat 
different from any location indicated in the surveys or Contract Documents. 

7. Division of Contract Documents.  The Contract Documents may be divided into parts, 
divisions, and sections for convenient organization and reference.  Generally, there has been no 
attempt to divide the Specification sections into Work performed by the various building trades, 
any Work by separate contractors, or any Work required for separate facilities in of phases of 
the Project. 

C. SUBSTITUTIONS 

1. Standard.  The materials, products, procedures and equipment described in the Bidding 
Documents establish a standard of required function, dimension, appearance, and quality that 
must be met by any proposed substitution. 

2. Substitution procedure.  No substitution will be considered prior to receipt of Bids unless the 
Architect receives a written request for approval on the Architect’s Substitution Request form 
for the Project, with all data requested on the form completed, at least seven (7) days prior to 
the date for receipt of Bids.  Each such request shall be submitted with a Request for 
Substitution form identical to or equivalent in content to the form found in the Project Manual, 
and shall include the name of the material or equipment proposed to be replaced and a complete 
description of the proposed substitute, including drawings, cuts, performance and test data, 
warranty information, and any other information necessary for an evaluation.  A statement 
setting forth any changes in other materials, equipment or other Work that incorporation of the 
substitute would require shall be included.  The proposer has the burden to prove the merit of 
the proposed substitute; by proposing the substitution, the Bidder represents that it has 
personally investigated the proposed material or product and determined that it is equal or better 
in all respects to that specified, that the same or better warranty will be provided for the 
substitution, that complete cost data, including all direct and indirect costs of any kind, has been 
presented, that the Contract Time will not be increased, and that it will coordinate the 
installation of the substitute if accepted and make all associated changes in the Work.  The 
Architect’s decision to approve or disapprove a proposed substitution shall be final.  Written 
requests for approval shall constitute a guarantee by the Bidder that the articles or materials are 
in all respects, including warranty and installation, equal or superior to those specified, unless 
otherwise noted.  To the extent the proposed substitution will require additional services by the 
Architect or its consultants after Bid award, the Bidder, if successful, will be required to pay 
the Architect or its consultants for these services at their customary hourly rates. 
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3. Addendum.  If the Architect approves a proposed substitution prior to receipt of Bids, the 
approval will be set forth in a written Addendum.  Bidders shall not rely upon approvals made 
in any other manner.  Substitution request forms returned by the Architect are a courtesy only, 
and Bidders/Sub-bidders shall rely solely on substitution approvals listed in an Addenda. 

4. Post-Bid substitutions.  After the Contract has been executed, the Longview School District 
and the Architect may consider a written request for the substitution of material or products in 
place of those specified in the Contract Documents only under the circumstances as specified 
therein. 

D. ADDENDA 

1. Written.  All Addenda will be written.  They will be mailed, emailed, faxed delivered, and/or 
posted electronically with notice to those the Architect knows to have registered with the 
Architect as a Bidder. 

2. Copies.  Copies of Addenda will be made available for inspection wherever Bidding 
Documents are on file for that purpose. 

3. Verification and acknowledgment of receipt.  Prior to bidding, each Bidder shall ascertain 
that it has received all Addenda issued.  Each Bidder shall acknowledge its receipt of all 
Addenda in its Bid. 

1.04 BIDDING PROCEDURE 

A. FORM AND STYLE OF BIDS 

1. Form.  Bids (including any required attachments) shall be submitted on forms identical to the 
form included with the Bidding Documents.  Bids on different forms may be rejected.  No oral, 
email, or telephonic responses or modifications will be considered to be Bids. 

2. Entries on the Bid form.  All blanks on the Bid form shall be filled in by typewriter or 
manually in ink. 

3. Words and figures.  Where so indicated by the makeup of the Bid form, sums shall be 
expressed in both words and figures; in case of discrepancy between the two and regardless of 
any statement to the contrary on the Bid form, the amount written in figures shall govern and 
the words shall be used to determine any ambiguities in the figures.  Portions of the Bid form 
may require the addition of component bids to a total or the identification of component 
amounts within a total.  In case of discrepancy between component amounts listed and their 
sum(s), the component amounts listed shall govern. 

4. Initial changes.  Any interlineation, alteration or erasure must be initialed by an authorized 
representative of the Bidder. 

5. Alternates and Unit Prices.  All requested Alternates and unit prices should be bid.  The 
Longview School District reserves the right, but is not obligated, to reject any Bid on which all 
requested Alternates or unit prices are not bid.  If no change in the Base Bid is required for an 
Alternate, enter “No Change.”  If there is no entry, it will be presumed that the Bidder has made 
no offer to accomplish this Alternate.  If it is not otherwise clear from the Bid or nature of the 
Alternate, it will be presumed that the amount listed for an Alternate is an add rather than a 
deduct. 
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6. No conditions.  The Bidder shall make no conditions or stipulations on the Bid form nor qualify 
its Bid in any other manner. 

7. Identity of Bidder.  The Bidder shall include in the specified location on the Bid form the legal 
name of the Bidder and, if requested, a description of the Bidder as a sole proprietor, a 
partnership, a joint venture, a corporation (including the state of incorporation), or another 
described form of legal entity.  The Bid shall be signed by the person or persons legally 
authorized to bind the Bidder to a contract.  A Bid submitted by an agent shall have a current 
power of attorney attached certifying the agent’s authority to bind the Bidder, and provide other 
information requested. 

8. Bid amounts do not include sales tax.  The Bid shall include in the sum stated all taxes 
imposed by law, EXCEPT STATE AND LOCAL SALES TAX ON THE CONTRACT SUM. 

9. Bid breakdown.  The Bid form may contain, for the Longview School District’s accounting 
purposes only, a breakdown of some or all of the components included in the Base Bid. 

B. POTENTIAL LISTING OF SUBCONTRACTORS 

1. Procedure.  On certain projects of the Longview School District, the Bid form includes a 
requirement that certain Subcontractors be listed, and the list must be submitted to the 
Longview School District as described in the bidding documents.  In these circumstances, the 
Bidder must name the Subcontractor with whom the Bidder, if awarded the Contract, will 
subcontract directly (i.e., not lower-tier Subcontractors) for performance of the work of: 

(a) HVAC (heating, ventilation and air conditioning),  

(b) plumbing as described in RCW 18.106,  

(c) electrical work as described in RCW 19.28, 

(d) structural steel installation, 

(e) rebar installation, and  

(f) any other categories of Work listed on the Subcontractor listing form(s).   

TIMING:  The listing of HVAC, plumbing, and electrical subcontractors shall occur within one 
hour of the published bid submittal time.  The listing of structural steel installation and rebar 
installation subcontractors shall occur within forty-eight hours of the published bid submittal 
time.  The listing of any other categories of Work listed on the Subcontractor listing form(s) 
shall occur as indicated on such forms or as otherwise described in the bidding documents. 

SELF-PERFORMANCE:  If the Bidder intends to self-perform any of these categories of Work, 
it must name itself for each such category of Work.  

IF NO SUBCONTRACTORS:  If there is no work to be performed by a HVAC, plumbing, 
electrical, structural steel installation, rebar installation, or other subcontractor category 
identified on the Bid form(s), the Bidder should insert “None” or “N/A” on the Bid form.  If a 
category is left blank, that shall indicate that the Bidder believes that there is no Work to be 
performed by that trade. 

MULTIPLE ENTRIES:  The Bidder shall not list more than one (1) entity for a particular 
category of Work identified, unless a Subcontractor varies with an Alternate Bid, in which case 
the Bidder shall identify the Subcontractor to be used for the Alternate and the affected portion 
of the Work and otherwise make its Bid clear as to which subcontractor shall be utilized 
depending upon the selection of alternates. 
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MULTIPLE SUBMITTAL TIMES.  In the event the Bidding Documents call for a second 
submittal time for receipt of alternate bids, and no additional Subcontractors are listed with such 
alternate bids, the Longview School District will consider that there is no change in the 
Subcontractors from those listed with regard to the base Bid. 

2. Failure to Submit.  In accordance with RCW 39.30.060, failure of a Bidder to submit the 
names of such proposed heating, ventilation and air conditioning, plumbing, electrical, 
structural steel installation, and rebar installation Subcontractors or to name itself to perform 
such Work or the naming of two or more Subcontractors to perform the same Work in the time 
periods described above shall render the Bidder’s Bid nonresponsive and, therefore, void. 

3. Requirement to Subcontract.  The Bidder, if awarded the Contract, will subcontract with the 
listed Subcontractor for performance of the portion of the Work designated on the Form of 
Proposal, subject to the provisions of the Contract for Construction and RCW 39.30.060.  The 
Bidder shall not substitute a listed Subcontractor in furtherance of bid shopping or bid peddling. 

4. Replacement.  If a listed Subcontractor is unable to comply with any bondability, qualification, 
or other requirements of the Contract or Bidding Documents (including without limitation a 
finding of Subcontractor non-Responsibility), the Longview School District may require the 
Bidder to replace the Subcontractor with a Subcontractor acceptable to the Longview School 
District at no change in the Contract Sum or Contract Time.  

5. Subcontractor Standards.  Subcontractors shall meet contractual and technical qualifications 
standards, and provide specialized certification, licensing, and/or payment and performance 
bonding where specified. 

C. BID SECURITY 

1. Purpose and procedure.  Each Bid shall be accompanied by a bid security payable to the 
Longview School District in the form required in the Bidding Documents and equal to five 
percent (5%) of the Base Bid.  The bid security constitutes a pledge that the Bidder will enter 
into the Contract with the Longview School District in the form provided, in a timely manner, 
and on the terms stated in its Bid and will furnish in a timely manner the payment and 
performance bonds, certificates of insurance, Contractor’s Construction Schedule, and all other 
documents required in the Contract Documents.  Should the Bidder fail or refuse to enter into 
the Contract or fail to furnish such documents, the amount of the bid security shall be forfeited 
to the Longview School District as liquidated damages, not as a penalty.  By submitting its Bid 
and bid security, the Bidder agrees that any forfeiture is a reasonable prediction at the time of 
Bid submittal of future damages to the Longview School District. 

2. Form.  The bid security shall be in the form of a certified or bank cashier’s check payable to 
the Longview School District or a bid bond executed by a bonding company acceptable to the 
Longview School District and licensed in the State of Washington on the form included with 
the Bidding Documents (if any) or on an acceptable and equivalent form.  The Attorney-in-Fact 
who executes the bond on behalf of the surety shall be licensed to do business in the State of 
Washington and shall affix to the bond a certified and current copy of that person’s Power of 
Attorney. 

3. Retaining Bid Security.  The Longview School District will have the right to retain the Bid 
Security of Bidders to whom an award is being considered until the earliest of either (a) the 
Contract has been executed, and payment and performance bonds have been furnished, or 
(b) the specified time has elapsed so that Bids may be withdrawn, or (c) all Bids have been 
rejected. 
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4. Return of Bid Security.  Within forty-five (45) days after the Bid Date, the Longview School 
District will release or return Bid securities to Bidders whose Bids are not to be further 
considered in awarding the Contract.  Bid securities of the three apparent low Bidders will be 
held until the Contract has been finally executed, after which all unforfeited Bid securities will 
be returned. 

D. SUBMISSION OF BIDS 

1. Procedure.  The Bid, the Bid security, and any other documents required to be submitted with 
the Bid shall be enclosed in a sealed opaque envelope.  The envelope shall be addressed to the 
party specified in the Advertisement or Invitation to Bidders and shall be identified with the 
Project name, the Bidder’s name and address and, if applicable, the designated portion of the 
Work for which the Bid is submitted.  If the Bid is sent by mail the sealed envelope shall be 
enclosed in a separate mailing envelope with the notation “SEALED BID ENCLOSED” on the 
face thereof. 

2. Deposit.  Bids shall be deposited at the designated location prior to the time and date for receipt 
of Bids indicated in the Advertisement or Invitation to Bid, or any extension thereof made by 
Addendum.  Bids received after the time and date for receipt of Bids may be opened, retained 
unopened, or returned (open or unopened), all at the discretion of the Longview School District. 

3. Responsibility.  The Bidder assumes full responsibility for timely delivery at the location 
designated for receipt of Bids. 

4. Form.  Oral, fax, telephonic, email, electronic, or telegraphic Bids are invalid and will not be 
considered. 

E. MODIFICATION OR WITHDRAWAL OF BID 

1. After receipt time.  A Bid may not be modified, withdrawn or canceled by the Bidder during 
a forty-five (45) day period following the time and date designated for the receipt of Bids, and 
each Bidder so agrees by virtue of submitting its Bid. 

2. Before receipt time.  Prior to the time and date designated for receipt of Bids, any Bid 
submitted may be modified or withdrawn only by notice to the party receiving Bids at the place 
designated for receipt of Bids.  Such notice shall be in writing over the signature of the Bidder 
or by fax; if by fax, written confirmation over the signature of the Bidder shall be mailed and 
postmarked on or before the date and time set for receipt of Bids.  The notice shall be worded 
so as not to reveal the amount of the original Bid.  Email notice will not be considered.  It shall 
be the Bidder’s sole responsibility to verify that the notice has been received by the Longview 
School District in time to be withdrawn before the Bid opening. 

3. Resubmittal.  Withdrawn Bids may be resubmitted up to the time designated for the receipt of 
Bids provided that they are then fully in conformance with these Instructions to Bidders. 

4. Bid security with resubmission.  Bid security shall be in an amount sufficient for the Bid as 
modified or resubmitted. 

F. NOTICE 

1. Notice or a request from a Bidder under these Instructions to Bidders must be in writing over 
the signature of the Bidder and delivered in person or by mail, email, express delivery, or fax.  
If the notice is by email or fax, written confirmation over the signature of the Bidder must be 
mailed and postmarked on or before the date and time set for the notice. 
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1.05 CONSIDERATION OF BIDS 

A. OPENING OF BIDS:  Unless stated otherwise in the Advertisement or Invitation to Bid or any 
Addendum, the properly identified Bids received on time will be opened publicly and will be read 
aloud.  An abstract of the Base Bids and Alternate Bids, if any, will be made available to Bidders 
and other interested parties. 

B. REJECTION OF BIDS:  The Longview School District shall have the right but not the obligation 
to reject any or all Bids for any reason or for no reason, to reject a Bid not accompanied by required 
Bid security or by other material or data required by the Bidding Documents, or to reject a Bid which 
is in any way incomplete or irregular. 

C. ACCEPTANCE OF BID (AWARD) 

1. Owner.  The Longview School District intends (but is not bound) to award a Contract to the 
lowest Responsible and Responsive Bidder, provided the Bid has been submitted in accordance 
with the requirements of the Bidding Documents and does not exceed the funds available.  The 
Longview School District has the right to waive any informality or irregularity in any Bid(s) 
received and to accept the Bid which, in its judgment, is in its own best interests. 

2. Alternates.  The Longview School District shall have the right to accept Alternates in any order 
or combination, unless otherwise specifically provided in the Contract Documents or Bidding 
Documents, and to determine the low Bidder on the basis of the sum of the Base Bid and the 
Alternates (if any) accepted.  The Longview School District retains the right to accept Alternate 
Bid items at the price bid within forty-five (45) days after the Agreement is executed. 

3. Requirements for Award.  Before the Award, the lowest Responsive Bidder shall meet the 
Award Requirements. 

D. BID PROTEST PROCEDURES 

1. Procedure.  A Bidder protesting for any reason the Bidding Documents; a bidding procedure; 
the Longview School District’s objection to the Bidder or a person or entity proposed by the 
Bidder, including but not limited to a finding of non-Responsibility; the rejection of a Bid; the 
award of the Contract; or any other aspect arising from or relating in any way to the bidding 
and award or lack thereof, shall cause a written protest to be filed with the Longview School 
District within two (2) business days of the event giving rise to the protest and, in any event, no 
later than two (2) business days after the date upon which Bids are opened.  (Intermediate 
Saturdays, Sundays, and legal holidays are not counted.)  The written protest shall include the 
name of the protesting Bidder, a detailed description of the specific factual and legal grounds 
for the protest, copies of all supporting documents, and the specific relief requested.  The written 
protest shall be delivered to: 

Patti Bowen, Executive Director of Business Services 
Longview School District No. 122 
2715 Lilac Street 
Longview, Washington 98632 
pbowen@longview.k12.wa.us 

2. Consideration.  Upon receipt of the written protest, the Longview School District will consider 
the protest.  The Longview School District may, within three (3) business days of the Longview 
School District’s receipt of the protest, provide any other affected Bidder(s) the opportunity to 
respond in writing to the protest.  If the protest is not resolved by mutual agreement of the 
protesting Bidder and the Longview School District, the Superintendent of the Longview 
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School District or the Superintendent’s designee will review the issues and promptly furnish a 
final and binding written decision to the protesting Bidder and any other affected Bidder(s) 
within six (6) business days of the Longview School District’s receipt of the protest.  (If more 
than one (1) protest is filed, the Longview School District’s decision will be provided within 
six (6) business days of the Longview School District’s receipt of the last protest.)  If no reply 
is received from the Longview School District during the six (6) business-day period, the protest 
shall be deemed rejected. 

3. Waiver.  Failure to comply with these protest procedures will render a protest waived. 

4. Condition precedent.  Timely and proper compliance with and exhaustion of these protest 
procedures shall be a condition precedent to any otherwise permissible judicial consideration 
of a protest. 

1.06 POST BID INFORMATION 

A. INFORMATION FROM APPARENT LOW BIDDER 

1. Submittal.  Within forty-eight (48) hours of the Architect’s request, the apparent low Bidder 
and any other Bidders so requested shall submit the following to the Architect and the Longview 
School District: 

(a) additional information regarding the use of their own forces and the use of 
subcontractors and suppliers; 

(b) a properly executed Contractor’s Qualification Statement on the form provided (unless 
otherwise required to be submitted at the time of the Bid);  

(c) a letter or form from the Bidder’s insurance company stating that the insurance required 
by the Contract Documents will become effective upon execution of the Contract;  

(d) a letter or form from the Bidder’s surety stating that the bond(s) required by the Contract 
Documents will become effective upon execution of the Contract;  

(e) if requested by the Longview School District, a detailed breakdown of the Bid in a form 
acceptable to the Longview School District; 

(f) the names of the persons or entities (including a designation of the Work to be performed 
with the Contractor’s own forces, and the names of those who are to furnish materials or 
equipment fabricated to a special design) proposed for each of the principal portions of the 
Work; 

(g) the proprietary names and the suppliers of the principal items or systems of materials 
and equipment proposed for the Work; 

(h) a State Board of Education Form D-9, if requested; and 

(i) a signed statement in accordance with RCW 9A.72.085 verifying under penalty of 
perjury that the bidder is in compliance with the responsible bidder criteria of 
RCW 39.04.350(1)(g). 

Failure to provide any of the above information in a timely manner may constitute an event of 
breach permitting forfeiture of the Bid security. 

2. Responsibility.  The Bidder will be required to establish to the satisfaction of the Architect and 
the Longview School District the reliability and Responsibility of the persons or entities 
proposed to furnish and perform the Work described in the Bidding Documents as well as 
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qualifications set forth in the Sections of the Project Manual pertaining to such proposed 
Subcontractor’s respective trades.  The Responsibility of the Bidder may be judged in part by 
the Responsibility of these proposed entities.  The following will be considered: 

 The ability, capacity, and skill to perform the contract; 
 The character, integrity, reputation,  judgment, experience, and efficiency of the 

Bidder; 
 Whether the Bidder can perform the contract within the time specified; 
 The quality of performance of previous contracts; 
 The previous and existing compliance by the Bidder with laws relating to the contract; 

and 
 Such other information as may be secured having a bearing on the decision to award 

the contract. 

CONSIDERATION.  In considering a Bidder’s Responsibility, a Bidder shall be deemed to be 
unqualified to perform the Contract if, after review and verification of the representations 
included upon the Contractor’s Qualification Statement submitted by the Bidder, conditions 
such as, but not limited to, the following appear: 

(a) The Bidder does not have sufficient prior experience (or an acceptable substitute 
thereof, as described below) with projects of a similar nature in technical, managerial, and 
financial requirements to that in the present Contract being bid.  In addition to such 
established contractors, a newly established contractor may be considered qualified if it 
has shown on the Contractor’s Qualification Statement that it is staffed with sufficient 
technical, managerial, and financial personnel with prior experience in the nature of 
construction for which the Bids are invited. 

(b) The Bidder does not have sufficient capability to undertake the obligations of the 
Contract.  A determination will be made when the Longview School District’s review of 
the probable cash flow needs of the Bidder for this Project (including payroll, cost of 
material and supplies, equipment rental costs, and any other direct or incidental costs of 
the Contract), concludes that the Bidder does not have sufficient financial resources to 
enable it to satisfy its financial obligations under the Contract. 

(c) The Bidder has submitted unrealistic unit prices as determined by other Bidders’ 
unit prices for this Project. 

(d) The Bidder does not have sufficient staff, equipment, or plant available to perform 
the Contract.  The Longview School District’s determination in this matter will be based 
upon that represented by Bidder in the Contractor’s Qualification Statement. 

(e) The Bidder has a history of unsatisfactory performance of contracts of this or 
similar nature, regardless of whether such contracts existed between the Longview School 
District and the Bidder, or other parties. 

 A determination of this nature will be made if the Longview School District, after 
review of the Bidder previous work experience, determines that the Bidder’s 
unsatisfactory performance has resulted predominantly from the Bidder’s failure 
rather than a failure to perform by another party.  The Longview School District 
will give the Contractor an opportunity to explain such nonperformance’s before 
any final determination is reached. 

 A determination of failure to perform will be made if the Longview School 
District is satisfied after review of the Bidder’s prior experience, that the Bidder 
has failed to satisfy its obligations under past contracts and the Longview School 
District cannot safely assume satisfactory performance of the Contract by the 
Bidder. 

 In reaching its determination, the Longview School District may consider 
statements of other parties to the prior unperformed contracts, as well as the 
representations of the Bidder on its Contractor’s Qualification Statement. 
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3. Subcontractors.  The Responsibility of the Bidder may be judged in part by the Responsibility 
of its Subcontractors.  Bidders must verify Responsibility criteria for each first-tier 
Subcontractor.  A Subcontractor of any tier that hires other Subcontractors must verify 
Responsibility criteria for each of its next lower-tier Subcontractors.  Verification shall include 
that each Subcontractor, at the time of subcontract execution, is Responsible and possesses an 
electrical contractor license, if required by RCW 19.28, or an elevator contractor license, if 
required by RCW 70.87, and can obtain any payment and performance bonds required by the 
Bidding or Contract Documents. 

4. Request to Modify Criteria.  No later than ten (10) days prior to the Bid Date, a potential 
Bidder may request in writing that the Longview School District modify the Responsibility 
criteria listed in clause (2) above or elsewhere in the Contract Documents or the Bidding 
Documents.  The Longview School District will evaluate the information submitted by the 
potential Bidder and respond before the Bid Date.  If the evaluation results in a change of the 
criteria, the Longview School District will issue an Addendum identifying the new criteria. 

5. Objection.  Prior to the Award of the Contract, the Architect will notify the Bidder in writing 
if either the Longview School District or the Architect, after due investigation, has reasonable 
objection to the Bidder or a person or entity proposed by the Bidder, and the Longview School 
District will provide the reasons for the determination.  The Bidder may appeal the 
determination within two (2) business days of its receipt of the objection by presenting 
additional information to the Longview School District, and the Longview School District will 
consider the additional information before issuing its final determination.  The Bidder may, 
after the Longview School District’s objection or determination, and at Bidder’s option, 
(1) withdraw the Bid, (2) submit an acceptable substitute person or entity with no change in the 
Contract Time and no adjustment in the Base Bid or any Alternate Bid, even if there is a cost 
to the Bidder occasioned by the substitution, or (3) appeal by filing a protest in accordance with 
paragraph 1.05.D.  In the event of withdrawal, Bid security will not be forfeited. 

6. Change.  Persons and entities proposed by the Bidder and to whom the Longview School 
District or the Architect have made no reasonable objection must be used on the Work for which 
they were proposed and shall not be changed except with the written consent of the Longview 
School District and the Architect. 

7. Right to Terminate.  The Bidder’s representations concerning its qualifications will be 
construed as a covenant under the Contract.  Should it appear that the Bidder has made a 
material misrepresentation on its Contractor’s Qualification Statement, the Longview School 
District shall have the right to terminate the Contract for cause for the Contractor’s breach, and 
the Longview School District may then pursue such remedies as exist elsewhere under this 
Contract, or as otherwise are provided at law or equity. 

B. INFORMATION FROM OTHER BIDDERS:  All other Bidders designated by the Architect as 
under consideration for award of a Contract shall also provide a properly executed Contractor’s 
Qualification Statement, if so requested by the Longview School District. 

C. BIDDING MISTAKES: The Longview School District will not be obligated to consider notice of 
claimed bidding mistakes received more than three (3) business days after the Bid opening.  In 
accordance with Washington law, a low Bidder that claims error and fails to enter into the Contract 
is prohibited from bidding on the Project if a subsequent call for Bids is made for the Project. 

1.07 PERFORMANCE BOND AND LABOR AND MATERIAL PAYMENT BOND 

A. BOND REQUIREMENTS:  Within forty-eight (48) hours after the issuance of the Longview School 
District’s notice of intent to award the Contract, and prior to the date of execution of the Contract, 
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the Bidder shall furnish evidence satisfactory to the Longview School District of its ability to obtain 
statutory bonds pursuant to RCW 39.08 covering the faithful performance of the Contract and the 
payment of all obligations arising thereunder in the form prescribed in the Contract Documents and 
in the full amount of the Contract Sum plus sales tax.  The cost of such bond shall be included in 
the Base Bid. 

B. SUBCONTRACTOR BONDS.  The Longview School District reserves the right to require certain 
Subcontractors to furnish performance and labor and material payment bonds in form as set forth 
herein and as set forth under the Bidding Documents or Contract Documents.  The Longview 
School District shall not, however, be responsible for any costs for any Subcontractor bonds 
unless the Longview School District, prior to the execution of the Owner-Contractor Agreement, 
requires the Bidder, in writing, to furnish such bonds from designated Subcontractors.  Should any 
bonds be furnished by subcontract bidders, or be required by any Bidder to be furnished by any 
subcontract bidder or Subcontractor, without the written request of the Longview School District, 
the costs for any such bonds shall be at the expense of the Bidder and shall not be added to the 
Contract Sum. 

C. TIME OF DELIVERY AND FORM OF BONDS.  The Bidder shall deliver the bonds and other 
documents required by the Contract Documents (including but not limited to certificates of 
insurance) to the Longview School District pursuant to the Contract Documents and in no event 
any later than three (3) days after the date of execution of the Contract and prior to commencing 
operations at the site.  The bonds shall be written in the form approved by the Longview School 
District for public work, as required by RCW 39.08.  The bonds shall be written by a surety firm 
licensed to do business in the State of Washington, with an A.M. Best rating of at least A-/VII.  
The Bidder shall require the Attorney-in-Fact who executes the required bonds on behalf of the 
surety to affix thereto a certified and current copy of that person’s Power of Attorney. 

1.08 FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR 

A. FORM TO BE USED:  The Agreement for the Work will be written on the form(s) contained in the 
Bidding Documents, including any General, Supplemental or Special Conditions, and the other 
Contract Documents included with the Project Manual.  In the event no form is enclosed, an AIA 
Document A104-2017, “Standard Abbreviated Form of Agreement Between Owner and 
Contractor,” as revised, modified and supplemented by the Longview School District, will be used.  
All references in these Instructions to Bidders to the A104 refers to the document as revised by the 
Longview School District. 

B. CONFLICTS:  In case of conflict between the provisions of these Instructions and any other Bidding 
Document, these Instructions shall govern.  In case of conflict between the provisions of the Bidding 
Documents and the Contract Documents, the Contract Documents shall govern. 

1.09 CONTRACT DOCUMENTS 

 This paragraph contains descriptions of some but not all of the provisions of the Contract 
Documents. 

A. RETAINAGE:  The Contract Documents specify the statutory retainage requirements of RCW 
60.28 for this Project. 

B. CONTRACT TIME:  The Contract Documents specify the Contract Time.  Timely completion of 
this Project is essential to the Longview School District. 

C. PREVAILING WAGES:  The Contract Documents contain requirements regarding the payment of 
prevailing wages pursuant to RCW 39.12. 
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D. WRITTEN CLAIMS AND NOTICE:  The Contract Documents contain a number of provisions that 
require the Contractor to provide notice of Claims and to make and support Claims, in writing, 
within a specified time in order to maintain the Claim.  The Longview School District is under no 
obligation to consider Claims that fail, in any respect, to meet these requirements. 

E. CHANGES IN CONTRACT SUM:  The Contract Documents contain provisions specifying 
requirements for and pricing of changes in the Contract Sum. 

F. DISPUTE RESOLUTION:  The Contract Documents contain alternative dispute resolution 
procedures which, among other things, requires non-binding mediation of all disputes. 

G. CONTRACTOR REGISTRATION:  Pursuant to RCW 39.06, the Bidder shall be registered or 
licensed as required by the laws of the State of Washington, including but not limited to, RCW 
18.27. 

H. TAXES.  The Contractor shall include in its Bid and pay for all applicable taxes except 
Washington State Sales Tax and Local Sales Tax on the Contract Sum, which shall be excluded in 
the preparation of its Bid.  Such State and Local Sales Taxes shall be added to the Contract Sum, 
paid by the Longview School District to the Contractor, and then paid by the Contractor over the 
course of the Project.  Refer to general, supplementary or other conditions regarding further 
information. 

I. OTHER PROVISIONS:  The above paragraphs contain descriptions of some but not all of the 
provisions of the Contract Documents.  Bidders should review in detail the Contract Documents 
themselves and not rely upon the above paragraphs in this article as complete or inclusive. 

1.10 POSSIBLE TRENCH EXCAVATION SAFETY PROVISIONS 

A. To ensure that the Bidder agrees to comply with relevant trenching safety requirements of RCW 
39.04.180 and RCW 49.17, the Base Bid must include the cost of any required trench safety 
provisions.  The Bidder shall enter in the blank (if any) provided on the Bid form the dollar amount 
the Bidder has included in its Base Bid for any trench safety provisions for trenching that will exceed 
a depth of four feet.  If trench excavation safety provisions do not pertain to the Project, the Bidder 
may enter “N.A.” or “Not Applicable” in the blank (if any) on the Bid form. 

END OF SECTION 
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Longview School District 
HVAC Replacement and Indoor Air Quality Improvements

 RA Long High School and Discovery High School

Bid Proposal FORM

May 31, 2023 at 2:00 p.m.

Project No. 2023-01-Longview Public Schools 
for

(Sealed Base Bid Due 2:00 P.M. Wednesday May 31, 2023)

To: Longview Public Schools #301
Longview School District MOTF Office
ATTN:  Barbara Howe 
2080 38th Avenue
Longview, WA  98632
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1.02 SUBMITTED BY (BIDDER TO ENTER NAME AND ADDRESS):

A. BIDDER’S NAME 

B. ADDRESS: 

C. CITY, STATE, ZIP:  

1.03 OFFER:
Having carefully examined the Project Manual and the Drawings entitled Heat Pump 
Replacement and Indoor Air Quality Improvements, as well as the premises and conditions 
affecting the Work, the undersigned represents that it has the personnel, qualifications, 
expertise and means to complete the Work in a timely manner and proposes to furnish all 
labor, equipment, and materials to perform the Base Bid Work required in strict accordance 
with the proposed Contract Documents for the following amount:  

Amount shall be shown in both words and figures.  In case of discrepancy, the amount shown 
in figures shall govern.  

2.01 THE BASE BID AMOUNT INCLUDES ALL WORK SHOWN ON THE DRAWINGS AND 
SPECIFIED IN THE BIDDING AND CONTRACT DOCUMENTS

TOTAL BASE BID:

DOLLARS ($ )

2.02     ALLOWANCES:
The amount of each Allowance shall be included in the Base Bid amount. Allowances shall be      
used solely for the purpose of determining the adjustment to the Contract Sum for the 
difference between the amount of the Allowance and the actual cost of the related Work 
provided.

ALLOWANCE 1:  Replace existing damaged ACT-1 Tile with new:  

Ten Thousand Dollars and no/100 ($10,000)

2.04 OVERHEAD AND PROFIT:
All of the above bid prices include overhead and profit.

2.05 SALES TAX:
None of the above bid prices include State, County, or City Sales Tax.
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2.05 TRENCH EXCAVATION SAFETY SYSTEM INCLUDED ABOVE:
Included in the above Base Bid is an amount for Trench Excavation Safety for any trenching 
exceeding a depth of four feet.  (In accordance with Chapter 39.04 RCW and WAC 296-155-
650, all costs for adequate trench safety systems are required to be identified in this Bid.)  The 
Bidder certifies that the following amount is included in the Base Bid for Trench Excavation 
Safety Provisions.  If no amount is entered, the Owner will presume that the Bidder represents 
that there are no Trench Excavation Safety costs for this Project.

Trench Safety System  DOLLARS($                                                                         )
        

3.01 SUBCONTRACTOR LISTING:
THE BIDDER SHALL LIST SUBCONTRACTORS ON THE ALTERNATE BID PROPOSAL 
FORM (PART 2). IF SUBCONTRACTORS VARY WITH BID ALTERNATES, THE BIDDER 
MUST SO INDICATE ON THE ALTERNATE BID PROPOSAL FORM.

4.01 CONTRACT, BOND, INSURANCE CERTIFICATES:
If the undersigned is notified of the acceptance of this Bid within forty-five (45) calendar days 
after the time set for opening of bids (the “Bid Date”), or such longer period identified in the 
Bidding Documents, it agrees to execute and deliver to the Owner the Agreement Between 
Owner and Contractor in the form provided by the Owner for a compensation computed from 
the above sum and any Alternates selected by the Owner and to furnish the bond, insurance 
certificates and other documents as required by the Contract Documents within ten (10) days 
after issuance of the Letter of Intent to Award a Contract.

4.02 TIME OF COMPLETION:
The undersigned agrees, if awarded the Contract, to achieve Substantial Completion of the 
Work as described in the Standard Form of Agreement Between the Owner and Contractor, 
AIA Document A104-2017.

4.03 LIQUIDATED DAMAGES:
The Bidder, by submitting its Bid, represents that the liquidated damages specified in the 
Contract Documents are a reasonable estimate of the costs and damages to the Owner that 
would be incurred if the Contractor fails to achieve Substantial Completion within the Contract 
Time.

4.04 BID SECURITY:
5% of the Base Bid

The undersigned further agrees that the Bid security accompanying this Bid shall be left in 
escrow with the Owner.  The Bid security constitutes a pledge that the Bidder will, if issued a 
Letter of Intent to Award, enter into the Contract with the Owner on the form provided and on the 
terms stated in its Bid and will furnish the payment and performance bonds, certificates of 
insurance, and all other documents required in the Contract Documents.  Should the Bidder fail 
or refuse to enter into the Contract or fail or refuse to furnish such documents, the amount of the 
Bid security shall be forfeited to the Owner as liquidated damages, and not as a penalty.
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5.01. APPRENTICES
The undersigned understands that, pursuant to RCW 39.04.320, the Contractor will be 
required to achieve apprentice participation of at least fifteen percent (15%) of the total 
construction labor hours and that further information on this requirement is contains in the 
statute and the Contract Documents.

6.01. ADDENDA:
Receipt of the following addenda is hereby acknowledged and all costs of the Work therefore 
have been included in the proposal.

Addendum No. Dated _____________

Addendum No. Dated _____________

Addendum No. Dated _____________

6.02 AS A CONDITION OF SUBMITTAL OF THIS BID, THE CONTRACTOR CERTIFIES THAT:

A. It will comply with the current Cowlitz County prevailing wages pursuant to RCW 39.12.  
See Washington State Prevailing Wage Rates and Benefit Code Key. 

B. It is a registered contractor with RCW 18.27.

C. It will comply with RCW 70.92, Aged and Physically Handicapped. 

D. It will comply with RCW 28A.400.330, Crimes Against Children.

E. It has a current state unified business identifier number.

F. It has industrial insurance coverage for the its employees working in Washington as 
required in Title 51 RCW

G. It has an employment security department number as required in Title 50 RCW.

H. It has a state excise tax registration number as required in Title 82 RCW

I.          It is not disqualified from bidding on any public works contract under RCW 39.06.010 
            (unregistered or unlicensed contractors) or RCW 39.12.065(3) (prevailing wage 

violations).

J. Within the three-year period immediately preceding the Bid Date, the Bidder has not 
been determined by a final and binding citation and notice of assessment issued by the 
Department of Labor and Industries or through a civil judgment entered by a court of 
limited or general jurisdiction to have willfully violated, as defined in RCW 49.48.082, 
any provisions of chapter 49.46, 49.48 or 49.52 RCW.
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The undersigned certifies under penalty of perjury under the laws of the State of Washington that the 
foregoing representations are true and correct. 
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7.01 BID FORM SIGNATURES:

THE UNDERSIGNED CERTIFIES THAT THEY ARE AUTHORIZED TO BIND THE LEGAL ENTITY 
MAKING THIS PROPOSAL.

Date:

Name of Firm:

Bidder’s Signature:

Bidder’s Printed Name:

Title:

Street Address:

City:

State:   Zip Code:

Telephone Number:

STATE OF WASHINGTON CONTRACTOR’S NO:

FEDERAL ID NO:

DEPARTMENT OF LABOR & INDUSTRY REG. NO:

WASHINGTON STATE DEPARTMENT OF REVENUE NO:

7.02  NOTE: IF A BIDDER IS A CORPORATION, WRITE STATE OF INCORPORATION; AND IF 
A PARTNERSHIP, PROVIDE FULL NAMES AND ADDRESSES OF ALL PARTNERS 
BELOW.

A. (If Corporation) – State of Incorporation: 

B. (If Partnership) – List all Partners:

1.  Name:

a. Address:

2. Name:

a.  Address:

3. Name:

a. Address:
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8.01 SUBCONTRACTOR LIST:

THE BIDDER SHALL NOT LIST MORE THAN ONE SUBCONTRACTOR FOR EACH 
CATEGORY OF WORK IDENTIFIED BELOW.  (IF SUBCONTRACTORS VARY WITH BID 
ALTERNATES, THE BIDDER MUST SO INDICATE IN 11.02 BELOW.)

A. If awarded the Contract for the Work, the undersigned Bidder will subcontract directly with the 
Subcontractors listed below for performance of the categories of the Work designated.

B. The Bidder must list itself if it intends to perform a category of the Work itself.

FAILURE OF THE BIDDER TO SUBMIT THE NAMES OF THE FOLLOWING 
SUBCONTRATORS OR TO NAME ITSELF TO PERFORM SUCH WORK WITHIN ONE 
HOUR OF THE PUBLISHED BID OPENING TIME SHALL RENDER THE BIDDER’S BID 
NONRESPONSIVE AND, THEREFORE VOID. 

Category of Work Subcontractor/Self
Heating, ventilation, and air conditioning

Plumbing as described in RCW 18.106

Electrical work as described in RCW 19.28

FAILURE OF THE BIDDER TO SUBMIT THE NAMES OF THE FOLLOWING 
SUBCONTRATORS OR TO NAME ITSELF TO PERFORM SUCH WORK WITHIN FORTY-
EIGHT HOURS OF THE PUBLISHED BID OPENING TIME SHALL RENDER THE 
BIDDER’S BID NONRESPONSIVE AND, THEREFORE VOID. 

Category of Work Subcontractor/Self
Structural Steel Installer

Rebar Installer

C. ALTERNATE SUBCONTRACTORS: Should the bid for an Alternate require a different 
Subcontractor, the Subcontractor must be identified in 11.02 below.

8.02 ALTERNATE SUBCONTRACTOR LIST:

SHOULD THE BID FOR AN ALTERNATE REQUIRE A SUBCONTRACTOR DIFFERENT 
FROM THE SUBCONTRACTOR LISTED IN 11.01 ABOVE, THE SUBCONTRACTOR 
MUST BE IDENTIFIED BELOW ALONG WITH THE AFFECTED CATEGORY OF THE 
WORK AND ALTERNATE NUMBER(S).

Name of Different Subcontractor for Alternate(s) Category of Work Alternate Number(s)
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END OF BID PROPOSAL FORM 
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		J	KLMLM	NOPQ	RSPTUVW	PX	YOZ[YOZ	YSU	YV	X\]]\̂V_	Q̀UVU	aUVTSPRQP\OV	YSU	VbccYSZ	PO	OYQbSUW	YOa	Q̀U	VT\RU	\X	Q̀PV	̂\Sd	PV	aUVTSPeUa	PO	Q̀U	f\OQSYTQ	g\TbcUOQV[hijklmnop	mqk	nmkr	slj	tmsmk	mqk	ulnm	vwnxk	slj	mqk	yuslmnmp	znrnmsmn{lt|	no	slp|	m{	}qnxq	mqk	ulnm	vwnxk	}nzz	~k	svvznxs~zk������ �����	���	����������� �����	���	����	���L���		J	KLMLK	�]]\̂YOTUVW	PX	YOZW	POT]baUa	PO	Q̀U	VQPRb]YQUa	Vbc[hijklmnop	ksxq	szz{}slxk������ �����fUP]PO�	�SPa	YOa	QP]U	SUR]YTUcUOQ	YVV\TPYQUa	̂PQ̀	���f	̂\Sd		 ���W�������	���	f\VQ	\X	Q̀U	�\Sd	 ]bV	f\OQSYTQ\S¡V	¢UUJ	KLKL£	¤̀U	f\VQ	\X	Q̀U	�\Sd	PV	YV	aUXPOUa	PO	¥¦̀PePQ	�W	gUQUScPOYQP\O	\X	Q̀U	f\VQ	\X	Q̀U	�\Sd�J	KLKLM	¤̀U	f\OQSYTQ\S¡V	¢UU[h§msmk	s	zurv	tur|	vkwxklms̈k	{o	©{tm	{o	mqk	ª{w«	{w	{mqkw	vw{¬ntn{l	o{w	jkmkwrnlnl̈	mqk	©{lmwsxm{w­t	®kk	slj	mqk	rkmq{j	{o	sj̄utmrklm	m{	mqk	®kk	o{w	xqsl̈kt	nl	mqk	ª{w«��		J	KL°	±���	�²	�³�	́��µ	�¶·�	±���������̧�	¹��	́��³	�	º·��������	»�¼��·�	�����J	KL°L£	¤̀U	f\VQ	\X	Q̀U	�\Sd	PV	YV	aUXPOUa	PO	¥¦̀PePQ	�W	gUQUScPOYQP\O	\X	Q̀U	f\VQ	\X	Q̀U	�\Sd�J	KL°LM	¤̀U	f\OQSYTQ\S¡V	¢UU[h§msmk	s	zurv	tur|	vkwxklms̈k	{o	©{tm	{o	mqk	ª{w«	{w	{mqkw	vw{¬ntn{l	o{w	jkmkwrnlnl̈	mqk	©{lmwsxm{w­t	®kk	slj	mqk	rkmq{j	{o	sj̄utmrklm	m{	mqk	®kk	o{w	xqsl̈kt	nl	mqk	ª{w«��			�	��½��	¾bYSYOQUUa	¿Y¦Pcbc	 SPTUJ	KL°LKL£	¤̀U	Vbc	\X	Q̀U	f\VQ	\X	Q̀U	�\Sd	YOa	Q̀U	f\OQSYTQ\S¡V	¢UU	PV	�bYSYOQUUa	eZ	Q̀U	f\OQSYTQ\S	O\Q	Q\	U¦TUUa				À�				ÁW	VbeÂUTQ	Q\	YaaPQP\OV	YOa	aUabTQP\OV	eZ	T̀YO�UV	PO	Q̀U	�\Sd	YV	RS\ÃPaUa	PO	Q̀U	f\OQSYTQ	g\TbcUOQV�	¤̀PV	cY¦Pcbc	Vbc	PV	SUXUSSUa	Q\	PO	Q̀U	f\OQSYTQ	g\TbcUOQV	YV	Q̀U	¾bYSYOQUUa	¿Y¦Pcbc	 SPTU�	f\VQV	̂ P̀T̀	̂\b]a	TYbVU	Q̀U	¾bYSYOQUUa	¿Y¦Pcbc	 SPTU	Q\	eU	U¦TUUaUa	V̀Y]]	eU	RYPa	eZ	Q̀U	f\OQSYTQ\S	̂PQ̀\bQ	SUPcebSVUcUOQ	eZ	Q̀U	Ä̂ OUS�	hiltkwm	tvkxnonx	vw{¬ntn{lt	no	mqk	©{lmwsxm{w	nt	m{	vswmnxnvsmk	nl	slp	ts¬nl̈t��		J	KL°LKLM	¤̀U	¾bYSYOQUUa	¿Y¦Pcbc	 SPTU	PV	eYVUa	\O	Q̀U	X\]]\̂PO�	Y]QUSOYQUVW	PX	YOZW	̂ P̀T̀	YSU	aUVTSPeUa	PO	Q̀U	f\OQSYTQ	g\TbcUOQV	YOa	YSU	̀USUeZ	YTTURQUa	eZ	Q̀U	Ä̂ OUS[h§msmk	mqk	lur~kwt	{w	{mqkw	njklmnonxsmn{l	{o	sxxkvmkj	szmkwlsmkt�	io	mqk	~njjnl̈	{w	vw{v{tsz	j{xurklmt	vkwrnm	mqk	Å}lkw	m{	sxxkvm	{mqkw	szmkwlsmkt	tu~tkyuklm	m{	mqk	kÆkxumn{l	{o	mqnt	Ç̈wkkrklm|	smmsxq	s	txqkjuzk	{o	tuxq	{mqkw	szmkwlsmkt	tq{}nl̈	mqk	sr{ulm	o{w	ksxq	slj	mqk	jsmk	}qkl	mqsm	sr{ulm	kÆvnwkt��		J	KL°LKLK	NOPQ	 SPTUVW	PX	YOZ[	hijklmnop	mqk	nmkr	slj	tmsmk	mqk	ulnm	vwnxk	slj	mqk	yuslmnmp	znrnmsmn{lt|	no	slp|	m{	}qnxq	mqk	ulnm	vwnxk	}nzz	~k	svvznxs~zk������ �����	���	����������� �����	���	����	���L���		J	KL°LKL°	�]]\̂YOTUVW	PX	YOZW	POT]baUa	PO	Q̀U	¾bYSYOQUUa	¿Y¦Pcbc	 SPTU[
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JKLMNOPQR	MSTU	SVVWXSNTMYZ[\]̂ _̀ab]		c	defedeg	hiijklmnopiq	nr	sptq	op	uvnwv	mvx	yjszspmxx{	|s}nkjk	~znwx	ni	�six{�		c	defede�	�o	mvx	x}mxpm	mvsm	mvx	�opmzswm	�owjkxpmi	szx	spmnwnlsmx{	mo	zx�jnzx	rjzmvxz	{x�x�olkxpmq	mvx	yjszspmxx{	|s}nkjk	~znwx	npw�j{xi	mvx	woimi	smmzn�jms��x	mo	ijwv	rjzmvxz	{x�x�olkxpm	wopinimxpm	unmv	mvx	�opmzswm	�owjkxpmi	sp{	zxsiops��t	nprxzs��x	mvxzxrzok�	�jwv	rjzmvxz	{x�x�olkxpm	{oxi	pom	npw�j{x	wvsp�xi	np	iwolxq	itimxkiq	�np{i	sp{	�js�nmt	or	ksmxzns�iq	rnpnivxi	oz	x�jnlkxpmq	s��	or	uvnwvq	nr	zx�jnzx{q	ivs��	�x	npwozlozsmx{	�t	�vsp�x	�z{xz�c	defede�	�vx	�upxz	ivs��	sjmvozn�x	lzxlszsmnop	or	zx�ninopi	mo	mvx	�opmzswm	�owjkxpmi	mvsm	npwozlozsmx	mvx	s�zxx{�jlop	siijklmnopi	wopmsnpx{	np	�xwmnop	��������	�vx	�upxz	ivs��	lzoklm�t	rjzpniv	ijwv	zx�nix{	�opmzswm	�owjkxpmi	mo	mvx	�opmzswmoz�	�vx	�opmzswmoz	ivs��	pomnrt	mvx	�upxz	sp{	hzwvnmxwm	or	spt	npwopinimxpwnxi	�xmuxxp	mvx	s�zxx{�jlop	siijklmnopi	wopmsnpx{	np	�xwmnop	�������	sp{	mvx	zx�nix{	�opmzswm	�owjkxpmi�c	deg	�n�jn{smx{	{sks�xiq	nr	spt�JKN�M�O	OM���	SNL	TWNLPOPWN�	QW�	VP��PLSOML	LS�S�M��	PQ	SNRYZ�vx	�upxz	un��	siixiiq	sp{	mvx	�opmzswmoz	un��	�x	zxilopin��x	rozq	�n�jn{smx{	{sks�xi	np	mvx	skojpm	or	����	lxz	{st	roz	xswv	ws�xp{sz	{st	�xtop{	mvx	�opmzswm	�nkx	mvsm	�j�imspmns�	�okl�xmnop	or	xswv	inmx	ni	pom	mnkx�t	swvnx�x{�	�vni	�n�jn{smx{	{sks�x	skojpm	ivs��	sll�t	ixlszsmx�t	sp{	np{xlxp{xpm�t	roz	xswv	inmxq	io	nr	muo	oz	kozx	inmxi	szx	pom	mnkx�t	wokl�xmx	mvx	�n�jn{smx{	{sks�x	skojpm	un��	�x	siixiix{	roz	xswv	inmx�	���[ ¡¢	f			_�£¤¢¥�c	fe¦	_̀§̈ ]̀©©	_ª«̂]¬\©c	fe¦e¦	­six{	jlop	hll�nwsmnopi	roz	~stkxpm	ij�knmmx{	mo	mvx	hzwvnmxwm	�t	mvx	�opmzswmoz	sp{	�xzmnrnwsmxi	roz	~stkxpm	niijx{	�t	mvx	hzwvnmxwmq	mvx	�upxz	ivs��	ks�x	lzo�zxii	lstkxpmi	op	swwojpm	or	mvx	�opmzswm	�jk	mo	mvx	�opmzswmoz	si	lzo�n{x{	�x�ou	sp{	x�ixuvxzx	np	mvx	�opmzswm	�owjkxpmi�	®swv	hll�nwsmnop	roz	~stkxpm	ivs��	�x	�six{	jlop	mvx	�wvx{j�x	or	̄s�jxi	ij�knmmx{	�t	mvx	�opmzswmoz	mo	mvx	hzwvnmxwm	lznoz	mo	wokkxpwxkxpm	or	mvx	°oz��	�vx	�wvx{j�x	or	̄s�jxi	ivs��	s��owsmx	mvx	xpmnzx	�opmzswm	�jk	skop�	mvx	�sznoji	lozmnopi	or	mvx	°oz�	sp{	�x	lzxlszx{	np	ijwv	rozk	sp{	ijllozmx{	�t	ijwv	{sms	mo	ij�imspmnsmx	nmi	swwjzswt	si	mvx	�upxz	sp{	mvx	hzwvnmxwm	kst	zxsiops��t	zx�jnzx�	�vx	�wvx{j�x	or	̄s�jxi	ivs��	s��owsmxq	sp{	�nim	si	ixlszsmx	�npx	nmxkiq	sm	�xsim	�±	or	mvx	�opmzswm	�jk	mo	mvx	°oz�	mo	�x	wokl�xmx{	�xmuxxp	�j�imspmns�	�okl�xmnop	sp{	²nps�	�okl�xmnop�	�px	vs�r	or	mvni	skojpm	ivs��	�x	s��owsmx{	roz	ljpwv	�nim	uoz�³	mvx	omvxz	vs�r	ivs��	�x	roz	lzo�n{np�	sllzo�x{	olxzsmnopi	sp{	ksnpmxpspwx	{smsq	{x�n�xzt	or	zxwoz{	{zsunp�iq	uszzspmnxi	sp{	�op{iq	x}mzs	imow�q	sp{	s��	omvxz	{owjkxpmsmnopq	uoz�q	oz	nmxki	pxwxiiszt	mo	swvnx�x	²nps�	�okl�xmnop�	́opx	or	mvxix	lxzwxpms�xi	ni	mvx	imsmjmozt	zxmsnps�x	{xiwzn�x{	np	�xwmnop	��µ��	oz	spt	omvxz	zxmsnps�x	�jm	zsmvxz	zx�jnzxi	mvx	�opmzswmoz	mo	zxwo�pn�x	mvsm	mvx	�opmzswmoz	sp{	nmi	�j�wopmzswmozi	un��	x}lxp{	in�pnrnwspm	woimi	np	s{�spwnp�	mvx	°oz�	rzok	�j�imspmns�	�okl�xmnop	mo	²nps�	�okl�xmnop�	�vxix	skojpmi	szx	pom	xszpx{	jpmn�	²nps�	�okl�xmnop	ni	swwokl�nivx{�c	fe¦e¶	�vx	lxzno{	wo�xzx{	�t	xswv	hll�nwsmnop	roz	~stkxpm	ivs��	�x	opx	ws�xp{sz	kopmv	xp{np�	op	mvx	�sim	{st	or	mvx	kopmvq	oz	si	ro��oui�kopmv�c	fe¦e¶e¦	·̀ª̧\	�¹¹ºabª\a§¬e		°nmvnp	mvx	rnzim	mvzxx	{sti	or	xswv	kopmvq	mvx	�opmzswmoz	ivs��	ij�knm	mo	mvx	hzwvnmxwm	s	zxlozm	op	mvx	wjzzxpm	lzo�zxii	or	mvx	°oz�	si	woklszx{	mo	mvx	�opmzswmoz»i	�~|	�opimzjwmnop	�wvx{j�xq	sp	jl{smx{	�opimzjwmnop	�wvx{j�xq	sp{	s	{zsrmq	nmxkn�x{	sll�nwsmnop	roz	lstkxpm	roz	°oz�	lxzrozkx{	{jznp�	mvx	lznoz	ws�xp{sz	kopmv	op	s	�msmx	or	°sivnp�mop	hll�nwsmnop	roz	~stkxpm	op	�opmzswm	rozk	sllzo�x{	�t	mvx	�upxz�	�vni	ivs��	pom	wopimnmjmx	s	lstkxpm	zx�jxim�	�vx	�opmzswmozq	mvx	hzwvnmxwm	sp{	mvx	�upxz	ivs��	kxxm	unmvnp	mvx	px}m	mxp	{sti	sp{	woprxz	zx�sz{np�	mvx	wjzzxpm	lzo�zxii	or	mvx	°oz�	sp{	mvx	skojpm	or	lstkxpm	mo	uvnwv	mvx	�opmzswmoz	ni	xpmnm�x{�	�vx	hzwvnmxwm	oz	mvx	�upxz	kst	zx�jxim	mvx	�opmzswmoz	mo	lzo�n{x	{sms	ij�imspmnsmnp�	mvx	�opmzswmoz»i	zn�vm	mo	lstkxpm	si	mvx	�upxz	oz	mvx	hzwvnmxwm	kst	zx�jnzxq	ijwv	si	wolnxi	or	zx�jninmnopi	rzok	�j�wopmzswmozi	or	spt	mnxzq	�nxp	zx�xsixiq	
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JKL	MNOPQRQNL	SJTOUVV	ONMUOLWX	JKL	ONRVNMPQKY	ONPJQKJYN	JW	SOUZQLNL	NVWN[\NON	QK	P\N	]UKPOJMP	̂UM_̀ NKPWa	b\N	]UKPOJMPUO	W\JVV	KUP	cN	NKPQPVNL	PU	̀JdN	J	SJT̀ NKP	ONe_NWPX	KUO	QW	JKT	SJT̀ NKP	L_N	P\N	]UKPOJMPUOX	_KPQV	W_M\	LJPJ	QW	R_OKQW\NLa	f	ghihjhj	klmnopq	rostouqh		vQP\QK	PNK	LJTW	JRPNO	P\N	]UKPOJMPUO	JKL	P\N	w[KNO	\JZN	̀NP	JKL	MUKRNOONL	ONYJOLQKY	P\N	LOJRP	JSSVQMJPQUKX	JKL	P\N	]UKPOJMPUO	\JW	R_OKQW\NL	JVV	LJPJ	ONe_NWPNLX	P\N	]UKPOJMPUO	̀JT	W_c̀ QP	J	SJT̀ NKP	ONe_NWP	QK	P\N	JYONNLx_SUK	J̀U_KPX	QK	P\N	RUÒ	UR	J	KUPJOQyNLX	QPǸQyNL	zSSVQMJPQUK	RUO	{JT̀ NKP	RUO	vUOd	SNORUÒNL	L_OQKY	P\N	SOQUO	MJVNKLJO	̀UKP\	UK	J	RUÒ	W_SSVQNL	UO	JSSOUZNL	cT	w[KNOa		z̀ UKY	UP\NO	P\QKYWX	P\N	zSSVQMJPQUK	W\JVV	WPJPN	P\JP	SONZJQVQKY	[JYNW	\JZN	cNNK	SJQL	QK	JMMUOLJKMN	[QP\	P\N	SONRQVNL	WPJPǸNKP|W}	UR	QKPNKP	PU	SJT	SONZJQVQKY	[JYNW	UK	RQVN	[QP\	P\N	w[KNO	JKL	P\JP	JVV	SJT̀ NKPW	L_N	~_cMUKPOJMPUOW	ROÙ 	P\N	w[KNO�W	SOQUO	SJT̀ NKPW	\JZN	cNNK	̀JLNa		b\N	W_c̀ QWWQUK	UR	P\QW	zSSVQMJPQUK	MUKWPQP_PNW	J	MNOPQRQMJPQUK	P\JP	P\N	vUOd	QW	M_OONKP	UK	P\N	{OUYONWW	~M\NL_VNX	_KVNWW	UP\NO[QWN	KUPNL	UK	P\N	zSSVQMJPQUKaf	ghihjh�	��u�tqo�	�n�tpquh		�R	P\N	]UKPOJMPUO	cNVQNZNW	QP	QW	NKPQPVNL	PU	SJT̀ NKP	RUO	vUOd	SNORUÒNL	L_OQKY	P\N	SOQUO	MJVNKLJO	̀UKP\	QK	JLLQPQUK	PU	P\N	JYONNLx_SUK	J̀U_KPX	P\N	]UKPOJMPUO	̀JTX	[QP\QK	P\N	WJ̀N	PQ̀N	SNOQULWX	W_c̀ QP	PU	P\N	w[KNO	JKL	P\N	zOM\QPNMP	J	WNSJOJPN	[OQPPNK	SJT̀ NKP	ONe_NWP	WSNMQRTQKY	P\N	N�JMP	JLLQPQUKJV	J̀U_KP	L_NX	P\N	MJPNYUOT	QK	P\N	~M\NL_VN	UR	�JV_NW	QK	[\QM\	P\N	SJT̀ NKP	QW	L_NX	P\N	WSNMQRQM	vUOd	RUO	[\QM\	P\N	JLLQPQUKJV	J̀U_KP	QW	L_NX	JKL	[\T	P\N	JLLQPQUKJV	SJT̀ NKP	QW	L_Naf	ghihjhg	klmnopqu	q�	�t���pq�l�q��uh		�U	SJT̀ NKP	ONe_NWP	W\JVV	QKMV_LN	J̀U_KPW	RUO	J	~_cMUKPOJMPUO	P\JP	P\N	]UKPOJMPUO	LUNW	KUP	QKPNKL	PU	SJT	PU	P\N	~_cMUKPOJMPUOa	�RX	JRPNO	̀JdQKY	J	ONe_NWP	RUO	SJT̀ NKP	c_P	cNRUON	SJTQKY	J	~_cMUKPOJMPUO	RUO	QPW	SNORUÒJKMN	MUZNONL	cT	P\N	SJT̀ NKP	ONe_NWPX	P\N	]UKPOJMPUO	LNPNÒQKNW	P\JP	SJOP	UO	JVV	UR	P\N	SJT̀ NKP	UP\NO[QWN	L_N	PU	P\N	~_cMUKPOJMPUO	[QVV	cN	[QP\\NVL	ROÙ 	P\N	~_cMUKPOJMPUO	RUO	_KWJPQWRJMPUOT	SNORUÒJKMNX	P\N	]UKPOJMPUO	̀JT	[QP\\UVL	P\N	J̀U_KP	JW	JVVU[NL	_KLNO	QPW	W_cMUKPOJMPX	c_P	QP	W\JVV	YQZN	P\N	~_cMUKPOJMPUOX	P\N	w[KNO	JKL	P\N	zOM\QPNMP	[OQPPNK	KUPQMN	UR	P\N	OǸNLQJV	JMPQUKW	P\JP	̀_WP	cN	PJdNK	JW	WUUK	JW	SOJMPQMJcVN	JRPNO	LNPNÒQKQKY	P\N	MJ_WN	RUO	P\N	[QP\\UVLQKY	c_P	cNRUON	P\N	L_N	LJPN	RUO	P\N	~_cMUKPOJMPUO	SJT̀ NKPX	JKL	SJT	P\N	~_cMUKPOJMPUO	[QP\QK	NQY\P	[UOdQKY	LJTW	JRPNO	P\N	~_cMUKPOJMPUO	WJPQWRJMPUOQVT	MÙ SVNPNW	P\N	OǸNLQJV	JMPQUK	QLNKPQRQNL	QK	P\N	KUPQMNaf	ghih�	{OUZQLNL	P\JP	JK	JSSOUZNL	zSSVQMJPQUK	RUO	{JT̀ NKP	QW	ONMNQZNL	cT	P\N	zOM\QPNMP	KUP	VJPNO	P\JK	P\N				LJT	UR	J	ÙKP\X	JKL	P\N	w[KNO	JW	LNWMOQcNL	JcUZNX	P\N	w[KNO	W\JVV	̀JdN	SJT̀ NKP	UR	P\N	MNOPQRQNL	J̀U_KP	PU	P\N	]UKPOJMPUO	KUP	VJPNO	P\JK	P\N				LJT	UR	P\N				̀UKP\a	�R	JK	P\QOPT	LJTW	JRPNO	P\N	zOM\QPNMP	MNOPQRQNW	P\N	zSSVQMJPQUKa	�R	JK	JSSOUZNL	zSSVQMJPQUK	RUO	{JT̀ NKP	QW	ONMNQZNL	cT	P\N	zOM\QPNMP	JKL	P\N	w[KNO	JRPNO	P\N	LJPN	RQ�NL	JcUZNX	SJT̀ NKP	W\JVV	cN	̀JLN	cT	P\N	w[KNO	KUP	VJPNO	P\JK	P\QOPT	|	��	}	LJTW	JRPNO	P\N	zOM\QPNMP	ONMNQZNW	P\N	MNOPQRQNW	P\N	JSSOUZNL	zSSVQMJPQUK	RUO	{JT̀ NKPa���������	�����	��	�����	����	���	�� ¡¢��	£����¤�	�¢�¥¢¤	�	�����¢¤	£��¢��	�¦	�¢��§̈f	ghihg	©UO	NJM\	SOUYONWW	SJT̀ NKP	̀JLN	SOQUO	PU	~_cWPJKPQJV	]Ù SVNPQUK	UR	P\N	vUOdX	P\N	̀JLNX	P\N	w[KNO	̀JT	[QP\\UVL	ONPJQKJYN	ROÙ 	P\N	SJT̀ NKP	UP\NO[QWN	L_N	JW	RUVVU[Wª�«¤����	�	£����¤��¬�	��	���¡¤�	��	­�	�¢�¥¥���	��	����¢¤�¬�	¦���	���¥	®££�¢���¢�¤	¦��	̄����¤�	�¤�	�¤�	�����	¦��	���¡��¢�¤	�¦	����¢¤�¬�	�¡�¢¤¬	�¥�	��¡���	�¦	�¥�	°��±§	²¥�	���¡¤�	�¦	����¢¤�¬�	���	­�	�¢�¢���	­�	¬�³��¤¢¤¬	���§̈©QZN	SNOMNKP	|́µ}	ONPJQKJYN	[QVV	cN	\NVL	JKL	JSSVQNL	cT	P\N	w[KNO	JW	J	PO_WP	R_KL	QK	J	̀JKKNO	ONe_QONL	cT	¶]v	·�a̧¹X	º»QNK	RUO	»JcUOX	¼JPNOQJVWX	bJ�NW	UK	{_cVQM	vUOdWaº	¶NVNJWN	UR	P\N	ONPJQKJYN	[QVV	cN	SOUMNWWNL	QK	P\N	UOLQKJOT	MU_OWN	UR	c_WQKNWW	_SUK	P\N	N�SQOJPQUK	UR	WQ�PT	LJTW	RUVVU[QKY	©QKJV	zMMNSPJKMN	UR	P\N	vUOd	cT	P\N	w[KNO	SOUZQLNL	P\JP	KU	KUPQMN	UR	VQNK	W\JVV	\JZN	cNNK	YQZNK	JW	SOUZQLNL	QK	¶]v	·�a̧¹X	P\JP	KU	MVJQ̀W	\JZN	cNNK	cOU_Y\P	PU	P\N	JPPNKPQUK	UR	P\N	w[KNO	JKL	P\JP	P\N	w[KNO	\JW	KU	dKU[K	MVJQ̀W	_KLNO	P\QW	]UKPOJMP½	JKL	SOUZQLNL	R_OP\NO	P\JP	ONVNJWN	UR	ONPNKPQUK	\JW	cNNK	L_VT	J_P\UOQyNL	cT	P\N	~PJPNa	b\N	RUVVU[QKY	QPǸW	̀_WP	cN	UcPJQKNL	SOQUO	PU	ONVNJWN	UR	ONPJQKJYNª	S_OW_JKP	PU	¶]v	·�a̧¹X	J	MNOPQRQMJPN	ROÙ 	P\N	̂NSJOP̀NKP	UR	¶NZNK_N½	S_OW_JKP	PU	¶]v	́�a̧¾X	º]UKPOQc_PQUKW	cT	¿̀ SVUTNOWXº	J	MNOPQRQMJPN	ROÙ 	P\N	̂NSJOP̀NKP	UR	¿̀ SVUT̀ NKP	~NM_OQPT½	JKL	J	MNOPQRQMJPN	ROÙ 	P\N	̂NSJOP̀NKP	UR	»JcUO	JKL	�KL_WPOQNWa		f	ghihÀ	{JT̀ NKPW	L_N	JKL	_KSJQL	_KLNO	P\N	]UKPOJMP	W\JVV	cNJO	QKPNONWP	ROÙ 	P\N	LJPN	SJT̀ NKP	QW	L_N	JP	P\N	OJPN	WPJPNL	cNVU[X	UO	QK	P\N	JcWNKMN	P\NONURX	JP	P\N	VNYJV	OJPN	SONZJQVQKY	ROÙ 	PQ̀N	PU	PQ̀N	JP	P\N	SVJMN	[\NON	P\N	{OUÁNMP	QW	VUMJPNLa�«¤����	����	�¦	¢¤������	�¬����	¡£�¤�	¢¦	�¤�§̈
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J			KLMNOPQR	STO	LPS	TPULVS	TPSOW	QXO	YZPQWL[Q	\Z[TNOPQR	RXL]]	̂OLW	VPQOWORQ	LR	RUO[V_VOS	VP	̀Ya	bcdefg	PZQ	QZ	Oh[OOS	iLPj	Z_	kNOWV[L	UWVNO	WLQO	U]TR	QlZ	UOW[OPQdm	nop	qrstu	vtwxyszm	nopo{	|VPL]	ULMNOPQg	[ZPRQVQTQVP}	QXO	OPQVWO	TPULVS	̂L]LP[O	Z_	QXO	YZPQWL[Q	~TNg	RXL]]	̂O	NLSO	̂M	QXO	�lPOW	QZ	QXO	YZPQWL[QZW	lXOPo{ QXO	YZPQWL[QZW	XLR	_T]]M	UOW_ZWNOS	QXO	YZPQWL[Q	Oh[OUQ	_ZW	QXO	YZPQWL[QZW�R	WORUZPRV̂V]VQM	QZ	[ZWWO[Q	aZWj	LR	UWZ�VSOS	VP	~O[QVZP	��d�g	LPS	QZ	RLQVR_M	ZQXOW	WO�TVWONOPQRg	V_	LPMg	lXV[X	OhQOPS	̂OMZPS	_VPL]	ULMNOPQ�	LPSop QXO	YZPQWL[QZW	XLR	RT̂NVQQOS	L	_VPL]	L[[ZTPQVP}	_ZW	QXO	YZRQ	Z_	QXO	aZWjg	lXOWO	ULMNOPQ	VR	ZP	QXO	̂LRVR	Z_	QXO	YZRQ	Z_	QXO	aZWj	lVQX	ZW	lVQXZTQ	L	�TLWLPQOOS	�LhVNTN	KWV[O�	LPSo� L	_VPL]	YOWQV_V[LQO	_ZW	KLMNOPQ	XLR	̂OOP	VRRTOS	̂M	QXO	kW[XVQO[Q	VP	L[[ZWSLP[O	lVQX	~O[QVZP	��ded�d��ded�g	|VPL]	k[[OUQLP[O	XLR	Z[[TWWOSg	LPS	QXO	WO�TVWONOPQR	Z_	kWQV[]O	��	LWO	[ZNU]OQOSdm	nopop	�XO	�lPOW�R	_VPL]	ULMNOPQ	QZ	QXO	YZPQWL[QZW	RXL]]	̂O	NLSO	PZ	]LQOW	QXLP	b�	SLMR	L_QOW	QXO	VRRTLP[O	Z_	QXO	kW[XVQO[Q�R	_VPL]	YOWQV_V[LQO	_ZW	KLMNOPQg	ZW	LR	_Z]]ZlR��XO	WOQLVPL}O	lV]]	̂O	ULVS	QZ	QXO	YZPQWL[QZW	VP	L[[ZWSLP[O	lVQX	RQLQTQZWM	WO�TVWONOPQRd		�������	�			���v���	����������m	�o{	�rs�rs�	�r�� zy	�y�¡u zr¡s|ZW	LPM	[]LVN	RT̂¢O[Q	QZg	̂TQ	PZQ	WORZ]�OS	̂Mg	NOSVLQVZP	UTWRTLPQ	QZ	~O[QVZP	��d�g	QXO	NOQXZS	Z_	̂VPSVP}	SVRUTQO	WORZ]TQVZP	RXL]]	̂O	LR	_Z]]ZlR�£¤¥¦§̈	©¥¦	ª««¬­«¬®ª©¦	̄­°±²³				́ kŴVQWLQVZP	UTWRTLPQ	QZ	~O[QVZP	��df	Z_	QXVR	k}WOONOPQ³				́ µVQV}LQVZP	VP	L	[ZTWQ	Z_	[ZNUOQOPQ	¢TWVRSV[QVZP³		¶		́ �QXOW	£·«¦§®̧¹²µVQV}LQVZP	VP	YZl]VQº	YZTPQM	~TUOWVZW	YZTWQ		»_	QXO	�lPOW	LPS	YZPQWL[QZW	SZ	PZQ	RO]O[Q	L	NOQXZS	Z_	̂VPSVP}	SVRUTQO	WORZ]TQVZPg	ZW	SZ	PZQ	RT̂RO�TOPQ]M	L}WOO	VP	lWVQVP}	QZ	L	̂VPSVP}	SVRUTQO	WORZ]TQVZP	NOQXZS	ZQXOW	QXLP	]VQV}LQVZPg	[]LVNR	lV]]	̂O	WORZ]�OS	VP	L	[ZTWQ	Z_	[ZNUOQOPQ	¢TWVRSV[QVZPd�������	¼			���½�������	�q	��������	����½����m	¼o{	�XO	YZPQWL[Q	\Z[TNOPQR	LWO	SO_VPOS	VP	kWQV[]O	e	LPSg	Oh[OUQ	_ZW	�ZSV_V[LQVZPR	VRRTOS	L_QOW	OhO[TQVZP	Z_	QXVR	k}WOONOPQg	LWO	OPTNOWLQOS	VP	QXO	RO[QVZPR	̂O]Zldm	¼o{o{	�XO	k}WOONOPQ	VR	QXVR	OhO[TQOS	WO�VROS	k»k	\Z[TNOPQ	k��¾¿À���eg	~QLPSLWS	k̂ ŴO�VLQOS	|ZWN	Z_	k}WOONOPQ	iOQlOOP	�lPOW	LPS	YZPQWL[QZWdm	¼o{op	k»k	\Z[TNOPQ	Á��b¿À���bg	iTV]SVP}	»P_ZWNLQVZP	�ZSO]VP}	LPS	\V}VQL]	\LQL	ÁhXV̂VQg	SLQOS	LR	VPSV[LQOS	Ô]Zl�£ÂÃÄ¦¬©	©¥¦	Åª©¦	­̧	©¥¦	ÆÇÈÉÊÇÈËÉ	®Ã§­¬«­¬ª©¦Å	®Ã©­	©¥®Ä	ÌÍ¬¦¦Î¦Ã©±²m	¼o{o�	�XO	~TUU]ONOPQLWM	LPS	ZQXOW	YZPSVQVZPR	Z_	QXO	YZPQWL[Q�	m	¼o{o�	�XO	KWZ¢O[Q	�LPTL]	SLQOS	ÏÏÏÏÏÏÏÏÏÏÏg	���b	LPS	L]]	SZ[TNOPQR	QXOWOVP�	�¡Ð xysz �rzuy �tzy vt�y�~OO	QXO	�L̂]O	Z_	YZPQOPQR	VP	QXO	KWZ¢O[Q	�LPTL]d		
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JKLMNOLP	MNQR	STUMLVSM	QR	WKUXOX	MNLTKYN	MNO	Z[\[	]ÔVLM_OUM	TW	̀XKSVMQTUaR	b̀XKSVMQTU	\MVcQdQeVMQTU	JKUX	fLTYLV_	d̀O_OUMVLg	VUX	\OSTUXVLg	\SNTTd	̀_OLYOUSg	hOdQOW	JKUXb	ì\\̀h	JKUXj[		\OO	kLMQSdO	lm	VUX	MNO	VMMVSNOX	bno[o	pTUMLVSM	̂LTqQRQTUR	VUX	LOdVMOX	_VMMOLRb	WTL	V̂ d̂QSVcdO	JOXOLVd	̀\\̀h	MOL_R	VUX	STUXQMQTUR[r	stutv	wNO	\̂OSQWQSVMQTURxyz{|}~�	�{�|	|}~	��~�{�{��|{���	}~�~	��	�~�~�	|�	��	~�}{�{|	�||��}~�	|�	|}{�	���~~�~�|��\OO	MNO	wVcdO	TW	\̂OSQWQSVMQTUR	QU	MNO	fLT�OSM	�VUKVd[		������� ����� ���� ���� 		r	stut¡	wNO	]LV¢QUYRxyz{|}~�	�{�|	|}~	£��¤{���	}~�~	��	�~�~�	|�	��	~�}{�{|	�||��}~�	|�	|}{�	���~~�~�|��\OO	MNO	¥UXO¦	TW	]LV¢QUYR	QU	MNO	fLT�OSM	�VUKVd[		§̈©ª�« ����� ����		r	stuts	wNO	kXXOUXVP	QW	VUgx§̈©ª�« ���� ���� 		fTLMQTUR	TW	kXXOUXV	LOdVMQUY	MT	cQXXQUY	TL	̂LT̂TRVd	LO¬KQLO_OUMR	VLO	UTM	̂VLM	TW	MNO	pTUMLVSM	]TSK_OUMR	KUdORR	MNO	cQXXQUY	TL	̂LT̂TRVd	LO¬KQLO_OUMR	VLO	OUK_OLVMOX	QU	MNQR	kLMQSdO	­[r	stut®	kXXQMQTUVd	XTSK_OUMRP	QW	VUgP	WTL_QUY	̂VLM	TW	MNO	pTUMLVSM	]TSK_OUMRxtu M̄NOL	̀¦NQcQMRxy°}~�±	���	���~�	|}�|	����²��³				́ ¦̀NQcQM	kP	]OMOL_QUVMQTU	TW	MNO	pTRM	TW	MNO	µTL¶[³				́ k¥k	]TSK_OUM	̀·̧¹º»·̧l¼P	\KRMVQUVcdO	fLT�OSMR	̀¦NQcQMP	XVMOX	VR	QUXQSVMOX	cOdT¢xy½��~�|	|}~	��|~	��	|}~	z¾¿ÀÁ¾¿ÂÃ	{��������|~�	{�|�	|}{�	���~~�~�|��		³				́ wNO	\KRMVQUVcQdQMg	fdVUx����� ���� ���� 		³				́ \K̂ d̂O_OUMVLg	VUX	TMNOL	pTUXQMQTUR	TW	MNO	pTUMLVSMx���̈©��� ����� ���� ���� 		tÄ M̄NOL	XTSK_OUMRP	QW	VUgP	dQRMOX	cOdT¢xyÅ{�|	}~�~	��²	���{|{����	���Æ�~�|�	|}�|	��~	{�|~��~�	|�	����	���|	��	|}~	°��|���|	£��Æ�~�|���]ÔVLM_OUM	TW	ÇVcTL	VUX	¥UXKRMLQOR	fLOqVQdQUY	µVYO	hVMOR[		ÈÉ�ÊËÌÍ	®			ÎÍ§ÍÉÈÌ	�ÉÏÐÊ�ÊÏ§�r	®tu	�Ñ�	Ë���«���	���̈©��� wNO	pTUMLVSM	]TSK_OUMR	VLO	OUK_OLVMOX	QU	kLMQSdO	­	VUX	STURQRM	TW	MNQR	kYLOO_OUM	iQUSdKXQUYP	QW	V̂ d̂QSVcdOP	\K̂ d̂O_OUMVLg	VUX	TMNOL	pTUXQMQTUR	TW	MNO	pTUMLVSMjP	]LV¢QUYRP	\̂OSQWQSVMQTURP	kXXOUXV	QRRKOX	̂LQTL	MT	MNO	
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JKJLMNOPQ	PR	NSOT	UVWJJXJQNY	PNSJW	ZPLMXJQNT	[OTNJZ	OQ	NSOT	UVWJJXJQNY	\QZ	]PZOROL\NOPQT	OTTMJZ	\RNJW	JKJLMNOPQ	PR	NSOT	UVWJJXJQN̂	U	]PZOROL\NOPQ	OT	_̀a	\	bWONNJQ	\XJQZXJQN	NP	NSJ	cPQNW\LN	TOVQJZ	de	dPNS	f\WNOJTY	_ga	\	cS\QVJ	hWZJWY	_ia	\	cPQTNWMLNOPQ	cS\QVJ	jOWJLNOkJY	PW	_la	\	bWONNJQ	PWZJW	RPW	\	XOQPW	LS\QVJ	OQ	NSJ	mPWn	OTTMJZ	de	NSJ	UWLSONJLN̂	oSJ	OQNJQN	PR	NSJ	cPQNW\LN	jPLMXJQNT	OT	NP	OQL[MZJ	\[[	ONJXT	QJLJTT\We	RPW	NSJ	fWPfJW	JKJLMNOPQ	\QZ	LPXf[JNOPQ	PR	NSJ	mPWn	de	NSJ	cPQNW\LNPŴ	oSJ	cPQNW\LN	jPLMXJQNT	\WJ	LPXf[JXJQN\WeY	\QZ	bS\N	OT	WJpMOWJZ	de	PQJ	TS\[[	dJ	\T	dOQZOQV	\T	OR	WJpMOWJZ	de	\[[q	fJWRPWX\QLJ	de	NSJ	cPQNW\LNPW	TS\[[	dJ	WJpMOWJZ	NP	NSJ	JKNJQN	LPQTOTNJQN	bONS	NSJ	cPQNW\LN	jPLMXJQNT	\QZ	WJ\TPQ\d[e	OQRJW\d[J	RWPX	NSJX	\T	dJOQV	QJLJTT\We	NP	fWPZMLJ	NSJ	OQZOL\NJZ	WJTM[NT̂	rQ	NSJ	JkJQN	PR	\	LPQR[OLN	PW	ZOTLWJf\QLe	\XPQV	PW	OQ	NSJ	cPQNW\LN	jPLMXJQNTY	OQNJWfWJN\NOPQ	TS\[[	dJ	VPkJWQJZ	OQ	NSJ	RP[[PbOQV	fWOPWONeY	bONS	\Q	UZZJQZMX	NP	\	cPQNW\LN	jPLMXJQN	S\kOQV	fWJLJZJQLJ	PkJW	NSJ	PWOVOQ\[	ZPLMXJQN	\QZ	[\NJW	UZZJQZ\	S\kOQV	fWJLJZJQLJ	PkJW	J\W[OJWs5t UVWJJXJQN	_WJkOTJZ	Ùulvgùwa	_bWONNJQ	\XJQZXJQNT	S\kOQV	fWJLJZJQLJa5x UQe	yfJLO\[	cPQZONOPQT5z UQe	yMff[JXJQN\We	cPQZONOPQT5{ yfJLOROL\NOPQT5| jW\bOQVT	_[\WVJvTL\[J	S\kOQV	fWJLJZJQLJ	PkJW	TX\[[vTL\[JY	\QZ	bWONNJQ	PW	LPXfMNJZ	ZOXJQTOPQT	S\kOQV	fWJLJZJQLJ	PkJW	TL\[JZ	ZOXJQTOPQTa5} ]\NJWO\[	\QZ	TeTNJXT	TLSJZM[JT̂rQ	NSJ	JkJQN	NS\N	mPWn	OT	TSPbQ	PQ	ZW\bOQVT	PW	ZJTLWOdJZ	OQ	TLSJZM[JT	dMN	QPN	ZJTLWOdJZ	OQ	TfJLOROL\NOPQTY	NSJ	mPWn	\T	ZJTLWOdJZ	PW	TSPbQ	TS\[[	dJ	fWPkOZJZ	\N	QP	LS\QVJ	OQ	NSJ	cPQNW\LN	yMX	PW	cPQNW\LN	oOXJ	ZJTfONJ	QPN	dJOQV	ZJTLWOdJZ	OQ	TfJLOROL\NOPQT̂~	���	���	��������oSJ	cPQNW\LN	jPLMXJQNT	RPWX	NSJ	cPQNW\LN	RPW	cPQTNWMLNOPQ̂	oSJ	cPQNW\LN	WJfWJTJQNT	NSJ	JQNOWJ	\QZ	OQNJVW\NJZ	\VWJJXJQN	dJNbJJQ	NSJ	f\WNOJT	SJWJNP	\QZ	TMfJWTJZJT	fWOPW	QJVPNO\NOPQTY	WJfWJTJQN\NOPQTY	PW	\VWJJXJQNTY	JONSJW	bWONNJQ	PW	PW\[̂	oSJ	cPQNW\LN	X\e	dJ	\XJQZJZ	PW	XPZOROJZ	PQ[e	de	\	]PZOROL\NOPQ̂	oSJ	cPQNW\LN	jPLMXJQNT	TS\[[	QPN	dJ	LPQTNWMJZ	NP	LWJ\NJ	\	LPQNW\LNM\[	WJ[\NOPQTSOf	PR	\Qe	nOQZ	_̀a	dJNbJJQ	NSJ	UWLSONJLN	\QZ	cPQNW\LNPWY	_ga	dJNbJJQ	NSJ	hbQJW	\QZ	\	yMdLPQNW\LNPW	PW	TMdvTMdLPQNW\LNPWY	_ia	dJNbJJQ	NSJ	hbQJW	\QZ	UWLSONJLN	PW	_la	dJNbJJQ	\Qe	fJWTPQT	PW	JQNONOJT	PNSJW	NS\Q	NSJ	hbQJW	\QZ	NSJ	cPQNW\LNPŴ~	���	���	����oSJ	NJWX	�mPWn�	XJ\QT	NSJ	LPQTNWMLNOPQ	\QZ	TJWkOLJT	WJpMOWJZ	de	NSJ	cPQNW\LN	jPLMXJQNTY	bSJNSJW	LPXf[JNJZ	PW	f\WNO\[[e	LPXf[JNJZY	\QZ	OQL[MZJT	\[[	PNSJW	[\dPWY	X\NJWO\[TY	JpMOfXJQNY	\QZ	TJWkOLJT	fWPkOZJZ	PW	NP	dJ	fWPkOZJZ	de	NSJ	cPQNW\LNPW	NP	RM[RO[[	NSJ	cPQNW\LNPW�T	Pd[OV\NOPQT̂	oSJ	mPWn	X\e	LPQTNONMNJ	NSJ	bSP[J	PW	\	f\WN	PR	NSJ	�WP�JLN̂~	���	�����������	��	�������rQTNWMXJQNT	PR	yJWkOLJ	\WJ	WJfWJTJQN\NOPQTY	OQ	\Qe	XJZOMX	PR	JKfWJTTOPQ	QPb	nQPbQ	PW	[\NJW	ZJkJ[PfJZY	PR	NSJ	N\QVOd[J	\QZ	OQN\QVOd[J	LWJ\NOkJ	bPWn	fJWRPWXJZ	de	NSJ	UWLSONJLN	\QZ	NSJ	UWLSONJLN�T	LPQTM[N\QNT	MQZJW	NSJOW	WJTfJLNOkJ	fWPRJTTOPQ\[	TJWkOLJT	\VWJJXJQNT̂	rQTNWMXJQNT	PR	yJWkOLJ	X\e	OQL[MZJY	bONSPMN	[OXON\NOPQY	TNMZOJTY	TMWkJeTY	XPZJ[TY	TnJNLSJTY	ZW\bOQVTY	TfJLOROL\NOPQTY	\QZ	PNSJW	TOXO[\W	X\NJWO\[T̂~	���	���������	�� 	���	��	¡�����¢�£	��������������	�� 	�����	�����������	��	�������~	����¤	oSJ	yMd�JLN	NP	NSJ	WOVSNT	PR	NSJ	hbQJWY	NSJ	UWLSONJLN	\QZ	NSJ	UWLSONJLN�T	LPQTM[N\QNT	TS\[[	dJ	ZJJXJZ	NSJ	\MNSPWT	\QZ	PbQJWT	PR	NSJOW	WJTfJLNOkJ	rQTNWMXJQNT	PR	yJWkOLJY	OQL[MZOQV	NSJ	jW\bOQVT	\QZ	yfJLOROL\NOPQTY	\QZ	bO[[	WJN\OQ	\[[	LPXXPQ	[\bY	TN\NMNPWe	\QZ	PNSJW	WJTJWkJZ	WOVSNT	OQ	NSJOW	rQTNWMXJQNT	PR	yJWkOLJY	OQL[MZOQV	LPfeWOVSNT̂	oSJ	cPQNW\LNPWY	yMdLPQNW\LNPWTY	yMdvTMdLPQNW\LNPWTY	\QZ	TMff[OJWT	TS\[[	QPN	PbQ	PW	L[\OX	\	LPfeWOVSN	OQ	NSJ	rQTNWMXJQNT	PR	yJWkOLĴ	yMdXONN\[	PW	ZOTNWOdMNOPQ	NP	XJJN	PRROLO\[	WJVM[\NPWe	WJpMOWJXJQNT	PW	RPW	PNSJW	fMWfPTJT	OQ	LPQQJLNOPQ	bONS	NSJ	�WP�JLN	OT	QPN	NP	dJ	LPQTNWMJZ	\T	fMd[OL\NOPQ	OQ	ZJWPV\NOPQ	PR	NSJ	UWLSONJLN�T	PW	UWLSONJLN�T	LPQTM[N\QNT�	WJTJWkJZ	WOVSNT̂~	�����	oSJ	cPQNW\LNPWY	yMdLPQNW\LNPWTY	yMdvTMdLPQNW\LNPWT	\QZ	TMff[OJWT	\WJ	\MNSPWO¥JZ	VW\QNJZ	\	[OXONJZ	[OLJQTJ	NP	MTJ	\QZ	WJfWPZMLJ	NSJ	rQTNWMXJQNT	PR	yJWkOLJ	fWPkOZJZ	NP	NSJXY	TMd�JLN	NP	NSJ	fWPNPLP[T	JTN\d[OTSJZ	fMWTM\QN	NP	yJLNOPQT	ŵ¦	\QZ	ŵwY	TP[J[e	\QZ	JKL[MTOkJ[e	RPW	JKJLMNOPQ	PR	NSJ	mPWn̂	U[[	LPfOJT	X\ZJ	MQZJW	NSOT	\MNSPWO¥\NOPQ	TS\[[	dJ\W	NSJ	LPfeWOVSN	QPNOLJY	OR	\QeY	TSPbQ	PQ	NSJ	rQTNWMXJQNT	PR	yJWkOLĴ	oSJ	cPQNW\LNPWY	yMdLPQNW\LNPWTY	yMdvTMdLPQNW\LNPWTY	\QZ	TMff[OJWT	X\e	QPN	MTJ	NSJ	rQTNWMXJQNT	PR	yJWkOLJ	PQ	PNSJW	fWP�JLNT	PW	RPW	\ZZONOPQT	NP	NSOT	�WP�JLN	PMNTOZJ	NSJ	TLPfJ	PR	NSJ	mPWn	bONSPMN	NSJ	TfJLOROL	bWONNJQ	LPQTJQN	PR	NSJ	hbQJWY	UWLSONJLN	\QZ	NSJ	UWLSONJLN�T	LPQTM[N\QNT̂
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K	LMN	OPQPRST	OSRS	UVW	SXY	Z[SXV\PVVP]X_̂̀	abcdèf	f_bgg	bhc̀̀	iajk	acjdjljgf	hjm̀ckekh	d_̀	dcbkfneffejk	bko	if̀	jp	qkfdciǹkdf	jp	r̀cmel̀	jc	bks	jd_̀c	ekpjcnbdejk	jc	ojliǹkdbdejk	ek	oehedbg	pjcnt	̂_̀	abcdèf	uegg	if̀	vqv	wjliǹkd	xyz{|}yz~{�	�iegoekh	qkpjcnbdejk	�jògekh	bko	wehedbg	wbdb	x�_e�ed�	dj	̀fdb�gef_	d_̀	acjdjljgf	pjc	d_̀	òm̀gjaǹkd�	if̀�	dcbkfneffejk�	bko	�̀l_bkh̀	jp	oehedbg	obdbtK	LML	��PTYPXQ	�X�][\SRP]X	�]YWTV	UVW	SXY	�WTPSX�Wvks	if̀	jp�	jc	c̀gebkl̀	jk�	bgg	jc	b	ajcdejk	jp	b	�iegoekh	ekpjcnbdejk	njòg	ued_jid	bhc̀̀ ǹkd	dj	acjdjljgf	hjm̀ckekh	d_̀	if̀	jp�	bko	c̀gebkl̀	jk�	d_̀	ekpjcnbdejk	ljkdbek̀o	ek	d_̀	njòg	bko	ued_jid	_bmekh	d_jf̀	acjdjljgf	f̀d	pjcd_	ek	vqv	wjliǹkd	xyz{|}yz~{�	�iegoekh	qkpjcnbdejk	�jògekh	bko	wehedbg	wbdb	x�_e�ed�	bko	d_̀	c̀�iefed̀	vqv	wjliǹkd	�yzy|}yz~{�	�cj�̀ld	�iegoekh	qkpjcnbdejk	�jògekh	�cjdjljg	�jcn�	bk	bhc̀̀ ǹkd	pjc	d_̀	if̀	jp	fil_	�iegoekh	ekpjcnbdejk	njòg	f_bgg	�̀	bd	d_̀	ifekh	jc	c̀gsekh	abcds�f	fjg̀	cef�	bko	ued_jid	geb�egeds	dj	d_̀	jd_̀c	abcds	bko	edf	ljkdcbldjcf	jc	ljkfigdbkdf�	d_̀	bid_jcf	jp�	jc	ljkdce�idjcf	dj�	d_̀	�iegoekh	ekpjcnbdejk	njòg�	bko	̀bl_	jp	d_̀ec	bh̀kdf	bko	̀nagjs̀ f̀tK	LM�	�W�W[S�PTPR�_̂̀	ekmbgeoeds	jp	bks	acjmefejk	jp	d_̀	�jkdcbld	wjliǹkdf	f_bgg	kjd	ekmbgeobd̀	d_̀	�jkdcbld	jc	edf	c̀nbekekh	acjmefejkft	qp	ed	ef	òd̀cnek̀o	d_bd	bks	acjmefejk	jp	d_̀	�jkdcbld	wjliǹkdf	mejgbd̀f	bks	gbu�	jc	ef	jd_̀cuef̀	ekmbgeo	jc	ik̀kpjcl̀b�g̀�	d_̀k	d_bd	acjmefejk	f_bgg	�̀	c̀mef̀o	dj	d_̀	̀�d̀kd	k̀l̀ffbcs	dj	nb�̀	d_bd	acjmefejk	g̀hbg	bko	k̀pjcl̀b�g̀t	qk	fil_	lbf̀	d_̀	�jkdcbld	wjliǹkdf	f_bgg	�̀	ljkfdcìo�	dj	d_̀	pigg̀fd	̀�d̀kd	àcnedd̀o	�s	gbu�	dj	hem̀	p̀p̀ld	dj	d_̀	abcdèf�	ekd̀kdejkf	bko	aicajf̀f	ek	̀�̀lidekh	d_̀	�jkdcbldtK	LM�	�]RP�WK	LM�M�	x�l̀ad	bf	jd_̀cuef̀	acjmeòo	ek	r̀ldejk	�t�ty�	u_̀c̀	d_̀	�jkdcbld	wjliǹkdf	c̀�iec̀	jk̀	abcds	dj	kjdeps	jc	hem̀	kjdel̀	jc	b	�gben	dj	d_̀	jd_̀c	abcds�	fil_	kjdel̀	jc	�gben	f_bgg	�̀	acjmeòo	ek	ucedekh	dj	d_̀	òfehkbd̀o	c̀ac̀f̀kdbdem̀	jp	d_̀	abcds	dj	u_jn	d_̀	kjdel̀	ef	booc̀ff̀o	bko	f_bgg	�̀	ò ǹ̀o	dj	_bm̀	�̀ k̀	oigs	f̀cm̀o	ep	ògem̀c̀o	ek	àcfjk�	�s	nbeg�	�s	ljicèc�	jc	�s	̀g̀ldcjkel	dcbkfneffejk	ek	blljcobkl̀	ued_	vqv	wjliǹkd	xyz{|}yz~{�	�iegoekh	qkpjcnbdejk	�jògekh	bko	wehedbg	wbdb	x�_e�ed�	ep	ljnag̀d̀o�	jc	bf	jd_̀cuef̀	f̀d	pjcd_	�̀gju�dcbkfneffejkt	�� 	¡¢£¤¥	¢£¦§	̈§	¦©©¡¥ª¦§©¤	«̈¢£	¬�¬	­¡©®̄¤§¢	°±²³́±²µ³¶	̈§·¤¥¢	¥¤̧®̈¥¤̄¤§¢·	 ¡¥	ª¤¹̈º¤¥̈§»	¼¡¢̈©¤	̈§	¤¹¤©¢¥¡§̈©	 ¡¥̄¦¢	·®©£	¦·	§¦̄¤¶	¢̈¢¹¤	¦§ª	¤̄¦̈¹	¦ªª¥¤··	¡ 	¢£¤	¥¤©̈½̈¤§¢	¦§ª	«£¤¢£¤¥	¦§ª	£¡«	¢£¤	·¾·¢¤̄	«̈¹¹	¿¤	¥¤̧®̈¥¤ª	¢¡	»¤§¤¥¦¢¤	¦	¥¤¦ª	¥¤©¤̈½¢	 ¡¥	¢£¤	¢¥¦§·̄ ·̈·̈¡§ÀÁ		K	LM�MÂ	Ãjdel̀	jp	�gbenf	bko	�gbenf	f_bgg	�̀	acjmeòo	ek	ucedekh	bko	f_bgg	�̀	ò ǹ̀o	dj	_bm̀	�̀ k̀	oigs	f̀cm̀o	jkgs	ep	ògem̀c̀o	dj	d_̀	òfehkbd̀o	c̀ac̀f̀kdbdem̀	jp	d_̀	abcds	dj	u_jn	d_̀	kjdel̀	ef	booc̀ff̀o	�s	l̀cdepèo	jc	c̀hefd̀c̀o	nbeg�	jc	�s	ljicèc	acjmeoekh	acjjp	jp	ògem̀cstjp	ògem̀cs�	jc	�s	̀nbeg	ep	d_̀	̀nbeg	ef	lg̀bcgs	nbc�̀o	ek	d_̀	c̀hbcoekh	gek̀	bf	b	Ãjdel̀	jp	�gben	jc	bf	b	�gbentK	LM�Ä	�WTSRP]XVÅPÆ	]�	RÅW	ÇS[RPWVÈ_̀c̀	d_̀	�jkdcbld	ef	�bf̀o	jk	d_̀	�jfd	jp	d_̀	Èjc�	agif	d_̀	�jkdcbldjc�f	�̀ �̀	ued_	jc	ued_jid	b	�ibcbkd̀̀o	�b�enin	�cel̀�	d_̀	̂_̀	�jkdcbldjc	bll̀adf	d_̀	c̀gbdejkf_ea	jp	dcifd	bko	ljkpeòkl̀	̀fdb�gef_̀o	�s	d_ef	vhc̀̀ ǹkd	bko	ljm̀kbkdf	ued_	d_̀	Éuk̀c	dj	ljjàcbd̀	ued_	d_̀	vcl_ed̀ld	bko	̀�̀clef̀	d_̀	�jkdcbldjc�f	f�egg	bko	�iohǹkd	ek	picd_̀cekh	d_̀	ekd̀c̀fdf	jp	d_̀	Éuk̀cÊ	dj	pickef_	̀ppelèkd	�ifek̀ff	bonekefdcbdejk	bko	fiàcmefejkÊ	dj	pickef_	bd	bgg	deǹf	bk	bò�ibd̀	fiaags	jp	ujc�̀cf	bko	nbd̀cebgfÊ	bko	dj	àcpjcn	d_̀	Èjc�	ek	bk	̀�àoedejif	bko	̀ljkjnelbg	nbkk̀c	ljkfefd̀kd	ued_	d_̀	Éuk̀c�f	ekd̀c̀fdft	̂_̀	Éuk̀c	bhc̀̀f	dj	pickef_	bko	baacjm̀�	ek	b	deǹgs	nbkk̀c�	ekpjcnbdejk	c̀�iec̀o	�s	d_̀	�jkdcbldjc	bko	dj	nb�̀	absǹkdf	dj	d_̀	�jkdcbldjc	ek	blljcobkl̀	ued_	d_̀	c̀�iec̀ǹkdf	jp	d_̀	�jkdcbld	wjliǹkdftË�Z�ÌÍÎ	�			ÏÐ�Î�K	�M�	�X�][\SRP]X	SXY	�W[�P�WV	�WÑ�P[WY	]�	RÅW	ÏÒXW[K	�M�M�	�cejc	dj	ljnǹkl̀ǹkd	jp	d_̀	Èjc��	bd	d_̀	ucedd̀k	c̀�ìfd	�s	d_̀	�jkdcbldjc�	d_̀	Éuk̀c	f_bgg	pickef_	dj	d_̀	�jkdcbldjc	c̀bfjkb�g̀	̀meòkl̀	d_bd	d_̀	Éuk̀c	_bf	nbò	pekbklebg	bccbkh̀ǹkdf	dj	pigpegg	d_̀	Éuk̀c�f	j�gehbdejkf	ikòc	d_̀	�jkdcbldt	̂_̀	�jkdcbldjc	f_bgg	_bm̀	kj	j�gehbdejk	dj	ljnǹkl̀	d_̀	Èjc�	ikdeg	d_̀	Éuk̀c	acjmeòf	fil_	
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JKLMJNOJP	QR	OSTTJNOJTJNU	SR	UVJ	WSXY	LZ	MJ[\]JM	̂NMJX	UVLZ	_JOULSN	̀PaPab	UVJ	cSNUX\OU	dLTJ	ZV\[[	eJ	JfUJNMJM	\ggXSgXL\UJ[]Ph	ijkjl	dVJ	mnNJX	ZV\[[	R̂XNLZV	\[[	NJOJZZ\X]	ẐXKJ]Z	\NM	\	[Jo\[	MJZOXLgULSN	SR	UVJ	ZLUJPZLUJ	JfOJgU	US	UVJ	JfUJNU	UV\U	UVJ	cSNUX\OU	pSÔTJNUZ	SUVJXnLZJ	XJq̂LXJ	UVJ	cSNUX\OUSX	US	gXSKLMJ	\NMrSX	T\LNU\LN	ẐXKJ]	LNRSXT\ULSNP	dVJ	mnNJX	LZ	UVJ	gJXZSN	SX	JNULU]	LMJNULRLJM	\Z	ẐOV	LN	UVJ	soXJJTJNU	\NM	TJ\NZ	UVJ	_OVSS[	pLZUXLOUtZ	uS\XM	SR	pLXJOUSXZP		dVJ	vmnNJXv	MSJZ	NSU	LNO[̂MJ	UJ\OVJXZb	UVJ	ZOVSS[	gXLNOLg\[b	ZU\RRb	ÔZUSML\NZb	T\LNUJN\NOJ	SX	Z\RJU]	nSXYJXZb	SX	SUVJX	mnNJX	JTg[S]JJZ	SX	OSNẐ[U\NUZ	UV\U	T\]	OSNU\OU	UVJ	cSNUX\OUSX	SX	eJ	gXJZJNU	\U	UVJ	wXSxJOU	ZLUJZP		s	WsQyz{	m|	s}~	w{myQ_Qm}	m|	d�z	cm}d{scd	pmc��z}d_	cs}	m}�~	uz	�spz	Q}	W{QdQ}�	s}p	u~	d�z	_c�mm�	pQ_d{Qcdt_	ums{p	m|	pQ{zcdm{_P		}S	SUVJX	gJXZSN	LZ	\̂UVSXL�JM	US	oX\NU	ẐOV	n\LKJXZ	SN	eJV\[R	SR	UVJ	mnNJXPh	ijkj�	dVJ	cSNUX\OUSX	ZV\[[	eJ	JNULU[JM	US	XJ[]	SN	UVJ	\OÔX\O]	SR	LNRSXT\ULSN	R̂XNLZVJM	e]	UVJ	mnNJX	êU	ZV\[[	JfJXOLZJ	gXSgJX	gXJO\̂ULSNZ	XJ[\ULNo	US	UVJ	Z\RJ	gJXRSXT\NOJ	SR	UVJ	WSXYPh	ijkj�	zfOJgU	RSX	gJXTLUZ	\NM	RJJZ	UV\U	\XJ	UVJ	XJZgSNZLeL[LU]	SR	UVJ	cSNUX\OUSX	̂NMJX	UVJ	cSNUX\OU	pSÔTJNUZb	LNO[̂MLNo	UVSZJ	XJq̂LXJM	US	eJ	ZJÔXJM	e]	UVJ	cSNUX\OUSX	̂NMJX	_JOULSN	�P�Pab	UVJ	mnNJX	ZV\[[	ZJÔXJ	\NM	g\]	RSX	SUVJX	NJOJZZ\X]	UVJ	NJOJZZ\X]	JNKLXSNTJNU\[	\ggXSK\[Zb	J\ZJTJNUZb	\ZZJZZTJNUZb	\NM	XJ[\UJM	OV\XoJZ	XJq̂LXJM	RSX	UVJ	OSNZUX̂OULSNb	̂ZJb	SX	SOÔg\NO]	SR	gJXT\NJNU	ZUX̂OÛXJZ	SX	RSX	gJXT\NJNU	OV\NoJZ	LN	JfLZULNo	R\OL[LULJZPh	ijl	�������	�����	��	����	���	����QR	UVJ	cSNUX\OUSX	R\L[Z	US	gJXRSXT	WSXY	LN	\	oSSM	\NM	nSXYT\N[LYJ	T\NNJXb	SX	US	OSXXJOU	WSXY	nVLOV	LZ	NSU	LN	\OOSXM\NOJ	nLUV	UVJ	XJq̂LXJTJNUZ	SR	UVJ	cSNUX\OU	pSÔTJNUZb	SX	T\UJXL\[[]	SX	XJgJ\UJM[]	R\L[Z	US	O\XX]	ŜU	UVJ	WSXY	LN	\OOSXM\NOJ	nLUV	UVJ	cSNUX\OU	pSÔTJNUZb	UVJ	mnNJX	T\]	LZẐJ	\	nXLUUJN	SXMJX	SXMJXb	ZLoNJM	gJXZSN\[[]	SX	e]	\N	\oJNU	ZgJOLRLO\[[]	ZS	JTgSnJXJM	e]	UVJ	mnNJXb	US	UVJ	cSNUX\OUSX	US	ZUSg	UVJ	WSXYb	SX	\N]	gSXULSN	UVJXJSRb	̂NUL[	UVJ	O\̂ZJ	RSX	ẐOV	SXMJX	LZ	J[LTLN\UJM�	VSnJKJXb	UVJ	XLoVU	SR	UVJ	mnNJX	US	ZUSg	UVJ	WSXY	ZV\[[	NSU	oLKJ	XLZJ	US	\	M̂U]	SN	UVJ	g\XU	SR	UVJ	mnNJX	US	JfJXOLZJ	UVLZ	XLoVU	RSX	UVJ	eJNJRLU	SR	UVJ	cSNUX\OUSX	SX	\N]	SUVJX	gJXZSN	SX	JNULU]Ph	ij�	�������	�����	��	�����	���	���	����QR	UVJ	cSNUX\OUSX	MJR\̂[UZ	SX	R\L[Z	SX	NJo[JOUZ	US	O\XX]	ŜU	UVJ	WSXY	LN	\OOSXM\NOJ	nLUV	UVJ	cSNUX\OU	pSÔTJNUZb	\NM	R\L[Z	nLUVLN	\	UJN�M\]	gJXLSM	\RUJX	XJOJLgU	SR	NSULOJ	RXST	UVJ	mnNJX	US	OSTTJNOJ	\NM	OSNULN̂J	OSXXJOULSN	SR	ẐOV	MJR\̂[U	SX	NJo[JOU	nLUV	ML[LoJNOJ	\NM	gXSTgUNJZZb	UVJ	mnNJX	T\]b	SX	R\L[Z	US	gJXRSXT	\	gXSKLZLSN	SR	UVJ	cSNUX\OUb	UVJ	mnNJX	T\]b	\RUJX	RLKJ	M\]Zt	nXLUUJN	NSULOJ	US	UVJ	cSNUX\OUSX	\NM	nLUVŜU	gXJx̂MLOJ	US	\N]	SUVJX	XJTJMLJZ	UVJ	mnNJX	T\]	V\KJb	OSXXJOU	ẐOV	MJR\̂[U	SX	NJo[JOUP	_̂OV	\OULSN	e]	UVJ	mnNJX	\NM	\TŜNUZ	OV\XoJM	US	UVJ	cSNUX\OUSX	\XJ	eSUV	ẐexJOU	US	gXLSX	\ggXSK\[	SR	UVJ	sXOVLUJOU	\NM	UVJ	dVJ	mnNJX	SX	sXOVLUJOU	T\]b	ĝXẐ\NU	US	_JOULSN	a P¡P¢b	nLUVVS[M	SX	N̂[[LR]	\	cJXULRLO\UJ	RSX	w\]TJNU	LN	nVS[J	SX	LN	g\XUb	US	UVJ	JfUJNU	XJ\ZSN\e[]	NJOJZZ\X]	US	XJLTêXZJ	UVJ	mnNJX	RSX	UVJ	XJ\ZSN\e[J	OSZU	SR	OSXXJOULNo	ẐOV	MJRLOLJNOLJZb	LNO[̂MLNo	UVJ	mnNJXtZ	JfgJNZJZ	\NM	OSTgJNZ\ULSN	RSX	UVJ	sXOVLUJOUtZ	\MMLULSN\[	ZJXKLOJZ	T\MJ	NJOJZZ\X]	e]	ẐOV	MJR\̂[Ub	NJo[JOUb	SX	R\L[̂XJP	QR	UVJ	cSNUX\OUSX	MLZ\oXJJZ	nLUV	UVJ	\OULSNZ	SR	UVJ	mnNJX	SX	UVJ	sXOVLUJOUb	SX	UVJ	\TŜNUZ	O[\LTJM	\Z	OSZUZ	US	UVJ	mnNJXb	UVJ	cSNUX\OUSX	T\]	RL[J	\	c[\LT	ĝXẐ\NU	US	sXULO[J	£aP		¤�¥¦�§̈	©			��ª¥�¤�¥��h	©jk	��«���	�¬	������­�	®�­�̄����	��°	±��²°	���°������	³�	������­���h	©jkjk	zfJÔULSN	SR	UVJ	cSNUX\OU	e]	UVJ	cSNUX\OUSX	LZ	\	XJgXJZJNU\ULSN	UV\U	UVJ	cSNUX\OUSX	V\Z	KLZLUJM	UVJ	ZLUJb	eJOSTJ	oJNJX\[[]	R\TL[L\X	nLUV	[SO\[	OSNMLULSNZ	̂NMJX	nVLOV	UVJ	WSXY	LZ	US	eJ	gJXRSXTJM	\NM	OSXXJ[\UJM	gJXZSN\[	SeZJXK\ULSNZ	nLUV	XJq̂LXJTJNUZ	SR	UVJ	cSNUX\OU	pSÔTJNUZP	dVJ	cSNUX\OUSX	XJgXJZJNUZ	\NM	\OYNSn[JMoJZ	UV\U	UVJ	cSNUX\OU	_̂T	LZ	XJ\ZSN\e[J	OSTgJNZ\ULSN	RSX	\[[	UVJ	WSXYb	UV\U	LU	LZ	gJXRSXTLNo	nLUV	LUZ	SnN	RSXOJZ	\N]	gJXOJNU\oJ	SR	WSXY	ZgJOLRLJM	LN	UVJ	cSNUX\OU	pSÔTJNUZ	SX	uLMMLNo	pSÔTJNUZ	́NSU	LNO[̂MLNo	oJNJX\[	OSNMLULSNZµb	UV\U	UVJ	cSNUX\OU	dLTJ	LZ	\MJq̂\UJ	RSX	UVJ	gJXRSXT\NOJ	SR	UVJ	WSXYb	\NM	UV\U	LU	V\Z	O\XJR̂[[]	Jf\TLNJM	UVJ	cSNUX\OU	pSÔTJNUZ	\NM	UVJ	wXSxJOU	ZLUJb	LNO[̂MLNo	\N]	JfLZULNo	ZUX̂OÛXJZb	\NM	UV\U	LU	V\Z	Z\ULZRLJM	LUZJ[R	\Z	US	UVJ	N\ÛXJb	[SO\ULSNb	OV\X\OUJXb	q̂\[LU]	\NM	q̂\NULU]	SR	UVJ	WSXYb	UVJ	[\eSXb	T\UJXL\[Zb	Jq̂LgTJNUb	oSSMZb	Ẑgg[LJZb	nSXYb	ZJXKLOJZ	\NM	SUVJX	LUJTZ	US	eJ	R̂XNLZVJM	\NM	\[[	SUVJX	XJq̂LXJTJNUZ	SR	UVJ	cSNUX\OU	pSÔTJNUZb	\Z	nJ[[	\Z	UVJ	OSNMLULSNZ	\NM	SUVJX	T\UUJXZ	UV\U	T\]	eJ	JNOŜNUJXJM	\U	UVJ	wXSxJOU	ZLUJ	SX	\RRJOU	gJXRSXT\NOJ	SR	UVJ	WSXY	SX	UVJ	OSZU	SX	MLRRLÔ[U]	UVJXJSRb	LNO[̂MLNo	êU	NSU	[LTLUJM	US	UVSZJ	OSNMLULSNZ	\NM	T\UUJXZ	\RRJOULNo¶	UX\NZgSXU\ULSNb	\OOJZZb	MLZgSZ\[b	V\NM[LNo	\NM	ZUSX\oJ	SR	T\UJXL\[Zb	Jq̂LgTJNU	\NM	SUVJX	LUJTZ�	\K\L[\eL[LU]	\NM	q̂\[LU]	SR	[\eSXb	n\UJXb	J[JOUXLO	gSnJX	\NM	̂UL[LULJZ�	NSXT\[	O[LT\ULO	OSNMLULSNZ	\NM	ZJ\ZSNZ�	gV]ZLO\[	OSNMLULSNZ	\U	UVJ	wXSxJOU	ZLUJ	\NM	UVJ	ẐXXŜNMLNo	[SO\[LU]�	\NM	Jq̂LgTJNU	\NM	R\OL[LULJZ	NJJMJM	gXJ[LTLN\X]	US	\NM	\U	\[[	ULTJZ	M̂XLNo	UVJ	gJXRSXT\NOJ	SR	UVJ	WSXYP
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K	LMNMO	PQRSTUQ	VWQ	XYZV[SRV	\YRT]QZVU	S[Q	RY]̂ _Q]QZVS[̀a	VWQ	XYZV[SRVY[	UWS__a	bQcY[Q	UVS[VdZe	QSRW	̂Y[VdYZ	Yc	VWQ	fY[ga	RS[QcT__̀	UVTh̀	SZh	RY]̂ S[Q	VWQ	iS[dYTU	\[SjdZeUa	k̂QRdcdRSVdYZUa	SZh	YVWQ[	XYZV[SRV	\YRT]QZVU	[Q_SVdiQ	VY	VWSV	̂Y[VdYZ	Yc	VWQ	fY[ga	SU	jQ__	SU	VWQ	dZcY[]SVdYZ	cT[ZdUWQh	b̀	VWQ	ljZQ[	̂T[UTSZV	VY	kQRVdYZ	mnonpa	UWS__	VSgQ	cdQ_h	]QSUT[Q]QZVU	Yc	SZh	iQ[dc̀	SZ̀	QqdUVdZe	RYZhdVdYZU	[Q_SVQh	VY	VWSV	̂Y[VdYZ	Yc	VWQ	fY[g	bQcY[Q	RY]]QZRdZe	SRVdidVdQU	SccQRVQh	VWQ[Qb̀	SZh	UWS__	YbUQ[iQ	SZ̀	RYZhdVdYZU	SV	VWQ	UdVQ	SccQRVdZe	dVn	rWQUQ	Yb_deSVdYZU	S[Q	cY[	VWQ	̂T[̂YUQ	Yc	cSRd_dVSVdZe	RYY[hdZSVdYZ	SZh	RYZUV[TRVdYZ	b̀	VWQ	XYZV[SRVY[	SZh	S[Q	ZYV	cY[	VWQ	̂T[̂YUQ	Yc	hdURYiQ[dZe	Q[[Y[Ua	Y]dUUdYZUa	Y[	dZRYZUdUVQZRdQU	dZ	VWQ	XYZV[SRV	\YRT]QZVUs	WYjQiQ[a	VWQ	XYZV[SRVY[	UWS__	̂[Y]̂ V_̀	[Q̂Y[V	VY	VWQ	ljZQ[	SZh	t[RWdVQRV	SZ̀	Q[[Y[Ua	dZRYZUdUVQZRdQUa	Y[	Y]dUUdYZU	hdURYiQ[Qh	b̀	Y[	]ShQ	gZYjZ	VY	VWQ	XYZV[SRVY[	SU	S	[QuTQUV	cY[	dZcY[]SVdYZ	dZ	UTRW	cY[]	SU	VWQ	ljZQ[	Y[	t[RWdVQRV	]S̀	[QuTd[Qn	vV	dU	[QRYeZdwQh	VWSV	VWQ	XYZV[SRVY[xU	[QidQj	dU	]ShQ	dZ	VWQ	XYZV[SRVY[xU	RŜSRdV̀	SU	S	RYZV[SRVY[	SZh	ZYV	SU	S	_dRQZUQh	hQUdeZ	̂[YcQUUdYZS_	TZ_QUU	YVWQ[jdUQ	ÛQRdcdRS__̀	[̂YidhQh	dZ	VWQ	XYZV[SRV	\YRT]QZVUn	vc	VWQ	XYZV[SRVY[	bQ_dQiQU	VWSV	ShhdVdYZS_	RYUV	Y[	Vd]Q	dU	dZiY_iQh	bQRSTUQ	Yc	SZ̀	hQUdeZ	Q[[Y[U	Y[	Y]dUUdYZU	Y[	dZRYZUdUVQZRdQU	ZYVQh	b̀	VWQ	XYZV[SRVY[	hT[dZe	VWdU	[QidQja	Y[	R_S[dcdRSVdYZU	Y[	dZUV[TRVdYZU	dUUTQh	b̀	VWQ	ljZQ[	Y[	VWQ	t[RWdVQRV	dZ	[QÛYZUQ	VY	VWQ	XYZV[SRVY[xU	ZYVdRQU	Y[	[QuTQUVU	cY[	dZcY[]SVdYZa	VWQ	XYZV[SRVY[	UWS__	]SgQ	X_Sd]U	SU	̂[YidhQh	WQ[QdZnK	LMNMy	rWQ	XYZV[SRVY[	UWS__	RY]̂ _̀	jdVW	bTV	dU	ZYV	[QuTd[Qh	VY	SURQ[VSdZ	VWSV	VWQ	XYZV[SRV	\YRT]QZVU	S[Q	dZ	SRRY[hSZRQ	jdVW	Ŝ _̂dRSb_Q	_SjUa	UVSVTVQUa	Y[hdZSZRQUa	RYhQUa	[T_QU	SZh	[QeT_SVdYZUa	Y[	_SjcT_	Y[hQ[U	Yc	̂Tb_dR	STVWY[dVdQUa	bTV	VWQ	XYZV[SRVY[	UWS__	̂[Y]̂ V_̀	[Q̂Y[V	dZ	j[dVdZe	VY	VWQ	ljZQ[	SZh	t[RWdVQRV	SZ̀	ZYZRYZcY[]dV̀	hdURYiQ[Qh	b̀	Y[	]ShQ	gZYjZ	VY	VWQ	XYZV[SRVY[	SU	S	[QuTQUV	cY[	dZcY[]SVdYZ	dZ	UTRW	cY[]	SU	VWQ	t[RWdVQRV	]S̀	[QuTd[QnK	LMO	z{|}~������	���	�����~{�����	�~��}�{~}�K	LMOMN	rWQ	XYZV[SRVY[xU	hQUdeZSVQh	[Q̂[QUQZVSVdiQ	UWS__	WSiQ	Qq̂[QUU	STVWY[dV̀	VY	bdZh	VWQ	XYZV[SRVY[	jdVW	[QÛQRV	VY	S__	]SVVQ[U	TZhQ[	VWdU	XYZV[SRVn	rWQ	XYZV[SRVY[	jd__	̂[YidhQ	S	̂[Y�QRV	UT̂Q[dZVQZhQZV	jWY	jd__	bQ	YZ	UdVQ	RYZVdZTYTU_̀	jWd_Q	jY[g	dU	bQdZe	̂Q[cY[]Qh	hT[dZe	VWQ	hT[SVdYZ	Yc	VWQ	�[Y�QRVn	rWQ	ljZQ[	UWS__	WSiQ	VWQ	[deWV	VY	Ŝ [̂YiQ	VWQ	UT̂Q[dZVQZhQZV	SZh	̂[Y�QRV	]SZSeQ[	SU	jQ__	SU	SZ̀	cdQ_h	QZedZQQ[Un	rWQ	XYZV[SRVY[	UWS__	UT̂Q[idUQ	SZh	hd[QRV	VWQ	fY[ga	TUdZe	VWQ	XYZV[SRVY[xU	bQUV	Ugd__	SZh	SVVQZVdYZn	rWQ	XYZV[SRVY[	UWS__	bQ	UY_Q_̀	[QÛYZUdb_Q	cY[	SZh	WSiQ	RYZV[Y_	YiQ[	RYZUV[TRVdYZ	]QSZUa	]QVWYhUa	VQRWZduTQUa	UQuTQZRQUa	SZh	̂[YRQhT[QUa	SZh	cY[	RYY[hdZSVdZe	S__	̂Y[VdYZU	Yc	VWQ	fY[g	TZhQ[	VWQ	XYZV[SRVa	TZ_QUU	VWQ	XYZV[SRV	\YRT]QZVU	ediQ	YVWQ[	ÛQRdcdR	dZUV[TRVdYZU	RYZRQ[ZdZe	VWQUQ	]SVVQ[Un	rWQ	XYZV[SRVY[	UWS__	bQ	SZ	dZhQ̂QZhQZV	RYZV[SRVY[	dZ	VWQ	̂Q[cY[]SZRQ	Yc	VWQ	fY[g	SZh	UWS__	WSiQ	RY]̂ _QVQ	RYZV[Y_	YiQ[	SZh	[QÛYZUdbd_dV̀	cY[	S__	̂Q[UYZZQ_	̂Q[cY[]dZe	VWQ	fY[gn	rWQ	XYZV[SRVY[	dU	ZYV	STVWY[dwQh	VY	QZVQ[	dZVY	SZ̀	Se[QQ]QZVU	YZ	bQWS_c	Yc	VWQ	ljZQ[	Y[	VY	SRV	SU	Y[	bQ	SZ	SeQZV	Y[	Q]̂ _ỲQQ	Yc	VWQ	ljZQ[n	vc	VWQ	XYZV[SRV	\YRT]QZVU	ediQ	ÛQRdcdR	dZUV[TRVdYZU	RYZRQ[ZdZe	RYZUV[TRVdYZ	]QSZUa	]QVWYhUa	VQRWZduTQUa	UQuTQZRQU	Y[	̂[YRQhT[QUa	VWQ	XYZV[SRVY[	UWS__	bQ	cT__̀	SZh	UY_Q_̀	[QÛYZUdb_Q	cY[	VWQ	�YbUdVQ	UScQV̀	VWQ[QYc	TZ_QUU	VWQ	XYZV[SRVY[	ediQU	Vd]Q_̀	j[dVVQZ	ZYVdRQ	VY	VWQ	ljZQ[	SZh	t[RWdVQRV	VWSV	UTRW	]QSZUa	]QVWYhUa	VQRWZduTQUa	UQuTQZRQU	Y[	̂[YRQhT[QU	]S̀	ZYV	bQ	UScQnK	LMOMO	rWQ	XYZV[SRVY[	UWS__	bQ	[QÛYZUdb_Q	VY	VWQ	ljZQ[	cY[	SRVU	SZh	Y]dUUdYZU	Yc	VWQ	XYZV[SRVY[xU	Q]̂ _ỲQQUa	kTbRYZV[SRVY[U	Yc	SZ̀	VdQ[	SZh	VWQd[	SeQZVU	SZh	Q]̂ _ỲQQUa	SZh	YVWQ[	̂Q[UYZU	Y[	QZVdVdQU	̂Q[cY[]dZe	̂Y[VdYZU	Yc	VWQ	fY[g	cY[	Y[	YZ	bQWS_c	Yc	VWQ	XYZV[SRVY[	Y[	SZ̀	Yc	dVU	kTbRYZV[SRVY[Un	K	LMOMy	rWQ	XYZV[SRVY[	UWS__	VSgQ	RS[Q	VWSV	VWQ	ZQj	fY[g	RYiQ[Qh	b̀	VWdU	te[QQ]QZV	̂[ŶQ[_̀	dZVQ[cSRQU	SZh	dU	RY]̂ SVdb_Q	jdVW	VWQ	QqdUVdZe	UV[TRVT[Qn		rWQ	XYZV[SRVY[	UWYT_h	̂Q[cY[]	Y[	hd[QRV	̂Q[cY[]SZRQ	Yc	jWSVQiQ[	[QSUYZSb_Q	YZ�UdVQ	dZiQUVdeSVdYZ	]S̀	bQ	ZQRQUUS[̀	VY	hQVQ[]dZQ	VWQ	RYZhdVdYZ	Yc	VWQ	QqdUVdZe	UV[TRVT[Q	UY	VWSV	VWQ	fY[g	jWdRW	jd__	[QUT_V	c[Y]	VWdU	te[QQ]QZV	dU	RY]̂ SVdb_Q	SZh	dZVQ[cSRQU	jdVW	VWQ	SU�bTd_V	RYZhdVdYZU	Yc	VWQ	QqdUVdZe	UV[TRVT[Qn		K	LMOM�	rWQ	XYZV[SRVY[	UWS__	̂Q[cY[]	UTRW	hQVSd_Qh	QqS]dZSVdYZa	dZÛQRVdYZ	SZh	uTS_dV̀	UT[iQd__SZRQ	Yc	VWQ	fY[g	SU	jd__	QZUT[Q	VWSV	VWQ	fY[g	dU	̂[Ye[QUUdZe	SZh	dU	bQdZe	RY]̂ _QVQh	dZ	UV[dRV	SRRY[hSZRQ	jdVW	VWQ	XYZV[SRV	\YRT]QZVUn		rWQ	XYZV[SRVY[	UWS__	̂_SZ	SZh	_S̀	YTV	S__	fY[g	dZ	ShiSZRQ	Yc	ŶQ[SVdYZU	UY	SU	VY	RYY[hdZSVQ	S__	fY[g	jdVWYTV	hQ_S̀	Y[	[QidUdYZn		rWQ	XYZV[SRVY[	UWS__	bQ	[QÛYZUdb_Q	cY[	RYY[hdZSVdYZ	Yc	S__	VWQ	\[SjdZeU	[Q_SVQh	VY	ÛQRdcdR	_YRSVdYZUn		rWQ	XYZV[SRVY[	UWS__	bQ	[QÛYZUdb_Q	cY[	dZÛQRVdYZ	Yc	̂Y[VdYZU	Yc	fY[g	S_[QSh̀	̂Q[cY[]Qh	VY	hQVQ[]dZQ	VWSV	UTRW	̂Y[VdYZU	S[Q	dZ	̂[ŶQ[	RYZhdVdYZ	VY	[QRQdiQ	UTbUQuTQZV	fY[gn		�ZhQ[	ZY	RYZhdVdYZU	UWS__	S	UQRVdYZ	Yc	fY[g	̂[YRQQh	̂[dY[	VY	[̂Q̂S[SVY[̀	fY[g	WSidZe	bQQZ	RY]̂ _QVQh	SZh	]ShQ	USVdUcSRVY[̀	VY	[QRQdiQ	VWQ	[Q_SVQh	fY[gn		rWQ	XYZV[SRVY[	UWS__	QZUT[Q	VWSV	VWQ	[QÛYZUdb_Q	kTbRYZV[SRVY[	WSU	RS[QcT__̀	QqS]dZQh	S__	̂[Q̂S[SVY[̀	fY[g	VWSV	WSU	bQQZ	QqQRTVQh	VY	[QRQdiQ	dVU	fY[g	SZh	WSU	ZYVdcdQh	VWQ	XYZV[SRVY[	�jWY	UWS__	ZYVdc̀	VWQ	ljZQ[	SZh	t[RWdVQRV	dZ	j[dVdZe�	Yc	SZ̀	hQcQRVU	Y[	d]̂ Q[cQRVdYZU	dZ	̂[Q̂S[SVY[̀	fY[g	VWSV	jd__a	dZ	SZ̀	jS̀a	SccQRV	USVdUcSRVY[̀	RY]̂ _QVdYZ	Yc	VWQ	fY[gn		rWQ	_SRg	Yc	UTRW	ZYVdcdRSVdYZ	UWS__	RYZUVdVTVQ	SZ	SRRQ̂VSZRQ	Yc	̂[Q̂S[SVY[̀	fY[ga	SZh	S	jSdiQ[	Yc	SZ̀	_SVQ[	X_Sd]	Y[	hQcQRV	VWQ[QdZn
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K	LMNMO	PQR	SQTUVWSXYWSZQV	Z[	\S]]UQ	Ẑ	V_̀V_̂[YaU	aZQ]SWSZQV	\YTU	̀UUQ	bY]U	[Ẑ	]UVSXQ	c_̂cZVUVd		e\U	̂UV_fWV	Z[	W\UVU	SQTUVWSXYWSZQV	bYR	̀U	SQaf_]U]	SQ	W\U	ĝZhUaW	iYQ_Yf	Ẑ	ZW\ÛjSVU	YTYSfỲfU	[Ẑ	W\U	aZQTUQSUQaU	Z[	̀S]]ÛV	̀_W	ŶU	QZW	Y	cŶW	Z[	W\U	kZQŴYaW	lZa_bUQWVd		m\SfU	W\U	kZQŴYaWẐ	bYR	aZQVS]Û	V_a\	SQTUVWSXYWSZQ	̂UV_fWVn	W\ÛU	SV	QZ	X_ŶYQWUUn	UoĉUVV	Ẑ	SbcfSU]n	W\YW	W\U	aZQ]SWSZQV	SQ]SaYWU]	ŶU	̂UĉUVUQWYWSTU	Z[	W\ZVU	UoSVWSQX	W\̂Z_X\Z_W	W\U	VSWUV	Ẑ	W\YW	_Q[ẐUVUUQ	]UTUfZcbUQWV	bYR	QZW	Zaa_̂d		e\U	kZQŴYaWẐ	SV	VZfUfR	̂UVcZQVS̀fU	[Ẑ	̂UYVZQỲfR	SQWÛĉUWSQX	W\U	SQ[ẐbYWSZQ	YQ]	UoŴYcZfYWSQX	̀URZQ]	W\U	WUVWSQX	fZaYWSZQn	SQaf_]SQX	UYa\	SQ]STS]_Yf	̀ẐSQXn	WUVW	cSW	Ẑ	ZW\Û	fZaYWSZQdK	LMNMp	e\U	kZQŴYaWẐ	V\Yff	]Z	QZ	mẐq	jSW\Z_W	YccfSaỲfU	l̂YjSQXVn	rcUaS[SaYWSZQVn	Ẑ	ĵSWWUQ	bZ]S[SaYWSZQV	Ẑn	j\ÛU	̂Us_ŜU]n	r\Zc	l̂YjSQXVn	ĝZ]_aW	lYWYn	Ẑ	rYbcfUVn	_QfUVV	SQVŴ_aWU]	WZ	]Z	VZ	SQ	ĵSWSQX	̀R	W\U	P̂a\SWUaW	YQ]	W\U	tjQÛdK	LMu	vwxyz	w{|	}w~�z�w��K	LMuM�	�QfUVV	ZW\ÛjSVU	ĉZTS]U]	SQ	W\U	kZQŴYaW	lZa_bUQWVn	W\U	kZQŴYaWẐ	V\Yff	ĉZTS]U	YQ]	cYR	[Ẑ	fỲẐn	bYWÛSYfVn	Us_ScbUQWn	WZZfVn	aZQVŴ_aWSZQ	Us_ScbUQW	YQ]	bYa\SQÛRn	jYWÛn	\UYWn	_WSfSWSUVn	ŴYQVcẐWYWSZQn	YQ]	ZW\Û	[YaSfSWSUV	YQ]	VÛTSaUV	QUaUVVŶR	[Ẑ	ĉZcÛ	UoUa_WSZQ	YQ]	aZbcfUWSZQ	Z[	W\U	mẐq	j\UW\Û	WUbcẐŶR	Ẑ	cÛbYQUQW	YQ]	j\UW\Û	Ẑ	QZW	SQaẐcẐYWU]	Ẑ	WZ	̀U	SQaẐcẐYWU]	SQ	W\U	mẐqdK	LMuMN	e\U	kZQŴYaWẐ	V\Yff	UQ[ẐaU	VŴSaW	]SVaScfSQU	YQ]	XZZ]	Ẑ]Û	YbZQX	W\U	kZQŴYaWẐ�V	UbcfZRUUV	YQ]	ZW\Û	cÛVZQV	aŶ̂RSQX	Z_W	W\U	mẐqd	e\U	kZQŴYaWẐ	V\Yff	QZW	cÛbSW	UbcfZRbUQW	Z[	_Q[SW	cÛVZQV	Ẑ	cÛVZQV	QZW	VqSffU]	SQ	WYVqV	YVVSXQU]	WZ	W\Ubd	K	LMuMu	P[WÛ	W\U	kZQŴYaW	\YV	̀UUQ	UoUa_WU]n	W\U	tjQÛ	YQ]	P̂a\SWUaW	bYR	aZQVS]Û	Y	ĵSWWUQ	̂Us_UVW	[Ẑ	W\U	V_̀VWSW_WSZQ	Z[	bYWÛSYf	Ẑ	ĉZ]_aWV	SQ	cfYaU	Z[	W\ZVU	VcUaS[SU]	SQ	W\U	kZQŴYaW	lZa_bUQWV	ZQfR	_Q]Û	UoaUcWSZQYf	aŜa_bVWYQaUV	]UVâS̀U]	SQn	YQ]	[ZffZjSQX	W\U	ĉZaU]_̂UV	Z[n	W\U	kZQŴYaW	lZa_bUQWVd	e\U	ĵSWWUQ	̂Us_UVW	b_VW	SQaf_]U	W\U	VcUaS[SaYWSZQV	[Ẑ	W\U	bYWÛSYf	Ẑ	ĉZ]_aW	YQ]	YQR	ĉZcZVU]	a\YQXU	SQ	W\U	kZQŴYaW	r_b	Ẑ	kZQŴYaW	eSbUd	e\U	kZQŴYaWẐ	bYR	bYqU	Y	V_̀VWSW_WSZQ	ZQfR	jSW\	W\U	aZQVUQW	Z[	W\U	tjQÛn	Y[WÛ	UTYf_YWSZQ	̀R	W\U	P̂a\SWUaW	YQ]	SQ	YaaẐ]YQaU	jSW\	Y	iZ]S[SaYWSZQd	�R	̂Us_UVWSQX	Y	V_̀VWSW_WSZQn	W\U	kZQŴYaWẐ	̂UĉUVUQWV	W\YW	SW	\YV	cÛVZQYffR	SQTUVWSXYWU]	W\U	ĉZcZVU]	bYWÛSYf	Ẑ	ĉZ]_aW	YQ]	]UWÛbSQU]	W\YW	SW	SV	Us_Yf	Ẑ	̀UWWÛ	SQ	Yff	̂UVcUaWV	WZ	W\YW	VcUaS[SU]	�Ẑ	S[	QZW	Us_Yf	Ẑ	̀UWWÛ	SQ	Yff	̂UVcUaWVn	W\U	kZQŴYaWẐ	V\Yff	S]UQWS[R	V_a\	]U[SaSUQaSUV�n	W\YW	W\U	VYbU	Ẑ	̀UWWÛ	jŶ̂YQWR	jSff	̀U	ĉZTS]U]	[Ẑ	W\U	V_̀VWSW_WSZQn	W\YW	aZbcfUWU	aZVW	]YWYn	SQaf_]SQX	Yff	]ŜUaW	YQ]	SQ]ŜUaW	aZVWV	Z[	YQR	qSQ]n	\YV	ÙUQ	ĉUVUQWU]n	W\YW	SW	jYSTUV	YQR	ZW\Û	qQZjQ	Ẑ	_QqQZjQ	kfYSb	[Ẑ	YQ	SQâUYVU	SQ	kZQŴYaW	r_b	Ẑ	kZQŴYaW	eSbU	ÛV_fWSQX	[̂Zb	W\U	V_̀VWSW_WSZQn	W\YW	SW	\YV	aZẐ]SQYWU]	jSW\	Y[[UaWU]	r_̀aZQŴYaWẐV	YQ]	W\U	ĉZcZVU]	V_̀VWSW_WSZQ	jSff	QZW	SbcYaW	ZW\Û	cŶWV	Z[	W\U	mẐqn	YQ]	W\YW	SW	jSff	aZẐ]SQYWU	W\U	SQVWYffYWSZQ	Z[	W\U	V_̀VWSW_WU	S[	YaaUcWU]	YQ]	bYqU	Yff	YVVZaSYWU]	a\YQXUV	SQ	W\U	mẐqdK	LMuM�	e\U	kZQŴYaWẐ	V\Yff	]UfSTÛn	\YQ]fUn	VWẐU	YQ]	SQVWYff	bYWÛSYfV	SQ	YaaẐ]YQaU	jSW\	bYQ_[YaW_̂ÛV�	SQVŴ_aWSZQVdK	LMuMO	e\U	kZQŴYaWẐ	V\Yff	̀U	̂UVcZQVS̀fU	WZ	W\U	tjQÛ	[Ẑ	W\U	YaWV	YQ]	ZbSVVSZQV	Z[	W\U	kZQŴYaWẐ�V	UbcfZRUUVn	r_̀aZQŴYaWẐV	YQ]	W\UŜ	YXUQWV	YQ]	UbcfZRUUVn	YQ]	ZW\Û	cÛVZQV	cÛ[ẐbSQX	cẐWSZQV	Z[	W\U	mẐq	_Q]Û	Y	aZQŴYaW	jSW\	W\U	kZQŴYaWẐd	e\U	kZQŴYaWẐ	V\Yff	QZW	cÛbSW	UbcfZRbUQW	Z[	_Q[SW	cÛVZQV	Ẑ	cÛVZQV	QZW	VqSffU]	SQ	WYVqV	YVVSXQU]	WZ	W\Ubd	PW	QZ	a\YQXU	WZ	W\U	kZQŴYaW	r_b	Ẑ	kZQŴYaW	eSbUn	W\U	tjQÛ	bYR	ĉZTS]U	ĵSWWUQ	QZWSaU	̂Us_ŜSQX	W\U	kZQŴYaWẐ	WZ	̂UbZTU	[̂Zb	W\U	mẐq	YQR	UbcfZRUU	Ẑ	ZW\Û	cÛVZQ	aŶ̂RSQX	Z_W	W\U	mẐq	W\YW	W\U	tjQÛ	aZQVS]ÛV	Z̀hUaWSZQỲfUd	g_̂V_YQW	WZ	mYV\SQXWZQ	fYjn	Y	cÛVZQ	V\Yff	̀U	_Q[SW	S[	\U	Ẑ	V\U	SV	Y	̂UXSVWÛU]	VUo	Z[[UQ]Û	Ẑ	\YV	cfU]	X_SfWR	WZ	Ẑ	\YV	̀UUQ	aZQTSaWU]	Z[	YQR	[UfZQR	âSbU	SQTZfTSQX	W\U	c\RVSaYf	SQh_̂R	Ẑ	]UYW\	Z[	Y	a\Sf]	��km	�Pd��	Ẑ	�km	�Pd��	̀_W	QZW	�km	��d��	�	bZWẐ	TU\SafU	TSZfYWSZQ�n	W\U	c\RVSaYf	QUXfUaW	Z[	Y	a\Sf]	��km	�Pd���n	VUo_Yf	Z[[UQVUV	YXYSQVW	Y	bSQẐ	��km	�Pd���n	VUo_Yf	UocfZSWYWSZQ	Z[	Y	a\Sf]	��km	�d��P�n	W\U	VYfU	Ẑ	c_̂a\YVU	Z[	Y	bSQẐ	a\Sf]	��km	�Pd��d����n	ĉZbZWSQX	ĉZVWSW_WSZQ	Z[	Y	a\Sf]	��km	�Pd���n	Ẑ	TSZfYWSZQ	Z[	VSbSfŶ	fYjV	Z[	YQZW\Û	h_̂SV]SaWSZQd	e\U	kZQŴYaWẐ	V\Yff	QZW	cÛbSW	YQR	aZQWYaW	̀UWjUUQ	a\Sf]̂UQ	YW	W\U	ĝZhUaW	VSWU	YQ]	YQR	V_a\	UbcfZRUUd	�YSf_̂U	WZ	aZbcfR	jSW\	W\UVU	̂Us_ŜUbUQWV	SV	X̂Z_Q]V	[Ẑ	SbbU]SYWU	WÛbSQYWSZQ	Z[	W\U	PX̂UUbUQW	[Ẑ	aY_VUdK	LMuMp	���z�{~�������MK	LMuMpM�	g_̂V_YQW	WZ	�km	��d��d���n	QZ	fUVV	W\YQ	[S[WUUQ	cÛaUQW	�����	Z[	W\U	�ỲẐ	�Z_̂V	V\Yff	̀U	cÛ[ẐbU]	̀R	YcĉUQWSaUVn	_QfUVV	Y	]S[[ÛUQW	YbZ_QW	SV	cÛbSWWU]	Ẑ	ZW\ÛjSVU	̂Us_ŜU]	̀R	fYjdK	LMuMpMN	PcĉUQWSaUV\Sc	\Z_̂V	V\Yff	̀U	cÛ[ẐbU]	̀R	cŶWSaScYQWV	SQ	ŴYSQSQX	ĉZX̂YbV	YcĉZTU]	̀R	W\U	mYV\SQXWZQ	rWYWU	PcĉUQWSaUV\Sc	kZ_QaSfd
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K	LMNMOMN	PQRSTU	VTWUXP	YZR[X	\]Z	\T\R̂	]TWUX	T_	̀TUaZUX	UZbZcdc[e	R[	]TWÛf	̀ReZ	̀]T	RUZ	gcUZb\̂f	ZYĥTfZg	T[	\]Z	Xc\Z	T_	\]Z	hWŜcb	̀TUaX	hUTiZb\j	PQRSTU	]TWUXP	c[b̂WgZX	]TWUX	hZU_TUYZg	Sf	̀TUaZUX	ZYĥTfZg	Sf	\]Z	kT[\URb\TU	R[g	R̂̂	lWSbT[\URb\TUX	̀TUac[e	T[	\]Z	mUTiZb\j	PQRSTU	]TWUXP	gTZX	[T\	c[b̂WgZ	]TWUX	̀TUaZg	Sf	_TUZYZ[n	XWhZUc[\Z[gZ[\Xn	T̀[ZUXn	R[g	̀TUaZUX	̀]T	RUZ	[T\	XWSiZb\	\T	hUZdRĉc[e	̀ReZ	UZoWcUZYZ[\X	T_	pkq	rsjtujK	LMNMOMv	wWUc[e	\]Z	\ZUY	T_	\]cX	kT[\URb\n	\]Z	x̀ [ZU	YRf	RgiWX\	\]Z	RhhUZ[\cbZX]ch	̂RSTU	]TWU	UZoWcUZYZ[\	WhT[	c\X	_c[gc[e	TU	gZ\ZUYc[R\cT[	\]R\	c[b̂WgZXyzt{|	gZYT[X\UR\cT[	T_	̂Rba	T_	RdRĉRSĉc\f	T_	RhhUZ[\cbZX	c[	\]Z	eZTeURh]cb	RUZR	T_	\]Z	mUTiZb\}zu{|	gcXhUThTU\cT[R\Ẑf	]ce]	UR\cT	T_	YR\ZUcR̂	bTX\X	\T	̂RSTU	]TWUX	\]R\	gTZX	[T\	YRaZ	_ZRXcŜZ	\]Z	UZoWcUZg	Yc[cYWY	̂ZdẐX	T_	RhhUZ[\cbZX]ch	hRU\cbchR\cT[}zr{wZYT[X\UR\cT[	Sf	hRU\cbchR\c[e	bT[\URb\TUX	T_	R	eTTg	_Rc\]	Z__TU\	\T	bTYĥf	̀c\]	\]Z	UZoWcUZYZ[\X	T_	pkq	rsj~�jr~~n	rsj~�jrt~	R[g	rsj~�jru~}z�{lYR̂̂	bT[\URb\TUX	TU	XWSbT[\URb\TUX	zZjejn	XYR̂̂	TU	ZYZUec[e	SWXc[ZXXZX{	̀TŴg	SZ	_TUbZg	\T	gcXĥRbZ	UZeŴRÛf	ZYĥTfZg	YZYSZUX	T_	\]ZcU	̀TUa_TUbZ}z�{�]Z	UZRXT[RŜZ	R[g	[ZbZXXRUf	UZoWcUZYZ[\X	T_	\]Z	kT[\URb\	UZ[gZU	RhhUZ[\cbZ	W\ĉc�R\cT[	c[_ZRXcŜZ	R\	\]Z	UZoWcUZg	̂ZdẐ	zZjejn	\]Z	[WYSZU	T_	Xaĉ̂Zg	̀TUaZUX	UZoWcUZg	R[g�TU	̂cYc\R\cT[X	T[	\]Z	\cYZ	RdRĉRŜZ	\T	hZU_TUY	\]Z	qTUa	hUZb̂WgZ	W\ĉc�R\cT[	T_	RhhUZ[\cbZX{}	TUz�{x\]ZU	bUc\ZUcR	\]Z	x̀ [ZU	gZZYX	RhhUThUcR\Zn	̀]cb]	RUZ	XWSiZb\	\T	UZdcZ̀	Sf	\]Z	T__cbZ	T_	\]Z	�TdZU[TUjK	LMNMOM�	�]Z	kT[\URb\TU	X]R̂̂	UZhTU\	RhhUZ[\cbZ	hRU\cbchR\cT[	\T	\]Z	x̀ [ZU	R\	̂ZRX\	YT[\]̂fn	TU	gcUZb\̂f	\T	Q��n	T[	_TUYX	hUTdcgZg	TU	RhhUTdZg	Sf	\]Z	x̀ [ZUj	�[	Rggc\cT[n	bThcZX	T_	YT[\]̂f	bZU\c_cZg	hRfUT̂̂	UZbTUgX	YRf	SZ	UZoWZX\Zg	\T	gTbWYZ[\	\]Z	eTR̂	c[b̂Wgc[e	bThcZX	̀c\]	R[f	ScU\]gR\ZX	R[g	XTbcR̂	XZbWUc\f	[WYSZUX	zR[g	R[f	T\]ZU	XZ[Xc\cdZ	hZUXT[R̂	c[_TUYR\cT[{	UZgRb\Zg	XT	RX	XWb]	bThcZX	YRf	SZ	WXZg	\T	UZXhT[g	\T	R[f	hWŜcb	UZbTUgX	UZoWZX\Xj	�]Z	UZhTU\X	̀ĉ̂	c[b̂WgZyzt{�]Z	[RYZ	T_	\]Z	mUTiZb\}zu{�]Z	gT̂̂RU	dR̂WZ	T_	\]Z	mUTiZb\}zr{�]Z	gR\Z	T_	\]Z	kT[\URb\TU�X	[T\cbZ	\T	hUTbZZg}z�{�]Z	[RYZ	T_	ZRb]	RhhUZ[\cbZ	R[g	RhhUZ[\cbZ	UZecX\UR\cT[	[WYSZU}z�{�]Z	[WYSZU	T_	RhhUZ[\cbZX	R[g	̂RSTU	]TWUX	̀TUaZg	Sf	\]ZYn	bR\ZeTUc�Zg	Sf	\URgZ	TU	bUR_\}z�{�]Z	[WYSZU	T_	iTWU[Zf	̂ZdẐ	̀TUaZUX	R[g	̂RSTU	]TWUX	̀TUaZg	Sf	\]ZYn	bR\ZeTUc�Zg	Sf	\URgZ	TU	bUR_\}	R[gz�{�]Z	[WYSZUn	\fhZn	R[g	UR\cT[R̂Z	_TU	\]Z	Z�bZh\cT[X	eUR[\ZgjK	LMNMOMO	�T	bTYĥf	̀c\]	\]Z	b]R[eZX	\T	pkq	rsj~�jru~	\]R\	RUZ	Z__Zb\cdZ	RX	T_	�R[WRUf	tn	u~u~n	\]Z	_T̂̂T̀c[e	hUTdcXcT[X	R̂XT	Rhĥfyzt{�]cX	lZb\cT[	sjrj�	XhZbc_cZX	\]R\	\]Z	rsj~�jru~	RhhUZ[\cbZX]ch	eTR̂X	X]TŴg	SZ	YZ\}zu{�]Z	x̀ [ZU	X]R̂̂	hUTdcgZ	R	YT[Z\RUf	c[bZ[\cdZ	T_	x[Z	�]TWXR[g	wT̂̂RUX	_TU	YZZ\c[e	\]ZXZ	eTR̂X}zr{�]Z	kT[\URb\TU	X]R̂̂	hRf	R	YT[Z\RUf	hZ[R̂\f	T_	x[Z	�]TWXR[g	wT̂̂RUX	_TU	[T\	YZZ\c[e	\]ZXZ	eTR̂X}z�{�]Z	x̀ [ZU	cX	[T\	c[	R	hTXc\cT[	̀c\]c[	Z�cX\c[e	UZXTWUbZX	\T	cgZ[\c_f	R[	Z�hZb\Zg	bTX\	dR̂WZ	\T	SZ	c[b̂WgZg	c[	\]Z	Scg	RXXTbcR\Zg	̀c\]	YZZ\c[e	\]ZXZ	eTR̂X}	R[gz�{kT[\URb\TU	R[g	c\X	lWSbT[\URb\TUX	RUZ	[T\	UZoWcUZg	\T	Z�bZZg	\]ZXZ	RhhUZ[\cbZX]ch	W\ĉc�R\cT[	UZoWcUZYZ[\XjK	LMv	���������]Z	kT[\URb\TU	̀RUUR[\X	\T	\]Z	x̀ [ZU	R[g	|Ub]c\Zb\	\]R\	YR\ZUcR̂X	R[g	ZoWchYZ[\	_WU[cX]Zg	W[gZU	\]Z	kT[\URb\	̀ĉ̂	SZ	T_	eTTg	oWR̂c\f	R[g	[Z̀	W[̂ZXX	\]Z	kT[\URb\	wTbWYZ[\X	UZoWcUZ	TU	hZUYc\	T\]ZÙcXZj	�]Z	kT[\URb\TU	_WU\]ZU	̀RUUR[\X	\]R\	\]Z	qTUa	̀ĉ̂	SZ	hZU_TUYZg	c[	R	Xaĉ̂_Ŵ	R[g	̀TUaYR[̂caZ	YR[[ZUn	\]R\	\]Z	kT[\URb\TU	̀ĉ̂	Z�ZUbcXZ	UZRXT[RŜZ	bRUZ	c[	hZU_TUYc[e	\]Z	qTUan	\]R\	\]Z	qTUa	̀ĉ̂	X\Ucb\̂f	SZ	bTYĥZ\Zg	c[	RbbTUgR[bZ	̀c\]	wUR̀c[eX	R[g	lhZbc_cbR\cT[Xn	R[g	\]R\	\]Z	qTUa	̀ĉ̂	bT[_TUY	\T	\]Z	UZoWcUZYZ[\X	T_	\]Z	kT[\URb\	wTbWYZ[\X	R[g	̀ĉ̂	SZ	_UZZ	_UTY	gZ_Zb\Xn	Z�bZh\	_TU	\]TXZ	c[]ZUZ[\	c[	\]Z	oWR̂c\f	T_	\]Z	qTUa	\]Z	kT[\URb\	wTbWYZ[\X	UZoWcUZ	TU	hZUYc\j	qTUan	YR\ZUcR̂Xn	TU	ZoWchYZ[\	[T\	bT[_TUYc[e	\T	\]ZXZ	UZoWcUZYZ[\X	UZoWcUZYZ[\Xn	c[b̂Wgc[e	XWSX\c\W\cT[X	[T\	hUThZÛf	RhhUTdZg	R[g	RW\]TUc�Zgn	YRf	SZ	bT[XcgZUZg	gZ_Zb\cdZj	�]Z	kT[\URb\TU�X	̀RUUR[\f	Z�b̂WgZX	UZYZgf	_TU	gRYReZ	TU	gZ_Zb\	bRWXZg	Sf	RSWXZn	R̂\ZUR\cT[X	\T	\]Z	qTUa	[T\	Z�ZbW\Zg	TU	XWhZUdcXZg	Sf	\]Z	kT[\URb\TUn	cYhUThZU	TU	c[XW__cbcZ[\	YRc[\Z[R[bZn	cYhUThZU	ThZUR\cT[	TU	[TUYR̂	̀ZRU	R[g	\ZRU	W[gZU	[TUYR̂	WXReZj	WXReZn	SW\	gTZX	[T\	Z�b̂WgZ	R[f	cYĥcZg	̀RUUR[\f	\]R\	YRf	SZ	RdRĉRŜZ	Sf	RhĥcbRŜZ	̂R̀j	|̂ 	̂T\]ZU	̀RUUR[\cZX	UZoWcUZg	Sf	\]Z	kT[\URb\	wTbWYZ[\X	X]R̂̂	SZ	cXXWZg	c[	\]Z	[RYZ	T_	\]Z	x̀ [ZUn	TU	X]R̂̂	SZ	\UR[X_ZURŜZ	\T	\]Z	x̀ [ZUn	R[g	X]R̂̂	bTYYZ[bZ	c[	RbbTUgR[bZ	c̀\]	lZb\cT[	t�j�jrj	�_	UZoWZX\Zg	Sf	\]Z	x̀ [ZU	TU	|Ub]c\Zb\n	\]Z	kT[\URb\TU	X]R̂̂	_WU[cX]	XR\cX_Rb\TUf	ZdcgZ[bZ	RX	\T	\]Z	ac[g	R[g	oWR̂c\f	T_	YR\ZUcR̂X	R[g	ZoWchYZ[\j		�]Z	kT[\URb\TU	cX	[T\	UẐcZdZg	T_	c\X	eZ[ZUR̂	̀RUUR[\f	TŜceR\cT[X	Sf	\]Z	XhZbc_cbR\cT[	T_	R	hRU\cbŴRU	hUTgWb\	TU	hUTbZgWUZ	c[	\]Z	kT[\URb\	wTbWYZ[\Xj		qRUUR[\cZX	c[	\]Z	kT[\URb\	wTbWYZ[\X	
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KLMNN	KOPQRQS	TRUMN	VWXYNSZRWU	MU[	TRUMN	\]]SYZMU]Ŝ		_LS	VWUZPM]ZWP	KLMNN	]WNNS]Z̀	MKKRaÙ	MU[	[SNRQSP	ZW	ZLS	bcUSP	MUd	KYS]ReR]	cPRZZSU	aOMPMUZSSK	MU[	cMPPMUZRSK	aRQSU	fd	WZLSPK̂		gPRWP	ZW	eOPURKLRUa	ZLS	bcUSP	cRZL	cPRZZSU	aOMPMUZSSK	MU[	cMPPMUZRSK̀	ZLS	VWUZPM]ZWP	KLMNN	YPWQR[S	]WYRSK	ZW	ZLS	bcUSP	MU[	\P]LRZS]Z	eWP	PSQRSc	MU[	MYYPWQMN̂h	ijk	lmnop_LS	VWUZPM]ZWP	KLMNN	YMd	KMNSK̀	]WUKOXSP̀	OKS̀	MU[	WZLSP	KRXRNMP	ZMqSK	ZLMZ	MPS	NSaMNNd	SUM]ZS[	cLSU	fR[K	MPS	PS]SRQS[	WP	USaWZRMZRWUK	]WU]NO[S[̀	cLSZLSP	WP	UWZ	dSZ	SeeS]ZRQS	WP	XSPSNd	K]LS[ONS[	ZW	aW	RUZW	SeeS]Ẑ	rMKLRUaZWU	sZMZS	KMNSK	ZMq	cRNN	fS	YMR[	fd	ZLS	bcUSP	ZW	ZLS	VWUZPM]ZWP̂	\	YPWYWPZRWUMZS	MXWOUZ	We	ZLS	KMNSK	ZMq̀	RU	M]]WP[MU]S	cRZL	ZLS	KMNSK	ZMq	PMZS	MZ	ZLS	YPWtS]Z	KRZS̀	cRNN	fS	M[[S[	ZW	SM]L	YMdXSUZ	QWO]LSP	RKKOS[	ZW	ZLS	VWUZPM]ZWP̂	\NN	WZLSP	ZMqSK	KLMNN	fS	YMR[	fd	ZLS	VWUZPM]ZWP̂h	iju	vowxyzp{	|oop{	}~zy�op{	m��	�~x��ym��o	�yz�	�m�ph	ijuj�	�UNSKK	WZLSPcRKS	YPWQR[S[	RU	ZLS	VWUZPM]Z	�W]OXSUZK̀	ZLS	VWUZPM]ZWP	KLMNN	KS]OPS	MU[	YMd	eWP	ZLS	fORN[RUa	YSPXRZ	MK	cSNN	MK	WZLSP	YSPXRZK̀	eSSK̀	bcUSP	cRNN	YMd	WUNd	eWP	MUd	YSPXRZK	MU[	aWQSPUXSUZMN	eSSK	SqYNR]RZNd	NRKZS[	MK	ZLS	bcUSP�K	PSKYWUKRfRNRZd	RU	ZLS	VWUZPM]Z	�W]OXSUZK̀	MU[	ZLS	VWUZPM]ZWP	KLMNN	KS]OPS	MU[	YMd	eWP	MNN	MK	M	YMPZ	We	ZLS	VWUZPM]Z	sOX	MNN	WZLSP	aWQSPUXSUZMN	eSSK	MU[	YSPXRZK̀	RU]NO[RUa	cRZLWOZ	NRXRZMZRWU	MNN	KOf]WUZPM]ZWP	YSPXRZK	MU[	eSSK	RU]NO[RUa	YNMU	]LS]�	eSSK	eWP	[SeSPPS[	KOfXRZZMNK̀	MYYNR]MZRWU	eSSK	MU[	PSQRSc	eSSK	eWP	MUd	MU[	MNN	KLWY	[PMcRUaK	WP	fR[[SP	[SKRaUS[	KdKZSXK̀	MUd	RUKYS]ZRWU	eSSK	UWZ	]WQSPS[	fd	ZLS	RURZRMN	fORN[RUa	YSPXRZ	eSS̀	RU]NO[RUa	PSRUKYS]ZRWU	eSSK̀	XS]LMUR]MN	MU[	SNS]ZPR]MN	YSPXRZK̀	NR]SUKSK̀	MU[	RUKYS]ZRWUK	fd	aWQSPUXSUZ	MaSU]RSK	US]SKKMPd	eWP	YPWYSP	SqS]OZRWU	MU[	]WXYNSZRWU	We	ZLS	rWP�	ZLMZ	MPS	]OKZWXMPRNd	KS]OPS[	MeZSP	SqS]OZRWU	We	ZLS	VWUZPM]Z	MU[	NSaMNNd	PS�ORPS[	MZ	ZLS	ZRXS	fR[K	MPS	PS]SRQS[	WP	USaWZRMZRWUK	]WU]NO[S[̂	_LS	VWUZPM]ZWP	cRNN	fS	PSKYWUKRfNS	eWP̀	MU[	cRNN	UWZ	fS	PSRXfOPKS[	eWP̀	NR]SUKS	eSSK	WP	MUd	PSUScMNK	WP	YSUMNZRSK̂	_LS	VWUZPM]ZWP	KLMNN	]WWP[RUMZS	MU[	K]LS[ONS	MNN	rWP�	cRZL	YSPXRZZRUa	MaSU]RSK	MU[	OZRNRZd	]WXYMURSK	US]SKKMPd	eWP	]WXYNSZRWU	We	ZLS	rWP�̂h	ijuj�	_LS	VWUZPM]ZWP	KLMNN	]WXYNd	cRZL	MU[	aRQS	UWZR]SK	PS�ORPS[	fd	MYYNR]MfNS	NMcK̀	KZMZOZSK̀	WP[RUMU]SK̀	]W[SK̀	PONSK	MU[	PSaONMZRWUK̀	MU[	NMceON	WP[SPK	We	YOfNR]	MOZLWPRZRSK	MYYNR]MfNS	ZW	YSPeWPXMU]S	We	ZLS	rWP�̂	_LS	VWUZPM]ZWP	KLMNN	YPWXYZNd	UWZRed	ZLS	\P]LRZS]Z	MU[	bcUSP	Re	ZLS	�PMcRUaK	MU[	sYS]ReR]MZRWUK	MPS	WfKSPQS[	fd	ZLS	VWUZPM]ZWP	ZW	fS	MZ	QMPRMU]S	ZLSPScRZL̂	�e	ZLS	VWUZPM]ZWP	YSPeWPXK	rWP�	�UWcRUa	RZ	ZW	fS	]WUZPMPd	ZW	MYYNR]MfNS	NMcK̀	KZMZOZSK̀	WP[RUMU]SK̀	]W[SK̀	PONSK	MU[	PSaONMZRWUK̀	WP	NMceON	WP[SPK	We	YOfNR]	MOZLWPRZRSK̀	ZLS	VWUZPM]ZWP	KLMNN	MKKOXS	MYYPWYPRMZS	PSKYWUKRfRNRZd	eWP	KO]L	rWP�	MU[	KLMNN	fSMP	ZLS	]WKZK	MZZPRfOZMfNS	ZW	]WPPS]ZRWÛh	ij�	���~�m��op_LS	VWUZPM]ZWP	KLMNN	RU]NO[S	RU	ZLS	VWUZPM]Z	sOX	MNN	MNNWcMU]SK	KZMZS[	RU	ZLS	VWUZPM]Z	�W]OXSUZK̂	_LS	bcUSP	KLMNN	KSNS]Z	XMZSPRMNK	MU[	S�ORYXSUZ	OU[SP	MNNWcMU]SK	cRZL	PSMKWUMfNS	YPWXYZUSKK̂	\NNWcMU]S	MXWOUZK	KLMNN	RU]NO[S	ZLS	]WKZK	ZW	ZLS	VWUZPM]ZWP	We	XMZSPRMNK	MU[	S�ORYXSUZ	[SNRQSPS[	MZ	ZLS	KRZS	MU[	MNN	PS�ORPS[	ZMqSK̀	NSKK	MYYNR]MfNS	ZPM[S	[RK]WOUZK̂	VWUZPM]ZWP�K	]WKZK	eWP	OUNWM[RUa	MU[	LMU[NRUa	MZ	ZLS	KRZS̀	NMfWP̀	RUKZMNNMZRWÙ	WQSPLSM[̀	YPWeRZ̀	MU[	WZLSP	SqYSUKSK	]WUZSXYNMZS[	eWP	KZMZS[	MNNWcMU]S	MXWOUZK	KLMNN	fS	RU]NO[S[	RU	ZLS	VWUZPM]Z	sOX	fOZ	UWZ	RU	ZLS	MNNWcMU]Ŝ	rLSUSQSP	]WKZK	MPS	XWPS	ZLMU	WP	NSKK	ZLMU	MNNWcMU]SK̀	ZLS	VWUZPM]Z	sOX	KLMNN	fS	M[tOKZS[	M]]WP[RUaNd	fd	VLMUaS	bP[SP̂	_LS	MXWOUZ	We	ZLS	VLMUaS	bP[SP	KLMNN	PSeNS]Z	ZLS	[ReeSPSU]S	fSZcSSU	M]ZOMǸ	PSMKWUMfNS	]WKZK	MU[	ZLS	MNNWcMU]SK	OU[SP	sS]ZRWU	�̂�̂�̀	Sq]SYZ	cLSPS	ZLS	MNNWcMU]S	RK	fMKS[	OYWU	M	OURZ	YPR]S	KYS]ReRS[	RU	ZLS	\aPSSXSUZ	RU	cLR]L	]MKS	ZLS	OURZ	YPR]SK	KLMNN	fS	OKS[	RU	NRSO	We	M]ZOMN	]WKZK̂	\NNWcMU]SK	MPS	[SeRUS[	RU	ZLS	VWUZPM]Z	�W]OXSUZK	[OS	ZW	ZLS	OU]SPZMRUZd	RU	ZLS	K]WYS̀	YPR]S	MU[	�OMUZRZd	We	ZLS	\NNWcMU]S	RZSXK	MZ	ZLS	ZRXS	ZLS	VWUZPM]Z	cMK	SqS]OZS[̂	_LS	VWUZPM]ZWP	XOKZ	YPWQR[S	ZLS	bcUSP	cRZL	cPRZZSU	UWZR]S	We	RZK	RUZSUZ	ZW	Sq]SS[	MU	MNNWcMU]S	MXWOUZ̀	cRZL	SKZRXMZSK	MU[	tOKZReR]MZRWU	�YPWQR[RUa	ZLS	bcUSP	cRZL	ZLS	WYYWPZOURZd	ZW	MYYPWQS	WP	PStS]Z	ZLS	Sq]SKK	]WKZK�	fSeWPS	Sq]SS[RUa	MU	MNNWcMU]S	MXWOUẐh	ij�	�~�zwm�z~w�p	�~�pzw��zy~�	���o���oph	ij�j�	_LS	VWUZPM]ZWP	cRNN	fS	PSKYWUKRfNS	eWP	YNMUURUà	K]LS[ONRUà	XMUMaRUa	MU[	PSYWPZRUa	ZLS	YPWaPSKK	We	ZLS	rWP�	RU	M]]WP[MU]S	cRZL	MNN	We	ZLS	KYS]ReR]	XSZLW[K	MU[	KOfXRZZMNK	[SK]PRfS[	RU	ZLS	VWUZPM]Z	�W]OXSUZK̂	_LS	VWUZPM]ZWP̀	YPWXYZNd	MeZSP	fSRUa	McMP[S[	ZLS	VWUZPM]Z̀	KLMNN	KOfXRZ	eWP	ZLS	bcUSP�K	MU[	\P]LRZS]Z�K	RUeWPXMZRWU	M	VWUZPM]ZWP�K	]WUKZPO]ZRWU	K]LS[ONS	eWP	ZLS	rWP�̂	_LS	rWP�	��]WUKZPO]ZRWU	K]LS[ONS��̀	cLR]L	KLMNN	fS	]WUKRKZSUZ	cRZL	ZLS	XRNSKZWUSK	KSZ	eWPZL	RU	ZLS	VWUZPM]Z	�W]OXSUZK̂	�SRZLSP	ZLS	bcUSP	UWP	ZLS	\P]LRZS]Z	LMQS	PSKYWUKRfRNRZd	eWP	ZLS	KOfKZMU]S	We	ZLS	VWUZPM]ZWP�K	]WUKZPO]ZRWU	K]LS[ONŜ	_LS	]WUKZPO]ZRWU	K]LS[ONS	KLMNN	UWZ	Sq]SS[	ZRXS	NRXRZK	]OPPSUZ	OU[SP	ZLS	VWUZPM]Z	�W]OXSUZK̀	KLMNN	fS	PSQRKS[	MZ	MYYPWYPRMZS	RUZSPQMNK	MK	PS�ORPS[	fd	ZLS	]WU[RZRWUK	We	ZLS	rWP�	MU[	gPWtS]Z̀	KLMNN	fS	PSNMZS[	ZW	ZLS	SUZRPS	gPWtS]Z	ZW	ZLS	SqZSUZ	PS�ORPS[	fd	ZLS	VWUZPM]Z	�W]OXSUZK̀	MU[	KLMNN	YPWQR[S	eWP	SqYS[RZRWOK	MU[	YPM]ZR]MfNS	SqS]OZRWU	We	ZLS	rWP�̂	_LS	VWUZPM]ZWP	KLMNN	YSPeWPX	ZLS	rWP�̀	MU[	KLMNN	MZZMRU	
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KLMNOPQRLS	LT	QUP	VLWXY	RS	ZKKLW[ZSKP	\RQU	QUP	ML]Q	WPKPSQ	KLS]QŴKQRLS	]KUP[̂OP	]̂_MRQQP[	QL	QUP	̀\SPW	ZS[	aWKURQPKQ	ZS[	]UZOO	NWLMNQOb	SLQRTb	QUP	̀\SPW	ZS[	aWKURQPKQ	LT	ZSb	[PcRZQRLS]	TWLM	QUP	KLS]QŴKQRLS	]KUP[̂OPde	fghgigi	jUP	kLSQWZKQLWl]	KLS]QŴKQRLS	]KUP[̂OP	]UZOO	_P	NWPNZWP[	_b	Z	KLMNPQPSQ	]KUP[̂OPWY	ZS[	̂]P[	_b	QUP	kLSQWZKQLW	QL	NOZSY	NWL]PK̂QPY	ZS[	KLLW[RSZQP	QUP	VLWX	RS	ZS	LW[PWOb	ZS[	PmNP[RQRL̂]	MZSSPWd		jUP	KLS]QŴKQRLS	]KUP[̂OP	]UZOO	_P	]̂_MRQQP[	Z]	_LQU	Z	NZNPW	KLNb	ZS[	RS	SZQRcP	POPKQWLSRK	TLWMZQY	ZSb	LT	\URKU	M̂ ]Q	RSKÔ[P	[ZQZ	TROP]	QUZQ	KZS	_P	OLZ[P[	LSQL	QUP	̀\SPWl]	KLNb	LT	QUP	]KUP[̂ORSn	]LTQ\ZWP	ZS[	_P	KZNZ_OP	LT	_PRSn	NWRSQP[d		jUP	kLSQWZKQLWl]	KLS]QŴKQRLS	]KUP[̂OP	MZb	_P	̂]P[	_b	QUP	̀\SPW	ZS[	QUP	aWKURQPKQ	QL	PcZÔZQP	NWLnWP]]	ZS[	]QZQ̂]	ZQ	QUP	cZWRL̂]	]QZnP]	LT	QUP	oWLpPKQY	ZOOLKZQP	T̂S[]	KLS]R]QPSQ	\RQU	QUP	qKUP[̂OP	LT	rZÔP]Y	[PQPWMRSP	QUP	RMNZKQ	LT	ZSb	KUZSnP]	QL	QUP	kLSQWZKQY	ZS[	P]QZ_OR]U	QUP	_Z]R]	TLW	NWLnWP]]	NZbMPSQ]d		q̂KU	WPcRP\	]UZOO	SLQ	KLS]QRQ̂QP	ZS	ZNNWLcZO	LW	ZKKPNQZSKP	LT	QUP	kLSQWZKQLWl]	KLS]QŴKQRLS	MPZS]Y	MPQUL[]	LW	]PŝPSKRSnY	LW	RQ]	Z_RORQb	QL	KLMNOPQP	QUP	VLWX	RS	Z	QRMPOb	MZSSPWde	fghgt	jUP	kLSQWZKQLW	]UZOO	NPWTLWM	QUP	VLWX	RS	nPSPWZO	ZKKLW[ZSKP	\RQU	QUP	ML]Q	WPKPSQ	]KUP[̂OP	]̂_MRQQP[	QL	QUP	\̀SPW	ZS[	aWKURQPKQd	jUP	kLSQWZKQLW	]UZOO	SLQ	_P	PSQRQOP[	QL	ZSb	Z[p̂]QMPSQ	RS	QUP	kLSQWZKQ	jRMPY	QUP	kLSQWZKQLWl]	KLS]QŴKQRLS	]KUP[̂OPY	LW	QUP	kLSQWZKQ	q̂MY	LW	QL	ZSb	Z[[RQRLSZO	NZbMPSQ	LT	ZSb	]LWQ	_b	WPZ]LS	LT	QUP	OL]]	LW	̂]P	LT	ZSb	TOLZQ	QRMPY	RSKÔ[RSn	QRMP	_PQ\PPS	QUP	kLSQWZKQLWl]	ZSQRKRNZQP[	KLMNOPQRLS	[ZQP	ZS[	PS[	LT	QUP	kLSQWZKQ	jRMPY	\UPQUPW	LW	SLQ	QUP	TOLZQ	QRMP	R]	[P]KWR_P[	Z]	]̂KU	LS	QUP	kLSQWZKQLWl]	KLS]QŴKQRLS	]KUP[̂OPd		jL	PS]̂WP	QUZQ	QUP	̀\SPW	R]	]̂_]QZSQRcPOb	Z\ZWP	ZS[	PTTPKQRcPOb	Z_OP	QL	MRQRnZQP	ZSb	oWLpPKQ	[POZb]Y	QUP	kLSQWZKQLW	]UZOO	SLQ	_P	PSQRQOP[	QL	ZSb	PmQPS]RLS	LT	QRMPY	KLMNPS]Z_OP	LW	LQUPW\R]PY	TLW	ZSb	[POZb	QUZQ	LKK̂WWP[	[̂WRSn	ZSb	QRMP	QUP	kLSQWZKQLW	UZ]	SLQ	QRMPOb	]̂_MRQQP[	ZS	̂N[ZQP[	KLS]QŴKQRLS	]KUP[̂OP	Z]	WPŝRWP[	_b	QUP	kLSQWZKQ	uLK̂MPSQ]de	fghgv	jUP	kLSQWZKQLW	]UZOO	NWPNZWP	ZS[	]̂_MRQ	ZQ	QUP	\PPXOb	oWLpPKQ	]QZQ̂]	MPPQRSn]	QUWPPw\PPX	OLLXwZUPZ[	]KUP[̂OP]	QUZQ	WPOZQP	QL	QUP	LcPWZOO	KLS]QŴKQRLS	]KUP[̂OPd		aQ	PZKU	\PPXOb	MPPQRSn	\RQU	QUP	̀\SPWY	QUP	kLSQWZKQLW	]UZOO	ZO]L	]̂_MRQ	xyz	Z	]ULWQ	RSQPWcZO	]KUP[̂OP	RS	_ZW	KUZWQ	TLWM	]UL\RSn	QUP	ZKQRcRQRP]	NOZSSP[	TLW	QUP	SPmQ	\PPXY	ZS[	x{z	Z	WPNLWQ	]UL\RSn	ZKQ̂ZO	]QZWQ]	ZS[	TRSR]UP]	TWLM	NOZSSP[	NWLnWP]]	TWLM	QUP	NWPcRL̂]	\PPXde	fgf	|}~�������e	fgfgi	jUP	kLSQWZKQLW	]UZOO	WPcRP\	TLW	KLMNORZSKP	\RQU	QUP	kLSQWZKQ	uLK̂MPSQ]	_P	WP]NLS]R_OP	TLW	QWZKXRSn	QUP	]QZQ̂]	LT	]̂_MRQQZO]d	jUP	kLSQWZKQLW	]UZOO	WPcRP\	TLW	KLMNORZSKP	\RQU	QUP	kLSQWZKQ	uLK̂MPSQ]Y	SLQP	ZSb	[PcRZQRLS]	TWLM	QUP	kLSQWZKQ	uLK̂MPSQ]Y	ZS[	]̂_MRQ	QL	QUP	aWKURQPKQ	qULN	uWZ\RSn]Y	oWL[̂KQ	uZQZY	qZMNOP]Y	ZS[	]RMROZW	]̂_MRQQZO]	WPŝRWP[	_b	QUP	kLSQWZKQ	uLK̂MPSQ]	RS	KLLW[RSZQRLS	\RQU	QUP	kLSQWZKQLWl]	KLS]QŴKQRLS	]KUP[̂OP	ZS[	RS	]̂KU	]PŝPSKP	Z]	QL	ZOOL\	QUP	aWKURQPKQ	WPZ]LSZ_OP	QRMP	TLW	WPcRP\d	�b	]̂_MRQQRSn	qULN	uWZ\RSn]Y	oWL[̂KQ	uZQZY	qZMNOP]Y	ZS[	]RMROZW	]̂_MRQQZO]Y	QUP	kLSQWZKQLW	WPNWP]PSQ]	QL	QUP	̀\SPW	ZS[	aWKURQPKQ	QUZQ	QUP	kLSQWZKQLW	UZ]	xyz	WPcRP\P[	ZS[	ZNNWLcP[	QUPM�	x{z	[PQPWMRSP[	ZS[	cPWRTRP[	MZQPWRZO]Y	TRPO[	MPZ]̂WPMPSQ]Y	ZS[	TRPO[	KLS]QŴKQRLS	KWRQPWRZ	WPOZQP[	QUPWPQLY	LW	\ROO	[L	]L�	ZS[	x�z	KUPKXP[	ZS[	KLLW[RSZQP[	QUP	RSTLWMZQRLS	KLSQZRSP[	\RQURS	]̂KU	]̂_MRQQZO]	\RQU	QUP	WPŝRWPMPSQ]	LT	QUP	VLWX	ZS[	LT	QUP	kLSQWZKQ	uLK̂MPSQ]d	jUP	VLWX	]UZOO	_P	RS	ZKKLW[ZSKP	\RQU	ZNNWLcP[	]̂_MRQQZO]d	e	fgfgt	qULN	uWZ\RSn]Y	oWL[̂KQ	uZQZY	qZMNOP]	ZS[	]RMROZW	]̂_MRQQZO]	ZWP	SLQ	kLSQWZKQ	uLK̂MPSQ]d	jUP]P	]UZOO	_P	ZcZROZ_OP	QL	QUP	aWKURQPKQ	ZS[	]UZOO	_P	[PORcPWP[	QL	QUP	aWKURQPKQ	TLW	]̂_MRQQZO	QL	QUP	̀\SPW	̂NLS	KLMNOPQRLS	LT	QUP	VLWXd		�NLS	KLMNOPQRLS	LT	QUP	VLWXY	QUP	kLSQWZKQLW	]UZOO	KPWQRTb	QUZQ	QUP	WPKLW[	[LK̂MPSQ]	WPTOPKQ	KLMNOPQP	ZS[	ZKK̂WZQP	�Z]w_̂ROQ�	KLS[RQRLS]	ZS[	]UZOO	[PORcPW	QUP	[LK̂MPSQ]	Z]	\POO	Z]	QUP	ZNNWLcP[	NPWMRQ	]PQ	LT	NOZS]	RS	nLL[	KLS[RQRLS	QL	QUP	aWKURQPKQ	TLW	]̂_MRQQZO	QL	QUP	̀\SPW	RS	ZKKLW[ZSKP	\RQU	QUP	NWLcR]RLS]	LT	QUP	kLSQWZKQ	uLK̂MPSQ]d		qZQR]TZKQLWb	MZRSQPSZSKP	LT	̂NwQLw[ZQP	WPKLW[	[WZ\RSn]	\ROO	_P	Z	WPŝRWPMPSQ	TLW	ZNNWLcZO	LT	NWLnWP]]	NZbMPSQ]de	fgfgv	jUP	kLSQWZKQLW	]UZOO	SLQ	_P	WPŝRWP[	QL	NWLcR[P	NWLTP]]RLSZO	]PWcRKP]	QUZQ	KLS]QRQ̂QP	QUP	NWZKQRKP	LT	ZWKURQPKQ̂WP	LW	PSnRSPPWRSn	̂SOP]]	]̂KU	]PWcRKP]	ZWP	]NPKRTRKZOOb	WPŝRWP[	_b	QUP	kLSQWZKQ	uLK̂MPSQ]	LW	̂SOP]]	QUP	kLSQWZKQLW	SPP[]	QL	NWLcR[P	]̂KU	]PWcRKP]	RS	LW[PW	QL	KZWWb	L̂Q	QUP	kLSQWZKQLWl]	L\S	WP]NLS]R_RORQRP]d	�T	NWLTP]]RLSZO	[P]RnS	]PWcRKP]	LW	KPWQRTRKZQRLS]	_b	Z	[P]RnS	NWLTP]]RLSZO	ZWP	]NPKRTRKZOOb	WPŝRWP[Y	QUP	̀\SPW	ZS[	LW	QUP	aWKURQPKQ	\ROO	]NPKRTb	QUP	NPWTLWMZSKP	ZS[	[P]RnS	KWRQPWRZ	QUZQ	]̂KU	]PWcRKP]	M̂ ]Q	]ZQR]Tbd	jUP	kLSQWZKQLW	]UZOO	KẐ]P	]̂KU	]PWcRKP]	LW	KPWQRTRKZQRLS]	QL	_P	NWLcR[P[	_b	ZS	ZNNWLNWRZQPOb	ORKPS]P[	[P]RnS	NWLTP]]RLSZOd	�T	SL	KWRQPWRZ	ZWP	]NPKRTRP[Y	QUP	[P]RnS	]UZOO	KLMNOb	\RQU	ZNNORKZ_OP	KL[P]	ZS[	LW[RSZSKP]d	�ZKU	oZWQb	]UZOO	_P	PSQRQOP[	QL	WPOb	̂NLS	QUP	RSTLWMZQRLS	NWLcR[P[	_b	QUP	LQUPW	oZWQbd	jUP	aWKURQPKQ	\ROO	WPcRP\	ZS[	ZNNWLcP	LW	QZXP	LQUPW	ZNNWLNWRZQP	ZKQRLS	LS	]̂_MRQQZO]	TLW	QUP	ORMRQP[	N̂WNL]P	LT	KUPKXRSn	TLW	KLSTLWMZSKP	\RQU	RSTLWMZQRLS	NWLcR[P[	ZS[	QUP	[P]RnS	KLSKPNQ	PmNWP]]P[	RS	QUP	kLSQWZKQ	uLK̂MPSQ]d	jUP	aWKURQPKQl]	WPcRP\	LT	qULN	uWZ\RSn]Y	oWL[̂KQ	uZQZY	qZMNOP]Y	ZS[	]RMROZW	]̂_MRQQZO]	]UZOO	_P	TLW	QUP	ORMRQP[	N̂WNL]P	LT	KUPKXRSn	TLW	KLSTLWMZSKP	\RQU	RSTLWMZQRLS	nRcPS	ZS[	QUP	[P]RnS	KLSKPNQ	PmNWP]]P[	RS	QUP	kLSQWZKQ	
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KLMNOPQRST	UQ	VPWXLWOYQZ	SNM[	WP\YP]̂	R[P	_WM[YRPMR	]Ỳ̀	aVVWL\P̂	LW	RabP	LR[PW	aVVWLVWYaRP	aMRYLQ	NVLQ̂	R[P	cLQRWaMRLWdS	e[LV	KWa]YQZŜ	fWLgNMR	KaRâ	eaOV̀PŜ	aQg	SYOỲaW	SNhOYRRàSTi	jklm	nop	qr	stupv[P	cLQRWaMRLW	S[à̀	MLQXYQP	LVPWaRYLQS	aR	R[P	SYRP	RL	aWPaS	VPWOYRRPg	hw	aVV̀YMah̀P	̀a]Ŝ	SRaRNRPŜ	LWgYQaQMPŜ	MLgPŜ	WǸPS	aQg	WPZǸaRYLQŜ	̀a]XǸ	LWgPWS	LX	VNh̀YM	aNR[LWYRYPŜ	aQg	R[P	cLQRWaMR	KLMNOPQRS	aQg	S[à̀	QLR	NQWPaSLQah̀w	PQMNOhPW	R[P	SYRP	]YR[	OaRPWYàS	LW	PxNYVOPQRTi	jkll	yzuut{|	}{~	�}u��t{|v[P	cLQRWaMRLW	S[à̀	hP	WPSVLQSYh̀P	XLW	MNRRYQẐ	XYRRYQẐ	LW	VaRM[YQZ	WPxNYWPg	RL	MLOV̀PRP	R[P	�LWb	LW	RL	OabP	YRS	VaWRS	XYR	RLZPR[PW	VWLVPẀwT	_̀ 	̀aWPaS	WPxNYWYQZ	MNRRYQẐ	XYRRYQZ	aQg	VaRM[YQZ	S[à̀	hP	WPSRLWPg	RL	R[P	MLQgYRYLQ	P�YSRYQZ	VWYLW	RL	R[P	MNRRYQẐ	XYRRYQZ	aQg	VaRM[YQẐ	NQ̀PSS	LR[PW]YSP	WPxNYWPg	hw	R[P	cLQRWaMR	KLMNOPQRSTi	jkl�	y�p}{t{|	n�v[P	cLQRWaMRLW	S[à̀	bPPV	R[P	VWPOYSPS	aQg	SNWWLNQgYQZ	aWPa	XWPP	XWLO	aMMNOǸaRYLQ	LX	]aSRP	OaRPWYàS	aQg	WNhhYS[	MaNSPg	hw	LVPWaRYLQS	NQgPW	R[P	cLQRWaMRT	_R	MLOV̀PRYLQ	LX	R[P	�LWb̂	R[P	cLQRWaMRLW	S[à̀	WPOL\P	]aSRP	OaRPWYàŜ	WNhhYS[̂	R[P	cLQRWaMRLWdS	RLL̀Ŝ	MLQSRWNMRYLQ	PxNYVOPQR̂	OaM[YQPWŵ	aQg	SNWV̀NS	OaRPWYà	XWLO	aQg	ahLNR	R[P	fWL�PMRT	v[P	cLQRWaMRLW	S[à̀	LQ̀w	NSP	]aSRP	WPMPVRaM̀PS	VWL\YgPg	hw	R[P	cLQRWaMRLW	aQg	]Ỳ̀	aVVWLVWYaRP̀w	gYSVLSP	LX	aQw	]aSRP	OaRPWYà	LXX	SYRPTi	jkl�	���poo	uq	�q��v[P	cLQRWaMRLW	S[à̀	VWL\YgP	R[P	�]QPW	aQg	_WM[YRPMR	]YR[	aMMPSS	RL	R[P	�LWb	YQ	VWPVaWaRYLQ	aQg	VWLZWPSS	][PWP\PW	L̀MaRPgTi	jkl�	�q�}�utpo�	�}up{uo	}{~	yq���t|�uov[P	cLQRWaMRLW	S[à̀	Vaw	à̀	WLwàRYPS	aQg	̀YMPQSP	XPPST	v[P	cLQRWaMRLW	S[à̀	gPXPQg	SNYRS	LW	M̀aYOS	XLW	YQXWYQZPOPQR	LX	MLVwWYZ[RS	aQg	VaRPQR	WYZ[RS	aQg	S[à̀	[L̀g	R[P	�]QPW	aQg	_WM[YRPMR	[aWÒPSS	XWLO	̀LSS	LQ	aMMLNQR	R[PWPLX̂	hNR	S[à̀	QLR	hP	WPSVLQSYh̀P	XLW	gPXPQSP	LW	̀LSS	][PQ	a	VaWRYMǸaW	gPSYZQ̂	VWLMPSŜ	LW	VWLgNMR	LX	a	VaWRYMǸaW	OaQNXaMRNWPW	LW	OaQNXaMRNWPWS	YS	WPxNYWPg	hw	R[P	cLQRWaMR	KLMNOPQRS	LW	][PWP	R[P	MLVwWYZ[R	\YL̀aRYLQS	aWP	MLQRaYQPg	YQ	KWa]YQZŜ	eVPMYXYMaRYLQS	LW	LR[PW	gLMNOPQRS	VWPVaWPg	hw	R[P	�]QPW	LW	_WM[YRPMRT	�L]P\PŴ	YX	aQ	YQXWYQZPOPQR	LX	a	MLVwWYZ[R	LW	VaRPQR	YS	gYSML\PWPg	hŵ	LW	OagP	bQL]Q	RL̂	R[P	cLQRWaMRLŴ	R[P	cLQRWaMRLW	S[à̀	hP	WPSVLQSYh̀P	XLW	R[P	̀LSS	NQ̀PSS	R[P	YQXLWOaRYLQ	YS	VWLOVR̀w	XNWQYS[Pg	RL	R[P	_WM[YRPMRTi	jkl�	�{~p�{trt�}utq{i	jkl�kl	vL	R[P	XǸ̀PSR	P�RPQR	VPWOYRRPg	hw	̀a]̂	R[P	cLQRWaMRLW	S[à̀	̀a]	aQg	SNh�PMR	RL	R[P	MLQgYRYLQS	LX	R[YS	ePMRYLQ	�T��̂	R[P	cLQRWaMRLW	S[à̀	gPXPQĝ	YQgPOQYXw	aQg	[L̀g	[aWÒPSS	R[P	�]QPŴ	_WM[YRPMR̂	_WM[YRPMRdS	MLQSǸRaQRŜ	aQg	aZPQRS	aQg	POV̀LwPPS	LX	aQw	LX	R[PO	��UQgPOQYXYPg	faWRYPS��	XWLO	aQg	aZaYQSR	à̀	M̀aYOŜ	gaOaZPŜ	̀LSSPS	aQg	P�VPQSPŜ	gYWPMR	aQg	YQgYWPMR̂	LW	MLQSPxNPQRYà̂	YQM̀NgYQZ	hNR	QLR	̀YOYRPg	RL	aRRLWQPwSd	XPPŜ	XPPS	aQg	MLSRS	YQMNWWPg	LQ	SNM[	M̀aYOS	aQg	YQ	VWL\YQZ	R[P	WYZ[R	RL	YQgPOQYXYMaRYLQ̂	aWYSYQZ	LNR	LX	LW	WPSǸRYQZ	XWLO	LW	MLQQPMRPg	RL	R[P	VPWXLWOaQMP	LX	R[P	�LWb̂	aQw	aMR	LW	LOYSSYLQ	LX	R[P	cLQRWaMRLŴ	YRS	aZPQRŜ	aQw	LX	YRS	eNhMLQRWaMRLWS	LX	aQw	RYPŴ	aQg	aQwLQP	gYWPMR̀w	LW	YQgYWPMR̀w	POV̀LwPg	hw	R[P	cLQRWaMRLW	LW	eNhMLQRWaMRLWS	LX	aQw	RYPW	��UQgPOQYRLW��̂	VWL\YgPg	R[aR	SNM[	M̀aYÔ	gaOaZP̂	̀LSŜ	LW	P�VPQSP	YS	aRRWYhNRah̀P	RL	hLgỲw	YQ�NWŵ	SYMbQPSŜ	gYSPaSP	LW	gPaR[̂	LW	RL	YQ�NWw	RL	LW	gPSRWNMRYLQ	LX	RaQZYh̀P	VWLVPWRw	�LR[PW	R[aQ	R[P	�LWb	YRSP̀X�̂	hNR	LQ̀w	RL	R[P	P�RPQR	MaNSPg	hw	R[P	QPZ̀YZPQR	aMRS	LW	LOYSSYLQS	LX	R[P	cLQRWaMRLŴ	a	eNhMLQRWaMRLŴ	aQwLQP	gYWPMR̀w	LW	YQgYWPMR̀w	POV̀LwPg	hw	R[PÔ	UQgPOQYRLŴ	LW	aQwLQP	XLW	][LSP	aMRS	R[Pw	Oaw	hP	̀Yah̀P̂	WPZaWg̀PSS	LX	][PR[PW	LW	QLR	SNM[	M̀aYÔ	gaOaZP̂	̀LSŜ	LW	P�VPQSP	YS	MaNSPg	YQ	VaWR	hw	a	VaWRw	YQgPOQYXYPg	[PWPNQgPWT	eNM[	Lh̀YZaRYLQ	S[à̀	QLR	hP	MLQSRWNPg	RL	QPZaRP̂	ahWYgZP̂	LW	WPgNMP	LR[PW	WYZ[RS	LW	Lh̀YZaRYLQS	LX	YQgPOQYRw	][YM[	]LǸg	LR[PW]YSP	P�YSR	aS	RL	a	VaWRw	LW	VPWSLQ	gPSMWYhPg	YQ	R[YS	ePMRYLQ	�T��T�Ti	jkl�klkl	v[P	cLQRWaMRLW	S[à̀	XǸ̀w	gPXPQĝ	YQgPOQYXŵ	aQg	[L̀g	[aWÒPSS	R[P	UQgPOQYXYPg	faWRYPS	XLW	R[P	SL̀P	QPZ̀YZPQMP	LX	R[P	UQgPOQYRLWTi	jkl�klT�	UX	SNM[	M̀aYOS	aWP	MaNSPg	hw	LW	aWP	WPSǸRYQZ	XWLO	R[P	SL̀P	QPZ̀YZPQMP	LX	R[P	UQgPOQYXYPg	faWRYPŜ	R[PYW	aZPQRS	LW	POV̀LwPPŜ	R[PQ	R[P	cLQRWaMRLW	S[à̀	[a\P	QL	gNRw	RL	gPXPQĝ	YQgPOQYXŵ	aQg	[L̀g	[aWÒPSS	R[P	UQgPOQYXYPg	faWRYPSTi	jkl�klk�	UX	SNM[	M̀aYOS	aWP	MaNSPg	hw	LW	aWP	WPSǸRYQZ	XWLO	R[P	MLQMNWWPQR	QPZ̀YZPQMP	LX	�Y�	R[P	UQgPOQYXYPg	faWRYPS	LW	R[P	UQgPOQYXYPg	faWRYPSd	aZPQRS	LW	POV̀LwPPŜ	aQg	�YY�	R[P	cLQRWaMRLW	LW	R[P	cLQRWaMRLWdS	aZPQRS	LW	POV̀LwPPŜ	R[PQ	R[P	
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KLMNOPQNLO	RSPTT	UV	LUTWXPNVY	NL	YVZVMY[	WMYV\MWZ][	PMY	SLTY	SPO\TVRR	NSV	̂MYV\MWZWVY	LMT]	NL	NSV	V_NVMN	LZ	NSV	M̂YV\MWNLÒR	MVXTWXVMQVab	cdefdedg	hSV	KLMNOPQNLO	PXOVVR	NL	UVWMX	PYYVY	U]	NSV	ijMVO	LO	NSV	kOQSWNVQN	PR	P	lPON]	NL	PM]	POUWNOPNWLM	LO	TWNWXPNWLM	jWNS	NSWOY	lPONWVR	WM	jSWQS	NSV	ijMVO	LO	kOQSWNVQN	PTTVXVR	WMYV\MWZWQPNWLM	LO	QLMNOWUmNWLM	ZOL\	NSV	KLMNOPQNLO[	PM]	LZ	WNR	nmUQLMNOPQNLOR	LZ	PM]	NWVO[	PM]LMV	YWOVQNT]	LO	WMYWOVQNT]	V\lTL]VY	U]	PM]	LZ	NSV\[	LO	PM]LMV	ZLO	jSLRV	PQNR	PM]	LZ	NSV\	\P]	UV	TWPUTVa	hSV	KLMNOPQNLO	PXOVVR	NSPN	PTT	LZ	WNR	nmUQLMNOPQNLOR	LZ	PM]	NWVO	RSPTT[	WM	NSVWO	RmUQLMNOPQNR[	RW\WTPOT]	RNWlmTPNVo	WM	NSV	VpVMN	PM]	YLVR	MLN[	NSV	KLMNOPQNLO	RSPTT	UV	TWPUTV	WM	lTPQV	LZ	RmQS	nmUQLMNOPQNLOqRr	LZ	PM]	NWVOa	hL	NSV	V_NVMN	PM]	lLONWLM	LZ	NSWR	nVQNWLM	satu	WR	RNOWQvVM	U]	P	QLmON	LO	POUWNOPNLO	ZLO	PM]	OVPRLM[	PTT	OV\PWMWMX	lOLpWRWLMR	RSPTT	OVNPWM	NSVWO	pWNPTWN]	PMY	VZZVQNab	cdefdedf	hSV	LUTWXPNWLMR	LZ	NSV	KLMNOPQNLO	mMYVO	NSWR	nVQNWLM	satu	RSPTT	MLN	UV	QLMRNOmVY	NL	MVXPNV[	PUOWYXV[	LO	LNSVOjWRV	OVYmQV	PM]	LNSVO	OWXSN	LO	LUTWXPNWLMR	LZ	WMYV\MWN]	jSWQS	jLmTY	LNSVOjWRV	V_WRN	PR	NL	PM]	lPON]	LO	lVORLM	YVRQOWUVY	WM	NSWR	nVQNWLM	satua	hL	NSV	V_NVMN	NSV	jLOYWMX	LZ	NSWR	nVQNWLM	satu	jLmTY	OVYmQV	LO	VTW\WMPNV	PM	PpPWTPUTV	WMRmOPMQV	QLpVOPXV	LZ	NSV	KLMNOPQNLO	LO	NSV	ijMVO[	NSWR	nVQNWLM	satu	RSPTT	UV	QLMRWYVOVY	\LYWZWVY	NL	NSV	V_NVMN	NSPN	RmQS	WMRmOPMQV	QLpVOPXV	WR	MLN	PZZVQNVYab	cdefdw	̂M	QTPW\R	PXPWMRN	PM]	lVORLM	LO	VMNWN]	WMYV\MWZWVY	mMYVO	NSWR	nVQNWLM	satu	U]	PM	V\lTL]VV	LZ	NSV	KLMNOPQNLO[	P	nmUQLMNOPQNLO[	nmUQLMNOPQNLO	LZ	PM]	NWVO[	PM]LMV	YWOVQNT]	LO	WMYWOVQNT]	V\lTL]VY	U]	NSV\[	LO	PM]LMV	ZLO	jSLRV	PQNR	NSV]	\P]	UV	TWPUTV[	NSV	WMYV\MWZWQPNWLM	LUTWXPNWLM	mMYVO	nVQNWLM	satuat	RSPTT	MLN	UV	TW\WNVY	U]	P	TW\WNPNWLM	LM	P\LmMN	LO	N]lV	LZ	YP\PXVR[	QL\lVMRPNWLM	LO	UVMVZWNR	lP]PUTV	U]	LO	ZLO	NSV	KLMNOPQNLO	LO	nmUQLMNOPQNLO	LZ	PM]	NWVO	mMYVO	jLOvVOR̀	QL\lVMRPNWLM	PQNR[	YWRPUWTWN]	UVMVZWN	PQNR	LO	LNSVO	V\lTL]VV	UVMVZWN	PQNRa	kZNVO	\mNmPT	MVXLNWPNWLM	LZ	NSV	lPONWVR[	NSV	KLMNOPQNLO	jPWpVR	W\\mMWN]	PR	NL	NSV	ijMVO[	NSV	kOQSWNVQN[	PMY	NSVWO	OVRlVQNWpV	QLMRmTNPMNR	LMT]	mMYVO	hWNTV	ut	xKy[	ẑMYmRNOWPT	̂MRmOPMQVaz	̂{	h|}	Ki~hxkKhix	�i}n	~ih	k�x}}	y ĥ|	h|̂n	yk̂�}x[	̂h	��nh	�xi�̂�}	k	yx̂hh}~	~iĥK}	hi	h|}	iy~}x	�x̂ix	hi	h|}	�kh}	{ix	h|}	x}K}̂�h	i{	�̂�n[	ix	h|}	Ki~hxkKhix	y �̂�	�}	�}}�}�	hi	|k�}	~}�iĥkh}�	k~�	yk̂�}�	h|̂n	̂���~̂h�ab	cde�	����������	�����db	cde�de	�mORmPMN	NL	xKy	�sat�[	ML	jLOvVO[	TPULOVO[	LO	\VQSPMWQ	V\lTL]VY	WM	NSV	lVOZLO\PMQV	LZ	PM]	lPON	LZ	NSV	yLOv	RSPTT	UV	lPWY	TVRR	NSPM	NSV	zlOVpPWTWMX	OPNV	LZ	jPXVz	qWM	VZZVQN	PR	LZ	NSV	YPNV	NSPN	UWYR	POV	YmVr	PR	YVNVO\WMVY	U]	NSV	M̂YmRNOWPT	nNPNWRNWQWPM	LZ	NSV	�VlPON\VMN	LZ	�PULO	PMY	̂MYmRNOWVRa	hSV	RQSVYmTV	LZ	NSV	lOVpPWTWMX	jPXV	OPNVR	ZLO	NSV	TLQPTWN]	LO	TLQPTWNWVR	jSVOV	NSWR	QLMNOPQN	jWTT	UV	lVOZLO\VY	WR	PNNPQSVY	NL	NSV	V_VQmNVY	QLMNOPQN	PMY	\PYV	P	lPON	LZ	NSV	KLMNOPQN	�LQm\VMNR	U]	OVZVOVMQV	PR	NSLmXS	ZmTT]	RVN	ZLONS	SVOVWMo	WZ	MLN	PNNPQSVY[	NSVM	NSV	PllTWQPUTV	lOVpPWTWMX	jPXVR	POV	YVNVO\WMVY	PR	LZ	NSV	�WY	�PNV	ZLO	NSV	QLmMN]	WM	jSWQS	NSV	�OL�VQN	WR	TLQPNVY	PMY	POV	PpPWTPUTV	PN	SNNl���jjjaTMWajPaXLp�hOPYVR�WQVMRWMX��OVpyPXV�yPXVxPNVR�YVZPmTNaPRla	k	QLl]	WR	PpPWTPUTV	ZLO	pWVjWMX	PN	NSV	ijMVÒR	LZZWQV[	PMY	P	SPOY	QLl]	jWTT	UV	\PWTVY	mlLM	OV�mVRNa	hL	NSV	V_NVMN	NSPN	NSVOV	WR	PM]	YWRQOVlPMQ]	UVNjVVM	NSV	PNNPQSVY	LO	lOLpWYVY	RQSVYmTV	LZ	lOVpPWTWMX	jPXV	OPNVR	PMY	NSV	lmUTWRSVY	OPNVR	PllTWQPUTV	mMYVO	ykK	�s��t����tt[	LO	WZ	ML	RQSVYmTV	WR	PNNPQSVY[	NSV	PllTWQPUTV	lmUTWRSVY	OPNVR	RSPTT	PllT]	jWNS	ML	WMQOVPRV	WM	NSV	KLMNOPQN	nm\a	̂N	WR	NSV	KLMNOPQNLÒR	OVRlLMRWUWTWN]	NL	VMRmOV	NSPN	NSV	QLOOVQN	lOVpPWTWMX	jPXV	OPNVR	UV	lPWYa	hSV	KLMNOPQNLO	RSPTT	lOLpWYV	NSV	OVRlVQNWpV	nmUQLMNOPQNLOR	jWNS	P	RQSVYmTV	LZ	NSV	PllTWQPUTV	lOVpPWTWMX	jPXV	OPNVRa	�mVRNWLMR	OVTPNWMX	NL	lOVpPWTWMX	jPXV	YPNP	RSLmTY	UV	PYYOVRRVY	NL	NSV	̂MYmRNOWPT	nNPNWRNWQWPM	mlLM	OV�mVRNa�PWTWMX �VlPON\VMN	LZ	�PULO	PMY	̂MYmRNOWVRkYYOVRR� �OVpPWTWMX	yPXV	iZZWQV�i	�L_	��u��iT]\lWP[	yk		s u��hVTVlSLMV� q���r	s���u��u{PQRW\WTV� q���r	s���u���b	cde�dw	�mORmPMN	NL	xKy	�sat�a���[	WM	QPRV	PM]	YWRlmNV	POWRVR	PR	NL	jSPN	POV	NSV	lOVpPWTWMX	OPNVR	LZ	jPXVR	ZLO	jLOv	LZ	P	RW\WTPO	MPNmOV[	PMY	RmQS	YWRlmNV	QPMMLN	UV	PY�mRNVY	U]	NSV	lPONWVR	WM	WMNVOVRN[	WMQTmYWMX	TPULO	PMY	\PMPXV\VMN	OVlOVRVMNPNWpVR[	NSV	\PNNVO	RSPTT	UV	OVZVOOVY	ZLO	POUWNOPNWLM	NL	NSV	YWOVQNLO	LZ	NSV	�VlPON\VMN	LZ	�PULO	PMY	̂MYmRNOWVR	LZ	NSV	RNPNV[	PMY	SWR	LO	SVO	YVQWRWLM	NSVOVWM	RSPTT	UV	ZWMPT	PMY	QLMQTmRWpV	PMY	UWMYWMX	LM	PTT	lPONWVR	WMpLTpVY	WM	NSV	YWRlmNVab	cde�d¡	hSV	KLMNOPQNLO	RSPTT	YVZVMY[	WMYV\MWZ]	PMY	SLTY	NSV	ijMVO	SPO\TVRR[	WMQTmYWMX	PNNLOMV]R̀	ZVVR[	ZOL\	PM]	pWLTPNWLM	LO	PTTVXVY	pWLTPNWLM	LZ	xKy	�sat�	qz�OVpPWTWMX	yPXVR	LM	�mUTWQ	yLOvRzr	PMY	xKy	ut	qẑMYmRNOWPT	M̂RmOPMQVzr[	WMQTmYWMX	jWNSLmN	TW\WNPNWLM	utat�a�u�[	U]	NSV	KLMNOPQNLO	LO	PM]	nmUQLMNOPQNLO	LZ	PM]	NWVOa
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K	LMNOMP	QRS	TUVWXYZWUX	[RY\\	ZU]̂ \_	̀aWR	Y\\	Ŷ \̂aZYb\S	̂XUca[aUV[	Ud	eTf	ghijk	lmnUoX[	Ud	pYbUXmqiK	LMNOMr	sXScYa\aVt	̀YtS	XYWS[	[RY\\	bS	WRS	]Yua]o]	̀YtS	XYWS	̂Y_Yb\S	dUX	YV_	TRYVtS	aV	WRS	fUXviK	LMNw	xyz{|}~	�����|�|�~K	LMNwMN	QRS	TUVWXYZWUX	[RY\\	S]̂ \U_	ZU]̂ SWSVW�	SûSXaSVZS�	]YVYtSX[�	aVZ\o�aVt	Y	̂XU�SZW	]YVYtSX�	[ôSXaVWSV�SVW�	dUXS]SV�	YV�	VSZS[[YX_	Y[[a[WYVW[�	̀RU	[RY\\	bS	̂XS[SVW	YW	WRS	sXU�SZW	[aWS	�oXaVt	̂SXdUX]YVZS	Ud	WRS	fUXv	YV�	oVWa\	WSX]aVYWaUV	Ud	WRS	TUVWXYZW	aV	YZZUX�YVZS	̀aWR	WRS	TUVWXYZW	�UZo]SVW[	UX	�ob[WYVWaY\	TU]̂ \SWaUV	a[	YWWYaVS�i		�a]a\YX\_�	Ŷ X̂ÛXaYWS	�obZUVWXYZWUX	[ôSXca[UX_	̂SX[UVVS\	ldUXS]YV	\ScS\	UX	YbUcSq	[RY\\	Y\[U	bS	̂XS[SVW	YW	WRS	sXU�SZW	[aWS	̀RSVScSX	[oZR	�obZUVWXYZWUX	a[	̂SXdUX]aVt	fUXv�	̀RSWRSX	bSdUXS	UX	YdWSX	�ob[WYVWaY\	TU]̂ \SWaUViK	LMNwM�	QRS	TUVWXYZWUX�[	̂XU�SZW	]YVYtSX�	[ôSXaVWSV�SVW�	YV�	dUXS]SV	[RY\\	bS	S]̂ \U_SS[	Ud	WRS	TUVWXYZWUXi		QRS	X̂U�SZW	]YVYtSX�	[ôSXaVWSV�SVW	YV�	dUXS]SV	[RY\\	XŜXS[SVW	WRS	TUVWXYZWUX�	YV�	ZU]]oVaZYWaUV[	tacSV	WU	YV_	Ud	WRS]	[RY\\	bS	Y[	baV�aVt	Y[	ad	tacSV	WU	WRS	TUVWXYZWUXi		�]̂ UXWYVW	ZU]]oVaZYWaUV[	[RY\\	bS	ZUVdaX]S�	aV	̀XaWaVti		�WRSX	ZU]]oVaZYWaUV[	]Y_	bS	ZUVdaX]S�	UV	XS�oS[Wi		QRS	TUVWXYZWUX�[	dUXS]SV	[RY\\	VUW	bS	S]̂ \U_S�	UV	YV_	UWRSX	̂XU�SZW	�oXaVt	WRS	ZUoX[S	Ud	WRS	fUXviK	LMNwM�	QRS	TUVWXYZWUX�	̀aWRaV	[ScSV	�Y_[	YdWSX	ỲYX�	Ud	WRS	TUVWXYZW�	[RY\\	doXVa[R	aV	̀XaWaVt	WU	WRS	�̀ VSX	WRXUotR	WRS	�XZRaWSZW	WRS	VY]S	YV�	�oY\adaZYWaUV[	Ud	Y	̂XÛU[S�	[ôSXaVWSV�SVW	YV�	̂XU�SZW	]YVYtSXi	QRS	�̀ VSX	UX	�XZRaWSZW	]Y_	XŜ\_	̀aWRaV	Y	XSY[UVYb\S	Wa]S	WU	WRS	TUVWXYZWUX	[WYWaVt	l�q	̀RSWRSX	WRS	�̀ VSX	UX	WRS	�XZRaWSZW	RY[	XSY[UVYb\S	Ub�SZWaUV	WU	WRS	̂XÛU[S�	[ôSXaVWSV�SVW	UX	̂XU�SZW	]YVYtSX	UX	ljq	WRYW	WRS	�XZRaWSZW	UX	�̀ VSX	XS�oaXS[	Y��aWaUVY\	Wa]S	WU	XScaS̀i	�Ya\oXS	Ud	WRS	�̀ VSX	UX	�XZRaWSZW	WU	XŜ\_	̀aWRaV	Y	XSY[UVYb\S	Wa]S	[RY\\	ZUV[WaWoWS	VUWaZS	Ud	VU	XSY[UVYb\S	Ub�SZWaUVi		QRS	TUVWXYZWUX	[RY\\	VUW	S]̂ \U_	Y	̂XÛU[S�	[ôSXaVWSV�SVW	UX	̂XU�SZW	]YVYtSX	WU	̀RU]	WRS	�̀ VSX	UX	�XZRaWSZW	RY[	]Y�S	XSY[UVYb\S	YV�	Wa]S\_	Ub�SZWaUVi	QRS	TUVWXYZWUX	[RY\\	VUW	ZRYVtS	WRS	[ôSXaVWSV�SVW	UX	̂XU�SZW	]YVYtSX	̀aWRUoW	WRS	�̀ VSX�[	ZUV[SVW�	̀RaZR	[RY\\	VUW	oVXSY[UVYb\_	bS	̀aWRRS\�	UX	�S\Y_S�i�y~�}�|	N�			�y}��~|}~K	N�MN	QRS	�XZRaWSZW	̀a\\	̂XUca�S	Y�]aVa[WXYWaUV	Ud	WRS	TUVWXYZW	Y[	�S[ZXabS�	aV	WRS	TUVWXYZW	�UZo]SVW[	YV�	̀a\\	bS	YV	�̀ VSX�[	XŜXS[SVWYWacS	�oXaVt	ZUV[WXoZWaUV�	oVWa\	WRS	�YWS	WRS	�XZRaWSZW	a[[oS[	WRS	daVY\	TSXWadaZYWS	dUX	sY_]SVWi	QRS	�XZRaWSZW	̀a\\	RYcS	YoWRUXaW_	WU	YZW	UV	bSRY\d	Ud	WRS	�̀ VSX	UV\_	WU	WRS	SuWSVW	̂XUca�S�	aV	WRS	TUVWXYZW	�UZo]SVW[�	oV\S[[	UWRSX̀a[S	]U�adaS�	aV	̀XaWaVt	aV	YZZUX�YVZS	̀aWR	UWRSX	̂XUca[aUV[	Ud	WRS	TUVWXYZWi	QRS	�XZRaWSZW	a[	VUW	WRS	YtSVW	Ud	WRS	�̀ VSX	YV�	a[	VUW	YoWRUXa�S�	WU	YtXSS	UV	bSRY\d	Ud	WRS	�̀ VSX	WU	ZRYVtS[	aV	WRS	TUVWXYZW	�o]	UX	TUVWXYZW	Qa]S�	UX	WU	�aXSZW	WRS	TUVWXYZWUX	WU	WYvS	YZWaUV[	WRYW	ZRYVtS	WRS	TUVWXYZW	�o]	UX	TUVWXYZW	Qa]Si	QRS	m�XZRaWSZWm	]Y_	VUW	bS	Y	\aZSV[S�	YXZRaWSZW�	boW	]Y_	aV[WSY�	bS	YV	SVtaVSSXiK	N�M�	�oWaS[�	XS[̂UV[aba\aWaS[�	YV�	\a]aWYWaUV[	Ud	YoWRUXaW_	Ud	WRS	�XZRaWSZW	Y[	[SW	dUXWR	aV	WRS	TUVWXYZW	�UZo]SVW[	[RY\\	VUW	bS	XS[WXaZWS��	]U�adaS��	UX	SuWSV�S�	̀aWRUoW	̀XaWWSV	ZUV[SVW	Ud	WRS	�̀ VSX�	TUVWXYZWUX�	YV�	�XZRaWSZWi	TUV[SVW	[RY\\	VUW	bS	oVXSY[UVYb\_	̀aWRRS\�iK	N�M�	QRS	�XZRaWSZW	̀a\\	ca[aW	WRS	[aWS	[aWS�	boW	VUW	Y[	WRS	YtSVW	Ud	WRS	�̀ VSX�	YW	aVWSXcY\[	Ŷ X̂ÛXaYWS	WU	WRS	[WYtS	Ud	WRS	ZUV[WXoZWaUV	WU	bSZU]S	tSVSXY\\_	dY]a\aYX	̀aWR	WRS	̂XUtXS[[	YV�	�oY\aW_	Ud	WRS	̂UXWaUV	Ud	WRS	fUXv	ZU]̂ \SWS��	YV�	WU	�SWSX]aVS	aV	tSVSXY\�	ad	WRS	fUXv	Ub[SXcS�	a[	bSaVt	̂SXdUX]S�	aV	Y	]YVVSX	aV�aZYWaVt	WRYW	WRS	fUXv�	̀RSV	do\\_	ZU]̂ \SWS��	̀a\\	bS	aV	YZZUX�YVZS	̀aWR	WRS	TUVWXYZW	�UZo]SVW[i	nÙScSX�	WRS	�XZRaWSZW	̀a\\	VUW	bS	XS�oaXS�	WU	]YvS	SuRYo[WacS	UX	ZUVWaVoUo[	UV�[aWS	aV[̂SZWaUV[	WU	ZRSZv	WRS	�oY\aW_	UX	�oYVWaW_	Ud	WRS	fUXvi	QRS	�XZRaWSZW	̀a\\	VUW	RYcS	ZUVWXU\	UcSX�	ZRYXtS	Ud�	UX	XS[̂UV[aba\aW_	dUX	WRS	ZUV[WXoZWaUV	]SYV[�	]SWRU�[�	WSZRVa�oS[�	[S�oSVZS[�	UX	̂XUZS�oXS[�	UX	dUX	[YdSW_	̂XSZYoWaUV[	YV�	̂XUtXY][	aV	ZUVVSZWaUV	̀aWR	WRS	fUXv�	[aVZS	WRS[S	YXS	[U\S\_	WRS	TUVWXYZWUX�[	XatRW[	YV�	XS[̂UV[aba\aWaS[	oV�SX	WRS	TUVWXYZW	�UZo]SVW[i	QRS	̂XS[SVZS	Ud	WRS	�XZRaWSZW	UX	WRS	�̀ VSX	YW	WRS	[aWS	[RY\\	VUW	aV	YV_	]YVVSX	bS	ZUV[WXoS�	Y[	Y[[oXYVZS	WRYW	WRS	fUXv	a[	bSaVt	ZU]̂ \SWS�	aV	ZU]̂ \aYVZS	̀aWR	WRS	TUVWXYZW	�UZo]SVW[�	VUX	Y[	Sca�SVZS	WRYW	YV_	XS�oaXS]SVW	Ud	WRS	TUVWXYZW	�UZo]SVW[	Ud	YV_	vaV��	aVZ\o�aVt	VUWaZS�	RY[	bSSV	]SW	UX	̀YacS�iK	N�MP	�V	WRS	bY[a[	Ud	WRS	[aWS	ca[aW[�	WRS	�XZRaWSZW	̀a\\	vSŜ	WRS	�̀ VSX	XSY[UVYb\_	aVdUX]S�	YbUoW	WRS	̂XUtXS[[	YV�	�oY\aW_	Ud	WRS	̂UXWaUV	Ud	WRS	fUXv	ZU]̂ \SWS��	YV�	̂XU]̂ W\_	XŜUXW	WU	WRS	�̀ VSX	l�q	vVÙV	�ScaYWaUV[	dXU]	WRS	TUVWXYZW	�UZo]SVW[�	ljq	vVÙV	�ScaYWaUV[	dXU]	WRS	]U[W	XSZSVW	ZUV[WXoZWaUV	[ZRS�o\S	[ob]aWWS�	b_	WRS	TUVWXYZWUX�	YV�	l�q	�SdSZW[	YV�	�SdaZaSVZaS[	Ub[SXcS�	aV	WRS	fUXvi	QRS	�XZRaWSZW	̀a\\	VUW	�SaWRSX	WRS	�̀ VSX	VUX	WRS	�XZRaWSZW	̀a\\	bS	XS[̂UV[ab\S	dUX	WRS	TUVWXYZWUX�[	dYa\oXS	WU	̂SXdUX]	WRS	fUXv	aV	YZZUX�YVZS	̀aWR	WRS	XS�oaXS]SVW[	Ud	WRS	TUVWXYZW	�UZo]SVW[i	QRS	�XZRaWSZW	̀a\\	VUW	�SaWRSX	WRS	�̀ VSX	VUX	WRS	�XZRaWSZW	̀a\\	RYcS	ZUVWXU\	UcSX	UX	ZRYXtS	Ud	YV�	̀a\\	
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KLM	NO	POQRLKQSNTO	ULP	VWMQ	LP	LXSQQSLKQ	LU	MYO	ZLKMPVWMLP[	\]NWLKMPVWMLPQ[	LP	MYOSP	V̂OKMQ	LP	OXRTL_OOQ[	LP	VK_	LMYOP	ROPQLKQ	LP	OKMSMSOQ	ROPULPXSK̂	RLPMSLKQ	LU	MYO	̀LPabc	defg	hVQOi	LK	MYO	jPWYSMOWMkQ	OlVT]VMSLKQ	LU	MYO	̀LPa	VKi	LU	MYO	ZLKMPVWMLPkQ	jRRTSWVMSLKQ	ULP	mV_XOKM[	MYO	jPWYSMOWM	nSTT	POlSOn	VKi	WOPMSU_	XVaO	POWLXXOKiVMSLKQ	ML	VKi	LMYOPnSQO	VQQSQM	MYO	onKOP	ML	iOMOPXSKO	MYO	VXL]KMQ	i]O	MYO	ZLKMPVWMLP	VKi	nSTT	SQQ]O	ZOPMSUSWVMOQ	ULP	mV_XOKM	SK	Q]WY	VXL]KMQbc	defp	qYO	jPWYSMOWM	YVQ	VKi	MYO	onKOP	OVWY	YVlO	V]MYLPSM_	ML	POrOWM	̀LPa	MYVM	iLOQ	KLM	WLKULPX	ML	MYO	ZLKMPVWM	sLW]XOKMQ	VKi	ML	POt]SPO	SKQROWMSLK	LP	MOQMSK̂	LU	MYO	̀LPabc	defu	qYO	jPWYSMOWM	nSTT	POlSOn	VKi	VRRPLlO	LP	MVaO	LMYOP	VRRPLRPSVMO	VWMSLK	]RLK[	MYO	ZLKMPVWMLPkQ	Q]NXSMMVTQ	Q]WY	VQ	\YLR	sPVnSK̂Q[	mPLi]WM	sVMV[	VKi	\VXRTOQ[	N]M	LKT_	ULP	MYO	TSXSMOi	R]PRLQO	LU	WYOWaSK̂	ULP	WLKULPXVKWO	nSMY	SKULPXVMSLK	̂SlOK	VKi	MYO	iOQŜK	WLKWORM	OvRPOQQOi	SK	MYO	ZLKMPVWM	sLW]XOKMQbc	defw	qYO	jPWYSMOWM	nSTT	SKMOPRPOM	VKi	iOWSiO	XVMMOPQ	WLKWOPKSK̂	ROPULPXVKWO	]KiOP[	VKi	POt]SPOXOKMQ	LU[	MYO	ZLKMPVWM	sLW]XOKMQ	LK	nPSMMOK	POt]OQM	LU	OSMYOP	MYO	onKOP	LP	ZLKMPVWMLPb	qYO	jPWYSMOWM	nSTT	XVaO	SKSMSVT	iOWSQSLKQ	LK	VTT	WTVSXQ[	iSQR]MOQ[	VKi	LMYOP	XVMMOPQ	SK	t]OQMSLK	NOMnOOK	MYO	onKOP	VKi	ZLKMPVWMLP	N]M	nSTT	KLM	NO	TSVNTO	ML	MYO	ZLKMPVWMLP	ULP	POQ]TMQ	LU	VK_	SKMOPRPOMVMSLKQ	LP	iOWSQSLKQ	POKiOPOi	SK	̂LLi	UVSMYbc	defx	qYO	jPWYSMOWMkQ	VKiyLP	onKOPkQ	iOWSQSLKQ	LK	XVMMOPQ	POTVMSK̂	ML	VOQMYOMSW	OUUOWM	nSTT	NO	USKVT	SU	WLKQSQMOKM	nSMY	MYO	SKMOKM	OvRPOQQOi	SK	MYO	ZLKMPVWM	sLW]XOKMQbz{|}~��	dd			���~��|{z~|�{�c	ddfd	j	\]NWLKMPVWMLP	SQ	V	ROPQLK	LP	OKMSM_	nYL	YVQ	V	iSPOWM	WLKMPVWM	nSMY	MYO	ZLKMPVWMLP	ML	ROPULPX	V	RLPMSLK	LU	MYO	`LPa	VM	MYO	QSMObc	ddf�	�KTOQQ	LMYOPnSQO	QMVMOi	SK	MYO	NSiiSK̂	iLW]XOKMQ	LP	MYO	ZLKMPVWM	sLW]XOKMQ[	MYO	ZLKMPVWMLP[	VQ	QLLK	VQ	RPVWMSWVNTO	VUMOP	VnVPi	LU	MYO	ZLKMPVWM[	QYVTT	KLMSU_	MYO	onKOP	VKi	jPWYSMOWM	LU	MYO	\]NWLKMPVWMLPQ	LP	Q]RRTSOPQ	RPLRLQOi	ULP	OVWY	LU	MYO	RPSKWSRVT	RLPMSLKQ	LU	MYO	̀LPab	MYO	̀LPa[	nYSWY	TSQM	QYVTT	NO	WLKQSQMOKM	nSMY	VK_	TSQMSK̂	POt]SPOi	N_	MYO	hSiiSK̂	sLW]XOKMQb	qYO	ZLKMPVWMLP	QYVTT	KLM	WLKMPVWM	nSMY	VK_	\]NWLKMPVWMLP	LP	Q]RRTSOP	ML	nYLX	MYO	onKOP	LP	jPWYSMOWM	YVQ	XViO	POVQLKVNTO	nPSMMOK	LNrOWMSLK	nSMYSK	MOK	iV_Q	VUMOP	POWOSRM	LU	MYO	ZLKMPVWMLPkQ	TSQM	LU	\]NWLKMPVWMLPQ	VKi	Q]RRTSOPQb	j	POVQLKVNTO	LNrOWMSLK	QYVTT	SKWT]iO	nSMYL]M	TSXSMVMSLK	TVWa	LU	�POQRLKQSNSTSM_�	LU	MYO	RPLRLQOi	\]NWLKMPVWMLP[	VQ	iOUSKOi	SK	�Z̀ 	��b��b������	LP	MYO	ZLKMPVWM	sLW]XOKMQ	LP	hSiiSK̂	iLW]XOKMQ[	LP	TVWa	LU	t]VTSUSWVMSLK	VQ	POt]SPOi	nSMYSK	MYO	MOWYKSWVT	QOWMSLKQ	LU	MYO	mPLrOWM	�VK]VTb	�U	MYO	RPLRLQOi	N]M	POrOWMOi	\]NWLKMPVWMLP	nVQ	POVQLKVNT_	WVRVNTO	LU	ROPULPXSK̂	MYO	̀LPa[	MYO	ZLKMPVWM	\]X	VKi	ZLKMPVWM	qSXO	QYVTT	NO	SKWPOVQOi	LP	iOWPOVQOi	N_	MYO	iSUUOPOKWO[	SU	VK_[	LWWVQSLKOi	N_	Q]WY	WYVK̂O[	VKi	VK	VRRPLRPSVMO	ZYVK̂O	oPiOP	QYVTT	NO	SQQ]Oi	NOULPO	WLXXOKWOXOKM	LU	MYO	Q]NQMSM]MO	\]NWLKMPVWMLPkQ	̀LPab	qYO	ZLKMPVWMLP	QYVTT	KLM	NO	POt]SPOi	ML	WLKMPVWM	nSMY	VK_LKO	ML	nYLX	MYO	ZLKMPVWMLP	YVQ	XViO	POVQLKVNTO	LNrOWMSLKbc	ddf�	ZLKMPVWMQ	NOMnOOK	MYO	ZLKMPVWMLP	VKi	\]NWLKMPVWMLPQ	QYVTT	���	POt]SPO	OVWY	\]NWLKMPVWMLP[	ML	MYO	OvMOKM	LU	MYO	`LPa	ML	NO	ROPULPXOi	N_	MYO	\]NWLKMPVWMLP[	ML	NO	NL]Ki	ML	MYO	ZLKMPVWMLP	N_	MYO	MOPXQ	LU	MYO	ZLKMPVWM	sLW]XOKMQ[	VKi	ML	VQQ]XO	MLnVPi	MYO	ZLKMPVWMLP	VTT	MYO	LNTŜVMSLKQ	VKi	POQRLKQSNSTSMSOQ[	SKWT]iSK̂	MYO	POQRLKQSNSTSM_	ULP	QVUOM_	LU	MYO	\]NWLKMPVWMLPkQ	̀LPa[	nYSWY	MYO	ZLKMPVWMLP[	N_	MYO	ZLKMPVWM	sLW]XOKMQ[	VQQ]XOQ	MLnVPi	MYO	onKOP	VKi	jPWYSMOWM[	VKi	���	VTTLn	MYO	\]NWLKMPVWMLP	MYO	NOKOUSM	LU	VTT	PŜYMQ[	POXOiSOQ	VKi	POiPOQQ	V̂VSKQM	MYO	ZLKMPVWMLP	MYVM	MYO	ZLKMPVWMLP[	N_	MYOQO	ZLKMPVWM	sLW]XOKMQ[	YVQ	V̂VSKQM	MYO	onKOPbc	ddf�	qYO	ZLKMPVWMLP	QYVTT	RPLXRMT_	RV_	VK_	]KiSQR]MOi	Q]XQ	SM	LnOQ	ML	\]NWLKMPVWMLPQb	qYO	ZLKMPVWMLP	QYVTT	RPLXRMT_	RV_	VKi	�VKi	QOW]PO	MYO	iSQWYVP̂O	LU�	VK_	TSOKQ	VQQOPMOi	N_	VTT	ROPQLKQ	LP	OKMSMSOQ	RPLROPT_	U]PKSQYSK̂	TVNLP[	QOPlSWOQ[	Ot]SRXOKM[	XVMOPSVTQ	LP	LMYOP	SMOXQ	SK	WLKKOWMSLK	nSMY	MYO	ROPULPXVKWO	LU	MYO	̀LPa	N_[	MYPL]̂Y	LP	LK	VWWL]KM	LU	MYO	ZLKMPVWMLPb	qYO	ZLKMPVWMLP	QYVTT	U]PKSQY	ML	MYO	onKOP	Q]WY	POTOVQOQ	LU	WTVSXQ	VKi	LMYOP	iLW]XOKMQ	VQ	XV_	NO	POt]OQMOi	N_	MYO	onKOP	UPLX	MSXO	ML	MSXO	ML	OlSiOKWO	Q]WY	RV_XOKM	�VKi	iSQWYVP̂O�b	qYO	onKOP	XV_	nSMYYLTi	����	LU	MYO	VXL]KM	LU	VK_	TSOK	]KTOQQ	MYO	ZLKMPVWMLP	OSMYOP	���	U]PKSQYOQ	ML	MYO	onKOP	Q]WY	POTOVQOQ	LU	WTVSXQ	VKi	LMYOP	iLW]XOKMQ	VQ	XV_	NO	POt]OQMOi	N_	MYO	onKOP	UPLX	MSXO	ML	MSXO	ML	OlSiOKWO	Q]WY	RV_XOKM	�VKi	iSQWYVP̂O�	LP	���	RPLlSiOQ	V	POVQLKVNT_	VWWORMVNTO	Q]POM_	NLKi	ML	RPLMOWM	MYO	onKOP[	MYO	mPLrOWM	VKi	MYO	\SMO	UPLX	TSOK	WTVSXQb	qYO	onKOP	XV_[	VM	SMQ	LRMSLK[	nSMYYLTi	RV_XOKM[	SK	nYLTO	LP	SK	RVPM[	ML	MYO	ZLKMPVWMLP	]KMST	Q]WY	iLW]XOKMQ	VPO	QL	U]PKSQYOib	qYO	onKOP	XV_	SQQ]O	rLSKM	WYOWaQ	RV_VNTO	ML	MYO	ZLKMPVWMLP	VKi	MYO	TSOK	WTVSXVKMb	qYO	ZLKMPVWMLP	
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KLMNN	OPQPROS	TROPURTQVS	MRO	LWNO	LMXUNPKK	YLP	Z[RPX	QXWU	MRV	NTPRKS	TR\N]OTR̂	MNN	P_̀PRKPK	MRO	MYYWXRPVKa	QPPKS	P_\P̀Y	YW	YLP	P_YPRY	M	NTPR	LMK	bPPR	QTNPO	bP\M]KP	WQ	QMTN]XP	WQ	̀MVUPRY	bV	YLP	Z[RPXcd	eefg	hLP	iWRYXM\YWX	KLMNN	jPXTQV	XPK̀WRKTbTNTYV	\XTYPXTM	QWX	PM\L	QTXKYkYTPX	l]b\WRYXM\YWXc	m	l]b\WRYXM\YWX	WQ	MRV	YTPX	YLMY	PR̂M̂PK	WYLPX	l]b\WRYXM\YWXK	U]KY	jPXTQV	XPK̀WRKTbTNTYV	\XTYPXTM	QWX	PM\L	WQ	TYK	NW[PXkYTPX	l]b\WRYXM\YWXKc	nPXTQT\MYTWR	KLMNN	TR\N]OP	YLMY	PM\L	l]b\WRYXM\YWXS	MY	YLP	YTUP	WQ	K]b\WRYXM\Y	P_P\]YTWRS	UPPYK	YLP	XPK̀WRKTbTNTYV	\XTYPXTM	NTKYPO	TR	YLP	oRKYX]\YTWRK	YW	pTOOPXKcqrstuvw	ex			uyz{sr|ustyz	}~	y�zwr	yr	}~	{w�qrqsw	uyzsrqusyr{d	exfe	hLP	YPXU	�lP̀MXMYP	iWRYXM\YWX�K��	KLMNN	UPMR	WYLPX	\WRYXM\YWXK	XPYMTRPO	bV	YLP	Z[RPX	]ROPX	KP̀MXMYP	M̂XPPUPRYKc	hLP	Z[RPX	XPKPXjPK	YLP	XT̂LY	YW	̀PXQWXU	\WRKYX]\YTWR	WX	ẀPXMYTWRK	XPNMYPO	YW	YLP	�XW�P\Y	[TYL	YLP	Z[RPXaK	W[R	QWX\PKS	MRO	[TYL	lP̀MXMYP	iWRYXM\YWXK	XPYMTRPO	]ROPX	iWROTYTWRK	WQ	YLP	iWRYXM\Y	K]bKYMRYTMNNV	KTUTNMX	YW	YLWKP	WQ	YLTK	iWRYXM\YS	TR\N]OTR̂	YLWKP	̀XWjTKTWRK	WQ	YLP	iWROTYTWRK	WQ	YLP	iWRYXM\Y	XPNMYPO	YW	TRK]XMR\P	MRO	[MTjPX	WQ	K]bXŴMYTWRc	oQ	YLP	iWRYXM\YWX	\NMTUK	YLMY	OPNMV	WX	MOOTYTWRMN	\WKY	TK	TRjWNjPO	bP\M]KP	WQ	K]\L	M\YTWR	bV	YLP	Z[RPXS	YLP	iWRYXM\YWX	KLMNN	UM�P	K]\L	\NMTU	MK	̀XWjTOPO	TR	YLP	iWRYXM\Y	�W\]UPRYK	P_\P̀Y	YLMY	YLP	iWRYXM\YWX	KLMNN	LMjP	RW	\NMTU	QWX	K]\L	\WRKYX]\YTWR	WX	ẀPXMYTWRK	YW	YLP	P_YPRY	OTK\NWKPO	TR	YLP	bTOOTR̂	OW\]UPRYK	WX	iWRYXM\Y	�W\]UPRYKd	exfx	hLP	iWRYXM\YWX	KLMNN	MQQWXO	YLP	Z[RPX	MRO	lP̀MXMYP	iWRYXM\YWXK	XPMKWRMbNP	Ẁ ẀXY]RTYV	QWX	TRYXWO]\YTWR	MRO	KYWXM̂P	WQ	YLPTX	UMYPXTMNK	MRO	P�]T̀UPRY	MRO	̀PXQWXUMR\P	WQ	YLPTX	M\YTjTYTPKS	MRO	KLMNN	\WRRP\Y	MRO	\WWXOTRMYP	YLP	iWRYXM\YWXaK	M\YTjTYTPK	[TYL	YLPTXK	MK	XP�]TXPO	bV	YLP	iWRYXM\Y	�W\]UPRYKcd	exf�	hLP	Z[RPX	KLMNN	bP	XPTUb]XKPO	bV	YLP	iWRYXM\YWX	QWX	\WKYK	TR\]XXPO	bV	YLP	Z[RPX	[LT\L	MXP	̀MVMbNP	YW	M	lP̀MXMYP	iWRYXM\YWX	bP\M]KP	WQ	OPNMVKS	TÙ XẀPXNV	YTUPO	M\YTjTYTPKS	WX	OPQP\YTjP	\WRKYX]\YTWR	WQ	YLP	iWRYXM\YWXc	hLP	Z[RPX	KLMNN	bP	XPK̀WRKTbNP	YW	YLP	iWRYXM\YWX	QWX	\WKYK	TR\]XXPO	bV	YLP	iWRYXM\YWX	bP\M]KP	WQ	OPNMVKS	TÙ XẀPXNV	YTUPO	M\YTjTYTPKS	OMUM̂P	YW	YLP	�WX�S	WX	OPQP\YTjP	\WRKYX]\YTWR	WQ	M	lP̀MXMYP	iWRYXM\YWXcqrstuvw	e�			u�qz�w{	tz	s�w	�yr�d	e�fe	pV	M̀ X̀ẀXTMYP	�WOTQT\MYTWRS	\LMR̂PK	TR	YLP	�WX�	UMV	bP	M\\WÙ NTKLPO	MQYPX	P_P\]YTWR	WQ	YLP	iWRYXM\Yc	hLP	Z[RPXS	[TYLW]Y	TRjMNTOMYTR̂	YLP	iWRYXM\YS	UMV	WXOPX	\LMR̂PK	TR	YLP	�WX�	[TYLTR	YLP	̂PRPXMN	K\ẀP	WQ	YLP	iWRYXM\Y	\WRKTKYTR̂	WQ	MOOTYTWRKS	OPNPYTWRKS	WX	WYLPX	XPjTKTWRKS	[TYL	YLP	iWRYXM\Y	l]U	MRO	iWRYXM\Y	hTUP	bPTR̂	MO�]KYPO	M\\WXOTR̂NVc	hLP	iWRYXM\YWX	KLMNN	̀XWjTOP	̀XẀWKPO	\LMR̂PK	TR	YLP	iWRYXM\Y	l]U	MRO	iWRYXM\Y	hTUP	�TQ	MRV�	MK	KWWR	MK	XPMKWRMbNV	̀WKKTbNP	MRO	[TYLTR	QTjP	OMVK	WQ	YLP	Z[RPXaK	WX	mX\LTYP\YaK	XP�]PKYc	l]\L	\LMR̂PK	TR	YLP	�WX�	KLMNN	bP	M]YLWXT�PO	bV	[XTYYPR	iLMR̂P	ZXOPX	KT̂RPO	bV	YLP	Z[RPXS	iWRYXM\YWXS	MRO	mX\LTYP\YS	WX	bV	[XTYYPR	iWRKYX]\YTWR	iLMR̂P	�TXP\YTjP	KT̂RPO	bV	YLP	Z[RPX	MRO	mX\LTYP\Yc	�̀WR	TKK]MR\P	WQ	YLP	iLMR̂P	ZXOPX	WX	iWRKYX]\YTWR	iLMR̂P	�TXP\YTjPS	YLP	iWRYXM\YWX	KLMNN	̀XW\PPO	̀XWÙ YNV	[TYL	K]\L	\LMR̂PK	TR	YLP	�WX�S	]RNPKK	WYLPX[TKP	̀XWjTOPO	TR	YLP	iLMR̂P	ZXOPX	WX	iWRKYX]\YTWR	iLMR̂P	�TXP\YTjPcd	e�fx	mO�]KYUPRYK	TR	YLP	iWRYXM\Y	l]U	MRO	iWRYXM\Y	hTUP	XPK]NYTR̂	QXWU	M	\LMR̂P	TR	YLP	�WX�	KLMNN	bP	OPYPXUTRPO	bV	U]Y]MN	M̂XPPUPRY	WQ	YLP	̀MXYTPK	WXS	TR	YLP	\MKP	WQ	M	iWRKYX]\YTWR	iLMR̂P	�TXP\YTjP	KT̂RPO	WRNV	bV	YLP	Z[RPX	MRO	mX\LTYP\YS	bV	YLP	iWRYXM\YWXaK	\WKY	WQ	NMbWXS	UMYPXTMNS	P�]T̀UPRYS	MRO	XPMKWRMbNP	WjPXLPMO	MRO	̀XWQTYS	]RNPKK	YLP	M̀XYTPK	M̂XPP	WR	MRWYLPX	UPYLWO	QWX	OPYPXUTRTR̂	YLP	\WKY	WX	\XPOTYc	�PROTR̂	QTRMN	OPYPXUTRMYTWR	WQ	YLP	YWYMN	\WKY	WQ	M	iWRKYX]\YTWR	iLMR̂P	�TXP\YTjPS	YLP	iWRYXM\YWX	UMV	XP�]PKY	̀MVUPRY	QWX	�WX�	\WÙ NPYPO	̀]XK]MRY	YW	YLP	iWRKYX]\YTWR	iLMR̂P	�TXP\YTjPc	hLP	mX\LTYP\Y	[TNN	UM�P	MR	TRYPXTU	OPYPXUTRMYTWR	WQ	YLP	MUW]RY	WQ	̀MVUPRY	O]P	QWX	̀]X̀WKPK	WQ	\PXYTQVTR̂	YLP	iWRYXM\YWXaK	UWRYLNV	m̀ ǸT\MYTWR	QWX	�MVUPRYc	WX	MK	WYLPX[TKP	̀XWjTOPO	TR	YLTK	m̂XPPUPRYc	�LPR	YLP	Z[RPX	MRO	iWRYXM\YWX	M̂XPP	WR	MO�]KYUPRYK	YW	YLP	iWRYXM\Y	l]U	MRO	iWRYXM\Y	hTUP	MXTKTR̂	QXWU	M	iWRKYX]\YTWR	iLMR̂P	�TXP\YTjPS	YLP	mX\LTYP\Y	[TNN	̀XP̀MXP	M	iLMR̂P	ZXOPXc	hLP	P_P\]YTWR	WQ	M	iLMR̂P	ZXOPX	KLMNN	\WRKYTY]YP	M	[MTjPX	WQ	iNMTUK	bV	YLP	iWRYXM\YWX	MXTKTR̂	W]Y	WQ	YLP	K\ẀP	WQ	�WX�	YW	bP	̀PXQWXUPO	WX	OPNPYPO	̀]XK]MRY	YW	YLP	iLMR̂P	ZXOPXS	P_\P̀Y	MK	K̀P\TQT\MNNV	OPK\XTbPO	TR	YLP	iLMR̂P	ZXOPXc	iLMR̂P	ZXOPXK	KLMNN	bP	WR	MR	mom	iLMR̂P	ZXOPX	QWXU	WX	TYK	P�]TjMNPRY	M\\P̀YMbNP	YW	YLP	Z[RPXcd	e�f�	hLP	mX\LTYP\Y	[TNN	LMjP	M]YLWXTYV	YW	WXOPX	UTRWX	\LMR̂PK	TR	YLP	�WX�	RWY	TRjWNjTR̂	MO�]KYUPRY	TR	YLP	iWRYXM\Y	l]U	WX	P_YPRKTWR	WQ	YLP	iWRYXM\Y	hTUP	MRO	RWY	TR\WRKTKYPRY	[TYL	YLP	TRYPRY	WQ	YLP	iWRYXM\Y	�W\]UPRYKc	l]\L	\LMR̂PK	KLMNN	bP	PQQP\YPO	bV	[XTYYPR	WXOPX	MRO	KLMNN	bP	bTROTR̂	WR	YLP	Z[RPX	MRO	iWRYXM\YWXc	hLP	iWRYXM\YWX	KLMNN	\MXXV	W]Y	K]\L	[XTYYPR	WXOPXK	̀XWÙ YNVc	oQ	YLP	iWRYXM\YWX	bPNTPjPK	YLMY	YLP	̀XẀWKPO	UTRWX	\LMR̂P	TR	YLP	�WX�	[TNN	MQQP\Y	YLP	iWRYXM\Y	l]U	WX	iWRYXM\Y	hTUPS	YLP	iWRYXM\YWX	KLMNN	RWYTQV	YLP	Z[RPX	MRO	mX\LTYP\Y	MRO	KLMNN	RWY	̀XW\PPO	YW	TÙ NPUPRY	YLP	\LMR̂P	TR	YLP	�WX�cYLP	�WX�	]RNPKK	YLP	Z[RPX	MRO	iWRYXM\YWX	M̂XPP	WR	K]\L	\LMR̂P	TR	[XTYTR̂	WX	YLP	Z[RPX	TKK]PK	M	iWRKYX]\YTWR	iLMR̂P	�TXP\YTjPc
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J	KLMN	OP	QRSQTUVTW	RX	YSZSR[S	\]̂_̀QUV	QRSẀàRS_	UXT	TSQRYSaTXTW	Ua	a]T	_̀aT	a]Ua	ẀPPTX	bUaTX̀UVV̂	PXRb	a]R_T	S̀ẀQUaTW	̀S	a]T	cRSaXUQa	dRQYbTSa_	RX	PXRb	a]R_T	QRSẀàRS_	RXẀSUX̀V̂	PRYSW	aR	Tè_af	a]T	cRSaXUQa	gYb	USW	cRSaXUQa	h̀bT	_]UVV	iT	TjỲaUiV̂	UWkY_aTW	U_	bYaYUVV̂	UlXTTW	iTa[TTS	a]T	m[STX	USW	cRSaXUQaRXn	\XRòWTW	a]Ua	a]T	cRSaXUQaRX	\XRòWT_	SRàQT	aR	a]T	m[STX	USW	pXQ]̀aTQa	\XRb\aV̂	USW	iTPRXT	QRSẀàRS_	UXT	Ẁ_aYXiTWq_R̀V_	XT\RXa_	RX	Ra]TX	XT\RXa_	UoÙVUiVT	aR	a]T	cRSaXUQaRX	RX	PXRb	a]R_T	QRSẀàRS_	RXẀSUX̀V̂	PRYSW	aR	Tè_a	USW	lTSTXUVV̂	XTQRlS̀rTW	U_	̀S]TXTSa	̀S	QRS_aXYQàRS	UQàòàT_	RP	a]T	Q]UXUQaTX	\XRòWTW	PRX	̀S	a]T	cRSaXUQa	dRQYbTSa_f	a]TS	a]T	cRSaXUQaRX	_]UVV	l̀oT	[X̀aaTS	SRàQT	aR	a]T	m[STX	USW	pXQ]̀aTQa	\XRb\aV̂	iTPRXT	QRSẀàRS_	UXT	Ẁ_aYXiTW	USW	̀S	SR	ToTSa	VUaTX	a]US	_ToTS	WÛ_	UPaTX	a]T	P̀X_a	Ri_TXoUSQT	RP	a]T	QRSẀàRS_q	OP	_YQ]	QRSẀàRS_	ẀPPTX	bUaTX̀UVV̂	USW	QUY_T	US	̀SQXTU_T	RX	WTQXTU_T	̀S	a]T	cRSaXUQaRXs_	QR_a	RPf	RX	àbT	XTjỲXTW	PRXf	\TXPRXbUSQT	RP	UŜ	\UXa	RP	a]T	tRXZf	a]T	cRSaXUQaRX	_]UVV	bUZT	UŜ	XT_YVàSl	cVÙb	̀S	UQQRXWUSQT	[̀a]	a]T	Ẁ_\YaT	XT_RVYàRS	\XRQTWYXT	̀S	pXàQVT	uvq	wR	̀SQXTU_T	aR	a]T	cRSaXUQa	gYb	RX	cRSaXUQa	h̀bT	_]UVV	iT	UVVR[TW	̀P	a]T	cRSaXUQaRX	ZST[	RX	_]RYVW	]UoT	ZSR[S	RP	a]T	QRSQTUVTW	QRSẀàRS_	\X̀RX	aR	̀a_	TeTQYàSl	a]T	cRSaXUQaq	OP	a]T	cRSaXUQaRX	TSQRYSaTX_	_YQ]	U	QRSẀàRS	PRX	[]̀Q]	̀a	_TTZ_	UWẀàRSUV	àbT	RX	bRST̂f	cRSaXUQaRX	_]UVV	SRa	QRbbTSQT	UŜ	[RXZ	RX	̀SQYX	UŜ	UWẀàRSUV	kRi	_̀aT	QR_a_	̀S	XTlUXW	aR	a]T	QRSẀàRS	[̀a]RYa	[X̀aaTS	ẀXTQàRS	aR	WR	_R	PXRb	a]T	m[STXf	TeQT\a	̀S	a]T	QU_T	RP	US	TbTXlTSQ̂	USW	TeQT\a	U_	bÛ	Ra]TX[̀_T	iT	XTjỲXTW	î	UŜ	TSòXRSbTSaUV	RX	SUaYXUV	XT_RYXQT	XTlYVUàRSqJ	KLMx	yz{|}~	���	{��|�|��{z	y�~�	��	�|}�J	KLMxMK	cVÙb_	PRX	US	̀SQXTU_T	̀S	a]T	cRSaXUQa	gYb	RX	US	TeaTS_̀RS	RP	a]T	cRSaXUQa	h̀bT	bY_a	iT	bUWT	iTPRXT	\XRQTTẀSl	aR	TeTQYaT	a]T	tRXZ	USW	[̀a]̀S	_ToTS	WÛ_	UPaTX	a]T	RQQYXXTSQT	RP	a]T	ToTSa	l̀òSl	X̀_T	aR	a]T	cVÙbq	wR	QVÙb	_]UVV	iT	oUV̀W	YSVT__	_R	bUWTq	h]T	cRSaXUQaRX	̀_	SRa	XTjỲXTW	aR	\XRòWT	US	UWoUSQT	[X̀aaTS	cVÙb	PRX	cVÙb_	XTVUàSl	aR	US	TbTXlTSQ̂	TSWUSlTX̀Sl	V̀PT	RX	\XR\TXâf	̀S	[]̀Q]	QU_T	a]T	cRSaXUQaRX	_]UVV	\XRQTTW	USW	a]TS	SRàP̂	a]T	m[STXq	cVÙb_	PRX	UWẀàRSUV	QR_a	XT_YVàSl	PXRb	U	cVÙb	PRX	UWẀàRSUV	cRSaXUQa	h̀bT	_]UVV	SRa	TeQTTW	a]T	VTU_a	QR_a	XTU_RSUiV̂	STQT__UX̂	RP	UQ]̀TòSl	a]T	QRb\VTàRS	WUaTqJ	KLM�	��|����	���|y�	��	yz{|}~J	KLM�MK	pŜ	cVÙb	RP	a]T	cRSaXUQaRX	UlÙS_a	a]T	m[STX	PRX	WUbUlT_f	UWẀàRSUV	\ÛbTSa	PRX	UŜ	XTU_RSf	RX	TeaTS_̀RS	RP	àbTf	[]Ta]TX	YSWTX	a]T	cRSaXUQa	RX	Ra]TX[̀_Tf	_]UVV	iT	QRSQVY_̀oTV̂	WTTbTW	aR	]UoT	iTTS	[ÙoTW	î	a]T	cRSaXUQaRX	YSVT__	U	àbTV̂	[X̀aaTS	SRàQT	USW	QVÙb	a]TXTPRX	̀_	bUWT	\YX_YUSa	aR	USW	̀S	_aX̀Qa	UQQRXWUSQT	[̀a]	a]T	U\\V̀QUiVT	\XRò_̀RS_	RP	a]T	cRSaXUQaq	wR	UQaf	Rb̀__̀RSf	RX	ZSR[VTWlTf	UQaYUV	RX	QRS_aXYQàoTf	RP	a]T	m[STX	RX	a]T	pXQ]̀aTQaf	S̀QVYẀSl	[̀a]RYa	V̀b̀aUàRS	_Yi_TjYTSa	Ẁ_QY__̀RSf	STlRàUàRS	RX	QRS_̀WTXUàRS	RP	a]T	cVÙbf	_]UVV	̀S	UŜ	[Û	iT	WTTbTW	aR	iT	U	[ÙoTX	RP	a]T	XTjỲXTbTSa	PRX	àbTV̂	[X̀aaTS	SRàQT	USW	PRX	àbTV̂	[X̀aaTS	cVÙb_	YSVT__	a]T	m[STX	\XRòWT_	a]T	cRSaXUQaRX	[̀a]	US	Te\V̀Q̀af	YSTjỲoRQUV	[X̀aaTS	[ÙoTX	RP	àbTV̂	SRàQT	USW	cVÙbqJ	KLM�	��|y|��	y�}������~J	KLM�qv	OP	a]T	m[STX	USW	cRSaXUQaRX	QUSSRa	UlXTT	RS	a]T	QR_a	RX	QXTẀa	aR	a]T	m[STX	PXRb	U	c]USlT	̀S	a]T	tRXZf	RX	PXRb	US	ToTSa	l̀òSl	X̀_T	aR	U	QVÙbf	a]T	cRSaXUQaRX	_]UVV	ZTT\	USW	\XT_TSaf	̀S	_YQ]	PRXb	U_	a]T	m[STX	bÛ	\XT_QX̀iTf	US	̀aTb̀rTW	UQQRYSàSl	aRlTa]TX	[̀a]	_Y\\RXàSl	WUaUq	p\\XRoUV	bÛ	SRa	iT	l̀oTS	[̀a]RYa	_YQ]	̀aTb̀rUàRSq	�ÙVYXT	aR	\XRòWT	WUaU	XTjYT_aTW	î	a]T	m[STX	_]UVV	QRS_àaYaT	[ÙoTX	RP	UŜ	QVÙb	PRX	Q]USlT_	̀S	a]T	cRSaXUQa	h̀bT	RX	cRSaXUQa	gYbq	h]T	aRaUV	QR_a	RP	UŜ	̀SQXTU_T	RX	WTQXTU_T	̀S	a]T	cRSaXUQa	gYb	_]UVV	iT	V̀b̀aTW	aR	a]T	XTU_RSUiVT	oUVYTf	U_	WTaTXb̀STW	î	a]T	pXQ]̀aTQa	USW	a]T	m[STXf	RP	a]T	PRVVR[̀Sl�J	KLM�M�	d̀XTQa	VUiRX	QR_a_�	h]T_T	UXT	a]T	VUiRX	QR_a_	WTaTXb̀STW	T̀a]TX	î	T_àbUaTW	RX	UQaYUV	SYbiTX	RP	UWẀàRSUV	QXUPa	]RYX_	USW	a]T	]RYXV̂	QR_a_	STQT__UX̂	aR	\TXPRXb	a]T	Q]USlT	̀S	a]T	tRXZq	h]T	]RYXV̂	QR_a	_]UVV	iT	iU_TW	Y\RS	a]T	PRVVR[̀Sl�MK �U_̀Q	[UlT_	USW	PX̀SlT	iTSTP̀a_�	�U_̀Q	[UlT_	̀SQVYWT	a]T	]RYXV̂	[UlT	XUaT	�[̀a]RYa	bUXZY\	RX	VUiRX	iYXWTS�	USW	PX̀SlT	iTSTP̀a_	U_	̀SQVYWTW	̀S	a]T	U\\V̀QUiVT	\XToÙV̀Sl	[UlT	XUaT	\TX	aXUWT	Ua	a]T	àbT	RP	ìWq	�X̀SlT	iTSTP̀a_	UXT	\ÙW	î	a]T	cRSaXUQaRX	aR	a]T	Tb\VR̂TT	U_	\UXa	RP	iU_̀Q	[UlT_	USW	U_	T_aUiV̀_]TW	î	a]T	tU_]̀SlaRS	dT\UXabTSa	RP	�UiRX	USW	OSWY_aX̀T_	RX	QRSaX̀iYaTW	aR	VUiRX	aXY_a	PYSW_	U_	̀aTb̀rTW	PX̀SlT	iTSTP̀a_f	USW	bÛ	̀SQVYWT	]RYXV̂	iTSTP̀a_	PRX	\TS_̀RSf	USSỲâf	aXÙS̀Slf	USW	YS̀RS	iTSTP̀a_f	SRa	aR	TeQTTW	a]Ua	_\TQ̀P̀TW	̀S	a]T	U\\V̀QUiVT	�OSaTSa	aR	�Û	�XToÙV̀Sl	tUlT�	PRX	a]T	VUiRXTX_f	U\\XTSàQT_f	USW	kRYXST̂bTS	\TXPRXb̀Sl	a]T	Q]USlTW	tRXZ	RS	a]T	_̀aTq	h]T	\XTb̀Yb	\RXàRS	RP	RoTXàbT	[UlT_	RX	]RV̀WÛ	[UlT_	̀_	SRa	̀SQVYWTW	YSVT__	\XT�U\\XRoTW	̀S	[X̀àSl	î	a]T	m[STXq	cR_a_	\ÙW	RX	̀SQYXXTW	î	a]T	cRSaXUQaRX	PRX	oUQUàRS_f	\TX	ẀTbf	iRSY_T_f	_aRQZ	R\àRS_f	RX	Ẁ_QXTàRSUX̂	\ÛbTSa_	aR	Tb\VR̂TT_	UXT	SRa	XT̀biYX_UiVTq	�XToÙV̀Sl	[UlT	XUaT_	_]UVV	iT	a]T	bUèbYb	[UlT	XUaT	\ÛUiVT	PRX	UŜ	c]USlT	̀S	a]T	tRXZq
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KL MNOPQORS	TURVOWUXQRY	ZTOQX[	XNU[OT\V[TNUR	[N	[]Q	̂[W[Q	N_	MWR]TÙ[NU	WR	TUaVR[OTWb	TURVOWUXQc	dQaTXWb	WTac	WUa	RVeebQdQU[Wb	eQURTNU	\f	XbWRR	WUa	OW[QR	QR[W\bTR]Qa	\f	[]Q	MWR]TÙ[NU	ZQeWO[dQU[	N_	gW\NO	WUa	hUaVR[OTQRi	j]QRQ	XNR[R	WOQ	WaaQa	[N	\WRTX	kẀQR	WR	eWO[	N_	[]Q	]NVObf	XNR[R	UQXQRRWOf	[N	eQO_NOd	[]Q	X]WÙQR	TU	[]Q	MNOPiKl mQaQOWb	TURVOWUXQRY	ZTOQX[	XNU[OT\V[TNUR	OQnVTOQa	\f	[]Q	mQaQOWb	hURVOWUXQ	oNdeQURW[TNU	pX[	qmhoprc	mQaQOWb	sUQdebNfdQU[	jWt	pX[	qmsjprc	WUa	̂[W[Q	sUQdebNfdQU[	oNdeQURW[TNU	pX[	q̂sopri	j]QRQ	XNR[R	WOQ	WaaQa	[N	\WRTX	kẀQR	WR	eWO[	N_	[]Q	]NVObf	XNR[R	UQXQRRWOf	[N	eQO_NOd	[]Q	X]WÙQR	TU	[]Q	MNOPiu	vlKwKl	xyz{|}	~�}{zy��	|��}��	j]TR	TR	WU	T[QdT�W[TNUc	TUXbVaTÙ	dW[QOTWb	TU�NTXQc	N_	[]Q	nVWU[T[f	WUa	XNR[	N_	WaaT[TNUWb	dW[QOTWbR	UQXQRRWOf	[N	eQO_NOd	[]Q	X]WÙQ	TU	[]Q	MNOPi	j]Q	VUT[	XNR[	R]Wbb	\Q	\WRQa	VeNU	[]Q	UQ[	XNR[	W_[QO	Wbb	aTRXNVU[R	NO	OQ\W[QRc	_OQT̀][	XNR[Rc	QteOQRR	X]WÒQRc	NO	ReQXTWb	aQbT�QOf	XNR[Rc	k]QU	WeebTXW\bQi	�N	bVde	RVd	XNR[R	kTbb	\Q	WbbNkQa	QtXQe[	k]QU	WeeON�Qa	TU	Wa�WUXQ	\f	[]Q	�kUQOi	ZTRXNVU[R	WUa	OQ\W[QR	\WRQa	NU	eONde[	eWfdQU[	R]Wbb	WXXOVQ	[N	[]Q	oNU[OWX[NO	NUbf	T_	[]Q	oNU[OWX[NO	N__QOR	[]Q	�kUQO	[]Q	NeeNO[VUT[f	[N	dWPQ	RVX]	eONde[	eWfdQU[	[N	N\[WTU	[]Q	aTRXNVU[	NO	OQ\W[Q	\V[	[]Q	�kUQO	aQXbTUQR	[]Q	NeeNO[VUT[fiu	vlKwK�	����}z�|}y��	{��y�~{�}	����{	|��}��	j]TR	TR	WU	T[QdT�W[TNU	N_	[]Q	WX[VWb	bQÙ[]	N_	[TdQ	[]W[	XNUR[OVX[TNU	QnVTedQU[	WeeONeOTW[Q	_NO	[]Q	MNOP	kTbb	\Q	VRQa	RNbQbf	NU	[]Q	X]WÙQ	TU	[]Q	MNOP	W[	[]Q	RT[Q	[TdQR	[]Q	WeebTXW\bQ	OQU[Wb	XNR[	WR	QR[W\bTR]Qa	\f	[]Q	bNkQO	N_	[]Q	bNXWb	eOQ�WTbTÙ	OW[Q	eV\bTR]Qa	TU	j]Q	�QU[Wb	�W[Q	�bVQ	�NNP	\f	ZW[W	�VQR[c	̂WU	�NRQc	oWbT_NOUTWc	WR	dNaT_TQa	\f	[]Q	p�o�M Ẑ�j	ẀOQQdQU[	NO	[]Q	WX[VWb	OW[Q	eWTa	WR	Q�TaQUXQa	\f	OQU[Wb	OQXQTe[Ri	pX[VWbc	OQWRNUW\bQ	dN\TbT�W[TNU	XNR[R	WOQ	eQOdT[[Qa	T_	[]Q	QnVTedQU[	TR	\ONV̀][	[N	[]Q	̂T[Q	RNbQbf	_NO	[]Q	X]WÙQ	TU	[]Q	MNOPi	h_	QnVTedQU[	TR	OQnVTOQa	_NO	k]TX]	W	OQU[Wb	OW[Q	TR	UN[	QR[W\bTR]Qa	\f	j]Q	�QU[Wb	�W[Q	�bVQ	�NNPc	WU	ẀOQQa	OQU[Wb	OW[Q	R]Wbb	\Q	QR[W\bTR]Qa	_NO	[]Q	QnVTedQU[c	k]TX]	OW[Q	WUa	VRQ	dVR[	\Q	WeeON�Qa	\f	[]Q	�kUQO	eOTNO	[N	eQO_NOdTÙ	[]Q	kNOPih_	dNOQ	[]WU	NUQ	OW[Q	TR	WeebTXW\bQc	[]Q	bNkQR[	OW[Q	kTbb	\Q	V[TbT�Qai		j]Q	OW[QR	TU	Q__QX[	W[	[]Q	[TdQ	N_	[]Q	eQO_NOdWUXQ	N_	[]Q	o]WÙQ	kNOP	WOQ	[]Q	dWtTdVd	OW[QR	WbbNkW\bQ	_NO	QnVTedQU[	N_	dNaQOU	aQRT̀U	WUa	TU	̀NNa	kNOPTÙ	XNUaT[TNU	WUa	TUXbVaQ	_Vbb	XNdeQURW[TNU	_NO	_VOUTR]TÙ	Wbb	_VQbc	NTbc	bV\OTXW[TNUc	OQeWTORc	dWTU[QUWUXQc	WUa	TURVOWUXQi		�nVTedQU[	UN[	N_	dNaQOU	aQRT̀U	WUa�NO	UN[	TU	̀NNa	kNOPTÙ	XNUaT[TNU	kTbb	]W�Q	bNkQO	OW[QRi		�NVObfc	kQQPbfc	WUa�NO	dNU[]bf	OW[QRc	WR	WeeONeOTW[Qc	kTbb	\Q	WeebTQa	[N	fTQba	[]Q	bNkQR[	[N[Wb	XNR[i		j]Q	OW[Q	_NO	QnVTedQU[	UQXQRRWOTbf	R[WUaTÙ	\f	_NO	_V[VOQ	VRQ	NU	[]Q	X]WÙQa	MNOP	R]Wbb	\Q	���	N_	[]Q	OW[Q	QR[W\bTR]Qa	W\N�Qi		j]Q	[N[Wb	XNR[	N_	OQU[Wb	WbbNkQa	R]Wbb	UN[	QtXQQa	[]Q	XNR[	N_	eVOX]WRTÙ	[]Q	QnVTedQU[	NV[OT̀][iu	vlKwK�	���}	��	���	|����{	y�	y���z��|{	�z	����	�z{~y�~�	j]TR	TR	aQ_TUQa	WRYKv oNU[OWX[NORS	bTW\TbT[f	TURVOWUXQY	j]Q	XNR[	qQteOQRRQa	WR	W	eQOXQU[ẀQr	N_	WUf	X]WÙQR	TU	[]Q	oNU[OWX[NOSR	bTW\TbT[f	TURVOWUXQ	WOTRTÙ	aTOQX[bf	_ONd	[]Q	X]WÙQa	MNOP 	WUaKL ¡V\bTX	kNOPR	\NUaY	j]Q	XNR[	qQteOQRRQa	WR	W	eQOXQU[ẀQr	N_	[]Q	X]WÙQ	TU	[]Q	oNU[OWX[NOSR	eOQdTVd	_NO	[]Q	oNU[OWX[NOSR	R[W[V[NOTbf	OQnVTOQa	eQO_NOdWUXQ	WUa	eWfdQU[	\NUaR	WOTRTÙ	aTOQX[bf	_ONd	[]Q	X]WÙQa	MNOPiseNU	OQnVQR[c	[]Q	oNU[OWX[NO	R]Wbb	eON�TaQ	[]Q	�kUQO	kT[]	RVeeNO[TÙ	aNXVdQU[W[TNU	_ONd	T[R	TURVOQO	NO	RVOQ[f	N_	WUf	WRRNXTW[Qa	XNR[	TUXVOOQaiu	vlKwK¢	£��|��}z�|}�z	|��}��	j]QRQ	WOQ	eWfdQU[R	[]Q	oNU[OWX[NO	dWPQR	[N	̂V\XNU[OWX[NOR	_NO	X]WÙQa	MNOP	eQO_NOdQa	\f	̂V\XNU[OWX[NORi	j]Q	̂V\XNU[OWX[NORS	XNR[	N_	X]WÙQa	MNOP	R]Wbb	\Q	aQ[QOdTUQa	TU	[]Q	RWdQ	dWUUQO	WR	eOQRXOT\Qa	TU	[]TR	̂QX[TNU	¤¥i¦iu	vlKwKw	§{{�	j]TR	TR	[]Q	WbbNkWUXQ	_NO	Wbb	XNd\TUQa	N�QO]QWac	eON_T[	WUa	N[]QO	XNR[Rc	TUXbVaTÙ	Wbb	N__TXQc	]NdQ	N__TXQ	WUa	RT[Q	N�QO]QWa	qTUXbVaTÙ	eON̈QX[	dWUẀQOc	eON̈QX[	QÙTUQQOc	N[]QO	QÙTUQQORc	eON̈QX[	_NOQdQUc	QR[TdW[NOc	RVeQOTU[QUaQU[	WUa	[]QTO	�Q]TXbQR	WUa	WRRTR[WU[Rrc	[WtQR	qQtXQe[	_NO	RWbQR	[Wtrc	kWOOWU[fc	RW_Q[f	XNR[Rc	eOTU[TÙ	WUa	XNefTÙc	nVWbT[f	XNU[ONb�WRRVOWUXQc	RdWbb	NO	]WUa	[NNb	X]WÒQR	q[NNbR	k]TX]	XNR[	©���	NO	bQRR	WUa	WOQ	UNOdWbbf	_VOUTR]Qa	\f	[]Q	eQO_NOdTÙ	XNU[OWX[NOrc	eOQeWOW[TNU	N_	WRª\VTb[	aOWkTÙRc	TdeWX[	NU	VUX]WÙQa	MNOPc	obWTd	eOQeWOW[TNUc	WXXQbQOW[TNUc	WUa	aQbWf	WUa	TdeWX[	XNR[R	N_	WUf	PTUac	WaaQa	[N	[]Q	[N[Wb	XNR[	[N	[]Q	�kUQO	N_	WUf	o]WÙQ	�OaQOc	oNUR[OVX[TNU	o]WÙQ	ZTOQX[T�Qc	obWTd	NO	WUf	N[]QO	XbWTd	N_	WUf	PTUa	NU	[]TR	¡ON̈QX[i	h[	R]Wbb	\Q	bTdT[Qa	TU	Wbb	XWRQR	[N	[]Q	_NbbNkTÙ	RX]QaVbQYKv j]Q	oNU[OWX[NO	R]Wbb	OQXQT�Q	¤«�	N_	[]Q	XNR[	N_	WUf	dW[QOTWbR	RVeebTQa	NO	kNOP	eONeQObf	eQO_NOdQa	\f	[]Q	oNU[OWX[NOSR	NkU	_NOXQRi
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KL MNO	PQRSTUVSQT	WNUXX	TOVOYZO	[\	Q]	SNO	ÛQ_RS	Q̀Oa	aYTOVSXb	SQ	U	c_dVQRSTUVSQT	QT	c_eeXYOT	]QT	ÛSOTYUXW	W_eeXYOa	QT	̀QTf	eTQeOTXb	eOT]QT̂Oa	db	SNUS	c_dVQRSTUVSQT	QT	c_eeXYOTgKh iUVN	c_dVQRSTUVSQT	Q]	URb	SYOT	WNUXX	TOVOYZO	jk\	Q]	SNO	VQWS	Q]	URb	̂USOTYUXW	eTQeOTXb	W_eeXYOa	QT	̀QTf	eOT]QT̂Oa	db	YSW	Q̀R	]QTVOWgKl iUVN	c_dVQRSTUVSQT	Q]	URb	SYOT	WNUXX	TOVOYZO	m\	Q]	SNO	ÛQ_RS	YS	eTQeOTXb	YRV_TW	]QT	̂USOTYUXW	W_eeXYOa	QT	̀QTf	eOT]QT̂Oa	db	YSW	W_eeXYOTW	QT	W_dVQRSTUVSQTW	Q]	URb	XQ̀OT	SYOTgKn MNO	VQWS	SQ	̀NYVN	SNYW	oOO	YW	SQ	dO	UeeXYOa	WNUXX	dO	aOSOT̂YROa	YR	UVVQTaURVO	̀YSN	cOVSYQR	jpg[gk	q	jpg[gmgKr MNO	SQSUX	W_̂ Ôa	oOO	Q]	SNO	PQRSTUVSQT	URa	UXX	c_dVQRSTUVSQTW	Q]	URb	SYOT	WNUXX	RQS	OsVOOa	kp\g	t]	SNO	oOO	̀Q_Xa	QSNOT̀YWO	OsVOOa	kp\u	SNO	PQRSTUVSQT	WNUXX	eTQeQTSYQRUXXb	TOa_VO	SNO	oOO	eOTVORSUvO	]QT	SNO	PQRSTUVSQT	URa	UXX	c_dVQRSTUVSQTW	OsVOeS	]QT	SNO	c_dVQRSTUVSQT	W_eeXbYRv	̂USOTYUX	QT	eOT]QT̂YRv	̀QTf	ỲSN	YSW	Q̀R	]QTVOWgt]	U	VNURvO	YR	SNO	wQTf	YRZQXZOW	dQSN	UaaYSYZO	URa	aOa_VSYZO	YSÔWu	SNO	UeeTQeTYUSO	oOO	UXXQ̀Oa	̀YXX	dO	UaaOa	SQ	SNO	ROS	aY]]OTORVO	Q]	SNO	YSÔWg	t]	SNO	ROS	aY]]OTORVO	YW	ROvUSYZOu	RQ	oOO	̀YXX	dO	UaaOa	SQ	SNO	ROvUSYZO	]Yv_TO	UW	U	]_TSNOT	aOa_VSYQRg	MNO	eUTSYOW	UVfRQ̀XOavO	SNUS	SNO	]OOW	XYWSOa	YR	SNYW	cOVSYQR	UTO	W_dWSURSYUXXb	vTOUSOT	SNUR	SNO	]OOW	URa	QZOTNOUa	RQT̂UXXb	YRVX_aOa	YR	aOSOT̂YRYRv	SNO	PQRSTUVS	c_̂ 	dYax	SNUS	SNOWO	NYvNOT	eOTVORSUvOW	UTO	U	W_]]YVYORS	ÛQ_RS	SQ	VQ̂ eORWUSO	SNO	PQRSTUVSQT	]QT	UXX	O]]OVSW	URa	ŶeUVSW	Q]	PNURvOW	YR	SNO	wQTfx	URa	SNUS	SNO	TOW_XSURS	QZOTVQ̂ eORWUSYQR	Q]	SNO	PQRSTUVSQT	]QT	WQ̂ O	PNURvOW	VQ̂ eORWUSOW	SNO	PQRSTUVSQT	]QT	URb	PNURvOW	]QT	̀NYVN	SNO	PQRSTUVSQT	dOXYOZOW	SNO	eOTVORSUvO	YW	QSNOT̀YWO	YRW_]]YVYORSg	MNO	VQWS	Q]	URb	VNURvOa	wQTf	QT	Q]	URb	QSNOT	YRVTOUWO	QT	aOVTOUWO	YR	SNO	PQRSTUVS	c_̂ u	YRVX_aYRv	U	PXUŶu	WNUXX	RQS	YRVX_aOu	ÛQRv	QSNOT	SNYRvWu	VQRW_XSURS	VQWSWu	USSQTRObWy	]OOWu	QT	PXUŶ	eTOeUTUSYQR	OseORWOWg	c_VN	YSÔW	UTO	RQS	TOVQZOTUdXO	]TQ̂ 	SNO	z̀ ROTg{|}~���	�l			}~���	�lK�	MŶO	XŶYSW	WSUSOa	YR	SNO	PQRSTUVS	�QV_̂ ORSW	UTO	Q]	SNO	OWWORVO	Q]	SNO	PQRSTUVSg	�b	OsOV_SYRv	SNYW	�vTOÔORS	SNO	PQRSTUVSQT	VQR]YT̂W	SNUS	SNO	PQRSTUVS	MŶO	YW	U	TOUWQRUdXO	eOTYQa	]QT	eOT]QT̂YRv	SNO	wQTfg�	�lKL	�RXOWW	QSNOT̀YWO	eTQZYaOau	PQRSTUVS	MŶO	YW	SNO	eOTYQa	Q]	SŶOu	YRVX_aYRv	U_SNQTY�Oa	Ua�_WŜORSWu	UXXQSSOa	YR	SNO	PQRSTUVS	�QV_̂ ORSW	]QT	c_dWSURSYUX	PQ̂ eXOSYQR	Q]	SNO	wQTfg�	�lKh	MNO	SOT̂	�aUb�	UW	_WOa	YR	SNO	PQRSTUVS	�QV_̂ ORSW	WNUXX	̂OUR	VUXORaUT	aUb	_RXOWW	QSNOT̀YWO	WeOVY]YVUXXb	aO]YROag�	�lKl	MNO	aUSO	Q]	c_dWSURSYUX	PQ̂ eXOSYQR	YW	SNO	aUSO	VOTSY]YOa	db	SNO	�TVNYSOVS	YR	UVVQTaURVO	̀YSN	cOVSYQR	jmg�gpg�	�lKn	t]	SNO	PQRSTUVSQT	YW	aOXUbOa	US	URb	SŶO	YR	SNO	VQ̂ ÔRVÔORS	QT	eTQvTOWW	Q]	SNO	wQTf	db	�j�	VNURvOW	QTaOTOa	YR	SNO	wQTfx	�k�	db	XUdQT	aYWe_SOWu	]YTOu	_R_W_UX	aOXUb	YR	aOXYZOTYOWu	UdRQT̂UX	UaZOTWO	̀OUSNOT	VQRaYSYQRW	RQS	TOUWQRUdXb	URSYVYeUSUdXOu	_RUZQYaUdXO	VUW_UXSYOWu	QT	URb	VU_WOW	dObQRa	SNO	PQRSTUVSQTyW	VQRSTQXx	QT	�p�	db	QSNOT	VU_WOW	SNUS	SNO	PQRSTUVSQT	UWWOTSWu	URa	SNO	�TVNYSOVS	z̀ ROT	aOSOT̂YROWu	�_WSY]b	aOXUbu	SNOR	SNO	PQRSTUVS	MŶO	WNUXX	dO	OsSORaOa	]QT	W_VN	TOUWQRUdXO	SŶO	UW	SNO	�TVNYSOVS	z̀ ROT	̂Ub	aOSOT̂YROu	W_d�OVS	SQ	SNO	eTQZYWYQRW	Q]	�TSYVXO	kjg	c_VN	VU_WOW	aQ	RQS	ORSYSXO	SNO	PQRSTUVSQT	SQ	UR	YRVTOUWO	YR	SNO	PQRSTUVS	c_̂ g	MNO	PQRSTUVSQT	WNUXX	TO�WVNOa_XO	YSW	wQTf	UW	ROVOWWUTb	WQ	UW	SQ	UVNYOZO	VQ̂ eXOSYQR	aUSOWg	�Rb	aOXUb	WNUXX	dO	̂OUW_TOa	db	SNO	VNURvO	YR	SNO	UVS_UX	VTYSYVUX	eUSN	Q]	VQRWST_VSYQRg	MNO	PQRSTUVSQT	WNUXX	TOVQZOT	aÛUvOW	]QT	aOXUb	]TQ̂ 	SNO	z̀ ROT	QRXb	Y]	SNO	UVSW	QT	Q̂ YWWYQRW	Q]	SNO	z̀ ROT	QT	eOTWQRW	UVSYRv	]QT	SNO	z̀ ROT	̀OTO	SNO	UVS_UXu	W_dWSURSYUX	VU_WO	Q]	SNO	aOXUb	URa	SNO	PQRSTUVSQT	VQ_Xa	RQS	NUZO	TOUWQRUdXb	UZQYaOa	SNO	aOXUb	db	SNO	OsOTVYWO	Q]	a_O	aYXYvORVOg	MNO	PQRSTUVSQT	WNUXX	RQS	YR	URb	OZORS	dO	ORSYSXOa	SQ	aÛUvOW	UTYWYRv	Q_S	Q]	UVS_UX	QT	UXXOvOa	XQWW	Q]	O]]YVYORVbx	̂QTUXOu	]USYv_Ou	USSYS_aOu	QT	XUdQT	TNbSN̂ x	VQRWST_VSYZO	UVVOXOTUSYQRx	NQ̂ O	Q]]YVO	QZOTNOUax	OseOVSURS	_RaOTT_Rx	STUaO	WSUVfYRvx	TOUWWYvR̂ ORS	Q]	̀QTfOTWx	VQRV_TTORS	QeOTUSYQRWx	aYX_SYQR	Q]	W_eOTZYWYQRx	XOUTRYRv	V_TZOx	dORO]YVYUX	QT	�QYRS	QVV_eURVbx	XQvYWSYVWx	TYeeXOx	WOUWQR	VNURvOx	OsSORaOa	QZOTNOUax	eTQ]YS	_eQR	aÛUvOW	]QT	aOXUbx	ŶeUVS	aÛUvOWu	V_̂ _XUSYZO	ŶeUVSu	QT	WŶYXUT	aÛUvOWg�	�lKr	t]	UaZOTWO	̀OUSNOT	VQRaYSYQRW	UTO	SNO	dUWYW	]QT	U	PXUŶ	]QT	UaaYSYQRUX	SŶOu	W_VN	PXUŶ	WNUXX	dO	aQV_̂ ORSOa	db	aUSU	W_dWSURSYUSYRv	SNUS	̀OUSNOT	VQRaYSYQRW	̀OTO	UdRQT̂UX	]QT	SNO	eOTYQa	Q]	SŶOu	VQ_Xa	RQS	NUZO	dOOR	TOUWQRUdXb	URSYVYeUSOa	URa	NUa	UR	UaZOTWO	O]]OVS	QR	SNO	WVNOa_XOa	VQRWST_VSYQRu	URa	SNUS	SNO	wQTf	̀UW	QR	WVNOa_XO	�QT	RQS	dONYRa	WVNOa_XO	SNTQ_vN	SNO	]U_XS	Q]	SNO	PQRSTUVSQT�	US	SNO	SŶO	SNO	UaZOTWO	̀OUSNOT	VQRaYSYQRW	QVV_TTOag	�OYSNOT	SNO	PQRSTUVS	MŶO	RQT	SNO	PQRSTUVS	c_̂ 	̀YXX	dO	Ua�_WSOa	]QT	RQT̂UX	YRVXÔORS	̀OUSNOTg	MNO	PQRSTUVSQT	WNUXX	dO	ORSYSXOa	SQ	U	VNURvO	YR	SNO	PQRSTUVS	MŶO	QRXb	�d_S	RQS	U	VNURvO	YR	SNO	PQRSTUVS	c_̂ �	Y]	SNO	PQRSTUVSQT	VUR	W_dWSURSYUSO	SQ	SNO	TOUWQRUdXO	WUSYW]UVSYQR	Q]	SNO	z̀ ROT	URa	�TVNYSOVS	SNUS	SNOTO	̀UW	̂USOTYUXXb	vTOUSOT	SNUR	RQT̂UX	YRVXÔORS	̀OUSNOT	VQRWYaOTYRv	
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KLM	NOPP	KMQR	SN	KLM	TSUKQVWK	XYRM	VUZ	O[YU\	V	KMU]̂MVQ	V_MQV\M	SN	VWWOROPVKMZ	QMWSQZ	RMVU	_VPOM[	NQSR	WPYRVKSPS\YWVP	ZVKV	WSR̀ YPMZ	â	KLM	bcdc	eM̀VQKRMUK	SN	TSRRMQWM	fVKYSUVP	gWMVUYW	VUZ	hKRS[̀LMQYW	hZRYUY[KQVKYSU	NSQ	KLM	PSWVPM	WPS[M[K	KS	KLM	iQSjMWKk	VUZ	KLVK	KLM	VPPM\MZ	VaUSQRVP	YUWPMRMUK	lMVKLMQ	VWKOVPP̂	MmKMUZMZ	KLM	WQYKYWVP	̀VKL	SN	KLM	nSQoc	XLM	WLVU\M	YU	KLM	TSUKQVWK	XYRM	[LVPP	aM	̀QS_Y[YSUVP	OUKYP	dOa[KVUKYVP	TSR̀ PMKYSU	LV[	aMMU	VWLYM_MZk	VK	lLYWL	KYRM	KLM	WLVU\M	YU	KLM	TSUKQVWK	XYRM	[LVPP	aM	KLM	MmKMUK	KS	lLYWL	KLM	KSKVP	UMK	VWWOROPVKMZ	UORaMQ	SN	WVPMUZVQ	ZV̂[	PS[K	ZOM	KS	YUWPMRMUK	lMVKLMQ	NQSR	WSRRMUWMRMUK	SN	KLM	nSQo	OUKYP	dOa[KVUKYVP	TSR̀ PMKYSU	MmWMMZ[	KLM	KSKVP	UMK	VWWOROPVKMZ	UORaMQ	KS	aM	Mm̀MWKMZ	NSQ	KLM	[VRM	̀MQYSZ	NQSR	KLM	VNSQM[VYZ	ZVKVcp	qrst	XLM	TSUKQVWKSQ	[LVPP	NOQUY[L	[ONNYWYMUK	NSQWM[k	WSU[KQOWKYSU	̀PVUK	VUZ	MuOỲRMUKk	VUZ	[LVPP	lSQo	[OWL	LSOQ[k	YUWPOZYU\	UY\LK	[LYNK[k	S_MQKYRM	S̀MQVKYSU[	VUZ	lMMoMUZ	VUZ	LSPYZV̂	lSQo	V[	RV̂	aM	UMWM[[VQ̂	KS	YU[OQM	WSR̀ PMKYSU	SN	KLM	nSQo	lYKLYU	KLM	TSUKQVWK	XYRM	VUZ	KLM	V̀ Q̀S_MZ	TSUKQVWKSQv[	WSU[KQOWKYSU	[WLMZOPMc		wN	KLM	TSUKQVWKSQ	NVYP[	[Oa[KVUKYVPP̂	KS	̀MQNSQR	YU	V	KYRMP̂	RVUUMQ	YU	VWWSQZVUWM	lYKL	KLM	TSUKQVWK	eSWORMUK[	VUZk	KLQSO\L	KLM	NVOPK	SN	KLM	TSUKQVWKSQ	SQ	dOaWSUKQVWKSQx[y	SN	VÛ	KYMQ	NVYP[	KS	RMMK	KLM	TSUKQVWKSQv[	WSU[KQOWKYSU	[WLMZOPMk	KLM	TSUKQVWKSQ	[LVPP	KVoM	[OWL	[KM̀[	V[	RV̂	aM	UMWM[[VQ̂	KS	YRRMZYVKMP̂	YR̀ QS_M	YK[	̀QS\QM[[	â	YUWQMV[YU\	KLM	UORaMQ	SN	lSQoMQ[k	[LYNK[k	S_MQKYRM	S̀MQVKYSU[	SQ	ZV̂[	SN	lSQo	SQ	SKLMQ	RMVU[	VUZ	RMKLSZ[k	VPP	lYKLSOK	VZZYKYSUVP	WS[K	KS	KLM	glUMQcp	qrsz	X{|	Xw}|~�	Tg}i~|Xwgf	g�	X{wd	i�g�|TX	wd	|dd|fXwh~	Xg	X{|	gnf|�c	XLM	glUMQ	lYPP	YUWOQ	[MQYSO[	VUZ	[Oa[KVUKYVP	[̀MWYVPk	YUWYZMUKVP	VUZ	WSU[MuOMUKYVP	ZVRV\M[	YN	dOa[KVUKYVP	TSR̀ PMKYSU	SN	KLM	nSQo	ZSM[	USK	SWWOQ	lYKLYU	KLM	TSUKQVWK	XYRM�	LSlM_MQk	YK	lSOPZ	aM	ZYNNYWOPK	YN	USK	YR̀ S[[YaPM	KS	ZMKMQRYUM	KLM	VRSOUK	SN	[OWL	ZVRV\M[c	TSU[MuOMUKP̂k	̀QS_Y[YSU[	NSQ	PYuOYZVKMZ	ZVRV\M[	VQM	YUWPOZMZ	YU	KLM	TSUKQVWKc	XLM	glUMQv[	QY\LK	KS	PYuOYZVKMZ	ZVRV\M[	Y[	USK	VNNMWKMZ	â	̀VQKYVP	WSR̀ PMKYSUk	SWWÒVUŴk	SQ	aMUMNYWYVP	SWWÒVUŴc	~YuOYZVKMZ	ZVRV\M[	ZOM	KS	KLM	glUMQ	RV̂	aM	V̀ S̀QKYSUMZ	aMKlMMU	KLM	glUMQ	VUZ	TSUKQVWKSQ	VWWSQZYU\	KS	KLMYQ	QMPVKY_M	QM[̀SU[YaYPYK̂	NSQ	KLM	ZMPV̂c�������	q�			��������	���	����������p	q�sq	��������	��	������p	q�sqsq	nLMQM	KLM	TSUKQVWK	Y[	aV[MZ	SU	V	dKỲOPVKMZ	dOR	SQ	KLM	TS[K	SN	KLM	nSQo	lYKL	V	�OVQVUKMMZ	}VmYROR	iQYWM	ÒQ[OVUK	KS	dMWKYSU	�c 	SQ	�c¡k	KLM	XLM	TSUKQVWKSQ	[LVPP	[OaRYK	V	[WLMZOPM	SN	_VPOM[	KS	KLM	hQWLYKMWK	aMNSQM	KLM	NYQ[K	h̀ P̀YWVKYSU	NSQ	iV̂RMUKk	VPPSWVKYU\	KLM	MUKYQM	dKỲOPVKMZ	dOR	SQ	�OVQVUKMMZ	}VmYROR	iQYWM	KS	KLM	_VQYSO[	̀SQKYSU[	SN	KLM	nSQoc	XLM	[WLMZOPM	SN	_VPOM[	[LVPP	aM	̀QM̀VQMZ	YU	KLM	NSQRk	VUZ	[Ò S̀QKMZ	â	KLM	ZVKV	KS	[Oa[KVUKYVKM	YK[	VWWOQVŴ	QMuOYQMZ	â	KLM	hQWLYKMWKc	glUMQ	VUZ	hQKYWPM	¡c	XLY[	[WLMZOPM	SN	_VPOM[	[LVPP	aM	O[MZ	V[	V	aV[Y[	NSQ	QM_YMlYU\	KLM	TSUKQVWKSQv[	h̀ P̀YWVKYSU[	NSQ	iV̂RMUKc	iV̂RMUK[	[LVPP	aM	RVZM	V[	̀QS_YZMZ	YU	hQKYWPM	¡	SN	KLY[	h\QMMRMUKc	h̀ P̀YWVKYSU[	NSQ	iV̂RMUK	[LVPP	aM	YU	V	NSQR	[VKY[NVWKSQ̂	KS	KLM	glUMQ	VUZ	hQWLYKMWKcp	q�sqs¢	XLM	VPPSWVKYSU	SN	KLM	dKỲOPVKMZ	dOR	SQ	�OVQVUKMMZ	}VmYROR	iQYWM	OUZMQ	KLY[	dMWKYSU	£¤c£	[LVPP	USK	WSU[KYKOKM	V	[M̀VQVKM	[KỲOPVKMZ	[OR	SQ	\OVQVUKMMZ	RVmYROR	̀QYWM	NSQ	MVWL	YUZY_YZOVP	PYUM	YKMR	YU	KLM	[WLMZOPM	SN	_VPOM[cp	q�s¢	��¥¦§��	��¦̈©�¦�p	q�s¢sq	nLMQM	KLM	TSUKQVWK	dOR	Y[	KLM	TS[K	SN	KLM	nSQok	̀PO[	KLM	TSUKQVWKSQv[	�MM	lYKLSOK	V	�OVQVUKMMZ	}VmYROR	iQYWM	̀OQ[OVUK	KS	dMWKYSU	�c�k	KLM	TSUKQVWKSQ	[LVPP	̀QM̀VQM	VUZ	[OaRYK	KS	KLM	glUMQ	V	TSUKQSP	|[KYRVKM	lYKLYU	£¡	ZV̂[	SN	MmMWOKYU\	KLY[	h\QMMRMUKc	XLM	TSUKQSP	|[KYRVKM	[LVPP	YUWPOZM	KLM	M[KYRVKMZ	TS[K	SN	KLM	nSQo	̀PO[	KLM	TSUKQVWKSQv[	�MMcp	q�s¢s¢	XLM	TSUKQSP	|[KYRVKM	[LVPP	YUWPOZMªsq KLM	ZSWORMUK[	MUORMQVKMZ	YU	hQKYWPM	«k	YUWPOZYU\	VPP	}SZYNYWVKYSU[	KLMQMKS�s¢ V	PY[K	SN	KLM	V[[OR̀ KYSU[	RVZM	â	KLM	TSUKQVWKSQ	YU	KLM	̀QM̀VQVKYSU	SN	KLM	TSUKQSP	|[KYRVKM	KS	[Ò P̀MRMUK	KLM	YUNSQRVKYSU	̀QS_YZMZ	â	KLM	glUMQ	VUZ	WSUKVYUMZ	YU	KLM	TSUKQVWK	eSWORMUK[�s¬ V	[KVKMRMUK	SN	KLM	M[KYRVKMZ	TS[K	SN	KLM	nSQo	SQ\VUY­MZ	â	KQVZM	WVKM\SQYM[	SQ	[̂[KMR[	VUZ	KLM	TSUKQVWKSQv[	�MM�sr V	̀QSjMWK	[WLMZOPM	ÒSU	lLYWL	KLM	TSUKQSP	|[KYRVKM	Y[	aV[MZk	YUZYWVKYU\	̀QS̀S[MZ	dOaWSUKQVWKSQ[k	VWKY_YK̂	[MuOMUWM[	VUZ	ZOQVKYSU[k	RYPM[KSUM	ZVKM[	NSQ	QMWMỲK	VUZ	V̀ Q̀S_VP	SN	̀MQKYUMUK	YUNSQRVKYSUk	[WLMZOPM	SN	[LS̀	ZQVlYU\[	VUZ	[VR̀ PM[k	̀QSWOQMRMUK	VUZ	ZMPY_MQ̂	SN	RVKMQYVP[	SQ	MuOỲRMUK		KLM	glUMQv[	SWWÒVUŴ	QMuOYQMRMUK[k	VUZ	KLM	ZVKM	SN	dOa[KVUKYVP	TSR̀ PMKYSU�	VUZ
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KL M	NOPQ	RS	MTU	VRTQOTWXTVU	MYRZTQP	OTVNZ[X[	OT	Q\X	]RTQ̂RN	_PQOYMQX	SR̂	SẐQ\X̂	[X̀XNRaYXTQ	RS	[XPOWT	MT[	VRTPQ̂ZVQORTbc	dLKeKf	g\XT	Q\X	]RTQ̂RN	_PQOYMQX	OP	MVVXaQMhNX	QR	Q\X	ijTX̂	MT[	k̂V\OQXVQl	Q\X	ijTX̂	P\MNN	MVmTRjNX[WX	OQ	OT	ĵOQOTWb	n\X	ijTX̂oP	MVVXaQMTVX	RS	Q\X	]RTQ̂RN	_PQOYMQX	[RXP	TRQ	OYaNU	Q\MQ	Q\X	]RTQ̂RN	_PQOYMQX	VRTPQOQZQXP	M	pZM̂MTQXX[	qMrOYZY	ŝOVXbc	dLKeKt	n\X	]RTQ̂MVQR̂	P\MNN	[X̀XNRa	MT[	OYaNXYXTQ	M	[XQMONX[	PUPQXY	RS	VRPQ	VRTQ̂RN	Q\MQ	jONN	âR̀O[X	Q\X	ijTX̂	MT[	k̂V\OQXVQ	jOQ\	QOYXNU	OTSR̂YMQORT	MP	QR	Q\X	MTQOVOaMQX[	QRQMN	]RPQ	RS	Q\X	gR̂mb	n\X	VRPQ	VRTQ̂RN	PUPQXY	P\MNN	VRYaM̂X	Q\X	]RTQ̂RN	_PQOYMQX	jOQ\	Q\X	MVQZMN	VRPQ	SR̂	MVQÒOQOXP	OT	âRŴXPP	MT[	XPQOYMQXP	SR̂	ZTVRYaNXQX[	QMPmP	MT[	âRaRPX[	V\MTWXPb	n\OP	OTSR̂YMQORT	P\MNN	hX	̂XaR̂QX[	QR	Q\X	ijTX̂l	OT	ĵOQOTWl	TR	NMQX̂	Q\MT	Q\X	]RTQ̂MVQR̂oP	SÔPQ	kaaNOVMQORT	SR̂	sMUYXTQ	MT[	P\MNN	hX	̂X̀OPX[	MT[	PZhYOQQX[	jOQ\	XMV\	kaaNOVMQORT	SR̂	sMUYXTQbc	dLKeKL	n\X	ijTX̂	P\MNN	MZQ\R̂OuX	âXaM̂MQORT	RS	̂X̀OPORTP	QR	Q\X	]RTQ̂MVQ	vRVZYXTQP	Q\MQ	OTVR̂aR̂MQX	Q\X	MŴXX[wZaRT	MPPZYaQORTP	VRTQMOTX[	OT	Q\X	]RTQ̂RN	_PQOYMQXb	n\X	ijTX̂	P\MNN	âRYaQNU	SẐTOP\	PZV\	̂X̀OPX[	]RTQ̂MVQ	vRVZYXTQP	QR	Q\X	]RTQ̂MVQR̂b	n\X	]RTQ̂MVQR̂	P\MNN	TRQOSU	Q\X	ijTX̂	MT[	k̂V\OQXVQ	RS	MTU	OTVRTPOPQXTVOXP	hXQjXXT	Q\X	]RTQ̂RN	_PQOYMQX	MT[	Q\X	̂X̀OPX[	]RTQ̂MVQ	vRVZYXTQPbc	dLKf	xyyz{|}~{���	���	�}����~c	dLKfKd	kQ	NXMPQ	QXT	[MUP	hXSR̂X	Q\X	[MQX	XPQMhNOP\X[	SR̂	XMV\	âRŴXPP	aMUYXTQl	Q\X	]RTQ̂MVQR̂	P\MNN	PZhYOQ	QR	Q\X	k̂V\OQXVQ	MT	OQXYOuX[	kaaNOVMQORT	SR̂	sMUYXTQ	âXaM̂X[	OT	MVVR̂[MTVX	jOQ\	Q\X	PV\X[ZNX	RS	̀MNZXPl	OS	̂X�ZÔX[	ZT[X̂	�XVQORT	��b�l	SR̂	VRYaNXQX[	aR̂QORTP	RS	Q\X	gR̂mb	n\X	MaaNOVMQORT	P\MNN	hX	TRQM̂OuX[l	OS	̂X�ZÔX[�	hX	PZaaR̂QX[	hU	MNN	[MQM	PZhPQMTQOMQOTW	Q\X	]RTQ̂MVQR̂oP	̂OW\Q	QR	aMUYXTQ	Q\MQ	Q\X	ijTX̂	R̂	k̂V\OQXVQ	̂X�ZÔX�	P\MNN	̂XSNXVQ	̂XQMOTMWX	OS	âR̀O[X[	SR̂	OT	Q\X	]RTQ̂MVQ	vRVZYXTQP�	MT[	OTVNZ[X	MTU	̂X̀OPX[	VRPQ	VRTQ̂RN	OTSR̂YMQORT	̂X�ZÔX[	hU	�XVQORT	��b�b�b	kaaNOVMQORTP	SR̂	sMUYXTQ	P\MNN	TRQ	OTVNZ[X	̂X�ZXPQP	SR̂	aMUYXTQ	SR̂	aR̂QORTP	RS	Q\X	gR̂m	SR̂	j\OV\	Q\X	]RTQ̂MVQR̂	[RXP	TRQ	OTQXT[	QR	aMU	M	�ZhVRTQ̂MVQR̂	R̂	PZaaNOX̂l	ZTNXPP	PZV\	gR̂m	\MP	hXXT	aX̂SR̂YX[	hU	RQ\X̂P	j\RY	Q\X	]RTQ̂MVQR̂	OTQXT[P	QR	aMUb�XX	k̂QOVNX	�b	c	dLKfKe	gOQ\	XMV\	kaaNOVMQORT	SR̂	sMUYXTQ	j\X̂X	Q\X	]RTQ̂MVQ	�ZY	OP	hMPX[	ZaRT	Q\X	]RPQ	RS	Q\X	gR̂ml	R̂	Q\X	]RPQ	RS	Q\X	gR̂m	jOQ\	M	pZM̂MTQXX[	qMrOYZY	ŝOVXl	Q\X	]RTQ̂MVQR̂	P\MNN	PZhYOQ	aMÛRNNPl	aXQQU	VMP\	MVVRZTQPl	̂XVXOaQX[	OT̀ROVXP	R̂	OT̀ROVXP	jOQ\	V\XVm	̀RZV\X̂P	MQQMV\X[l	MT[	MTU	RQ\X̂	X̀O[XTVX	̂X�ZÔX[	hU	Q\X	ijTX̂	QR	[XYRTPQ̂MQX	Q\MQ	VMP\	[OPhẐPXYXTQP	MN̂XM[U	YM[X	hU	Q\X	]RTQ̂MVQR̂	RT	MVVRZTQ	RS	Q\X	]RPQ	RS	Q\X	gR̂m	X�ZMN	R̂	XrVXX[	âRŴXPP	aMUYXTQP	MN̂XM[U	̂XVXÒX[	hU	Q\X	]RTQ̂MVQR̂	aNZP		aMÛRNNP	SR̂	Q\X	aX̂OR[	VR̀X̂X[	hU	Q\X	âXPXTQ	kaaNOVMQORT	SR̂	sMUYXTQl	NXPP	Q\MQ	aR̂QORT	RS	Q\X	âRŴXPP	aMUYXTQP	MQQ̂OhZQMhNX	QR	Q\X	]RTQ̂MVQR̂oP	�XXbc	dLKfKf	sMUYXTQP	P\MNN	hX	YM[X	RT	MVVRZTQ	RS	YMQX̂OMNP	MT[	X�ZOaYXTQ	[XNÒX̂X[	MT[	PZOQMhNU	PQR̂X[	MQ	Q\X	POQX	SR̂	PZhPX�ZXTQ	OTVR̂aR̂MQORT	OT	Q\X	gR̂mb	�S	MaâR̀X[	OT	M[̀MTVX	hU	Q\X	ijTX̂l	aMUYXTQ	YMU	POYONM̂NU	hX	YM[X	SR̂	YMQX̂OMNP	MT[	X�ZOaYXTQ	PQR̂X[l	MT[	âRQXVQX[	ŜRY	[MYMWXl	RSS	Q\X	POQX	MQ	M	NRVMQORT	MŴXX[	ZaRT	OT	ĵOQOTWb	c	dLKfKt	n\X	]RTQ̂MVQR̂	jM̂̂MTQP	Q\MQ	QOQNX	QR	MNN	gR̂m	VR̀X̂X[	hU	MT	kaaNOVMQORT	SR̂	sMUYXTQ	jONN	aMPP	QR	Q\X	ijTX̂	TR	NMQX̂	Q\MT	Q\X	QOYX	RS	aMUYXTQb	n\X	]RTQ̂MVQR̂	SẐQ\X̂	jM̂̂MTQP	Q\MQ	ZaRT	PZhYOQQMN	RS	MT	kaaNOVMQORT	SR̂	sMUYXTQ	MNN	gR̂m	SR̂	j\OV\	]X̂QOSOVMQXP	SR̂	sMUYXTQ	\M̀X	hXXT	âX̀ORZPNU	OPPZX[	MT[	aMUYXTQP	̂XVXÒX[	ŜRY	Q\X	ijTX̂	P\MNNl	QR	Q\X	hXPQ	RS	Q\X	]RTQ̂MVQR̂oP	mTRjNX[WXl	OTSR̂YMQORT	MT[	hXNOXSl	hX	ŜXX	MT[	VNXM̂	RS	NOXTPl	VNMOYPl	PXVẐOQU	OTQX̂XPQP	R̂	RQ\X̂	XTVZYĥMTVXP	M[̀X̂PX	QR	Q\X	ijTX̂oP	OTQX̂XPQPbc	dLKt	���~{�{|}~��	���	�}����~c	dLKtKd	n\X	k̂V\OQXVQ	jONNl	jOQ\OT	PX̀XT	[MUP	MSQX̂	̂XVXOaQ	RS	Q\X	]RTQ̂MVQR̂oP	MaâR̀X[	kaaNOVMQORT	SR̂	sMUYXTQl	XOQ\X̂	OPPZX	QR	Q\X	ijTX̂	M	]X̂QOSOVMQX	SR̂	sMUYXTQl	jOQ\	M	VRaU	QR	Q\X	]RTQ̂MVQR̂l	SR̂	PZV\	MYRZTQ	MP	Q\X	k̂V\OQXVQ	[XQX̂YOTXP	OP	âRaX̂NU	[ZXl	R̂	TRQOSU	Q\X	]RTQ̂MVQR̂	MT[	ijTX̂	RS	Q\X	k̂V\OQXVQoP	̂XMPRTP	SR̂	jOQ\\RN[OTW	VX̂QOSOVMQORT	OT	j\RNX	R̂	OT	aM̂Q	MP	âR̀O[X[	OT	�XVQORT	��b�b�bc	dLKtKe	n\X	OPPZMTVX	RS	M	]X̂QOSOVMQX	SR̂	sMUYXTQ	jONN	VRTPQOQZQX	M	̂XâXPXTQMQORT	hU	Q\X	k̂V\OQXVQ	QR	Q\X	ijTX̂l	hMPX[	RT	Q\X	k̂V\OQXVQoP	X̀MNZMQORTP	RS	Q\X	gR̂m	MT[	Q\X	[MQM	OT	Q\X	kaaNOVMQORT	SR̂	sMUYXTQl	Q\MQl	QR	Q\X	hXPQ	RS	Q\X	k̂V\OQXVQoP	mTRjNX[WXl	OTSR̂YMQORTl	MT[	hXNOXSl	Q\X	gR̂m	\MP	âRŴXPPX[	QR	Q\X	aROTQ	OT[OVMQX[l	Q\X	�ZMNOQU	RS	Q\X	gR̂m	OP	OT	MVVR̂[MTVX	jOQ\	Q\X	]RTQ̂MVQ	vRVZYXTQPl	MT[	Q\X	]RTQ̂MVQR̂	OP	XTQOQNX[	QR	aMUYXTQ	OT	Q\X	MYRZTQ	VX̂QOSOX[b	
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KLM	NOPMQORSQ	PMTPMUMSVWVROSU	WPM	UXYZM[V	VO	WS	M\W]XWVROS	ON	VLM	̂OP_	NOP	[OSNOP̀WS[M	aRVL	VLM	bOSVPW[V	cO[X̀ MSVU	XTOS	dXYUVWSVRW]	bÒ T]MVROSe	VO	PMUX]VU	ON	UXYUMfXMSV	VMUVU	WSg	RSUTM[VROSUe	VO	[OPPM[VROS	ON	̀RSOP	gM\RWVROSU	NPÒ 	VLM	bOSVPW[V	cO[X̀ MSVU	TPROP	VO	[Ò T]MVROS	WSg	VO	UTM[RNR[	fXW]RNR[WVROSU	MhTPMUUMg	Yi	VLM	jP[LRVM[Vk	lOaM\MPe	VLM	RUUXWS[M	ON	W	bMPVRNR[WVM	NOP	mWì MSV	aR]]	SOV	YM	W	PMTPMUMSVWVROS	VLWV	VLM	jP[LRVM[V	LWU	nop	̀WgM	MhLWXUVR\M	OP	[OSVRSXOXU	OSqURVM	RSUTM[VROSU	VO	[LM[_	VLM	fXW]RVi	OP	fXWSVRVi	ON	VLM	̂OP_r	nsp	PM\RMaMg	[OSUVPX[VROS	̀MWSUe	M̀VLOgUe	VM[LSRfXMUe	UMfXMS[MUe	OP	TPO[MgXPMUr	ntp	PM\RMaMg	[OTRMU	ON	PMfXRURVROSU	PM[MR\Mg	NPÒ 	dXY[OSVPW[VOPU	WSg	UXTT]RMPU	WSg	OVLMP	gWVW	PMfXMUVMg	Yi	VLM	uaSMP	VO	UXYUVWSVRWVM	VLM	bOSVPW[VOPvU	PRQLV	VO	TWì MSVr	OP	nwp	̀WgM	MhẀRSWVROS	VO	WU[MPVWRS	LOa	OP	NOP	aLWV	TXPTOUM	VLM	bOSVPW[VOP	LWU	XUMg	̀OSMi	TPM\ROXU]i	TWRg	OS	W[[OXSV	ON	VLM	bOSVPW[V	dX̀ kx	yz{|{}	KLM	jP[LRVM[V	̀Wi	aRVLLO]g	W	bMPVRNR[WVM	NOP	mWì MSV	RS	aLO]M	OP	RS	TWPVe	VO	VLM	MhVMSV	PMWUOSWY]i	SM[MUUWPi	VO	TPOVM[V	VLM	uaSMPe	RN	RS	VLM	jP[LRVM[VvU	OTRSROS	VLM	PMTPMUMSVWVROSU	VO	VLM	uaSMP	PMfXRPMg	Yi	dM[VROS	o~kwks	[WSSOV	YM	̀WgMk	�N	VLM	jP[LRVM[V	RU	XSWY]M	VO	[MPVRNi	TWì MSV	RS	VLM	ẀOXSV	ON	VLM	jTT]R[WVROSe	VLM	jP[LRVM[V	aR]]	SOVRNi	VLM	bOSVPW[VOP	WSg	uaSMP	WU	TPO\RgMg	RS	dM[VROS	o~kwkok	�N	VLM	bOSVPW[VOP	WSg	VLM	jP[LRVM[V	[WSSOV	WQPMM	OS	W	PM\RUMg	ẀOXSVe	VLM	jP[LRVM[V	aR]]	TPÒ TV]i	RUUXM	W	bMPVRNR[WVM	NOP	mWì MSV	NOP	VLM	ẀOXSV	NOP	aLR[L	VLM	jP[LRVM[V	RU	WY]M	VO	Ẁ_M	UX[L	PMTPMUMSVWVROSU	VO	VLM	uaSMPk	KLM	jP[LRVM[V	̀Wi	W]UO	aRVLLO]g	W	bMPVRNR[WVM	NOP	mWì MSV	OPe	YM[WXUM	ON	UXYUMfXMSV]i	gRU[O\MPMg	M\RgMS[Me	̀Wi	SX]]RNi	VLM	aLO]M	OP	W	TWPV	ON	W	bMPVRNR[WVM	NOP	mWì MSV	TPM\ROXU]i	RUUXMge	VO	UX[L	MhVMSV	WU	̀Wi	YM	SM[MUUWPi	RS	VLM	jP[LRVM[VvU	OTRSROS	VO	TPOVM[V	VLM	uaSMP	NPÒ 	]OUU	NOP	aLR[L	VLM	bOSVPW[VOP	RU	PMUTOSURY]Me	RS[]XgRSQ	]OUU	PMUX]VRSQ	NPÒ 	W[VU	WSg	Ò RUUROSU	gMU[PRYMg	RS	dM[VROS	�kskse	YM[WXUM	ON{y gMNM[VR\M	̂OP_	SOV	PM̀MgRMgr{� VLRPgqTWPVi	[]WR̀U	NR]Mg	OP	PMWUOSWY]M	M\RgMS[M	RSgR[WVRSQ	TPOYWY]M	NR]RSQ	ON	UX[L	[]WR̀U	XS]MUU	UM[XPRVi	W[[MTVWY]M	VO	VLM	uaSMP	RU	TPO\RgMg	Yi	VLM	bOSVPW[VOPr{} NWR]XPM	ON	VLM	bOSVPW[VOP	VO	̀W_M	TWì MSVU	TPOTMP]i	VO	dXY[OSVPW[VOPU	OP	UXTT]RMPU	NOP	]WYOPe	̀WVMPRW]U	OP	MfXRT̀ MSVr{| PMWUOSWY]M	M\RgMS[M	VLWV	VLM	̂OP_	[WSSOV	YM	[Ò T]MVMg	NOP	VLM	XSTWRg	YW]WS[M	ON	VLM	bOSVPW[V	dX̀ r{z gẀWQM	VO	VLM	uaSMP	OP	W	dMTWPWVM	bOSVPW[VOPr{� PMWUOSWY]M	M\RgMS[M	VLWV	VLM	̂OP_	aR]]	SOV	YM	[Ò T]MVMg	aRVLRS	VLM	bOSVPW[V	KR̀M	WSg	VLWV	VLM	XSTWRg	YW]WS[M	aOX]g	SOV	YM	WgMfXWVM	VO	[O\MP	W[VXW]	OP	]RfXRgWVMg	gẀWQMU	NOP	VLM	WSVR[RTWVMg	gM]WirOP{� XSUWVRUNW[VOPi	TPOUM[XVROS	ON	VLM	̂OP_	Yi	VLM	bOSVPW[VOPe	RS[]XgRSQ	YXV	SOV	]R̀RVMg	VO	PMTMWVMg	OP	ẀVMPRW]	NWR]XPM	VO	[WPPi	OXV	VLM	̂OP_	RS	W[[OPgWS[M	aRVL	VLM	bOSVPW[V	cO[X̀ MSVUkaRVL	VLM	bOSVPW[V	cO[X̀ MSVUr{� NWR]XPM	VO	UXỲ RV	UVWVM̀MSVU	ON	RSVMSV	OP	WNNRgW\RVU	TMPVWRSRSQ	VO	aWQMU	TWRg	WU	PMfXRPMg	Yi	UVWVXVMr	{� NWR]XPM	VO	UXỲ RV	W	TPOTMP]i	XTgWVMg	bOSUVPX[VROS	d[LMgX]Mr{y� ]RfXRgWVMg	gẀWQMUr{yy NWR]XPM	VO	TPOTMP]i	̀WRSVWRS	WUqYXR]VUr{y� NWR]XPM	VO	TPOTMP]i	UXỲ RV	gWR]i	[OSUVPX[VROS	PM[OPgUr{y} NWR]XPM	VO	TPOTMP]i	UXỲ RV	[MPVRNRMg	TWiPO]]Ur	OP{y| NWR]XPM	VO	[Ò T]i	aRVL	W	PMfXRPM̀MSV	ON	VLM	bOSVPW[V	cO[X̀ MSVU	RS	aLR[L	VLM	uaSMP	LWU	PMUMP\Mg	VLM	PRQLV	VO	aRVLLO]g	TWì MSVkx	yz{|{|	̂LMS	MRVLMP	TWPVi	gRUTXVMU	VLM	jP[LRVM[VvU	gM[RUROS	PMQWPgRSQ	W	bMPVRNR[WVM	NOP	mWì MSV	XSgMP	dM[VROS	o~kwkte	RS	aLO]M	OP	RS	TWPVe	VLWV	TWPVi	̀Wi	UXỲ RV	W	b]WR̀	RS	W[[OPgWS[M	aRVL	jPVR[]M	sokx	yz{z	��������	��������x	yz{z{y	KLM	bOSVPW[VOP	ULW]]	TWi	MW[L	dXY[OSVPW[VOPe	SO	]WVMP	VLWS	UM\MS	gWiU	WNVMP	PM[MRTV	ON	TWì MSV	NPÒ 	VLM	uaSMPe	VLM	ẀOXSV	VO	aLR[L	VLM	dXY[OSVPW[VOP	RU	MSVRV]Mge	PMN]M[VRSQ	TMP[MSVWQMU	W[VXW]]i	PMVWRSMg	NPÒ 	TWì MSVU	VO	VLM	bOSVPW[VOP	OS	W[[OXSV	ON	VLM	dXY[OSVPW[VOPvU	TOPVROS	ON	VLM	̂OP_k	KLM	bOSVPW[VOP	ULW]]e	Yi	WTTPOTPRWVM	WQPMM̀MSV	aRVL	MW[L	dXY[OSVPW[VOPe	PMfXRPM	MW[L	dXY[OSVPW[VOP	VO	̀W_M	TWì MSVU	VO	UXYqUXY[OSVPW[VOPU	RS	W	UR̀R]WP	̀WSSMPkx	yz{z{�	�MRVLMP	VLM	uaSMP	SOP	jP[LRVM[V	ULW]]	LW\M	WS	OY]RQWVROS	VO	TWi	OP	UMM	VO	VLM	TWì MSV	ON	̀OSMi	VO	W	dXY[OSVPW[VOP	OP	UXTT]RMP	Mh[MTV	WU	̀Wi	OVLMPaRUM	YM	PMfXRPMg	Yi	]Wakx	yz{z{}	j	bMPVRNR[WVM	NOP	mWì MSVe	W	TPOQPMUU	TWì MSVe	OP	TWPVRW]	OP	MSVRPM	XUM	OP	O[[XTWS[i	ON	VLM	mPOZM[V	Yi	VLM	uaSMP	ULW]]	SOV	[OSUVRVXVM	W[[MTVWS[M	ON	̂OP_	SOV	RS	W[[OPgWS[M	aRVL	VLM	bOSVPW[V	cO[X̀ MSVUkx	yz{z{|	mPO\RgMg	VLM	uaSMP	LWU	NX]NR]]Mg	RVU	TWì MSV	OY]RQWVROSU	XSgMP	VLM	bOSVPW[V	cO[X̀ MSVUe	VLM	bOSVPW[VOP	ULW]]	gMNMSg	WSg	RSgM̀SRNi	VLM	uaSMP	NPÒ 	W]]	]OUUe	]RWYR]RVie	gẀWQM	OP	MhTMSUMe	RS[]XgRSQ	PMWUOSWY]M	WVVOPSMivU	NMMU	WSg	
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KLMLNOMLPQ	RSTRQURUV	OWLULQN	PXM	PY	OQZ	KLRQ	[KOL\	PW	PM]RW	[KOL\	YPW	TOZ\RQM	̂Z	OQZ	_X̂[PQMWO[MPW	PW	UXTTKLRW	PY	OQZ	MLRẀ	aTPQ	WR[RLTM	PY	QPML[R	PY	O	KLRQ	[KOL\	PW	PM]RW	[KOL\	YPW	TOZ\RQMV	M]R	bcQRW	U]OKK	QPMLYZ	M]R	dPQMWO[MPẀ	eY	OTTWPfRg	̂Z	M]R	OTTKL[ÔKR	[PXWMV	c]RQ	WRhXLWRgV	M]R	dPQMWO[MPW	\OZ	UX̂UMLMXMR	O	UXWRMZ	̂PQg	YPW	M]R	TWPTRWMZ	ONOLQUM	c]L[]	M]R	KLRQ	PW	PM]RW	[KOL\	YPW	TOZ\RQM	]OU	̂RRQ	OUURWMRg̀i	jklklk	mXWUXOQM	MP	ndo	pq̀rsV	tmWRfOLKLQN	oONRU	PQ	mX̂KL[	oPWuUVt	M]R	dPQMWO[MPW	cLKK	QPM	WR[RLfR	OQZ	TOZ\RQM	XQMLK	M]R	dPQMWO[MPW	OQg	OKK	_X̂[PQMWO[MPWU	PY	OQZ	MLRW	]OfR	UX̂\LMMRg	UMOMRvOTTWPfRg	t_MOMR\RQMU	PY	eQMRQM	MP	mOZ	mWRfOLKLQN	oONRt	MP	M]R	bcQRẀ	w]R	UMOMR\RQM	\XUM	]OfR	M]R	OTTWPfOK	PY	M]R	eQgXUMWLOK	_MOMLUML[LOQ	PY	M]R	xRTOWM\RQM	PY	yÔPW	OQg	eQgXUMWLRU	̂RYPWR	LM	LU	UX̂\LMMRg	MP	M]R	bcQRẀ	w]R	UMOMR\RQM	\XUM	LQ[KXgR	M]R	dPQMWO[MPWzU	WRNLUMWOMLPQ	QX\̂ RWV	M]R	QX\̂ RW	PY	cPWuRWU	LQ	RO[]	MWOgR	[KOUULYL[OMLPQV	OQg	M]R	OTTKL[ÔKR	cONR	WOMR	YPW	RO[]	MWOgR	KLUMRg̀	w]R	dPQMWO[MPW	ONWRRU	MP	TWPfLgR	RO[]	_X̂[PQMWO[MPW	PY	OQZ	MLRW	cLM]	O	U[]RgXKR	PY	OTTKL[ÔKR	TWRfOLKLQN	cONR	WOMRÙ	w]R	dPQMWO[MPW	OQg	M]R	WRUTR[MLfR	_X̂[PQMWO[MPWU	PY	OQZ	MLRW	U]OKK	TOZ	OKK	YRRU	WRhXLWRg	̂Z	M]R	xRTOWM\RQM	PY	yÔPW	OQg	eQgXUMWLRUV	LQ[KXgLQN	YRRU	YPW	M]R	OTTWPfOK	PY	M]R	t_MOMR\RQM	PY	eQMRQM	MP	mOZ	mWRfOLKLQN	oONRÙt	{TTWPfRg	[PTLRU	PY	M]R	t_MOMR\RQM	PY	eQMRQM	MP	mOZ	mWRfOLKLQN	oONRUt	\XUM	̂R	TPUMRg	c]RWR	cPWuRWU	[OQ	ROULKZ	WROg	M]R\̀i	jkl|	}~���������	����������i	jkl|lj	_X̂UMOQMLOK	dP\TKRMLPQ	LU	M]R	UMONR	LQ	M]R	TWPNWRUU	PY	M]R	oPWu	c]RQ	M]R	oPWu	PW	gRULNQOMRg	TPWMLPQ	M]RWRPY	LU	UXYYL[LRQMKZ	[P\TKRMR	LQ	O[[PWgOQ[R	cLM]	M]R	dPQMWO[M	xP[X\RQMU	UP	M]OM	M]R	bcQRW	[OQ	P[[XTZ	PW	XMLKL�R	M]R	oPWu	YPW	LMU	LQMRQgRg	XUR̀	{KK	oPWu	PM]RW	M]OQ	LQ[LgRQMOK	[PWWR[MLfR	PW	TXQ[]KLUM	cPWu	OQg	YLQOK	[KROQLQN	U]OKK	]OfR	̂RRQ	[P\TKRMRg̀	w]R	oPWu	LU	QPM	_X̂UMOQMLOKKZ	dP\TKRMR	LY	OKK	UZUMR\U	OQg	TOWMU	OWR	QPM	XUÔKRV	LY	OQZ	OTTKL[ÔKR	P[[XTOQ[Z	TRW\LM	�MR\TPWOWZ	PW	YLQOK�	]OU	QPM	̂RRQ	LUUXRgV	LY	OQZ	WRKOMRg	XMLKLMLRU	OWR	QPM	[PQQR[MRg	OQg	PTRWOMLQN	QPW\OKKZV	PW	LY	M]R	oPWu	LU	QPM	O[[RUUL̂KR	̂Z	QPW\OK	fR]L[XKOW	OQg	TRgRUMWLOQ	MWOYYL[	WPXMRÙ	w]R	YO[M	M]OM	M]R	bcQRW	\OZ	P[[XTZ	UP\R	PW	OKK	PY	M]R	mWP�R[M	gPRU	QPM	LQgL[OMR	M]OM	M]R	oPWu	LU	UX̂UMOQMLOKKZ	[P\TKRMRg	PW	M]OM	KLhXLgOMRg	gO\ONRU	OWR	MPKKRgV	[]OQNRgV	PW	RKL\LQOMRg̀i	jkl|l�	o]RQ	M]R	dPQMWO[MPW	[PQULgRWU	M]OM	M]R	oPWuV	PW	O	TPWMLPQ	M]RWRPY	c]L[]	M]R	bcQRW	ONWRRU	MP	O[[RTM	URTOWOMRKZV	LU	UX̂UMOQMLOKKZ	[P\TKRMRV	M]R	dPQMWO[MPW	U]OKK	TWRTOWR	OQg	UX̂\LM	MP	M]R	{W[]LMR[M	O	[P\TWR]RQULfR	KLUM	PY	LMR\U	MP	̂R	[P\TKRMRg	PW	[PWWR[MRg	TWLPW	MP	YLQOK	TOZ\RQM̀	�OLKXWR	MP	LQ[KXgR	OQ	LMR\	PQ	UX[]	KLUM	gPRU	QPM	OKMRW	M]R	WRUTPQUL̂LKLMZ	PY	M]R	dPQMWO[MPW	MP	[P\TKRMR	OKK	oPWu	LQ	O[[PWgOQ[R	cLM]	M]R	dPQMWO[M	xP[X\RQMÙi	jkl|l�	aTPQ	WR[RLTM	PY	M]R	dPQMWO[MPWzU	KLUMV	M]R	{W[]LMR[M	cLKK	\OuR	OQ	LQUTR[MLPQ	MP	gRMRW\LQR	c]RM]RW	M]R	oPWu	PW	gRULNQOMRg	TPWMLPQ	M]RWRPY	LU	UX̂UMOQMLOKKZ	[P\TKRMR̀	o]RQ	M]R	{W[]LMR[M	bcQRW	gRMRW\LQRU	M]OM	M]R	oPWu	PW	gRULNQOMRg	TPWMLPQ	M]RWRPY	LU	UX̂UMOQMLOKKZ	[P\TKRMRV	M]R	{W[]LMR[M	cLKK	M]R	bcQRW	cLKK	gLWR[M	M]R	{W[]LMR[M	MP	LUUXR	O	dRWMLYL[OMR	PY	_X̂UMOQMLOK	dP\TKRMLPQ	c]L[]	U]OKK	RUMÔKLU]	M]R	gOMR	PY	_X̂UMOQMLOK	dP\TKRMLPQ�	RUMÔKLU]	WRUTPQUL̂LKLMLRU	PY	M]R	bcQRW	OQg	dPQMWO[MPW	YPW	UR[XWLMZV	\OLQMRQOQ[RV	]ROMV	XMLKLMLRUV	gO\ONR	MP	M]R	oPWu	OQg	LQUXWOQ[R�	OQg	YLS	M]R	ML\R	cLM]LQ	c]L[]	M]R	dPQMWO[MPW	U]OKK	YLQLU]	OKK	LMR\U	PQ	M]R	KLUM	O[[P\TOQZLQN	M]R	dRWMLYL[OMR̀	oOWWOQMLRU	WRhXLWRg	̂Z	M]R	dPQMWO[M	xP[X\RQMU	U]OKK	[P\\RQ[R	PQ	M]R	gOMR	PY	_X̂UMOQMLOK	dP\TKRMLPQ	PY	M]R	oPWu	PW	gRULNQOMRg	TPWMLPQ	M]RWRPY	XQKRUU	PM]RWcLUR	TWPfLgRg	LQ	M]R	dRWMLYL[OMR	PY	_X̂UMOQMLOK	dP\TKRMLPQ̀i	jkl|l�	w]R	dRWMLYL[OMR	PY	_X̂UMOQMLOK	dP\TKRMLPQ	U]OKK	̂R	UX̂\LMMRg	MP	M]R	bcQRW	OQg	dPQMWO[MPW	YPW	M]RLW	cWLMMRQ	O[[RTMOQ[R	PY	WRUTPQUL̂LKLMLRU	OUULNQRg	MP	M]R\	LQ	M]R	dRWMLYL[OMR̀	aTPQ	UX[]	O[[RTMOQ[R	OQg	[PQURQM	PY	UXWRMZV	LY	OQZV	M]R	bcQRW	U]OKK	\OuR	TOZ\RQM	PY	WRMOLQONR	OTTKZLQN	MP	M]R	oPWu	PW	gRULNQOMRg	TPWMLPQ	M]RWRPỲ	_X[]	TOZ\RQM	U]OKK	̂R	Og�XUMRg	YPW	oPWu	M]OM	LU	LQ[P\TKRMR	PW	QPM	LQ	O[[PWgOQ[R	cLM]	M]R	WRhXLWR\RQMU	PY	M]R	dPQMWO[M	xP[X\RQMÙi	jkl�	�����	����������	���	�����	�������i	jkl�lj	aTPQ	WR[RLTM	PY	M]R	dPQMWO[MPWzU	QPML[R	M]OM	M]R	oPWu	LU	WROgZ	YPW	YLQOK	LQUTR[MLPQ	OQg	O[[RTMOQ[R	OQg	XTPQ	WR[RLTM	PY	O	YLQOK	{TTKL[OMLPQ	YPW	mOZ\RQMV	M]R	{W[]LMR[M	cLKK	TWP\TMKZ	\OuR	UX[]	LQUTR[MLPQ	OQgV	c]RQ	M]R	{W[]LMR[M	YLQgU	w]R	dPQMWO[MPW	U]OKK	QPMLYZ	M]R	{W[]LMR[M	OQg	M]R	bcQRW	LQ	cWLMLQN	c]RQ	M]R	dPQMWO[MPW	[PQULgRWU	M]R	oPWu	WROgZ	YPW	YLQOK	LQUTR[MLPQ	OQg	[P\TKRMR̀	aTPQ	WR[RLTM	PY	M]R	dPQMWO[MPWzU	cWLMMRQ	QPML[RV	M]R	{W[]LMR[M	cLKK	TWP\TMKZ	\OuR	OQ	LQUTR[MLPQ̀	oLM]LQ	r�	gOZU	OYMRW	WR[RLfLQN	M]R	cWLMMRQ	QPML[RV	M]R	bcQRW	cLKK	RLM]RW	O[[RTM	�LQOK	dP\TKRMLPQ	PY	M]R	oPWu	PW	QPMLYZ	M]R	dPQMWO[MPW	PY	oPWu	ZRM	MP	̂R	TRWYPW\Rg̀	eY	M]R	{W[]LMR[M	gRMRW\LQRU	M]OM	UP\R	PW	OKK	M]R	TXQ[]	KLUM	LMR\U	OWR	QPM	ZRM	[P\TKRMRgV	M]R	dPQMWO[MPW	U]OKK	̂R	WRUTPQUL̂KR	MP	M]R	bcQRW	YPW	OKK	[PUMUV	LQ[KXgLQN	{W[]LMR[MzU	YRRUV	YPW	OQZ	UX̂URhXRQM	{W[]LMR[MzU	LQUTR[MLPQU	MP	gRMRW\LQR	[P\TKLOQ[R	cLM]	M]R	TXQ[]	KLUM̀	o]RQ	M]R	{W[]LMR[M	YLQgU	OKK	TXQ[]	KLUM	LMR\U	[P\TKRMRV	M]R	oPWu	O[[RTMÔKR	XQgRW	M]R	dPQMWO[M	xP[X\RQMU	OQg	M]R	dPQMWO[M	YXKKZ	TRWYPW\RgV	M]R	{W[]LMR[M	cLKK	TWP\TMKZ	LUUXR	O	YLQOK	dRWMLYL[OMR	YPW	mOZ\RQM	UMOMLQN	M]OM	MP	M]R	̂RUM	PY	M]R	{W[]LMR[MzU	uQPcKRgNRV	LQYPW\OMLPQ	OQg	̂RKLRYV	OQg	PQ	M]R	̂OULU	PY	M]R	{W[]LMR[MzU	PQvULMR	fLULMU	OQg	LQUTR[MLPQUV	M]R	oPWu	]OU	̂RRQ	[P\TKRMRg	LQ	O[[PWgOQ[R	cLM]	M]R	dPQMWO[M	xP[X\RQMU	OQg	M]OM	M]R	RQMLWR	̂OKOQ[R	YPXQg	MP	̂R	gXR	M]R	
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KLMNOPQNLO	PMR	MLNSR	TM	NUS	VTMPW	KSONTVTQPNS	TX	RYS	PMR	ZP[P\WS]	̂US	_OQUTNSQǸX	VTMPW	KSONTVTQPNS	VLO	aP[bSMN	cTWW	QLMXNTNYNS	P	VYONUSO	OSZOSXSMNPNTLM	NUPN	QLMRTNTLMX	XNPNSR	TM	dSQNTLM	ef]g]h	PX	ZOSQSRSMN	NL	NUS	KLMNOPQNLÒX	\STMi	SMNTNWSR	NL	VTMPW	ZP[bSMN	UPjS	\SSM	VYWVTWWSR]MLNTV[	NUS	kcMSO	PMR	NUS	KLMNOPQNLO	TM	cOTNTMi]l	mnopoq	rTMPW	ZP[bSMN	XUPWW	MLN	\SQLbS	RYS	YMNTW	NUS	KLMNOPQNLO	UPX	RSWTjSOSR	NL	NUS	kcMSO	P	QLbZWSNS	OSWSPXS	LV	PWW	WTSMX	POTXTMi	LYN	LV	NUTX	KLMNOPQN	LO	OSQSTZNX	TM	VYWW	QLjSOTMi	PWW	WP\LOs	bPNSOTPWX	PMR	StYTZbSMN	VLO	cUTQU	P	WTSM	QLYWR	\S	VTWSRs	LO	P	\LMR	XPNTXVPQNLO[	NL	NUS	kcMSO	NL	TMRSbMTV[	NUS	kcMSO	PiPTMXN	XYQU	WTSM]	uV	XYQU	WTSM	OSbPTMX	YMXPNTXVTSR	PVNSO	ZP[bSMNX	POS	bPRSs	NUS	KLMNOPQNLO	XUPWW	OSVYMR	NL	NUS	kcMSO	PWW	bLMS[	NUPN	NUS	kcMSO	bP[	\S	QLbZSWWSR	NL	ZP[	TM	RTXQUPOiTMi	XYQU	WTSMs	TMQWYRTMi	QLXNX	PMR	OSPXLMP\WS	PNNLOMS[X̀	VSSX]vUSM	NUS	kcMSO	PMR	_OQUTNSQN	VTMR	NUPN	NUS	vLOw	UPX	\SSM	XL	QLMQWYRSRs	NUS	PZZOLZOTPNS	ZSObTNxXy	UPjS	\SSM	TXXYSRs	PMR	NUS	KLMNOPQNLO	UPX	XY\bTNNSR	PWW	NUS	TNSbX	\SWLc	NL	NUS	kcMSOs	NUS	KLMNOPQNLO	bP[	XY\bTN	P	VTMPW	_ZZWTQPNTLM	VLO	aP[bSMN]	̂US	_OQUTNSQN	cTWW	NUSM	ZOLbZNW[	TXXYS	P	VTMPW	KSONTVTQPNS	VLO	aP[bSMN	XNPNTMi	NUPN	NUS	SMNTOS	\PWPMQS	VLYMR	NL	\S	RYS	NUS	KLMNOPQNLO	PMR	MLNSR	TM	NUS	VTMPW	KSONTVTQPNS	TX	RYS	PMR	ZP[P\WS]	̂US	RPNS	LV	rTMPW	KLbZWSNTLM	TX	NUS	RPNS	NUS	kcMSO	SzSQYNSX	NUS	_OQUTNSQǸX	VTMPW	KSONTVTQPNS	VLO	aP[bSMN]l	mnopo{	̂US	bPwTMi	LV	VTMPW	ZP[bSMN	XUPWW	QLMXNTNYNS	P	cPTjSO	LV	QWPTbX	\[	NUS	kcMSO	SzQSZN	NULXS	POTXTMi	VOLbom WTSMXs	QWPTbXs	XSQYOTN[	TMNSOSXNX	LO	SMQYb\OPMQSX	POTXTMi	LYN	LV	NUS	KLMNOPQN	PMR	YMXSNNWSR|oq VPTWYOS	LV	NUS	vLOw	NL	QLbZW[	cTNU	NUS	OStYTOSbSMNX	LV	NUS	KLMNOPQN	}LQYbSMNX|o{ NSObX	LV	XZSQTPW	cPOOPMNTSX	OStYTOSR	\[	NUS	KLMNOPQN	}LQYbSMNX|	LOo~ QWPTbX	OSXSOjSR	\[	NUS	kcMSO	TM	cOTNTMi	PMR	PM[	PYRTNX	ZSOVLObSR	\[	NUS	kcMSOs	TV	ZSObTNNSR	\[	NUS	KLMNOPQN	}LQYbSMNXs	PVNSO	VTMPW	ZP[bSMN]l	mnopo~	_QQSZNPMQS	LV	VTMPW	ZP[bSMN	\[	NUS	KLMNOPQNLOs	P	dY\QLMNOPQNLO	LO	XYZZWTSO	XUPWW	QLMXNTNYNS	P	cPTjSO	LV	QWPTbX	\[	NUPN	ZP[SS	SzQSZN	NULXS	ZOSjTLYXW[	bPRS	TM	cOTNTMi	PMR	TRSMNTVTSR	\[	NUPN	ZP[SS	PX	YMXSNNWSR	PN	NUS	NTbS	LV	NUS	VTMPW	_ZZWTQPNTLM	VLO	aP[bSMN]PNNPQUSR	\[	NUPN	ZP[SS	PX	YMXSNNWSR	NL	NUS	VTMPW	_ZZWTQPNTLM	VLO	aP[bSMN]l	mnopon	rTMPW	ZP[bSMN	XUPWW	MLN	\SQLbS	RYS	YMNTW	NUS	kcMSÒX	�LPOR	LV	}TOSQNLOX	UPX	VLObPWW[	PQQSZNSR	NUS	aOL�SQN	x�rTMPW	_QQSZNPMQS�y]	̂L	PQUTSjS	rTMPW	_QQSZNPMQSs	NUS	_OQUTNSQN	bYXN	UPjS	TXXYSR	P	VTMPW	KSONTVTQPNS	VLO	aP[bSMNs	PM[	PZZWTQP\WS	ZSObTNX	bYXN	UPjS	\SSM	TXXYSRs	rTMPW	KLbZWSNTLM	bYXN	UPjS	LQQYOOSRs	PMR	NUS	KLMNOPQNLO	bYXN	UPjS	XY\bTNNSR	NUS	VLWWLcTMi	NL	NUS	kcMSO�om PM	PVVTRPjTN	NUPN	PWW	ZP[OLWWXs	\TWWX	VLO	bPNSOTPWX	PMR	StYTZbSMNs	PMR	LNUSO	TMRS\NSRMSXX	QLMMSQNSR	cTNU	NUS	vLOw	VLO	cUTQU	NUS	kcMSO	LO	NUS	kcMSÒX	ZOLZSON[	bTiUN	\S	OSXZLMXT\WS	LO	SMQYb\SOSR	xWSXX	PbLYMNX	cTNUUSWR	\[	kcMSOy	UPjS	\SSM	ZPTR	LO	LNUSOcTXS	XPNTXVTSR	x_VVTRPjTN	LV	aP[bSMN	LV	}S\NX	PMR	KWPTbXs	_u_	VLOb	�g��	LO	StYTjPWSMNysoq P	QSONTVTQPNS	SjTRSMQTMi	NUPN	PM[	TMXYOPMQS	OStYTOSR	\[	NUS	KLMNOPQN	}LQYbSMNX	NL	OSbPTM	TM	VLOQS	PVNSO	rTMPW	_QQSZNPMQS	TX	QYOOSMNW[	TM	SVVSQN	PMR	cTWW	MLN	\S	QPMQSWSR	LO	PWWLcSR	NL	SzZTOS	YMNTW	PN	WSPXN	��	RP[X̀	ZOTLO	cOTNNSM	MLNTQS	UPX	\SSM	iTjSM	NL	NUS	kcMSOso{ P	cOTNNSM	XNPNSbSMN	NUPN	NUS	KLMNOPQNLO	wMLcX	LV	ML	XY\XNPMNTPW	OSPXLM	NUPN	NUS	TMXYOPMQS	cTWW	MLN	\S	OSMScP\WS	NL	QLjSO	NUS	ZSOTLR	OStYTOSR	\[	NUS	KLMNOPQN	}LQYbSMNXso~ QLMXSMN	LV	XYOSN[s	TV	PM[s	NL	VTMPW	ZP[bSMN	x_u_	VLOb	�g�g	LO	StYTjPWSMNyson LNUSO	RPNP	SXNP\WTXUTMi	ZP[bSMN	LO	XPNTXVPQNTLM	LV	LO	ZOLNSQNTLM	PiPTMXN	L\WTiPNTLMXs	XYQU	PX	OSQSTZNXs	OSWSPXSX	PMR	cPTjSOX	LV	WTSMXs	QWPTbXs	XSQYOTN[	TMNSOSXNX	LO	SMQYb\OPMQSX	POTXTMi	LYN	LV	NUS	KLMNOPQNs	NL	NUS	SzNSMN	PMR	TM	XYQU	VLOb	PX	bP[	\S	RSXTiMPNSR	\[	NUS	kcMSO	xKLMNOPQNLÒX	_VVTRPjTN	LV	�SWSPXS	LV	�TSMXs	_u_	VLOb	�g��_	LO	StYTjPWSMNy]	uV	P	dY\QLMNOPQNLO	OSVYXSX	NL	VYOMTXU	P	OSWSPXS	LO	cPTjSO	OStYTOSR	\[	NUS	kcMSOs	NUS	KLMNOPQNLO	bP[	VYOMTXU	P	\LMR	XPNTXVPQNLO[	NL	NUS	kcMSO	NL	TMRSbMTV[	NUS	kcMSO	PiPTMXN	XYQU	WTSM]	uV	XYQU	WTSM	OSbPTMX	YMXPNTXVTSR	PVNSO	ZP[bSMNX	POS	bPRSs	NUS	KLMNOPQNLO	XUPWW	OSVYMR	NL	NUS	kcMSO	PWW	bLMS[	NUPN	NUS	kcMSO	bP[	\S	QLbZSWWSR	NL	ZP[	TM	RTXQUPOiTMi	XYQU	WTSMs	TMQWYRTMi	PWW	QLXNX	PMR	OSPXLMP\WS	PNNLOMS[X̀	VSSXso� ZYOXYPMN	NL	�Kv	��]eh]���s	PM	�_VVTRPjTN	LV	vPiSX	aPTR�	VOLb	NUS	KLMNOPQNLO	PMR	VOLb	SPQU	dY\QLMNOPQNLO	LV	PM[	NTSO	QSONTVTSR	\[	NUS	uMRYXNOTPW	dNPNTXNTQTPM	LV	NUS	vPXUTMiNLM	dNPNS	}SZPONbSMN	LV	�P\LO	PMR	uMRYXNOTSXs	cTNU	NUS	VSSX	ZPTR	\[	NUS	KLMNOPQNLO	LO	dY\QLMNOPQNLOsop P	WSNNSO	VOLb	NUS	_OQUTNSQN	TMRTQPNTMi	NUPN	NUS	vLOw	TX	QLbZWSNS	PMR	OSQLbbSMRTMi	rTMPW	_QQSZNPMQS	LV	NUS	aOL�SQN	\[	NUS	kcMSOso� QSONTVTQPNTLM	NUPN	NUS	bPNSOTPWX	TM	NUS	vLOw	POS	�WSPR�VOSS�	PMR	�PX\SXNLX�VOSSs�o� OSQLOR	RLQYbSMNX	NUPN	OSVWSQN	QLbZWSNS	PMR	PQQYOPNS	�PX�\YTWN�	QLMRTNTLMX	PMR	NUS	PZZOLjSR	ZSObTN	XSN	LV	ZWPMX	TM	iLLR	QLMRTNTLMs	PMR
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KLM NOO	PNQQNRSTUVW	XYNQNRSUUVW	ZNRYNOVW	[\UQNST[R	TRVSQY]ST[RVW	̂_̀ 	ZNRYNOVW	]UQSTaT]NSUVW	V\NQU	\NQSVW	ZNTRSURNR]U	VS[]bW	V\U]TaTUc	Ud]UVV	ZNSUQTNOW	NRc	[SeUQ	c[]YZURSV	[Q	TSUZV	QUfYTQUc	gh	SeU	i[RSQN]S	j[]YZURSVkl	LmKnKo	pYQVYNRS	S[	qir	stkuvW	][Z\OUST[R	[a	SeU	i[RSQN]S	r[Qb	VeNOO	[]]YQ	Y\[R	wTRNO	x]]U\SNR]Ukl	LmKmKm	ya	N	zYg][RSQN]S[Q	[Q	VY\\OTUQ	[a	NRh	STUQ	QUaYVUV	S[	aYQRTVe	N	QUOUNVU	[Q	PNT{UQ	QUfYTQUc	gh	SeU	̂PRUQW	SeU	P̂RUQ	ZNh	|N}	QUSNTR	TR	SeU	aYRcW	N]][YRSW	[Q	UV]Q[P	aYRcV	TR	VY]e	NZ[YRS	NV	S[	cUaQNh	SeU	][VS	[a	a[QU]O[VTRX	SeU	OTURV	[a	VY]e	]ONTZV	NRc	S[	\Nh	NSS[QRUhV~	aUUVW	SeU	S[SNO	[a	PeT]e	VeNOO	gU	R[	OUVV	SeNR	��t�	[a	SeU	]ONTZUc	NZ[YRSW	[Q	|g}	N]]U\S	N	g[Rc	aQ[Z	SeU	i[RSQN]S[QW	VNSTVaN]S[Qh	S[	SeU	̂PRUQW	S[	TRcUZRTah	SeU	̂PRUQ	NXNTRVS	VY]e	OTURk	ya	NRh	VY]e	OTUR	QUZNTRV	YRVNSTVaTUc	NaSUQ	NOO	\NhZURSV	aQ[Z	SeU	QUSNTRNXU	NQU	ZNcUW	SeU	i[RSQN]S[Q	VeNOO	QUaYRc	S[	SeU	̂PRUQ	NOO	Z[RUhV	SeNS	SeU	̂PRUQ	ZNh	gU	][Z\UOOUc	S[	\Nh	TR	cTV]eNQXTRX	VY]e	OTURW	TR]OYcTRX	NOO	][VSV	NRc	QUNV[RNgOU	NSS[QRUhV~	aUUVkl	LmKnKn	�eU	UdU]YST[R	[a	N	ieNRXU	̂QcUQ	VeNOO	][RVSTSYSU	N	PNT{UQ	[a	iONTZV	gh	SeU	i[RSQN]S[Q	NQTVTRX	[YS	[a	SeU	r[Qb	S[	gU	\UQa[QZUc	[Q	cUOUSUc	\YQVYNRS	S[	SeU	ieNRXU	̂QcUQW	Ud]U\S	NV	V\U]TaT]NOOh	cUV]QTgUc	TR	SeU	ieNRXU	̂QcUQk	qUVUQ{NST[RV	[a	QTXeSV	PTOO	gU	cUUZUc	PNT{Uc	NRc	NQU	{[Tc	YROUVV	SeU	QUVUQ{Uc	QTXeSV	NQU	V\U]TaT]NOOh	cUV]QTgUc	TR	cUSNTO	S[	SeU	VNSTVaN]ST[R	[a	SeU	̂PRUQ	NRc	NQU	TRTSTNOUc	gh	SeU	̂PRUQk	ya	SeU	i[RSQN]S[Q	NccV	N	QUVUQ{NST[R	[a	QTXeSV	SeNS	eNV	R[S	gUUR	TRTSTNOUc	gh	SeU	̂PRUQ	S[	NRh	ieNRXU	̂QcUQW	i[RVSQY]ST[R	ieNRXU	jTQU]ST{UW	ieNRXU	̂QcUQ	\Q[\[VNOW	x\\OT]NST[R	a[Q	pNhZURS	[Q	NRh	[SeUQ	c[]YZURSW	NOO	NZ[YRSV	SeUQUTR	VeNOO	gU	][RVTcUQUc	cTV\YSUc	NRc	R[S	cYU	[Q	\NhNgOU	YROUVV	NRc	YRSTO	][VSV	NQU	QU�RUX[STNSUc	[Q	SeU	QUVUQ{NST[R	TV	PTSecQNPR	[Q	]eNRXUc	TR	N	ZNRRUQ	VNSTVaN]S[Qh	S[	NRcW	TR	NOO	]NVUVW	TRTSTNOUc	gh	SeU	̂PRUQk	ya	SeU	̂PRUQ	ZNbUV	\NhZURS	a[Q	N	ieNRXU	̂QcUQ	[Q	NR	x\\OT]NST[R	a[Q	pNhZURS	SeNS	][RSNTRV	N	QUVUQ{NST[R	[a	QTXeSV	R[S	TRTSTNOUc	gh	SeU	̂PRUQ	S[	TRcT]NSU	NXQUUZURS	PTSe	SeU	QUVUQ{NST[RW	NRc	Ta	SeU	i[RSQN]S[Q	RUX[STNSUV	SeU	]eU]b	a[Q	VY]e	\NhZURSW	SeUR	SeU	QUVUQ{NST[R	[a	QTXeSV	VeNOO	gU	cUUZUc	PNT{UcW	PTSecQNPR	NRc	[a	R[	UaaU]Skl	LmKnK�	�eU	i[RSQN]S[Q	VeNOO	ZNTRSNTR	g[[bVW	OUcXUQVW	QU][QcVW	c[]YZURSVW	UVSTZNSUVW	gTcVW	][QQUV\[RcUR]UW	O[XVW	V]eUcYOUVW	UOU]SQ[RT]	cNSN	NRc	[SeUQ	U{TcUR]U	QUONSTRX	S[	SeU	][VSV	NRc�[Q	\UQa[QZNR]U	[a	SeU	i[RSQN]S	|�QU][QcV�}	S[	VY]e	UdSURS	NRc	TR	VY]e	cUSNTO	NV	PTOO	\Q[\UQOh	QUaOU]S	NRc	aYOOh	VY\\[QS	][Z\OTNR]U	PTSe	SeU	QUfYTQUZURSV	[a	SeU	i[RSQN]S	j[]YZURSV	NRc	PTSe	NOO	][VSVW	]eNQXUV	NRc	[SeUQ	NZ[YRSV	[a	PeNSU{UQ	RNSYQU	TR]YQQUc	cTQU]SOh	[Q	TRcTQU]SOh	[R	SeU	r[Qbk	�eU	i[RSQN]S[Q	VeNOO	\QUVUQ{U	VY]e	QU][QcV	a[Q	N	\UQT[c	[a	SeQUU	hUNQV	a[OO[PTRX	SeU	cNSU	[a	wTRNO	x]]U\SNR]U	YRcUQ	SeU	i[RSQN]S	NRc	a[Q	VY]e	O[RXUQ	\UQT[c	NV	ZNh	gU	QUfYTQUc	gh	NRh	[SeUQ	\Q[{TVT[R	[a	SeU	i[RSQN]Sk	rTSeTR	VU{UR	cNhV	[a	SeU	̂PRUQ~V	QUfYUVSW	SeU	i[RSQN]S[Q	NXQUUV	S[	ZNbU	N{NTONgOU	NS	SeU	[aaT]U	[a	SeU	i[RSQN]S[Q	cYQTRX	R[QZNO	gYVTRUVV	e[YQV	NOO	QU][QcV	a[Q	TRV\U]ST[RW	NYcTS	NRc	QU\Q[cY]ST[R	TR]OYcTRX	UOU]SQ[RT]	][\hTRX	gh	SeU	P̂RUQ	[Q	TSV	QU\QUVURSNST{UVk	�eUVU	QUfYTQUZURSV	VeNOO	gU	N\\OT]NgOU	S[	UN]e	zYg][RSQN]S[Q	[a	NRh	STUQ	NRc	TR]OYcUc	TR	UN]e	zYg][RSQN]S	NRc	\YQ]eNVU	[QcUQ	TVVYUc	PTSe	QUV\U]S	S[	SeU	r[QbW	Ud]U\S	aTdUc�\QT]U	zYg][RSQN]SV	PeUQU	SeU	\QT]U	TV	�u�Wttt	[Q	OUVVk	�eU	i[RSQN]S[Q	NXQUUVW	[R	gUeNOa	[a	TSVUOa	NRc	zYg][RSQN]S[QV	[a	NRh	STUQ	[Q	SeUTQ	QUV\U]ST{U	QU\QUVURSNST{UVW	SeNS	NRh	QTXeSV	YRcUQ	qir	�uk�s	PTOO	][ZZUR]U	NS	wTRNO	x]]U\SNR]UW	NRc	SeNS	SeU	TR{[]NST[R	[a	VY]e	QTXeSV	NS	NRh	STZU	gh	SeU	i[RSQN]S[Q	[Q	N	zYg][RSQN]S[Q	[a	NRh	STUQ	[Q	SeUTQ	QU\QUVURSNST{UV	VeNOO	TRTSTNSU	NR	UfYT{NOURS	QTXeS	S[	cTV]O[VYQUV	aQ[Z	SeU	i[RSQN]S[Q	NRc	zYg][RSQN]S[QV	[a	NRh	STUQ	a[Q	SeU	gURUaTS	[a	SeU	̂PRUQk	wNTOYQU	S[	aYOOh	][Z\Oh	PTSe	SeTV	QUfYTQUZURS	VeNOO	NOV[	][RVSTSYSU	N	ZNSUQTNO	gQUN]e	[a	][RSQN]S	NRc	VeNOO	][R]OYVT{UOh	PNT{U	NRh	]ONTZ	a[Q	NccTST[RNO	][VSV	NVVUQSUc	gh	SeU	i[RSQN]S[Q	[Q	zYg][RSQN]S[Q	[a	NRh	STUQ	SeNS	aNTOV	S[	V[	][Z\Ohk�������	Lo			����������	��	�������	���	��������l	LoKL	������	�������� ¡¢	�¡£	�� ¤��¥¢�eU	i[RSQN]S[Q	VeNOO	gU	QUV\[RVTgOU	a[Q	TRTSTNSTRXW	ZNTRSNTRTRXW	NRc	VY\UQ{TVTRX	NOO	VNaUSh	\QU]NYST[RV	NRc	\Q[XQNZV	TR	][RRU]ST[R	PTSe	SeU	\UQa[QZNR]U	[a	SeU	i[RSQN]Sk	�eU	i[RSQN]S[Q	VeNOO	eN{U	SeU	QTXeS	S[	][RSQ[O	NRc	VeNOO	SNbU	QUNV[RNgOU	\QU]NYST[RV	a[Q	VNaUSh	[aW	NRc	VeNOO	\Q[{TcU	QUNV[RNgOU	\Q[SU]ST[R	S[	\QU{URS	cNZNXUW	TR¦YQhW	[Q	O[VV	S[KL UZ\O[hUUV	[R	SeU	r[Qb	NRc	[SeUQ	\UQV[RV	Pe[	ZNh	gU	NaaU]SUc	SeUQUgh§K̈ SeU	r[Qb	NRc	ZNSUQTNOV	NRc	UfYT\ZURS	S[	gU	TR][Q\[QNSUc	SeUQUTRW	PeUSeUQ	TR	VS[QNXU	[R	[Q	[aa	SeU	VTSUW	YRcUQ	]NQUW	]YVS[chW	[Q	][RSQ[O	[a	SeU	i[RSQN]S[QW	N	zYg][RSQN]S[QW	[Q	N	zYg�VYg][RSQN]S[Q§	NRcK© [SeUQ	\Q[\UQSh	NS	SeU	VTSU	[Q	Nc¦N]URS	SeUQUS[W	VY]e	NV	SQUUVW	VeQYgVW	ONPRVW	PNObVW	\N{UZURSVW	Q[NcPNhVW	VSQY]SYQUV	NRc	YSTOTSTUV	R[S	cUVTXRNSUc	a[Q	QUZ[{NOW	QUO[]NST[RW	[Q	QU\ON]UZURS	TR	SeU	][YQVU	[a	][RVSQY]ST[Rk�eU	i[RSQN]S[Q	VeNOO	][Z\Oh	PTSeW	NRc	XT{U	R[ST]UV	QUfYTQUc	ghW	N\\OT]NgOU	ONPVW	VSNSYSUVW	[QcTRNR]UVW	][cUVW	QYOUV	NRc	QUXYONST[RVW	NRc	ONPaYO	[QcUQV	[a	\YgOT]	NYSe[QTSTUV	gUNQTRX	[R	VNaUSh	[a	\UQV[RV	NRc	\Q[\UQSh	NRc	SeUTQ	\Q[SU]ST[R	aQ[Z	
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KLMLNOP	QRSTUVP	WU	XWYYZ	[\O	]WR̂UL_̂WU	Y\LXX	̀UWM̀ X̂V	UOMOKV	KLMLNO	LRK	XWYY	̂W	̀UẀOÛV	_LTYOK	QR	a\WXO	WU	QR	̀LÛ	LUQYQRN	WT̂	Wb	̂\O	]WR̂UL_̂WUcY	dWUeP	a\Ô\OU	fV	̂\O	]WR̂UL_̂WUP	L	gTf_WR̂UL_̂WUP	L	YTfhYTf_WR̂UL_̂WUP	WU	LRVWRO	KQUO_̂XV	WU	QRKQUO_̂XV	OM̀ XWVOK	fV	LRV	Wb	̂\OMP	WU	fV	LRVWRO	bWU	a\WYO	L_̂Y	̂\OV	MLV	fO	XQLfXO	LRK	bWU	a\Q_\	̂\O	]WR̂UL_̂WU	QY	UOỲWRYQfXO	TRKOU	gO_̂QWRY	ijZiZk	LRK	ijZiZlZ	[\O	]WR̂UL_̂WU	MLV	MLeO	L	_XLQM	bWU	̂\O	_WŶ	̂W	UOMOKV	\̂O	KLMLNO	WU	XWYY	̂W	̂\O	Om̂OR̂	YT_\	KLMLNO	WU	XWYY	QY	L̂̂UQfT̂LfXO	̂W	L_̂Y	WU	WMQYYQWRY	Wb	̂\O	naROU	WU	oU_\Q̂O_̂	WU	fV	LRVWRO	bWU	a\WYO	L_̂Y	OQ̂\OU	Wb	̂\OM	MLV	fO	XQLfXOP	LRK	RŴ	L̂̂UQfT̂LfXO	̂W	̂\O	bLTX̂	WU	RONXQNOR_O	Wb	̂\O	]WR̂UL_̂WUZ	[\O	bWUONWQRN	WfXQNL̂QWRY	Wb	̂\O	]WR̂UL_̂WU	LUO	QR	LKKQ̂QWR	̂W	̂\O	]WR̂UL_̂WUcY	WfXQNL̂QWRY	TRKOU	gO_̂QWR	pZiqZr	stuv	wxyxz{|}~	�x��z�x�~	x�{	�}�~�x���~r	stuvus	[\O	]WR̂UL_̂WU	QY	UOỲWRYQfXO	bWU	_WM̀ XQLR_O	aQ̂\	̂\O	UO�TQUOMOR̂Y	Wb	̂\O	]WR̂UL_̂	�W_TMOR̂Y	UONLUKQRN	\L�LUKWTY	ML̂OUQLXY	WU	YTfŶLR_OYZ	�b	̂\O	]WR̂UL_̂WU	OR_WTR̂OUY	L	\L�LUKWTY	ML̂OUQLX	WU	YTfŶLR_O	RŴ	LKKUOYYOK	QR	̂\O	]WR̂UL_̂	�W_TMOR̂YP	LRK	Qb	UOLYWRLfXO	̀UO_LT̂QWRY	aQXX	fO	QRLKO�TL̂O	̂W	̀UO�OR̂	bWUOYOOLfXO	fWKQXV	QRSTUV	WU	KOL̂\	̂W	ÒUYWRY	UOYTX̂QRN	bUWM	L	ML̂OUQLX	WU	YTfŶLR_OP	QR_XTKQRN	fT̂	RŴ	XQMQ̂OK	̂W	LYfOŶWY	WU	̀WXV_\XWUQRL̂OK	fQ̀\ORVX	��]��P	OR_WTR̂OUOK	WR	̂\O	YQ̂O	fV	̂\O	]WR̂UL_̂WUP	̂\O	]WR̂UL_̂WU	Y\LXXP	T̀WR	UO_WNRQ�QRN	̂\O	_WRKQ̂QWRP	QMMOKQL̂OXV	ŶẀ	dWUe	QR	̂\O	LbbO_̂OK	LUOL	LRK	RŴQbV	̂\O	naROU	LRK	oU_\Q̂O_̂	Wb	̂\O	_WRKQ̂QWRZ	d\OR	̂\O	ML̂OUQLX	WU	YTfŶLR_O	\LY	fOOR	UORKOUOK	\LUMXOYYP	dWUe	QR	̂\O	LbbO_̂OK	LUOL	Y\LXX	UOYTMO	T̀WR	aUQ̂̂OR	LNUOOMOR̂	Wb	̂\O	naROU	LRK	]WR̂UL_̂WUZ	�V	]\LRNO	nUKOUP	̂\O	]WR̂UL_̂	[QMO	Y\LXX	fO	Om̂ORKOK	L̀ ÙẀUQL̂OXV	LRK	̂\O	]WR̂UL_̂	gTM	Y\LXX	fO	QR_UOLYOK	QR	̂\O	LMWTR̂	Wb	̂\O	]WR̂UL_̂WUcY	UOLYWRLfXO	LKKQ̂QWRLX	_WŶY	Wb	Y\T̂KWaRP	KOXLVP	LRK	ŶLÛhT̀ZŶLÛhT̀P	a\Q_\	LKSTŶMOR̂Y	Y\LXX	fO	L__WM̀ XQY\OK	LY	̀UW�QKOK	QR	oÛQ_XO	il	Wb	̂\QY	oNUOOMOR̂Z	[\O	]WR̂UL_̂WU	Y\LXX	̀UW_OOK	aQ̂\	̂\O	dWUe	QR	LUOLY	RŴ	LbbO_̂OKZr	stuvuv	[W	̂\O	bTXXOŶ	Om̂OR̂	̀OUMQ̂̂OK	fV	XLaP	̂\O	naROU	Y\LXX	QRKOMRQbV	LRK	\WXK	\LUMXOYY	̂\O	]WR̂UL_̂WUP	gTf_WR̂UL_̂WUYP	oU_\Q̂O_̂P	oU_\Q̂O_̂cY	_WRYTX̂LR̂YP	LRK	LNOR̂Y	LRK	OM̀ XWVOOY	Wb	LRV	Wb	̂\OM	bUWM	LRK	LNLQRŶ	_XLQMYP	KLMLNOYP	XWYYOYP	LRK	Om̀ORYOYP	QR_XTKQRN	fT̂	RŴ	XQMQ̂OK	̂W	L̂̂WUROVYc	bOOYP	LUQYQRN	WT̂	Wb	WU	UOYTX̂QRN	bUWM	ÒUbWUMLR_O	Wb	̂\O	dWUe	QR	̂\O	LbbO_̂OK	LUOLP	Qb	QR	bL_̂P	̂\O	ML̂OUQLX	WU	YTfŶLR_O	̀UOYOR̂Y	̂\O	UQYe	Wb	fWKQXV	QRSTUV	WU	KOL̂\	LY	KOY_UQfOK	QR	gO_̂QWR	ijZkZi	LRK	\LY	RŴ	fOOR	UORKOUOK	\LUMXOYYP	̀UW�QKOK	̂\L̂	YT_\	_XLQMP	KLMLNOP	XWYYP	WU	Om̀ORYO	QY	L̂̂UQfT̂LfXO	̂W	fWKQXV	QRSTUVP	YQ_eROYYP	KQYOLYO	WU	KOL̂\P	WU	̂W	QRSTUV	̂W	WU	KOŶUT_̂QWR	Wb	̂LRNQfXO	̀UẀOÛV	�Ŵ\OU	̂\LR	̂\O	dWUe	Q̂YOXb�P	Om_Ò 	̂̂W	̂\O	Om̂OR̂	̂\L̂	�L�	YT_\	KLMLNOP	XWYYP	WU	Om̀ORYO	QY	KTO	̂W	̂\O	bLTX̂	WU	RONXQNOR_O	Wb	̂\O	̀LÛV	YOOeQRN	QRKOMRQ̂VZQRKOMRQ̂V	WU	�f�	̂\L̂	YT_\	\L�LUKWTY	ML̂OUQLXY	aOUO	QKOR̂QbQOK	LY	̂\O	]WR̂UL_̂WUcY	UOỲWRYQfQXQ̂V	QR	̂\O	]WR̂UL_̂	�W_TMOR̂YZr	stuvu�	�bP	aQ̂\WT̂	RONXQNOR_O	WR	̂\O	̀LÛ	Wb	̂\O	]WR̂UL_̂WUP	̂\O	]WR̂UL_̂WU	QY	\OXK	XQLfXO	fV	L	NW�OURMOR̂	LNOR_V	bWU	\̂O	_WŶ	Wb	UOMOKQL̂QWR	Wb	L	\L�LUKWTY	ML̂OUQLX	WU	YTfŶLR_O	YWXOXV	fV	UOLYWR	Wb	̀OUbWUMQRN	dWUe	LY	UO�TQUOK	fV	̂\O	]WR̂UL_̂	�W_TMOR̂YP	̂\O	naROU	Y\LXX	QRKOMRQbV	̂\O	]WR̂UL_̂WU	bWU	LXX	_WŶ	LRK	Om̀ORYO	̂\OUOfV	QR_TUUOKZr	stuvu�	�TUYTLR̂	̂W	�]d	�pZ��P	�dWUeOU	LRK	]WMMTRQ̂V	�QN\̂	̂W	�RWa	o_̂P�	LRK	do]	kpjhp�i	Ô	YO�ZP	̂\O	]WR̂UL_̂WU	Y\LXX	̀UW�QKO	̂\O	naROU	_ẀQOY	Wb	LRK	\L�O	L�LQXLfXO	L̂	̂\O	�UWSO_̂	gQ̂O	L	aWUèXL_O	YTU�OV	WU	ML̂OUQLX	YLbÔV	KL̂L	Y\OÔY	bWU	LXX	�\L�LUKWTY�	_\OMQ_LXY	TRKOU	̂\O	_WR̂UWX	WU	TYO	Wb	]WR̂UL_̂WU	WU	LRV	gTf_WR̂UL_̂WU	Wb	LRV	̂QOU	L̂	̂\O	�UWSO_̂	gQ̂OZ	]WR̂UL_̂WU	Y\LXX	RŴ	fO	OR̂Q̂XOK	̂W	LRV	LKKQ̂QWRLX	]WR̂UL_̂	[QMO	WU	_WM̀ ORYL̂QWR	LUQYQRN	bUWM	Q̂Y	bLQXTUO	WU	LXXONOK	bLQXTUO	̂W	_WM̀ XV	aQ̂\	̂\QY	ŶL̂T̂O	WU	UONTXL̂QWRZ�������	s 			�¡�¢��¡��	�¡£	¤¥¡£�r	s us	�|��zx��|z¦~	��~}zx���r	s usus	[\O	]WR̂UL_̂WU	Y\LXX	̀TU_\LYO	LRK	MLQR̂LQR	QRYTULR_O	Wb	̂\O	̂V̀OY	LRK	XQMQ̂Y	Wb	XQLfQXQ̂VP	_WR̂LQRQRN	̂\O	ORKWUYOMOR̂YP	LRK	YTfSO_̂	̂W	̂\O	̂OUMY	LRK	_WRKQ̂QWRYP	LY	KOY_UQfOK	QR	̂\QY	gO_̂QWR	i�Zi	WU	OXYOa\OUO	QR	̂\O	]WR̂UL_̂	�W_TMOR̂YZ	[\O	]WR̂UL_̂WU	Y\LXX	̀TU_\LYO	LRK	MLQR̂LQR	̂\O	QRYTULR_O	UO�TQUOK	fV	̂\QY	oNUOOMOR̂	bUWM	LR	QRYTULR_O	_WM̀ LRV	WU	QRYTULR_O	_WM̀ LRQOY	XLabTXXV	LT̂\WUQ�OK	̂W	QYYTO	QRYTULR_O	QR	̂\O	STUQYKQ_̂QWR	a\OUO	̂\O	�UWSO_̂	QY	XW_L̂OKZ	XW_L̂OK	LRK	̀WYYOYYQRN	L	�OŶcY	̀WXQ_V\WXKOUcY	UL̂QRN	Wb	oh	WU	fÔ̂OU	LRK	L	bQRLR_QLX	UL̂QRN	Wb	RW	XOYY	̂\LR	§���	LRK	UOLYWRLfXV	L__Ò L̂fXO	̂W	̂\O	naROUZ	[\O	]WR̂UL_̂WU	Y\LXX	MLQR̂LQR	̂\O	UO�TQUOK	QRYTULR_O	TR̂QX	̂\O	Om̀QUL̂QWR	Wb	\̂O	̀OUQWK	bWU	_WUUO_̂QWR	Wb	dWUe	LY	YÔ	bWÛ\	QR	gO_̂QWR	ïZ�P	TRXOYY	L	KQbbOUOR̂	KTUL̂QWR	QY	ŶL̂OK	fOXWa©]WM̀ XÔOK	ẀOUL̂QWRY	_W�OULNO	Y\LXX	UOMLQR	QR	ObbO_̂	bWU	YQm	VOLUY	bUWM	gTfŶLR̂QLX	]WM̀ XÔQWRZ		r	s usuv	]WMMOU_QLX	ªOROULX	«QLfQXQ̂V	QRYTULR_O	bWU	̂\O	�UWSO_̂	aUQ̂̂OR	WR	LR	W__TUUOR_O	bWUM	aQ̂\	̀WXQ_V	XQMQ̂Y	Wb	RŴ	XOYY	\̂LR	�¬				�	OL_\	W__TUUOR_OP				�¬				�	NOROULX	LNNUONL̂OP	LRK				�¬				�	WRO	MQXXQWR	KWXXLUY	�¬¬iP���P����	OL_\	W__TUUOR_OP	âW	MQXXQWR	KWXXLUY	�¬kP���P���	�	̀OU	̀UWSO_̂	NOROULX	LNNUONL̂OP	LRK	̂aW	MQXXQWR	KWXXLUY	�¬kP���P����	LNNUONL̂O	bWU	ÙWKT_̂Yh_WM̀XÔOK	ẀOUL̂QWRY	\L�LUKP	̀UW�QKQRN	_W�OULNO	bWU	_XLQMY	QR_XTKQRN
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KL MNONPQR	SQTNURQ	VW	SVMXYZ	X[\U]Ẑ	RXT_[QRR	V]	MXRQNRQ̂	X[TYUMX[P	VTTÙNaXV[NY	RXT_[QRR	V]	MXRQNRQ̂	N[M	MQNab	VW	N[Z	̀Q]RV[cKd Q̀]RV[NY	N[M	NMeQ]aXRX[P	X[\U]ZcKf MNONPQR	SQTNURQ	VW	̀bZRXTNY	MNONPQ	aV	V]	MQRa]UTaXV[	VW	aN[PXSYQ	̀]V̀Q]aẐ	X[TYUMX[P	abQ	YVRR	VW	URQ	VW	RUTb	̀]V̀Q]aZcKg SVMXYZ	X[\U]Z	V]	̀]V̀Q]aZ	MNONPQ	N]XRX[P	VUa	VW	TVÒ YQaQM	V̀Q]NaXV[Rc	N[MKh abQ	iV[a]NTaV]jR	X[MQO[XaZ	VSYXPNaXV[R	U[MQ]	kQTaXV[	lmnompbXR	X[RU]N[TQ	RbNYY	NYRV	TVeQ]	qV]_	abQ	iV[a]NTaV]	ONZ	RUSTV[a]NTa	V]	RUSYQa	aV	VabQ]R̂	̀]QOXRQR̂	̀]VMUTaRrTVÒ YQaQM	V̀Q]NaXV[R̂	̀Q]RV[NY	X[\U]Ẑ	SYN[_Qa	TV[a]NTaUNY	YXNSXYXaẐ	N[M	Qs̀YVRXV[̂	TVYYǸRQ	V]	U[MQ]P]VU[M	tuivwm	pbXR	X[RU]N[TQ	qXYY	[NOQ	abQ	xq[Q]̂	abQ	y]TbXaQTâ	abQX]	TV[RUYaN[aR̂	QÒ YVZQQR̂	N[M	]Q̀]QRQ[aNaXeQR̂	N[M	N[Z	]QzUX]QM	PVeQ][OQ[aNY	NPQ[TXQR	NR	NMMXaXV[NY	X[RU]QMR	V[	{kx	|V]O	i}	~�	n�	nnr�o	V]	XaR	QzUXeNYQ[a	N[M	qXYY	X[TYUMQ	N	RQeQ]NSXYXaZ	VW	X[aQ]QRa	tT]VRR	YXNSXYXaZ	TYNURQw	WV]	�V]_	̀Q]WV]OQM	U[MQ]	abXR	iV[a]NTam	pbQ	iV[a]NTaV]jR	̀VYXTZ	RbNYY	SQ	MQRXP[NaQM	̀]XON]Z	TVeQ]NPQ	WV]	SVab	MQWQ[RQ	N[M	X[MQO[XaẐ	N[M	N[Z	xq[Q]jR	̀VYXTXQR	QsTQRRm{[	NMMXaXV[̂	abQ	iV[a]NTaV]	RbNYY	ONX[aNX[	N[	UOS]QYYN	̀VYXTZ	qbXTb	̀]VeXMQR	QsTQRR	YXOXaR	WVYYVqX[P	WV]O	VeQ]	abQ	]̀XON]Z	YNZQ]̂	X[	N[	NOVU[a	[Va	YQRR	abN[	�ô���̂���m	pbQ	X[RU]N[TQ	]QzUX]QM	SZ	NSVeQ	RbNYY	SQ	q]XaaQ[	WV]	[Va	YQRR	abN[	YXOXaR	VW	YXNSXYXaZ	R̀QTXWXQM	X[	abQ	iV[a]NTa	�VTUOQ[aR	V]	]QzUX]QM	SZ	YNq̂	qbXTbQeQ]	TVeQ]NPQ	XR	P]QNaQ]m	�	L�KLKdKL	pbQ	iV[a]NTaV]	RbNYY	Q[RU]Q	N[M	]QzUX]Q	abNa	kUSTV[a]NTaV]R	VW	NYY	aXQ]R	bNeQ	X[RU]N[TQ	TVeQ]NPQ	aV	TVeQ]	SVMXYZ	X[\U]Z	N[M	̀]V̀Q]aZ	MNONPQ	V[	NYY	V̀Q]NaXV[R	N[M	NYY	eQbXTYQR	Vq[QM	V]	V̀Q]NaQM	SZ	kUSTV[a]NTaV]R	VW	NYY	aXQ]R	X[	abQ	NOVU[a	VW	�n̂���̂���	̀Q]	VTTU]]Q[TQ	qXab	N	�~̂���̂���	NPP]QPNaQ	YXOXam	yYRV̂	abQ	kUSTV[a]NTaV]R	RbNYY	[NOQ	abQ	iV[a]NTaV]	N[M	abQ	xq[Q]	NR	N[	NMMXaXV[NY	X[RU]QM	X[TYUMX[P	TVÒ YQaQM	V̀Q]NaXV[R	N[M	PXeX[P	��	MNZRj	[VaXTQ	VW	TN[TQYYNaXV[m	pbQ	NMMXaXV[NY	X[RU]QM	Q[MV]RQOQ[a	RbNYY	SQ	XRRUQM	V[	N[	{kx	~�	n�	nn	�o	WV]O	V]	XaR	QzUXeNYQ[am�	L�KLKf	yUaVOVSXYQ	�XNSXYXaZ	TVeQ]X[P	eQbXTYQR	Vq[QM	SZ	abQ	iV[a]NTaV]	N[M	[V[�Vq[QM	eQbXTYQR	URQM	SZ	abQ	iV[a]NTaV]̂	qXab	̀VYXTZ	YXOXaR	VW	[Va	YQRR	abN[	t�				w	V[Q	OXYYXV[	MVYYN]R	t��n̂���̂���w	̀Q]	NTTXMQ[â	WV]	SVMXYZ	X[\U]Ẑ	MQNab	VW	N[Z	̀Q]RV[̂	N[M	̀]V̀Q]aZ	MNONPQ	N]XRX[P	VUa	VW	abQ	Vq[Q]RbX̀̂	ONX[aQ[N[TQ̂	N[M	URQ	VW	abVRQ	OVaV]	eQbXTYQR	NYV[P	qXab	N[Z	VabQ]	RaNaUaV]XYZ	]QzUX]QM	NUaVOVSXYQ	TVeQ]NPQm�	L�KLKg	pbQ	iV[a]NTaV]	ONZ	NTbXQeQ	abQ	]QzUX]QM	YXOXaR	N[M	TVeQ]NPQ	WV]	iVOOQ]TXNY	}Q[Q]NY	�XNSXYXaZ	N[M	yUaVOVSXYQ	�XNSXYXaZ	ab]VUPb	N	TVOSX[NaXV[	VW	̀]XON]Z	N[M	QsTQRR	V]	UOS]QYYN	YXNSXYXaZ	X[RU]N[TQ̂	̀]VeXMQM	RUTb	]̀XON]Z	N[M	QsTQRR	V]	UOS]QYYN	X[RU]N[TQ	̀VYXTXQR	]QRUYa	X[	abQ	RNOQ	V]	P]QNaQ]	TVeQ]NPQ	NR	abVRQ	]QzUX]QM	U[MQ]	kQTaXV[	n�mnm~	N[M	n�mnm�̂	N[M	X[	[V	QeQ[a	RbNYY	N[Z	QsTQRR	V]	UOS]QYYN	YXNSXYXaZ	X[RU]N[TQ	̀]VeXMQ	[N]]VqQ]	TVeQ]NPQ	abN[	abQ	̀]XON]Z	̀VYXTZm	pbQ	QsTQRR	̀VYXTZ	RbNYY	[Va	]QzUX]Q	abQ	QsbNURaXV[	VW	abQ	U[MQ]YZX[P	YXOXaR	V[YZ	ab]VUPb	abQ	NTaUNY	̀NZOQ[a	SZ	abQ	U[MQ]YZX[P	X[RU]Q]Rm�	L�KLKh	�V]_Q]Rj	iVÒ Q[RNaXV[	Na	RaNaUaV]Z	YXOXaRmtX[MURa]XNY	X[RU]N[TQŵ	MXRNSXYXaZ	SQ[QWXa	N[M	VabQ]	RXOXYN]	QÒ YVZQQ	SQ[QWXa	NTaR	X[	Na	RaNaUaV]Z	YXOXaR	qXab	TVeQ]NPQ	VW	Na	YQNRa	�o��̂���	QNTb	VTTU]]Q[TQ	r	�o��̂���	QNTb	NTTXMQ[am�	L�KLK�	�Ò YVZQ]Rj	�XNSXYXaZ	tkaV̀	}Ǹ	�XNSXYXaZ	X[RU]N[TQw	qXab	̀VYXTZ	YXOXaR	[Va	YQRR	abN[	t�				w	QNTb	NTTXMQ[â				t�				w	QNTb	QÒ YVZQQ̂	N[M				t�				w	V[Q	OXYYXV[	MVYYN]R	t�n̂���̂���w	QNTb	NTTXMQ[â	V[Q	OXYYXV[	MVYYN]R	t�n̂���̂���w	QNTb	QÒ YVZQQ̂	N[M	aqV	OXYYXV[	MVYYN]R	t�~̂���̂���w	̀VYXTZ	YXOXam�	L�KLK�	{W	abQ	iV[a]NTaV]	XR	]QzUX]QM	aV	WU][XRb	̀]VWQRRXV[NY	RQ]eXTQR	NR	̀N]a	VW	abQ	�V]_̂	abQ	iV[a]NTaV]	RbNYY	̀]VTU]Q	�]VWQRRXV[NY	�XNSXYXaZ	X[RU]N[TQ	TVeQ]X[P	̀Q]WV]ON[TQ	VW	abQ	̀]VWQRRXV[NY	RQ]eXTQR̂	RbNYY	ONX[aNX[	abQ	�]VWQRRXV[NY	�XNSXYXaZ	X[RU]N[TQ	WV]	RXs	ZQN]R	WVYYVqX[P	kUSRaN[aXNY	iVÒ YQaXV[̂	N[M	qXab	̀VYXTZ	YXOXaR	VW	[Va	YQRR	abN[	t�				w	̀Q]	TYNXO	N[M				t�				w	V[Q	OXYYXV[	MVYYN]R	t�n̂���̂���w	̀Q]	TYNXO	N[M	aqV	OXYYXV[	MVYYN]R	t�~̂���̂���w	X[	abQ	NPP]QPNaQm�	L�KLK�	{W	abQ	�V]_	X[eVYeQR	abQ	a]N[R̀V]â	MXRRQOX[NaXV[̂	URQ̂	V]	]QYQNRQ	VW	̀VYYUaN[aR̂	abQ	iV[a]NTaV]	RbNYY	̀]VTU]Q	�VYYUaXV[	�XNSXYXaZ	X[RU]N[TQ̂	RbNYY	ONX[aNX[	abQ	�VYYUaXV[	�XNSXYXaZ	X[RU]N[TQ	WV]	RXs	ZQN]R	WVYYVqX[P	kUSRaN[aXNY	iVÒ YQaXV[̂	N[M	qXab	̀VYXTZ	YXOXaR	VW	[Va	YQRR	abN[	t�				w	̀Q]	TYNXO	N[M				t�				w	V[Q	OXYYXV[	MVYYN]R	t�n̂���̂���w	̀Q]	TYNXO	N[M	aqV	OXYYXV[	MVYYN]R	t�~̂���̂���w	X[	abQ	NPP]QPNaQm
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J	KLMKMN	OPQRSTUR	VWXRS	YRZ[\PW]	̂_̀̂ _̀	TWX	̂_̀̂ à	bTc	dR	eSPZVSRX	[fSPVUf	T	OPbd\WRX	gSPhR]]\PWTi	j\Td\i\[c	TWX	gPiiV[\PW	j\Td\i\[c	\W]VSTWZR	ePi\Zck	l\[f	ZPbd\WRX	ePi\Zc	i\b\[]	Ph	WP[	iR]]	[fTW	mn				o	eRS	ZiT\b	TWX					mn				o	PWR	b\ii\PW	XPiiTS]	mn̂kpppkpppo	eRS	ZiT\b	TWX		[lP	b\ii\PW	XPiiTS]	mnqkpppkpppo	\W	[fR	TUUSRUT[R̀J	KLMKMKr	sfR	OPW[STZ[PS	]fTii	eSPQ\XR	ZRS[\h\ZT[R]	Ph	\W]VSTWZR	TZZRe[TdiR	[P	[fR	tlWRS	RQ\XRWZ\WU	ZPbei\TWZR	l\[f	[fR	SRuV\SRbRW[]	\W	[f\]	YRZ[\PW	̂_̀̂ 	T[	[fR	hPiiPl\WU	[\bR]v	m̂o	eS\PS	[P	ZPbbRWZRbRW[	Ph	[fR	wPSxy	mqo	VePW	SRWRlTi	PS	SReiTZRbRW[	Ph	RTZf	SRuV\SRX	ePi\Zc	Ph	\W]VSTWZRy	TWX	mzo	VePW	[fR	tlWRS{]	lS\[[RW	SRuVR][̀	|W	TXX\[\PWTi	ZRS[\h\ZT[R	RQ\XRWZ\WU	ZPW[\WVT[\PW	Ph	i\Td\i\[c	ZPQRSTURk	\WZiVX\WU	ZPQRSTUR	hPS	ZPbeiR[RX	PeRST[\PW]k	]fTii	dR	]Vdb\[[RX	l\[f	[fR	h\WTi	|eei\ZT[\PW	hPS	gTcbRW[	TWX	[fRSRTh[RS	VePW	SRWRlTi	PS	SReiTZRbRW[	Ph	]VZf	ZPQRSTUR	VW[\i	[fR	R}e\ST[\PW	Ph	[fR	eRS\PX	SRuV\SRX	dc	YRZ[\PW	̂_̀̂ `̂̀	sfR	ZRS[\h\ZT[R]	l\ii	]fPl	[fR	tlWRS	T]	TW	TXX\[\PWTi	\W]VSRX	PW	[fR	OPW[STZ[PS{]	OPbbRSZ\Ti	~RWRSTi	j\Td\i\[c	TWX	R}ZR]]	PS	VbdSRiiT	i\Td\i\[c	ePi\Zc̀J	KLMKMKK	sfR	OPW[STZ[PS	]fTii	X\]ZiP]R	[P	[fR	tlWRS	TWc	XRXVZ[\diR	PS	]Rih�	\W]VSRX	SR[RW[\PW]	Teei\ZTdiR	[P	TWc	\W]VSTWZR	SRuV\SRX	[P	dR	eSPQ\XRX	dc	[fR	OPW[STZ[PS̀	|Wc	]VZf	TWc	XRXVZ[\diR	PS	]Rih�	\W]VSRX	SR[RW[\PW]	bV][	dR	TZZRe[TdiR	[P	[fR	tlWRS̀J	KLMKMK�	sP	[fR	hViiR][	R}[RW[	eRSb\[[RX	dc	iTlk	[fR	OPW[STZ[PS	]fTii	ZTV]R	[fR	ZPbbRSZ\Ti	i\Td\i\[c	ZPQRSTUR	SRuV\SRX	dc	[f\]	YRZ[\PW	̂_̀̂ 	[P	\WZiVXR	m̂o	[fR	tlWRSk	[fR	|SZf\[RZ[k	TWX	[fR	|SZf\[RZ[{]	OPW]Vi[TW[]	T]	TXX\[\PWTi	\W]VSRX]	hPS	ZiT\b]	ZTV]RX	\W	lfPiR	PS	\W	eTS[	dc	[fR	OPW[STZ[PS{]	WRUi\URW[	TZ[]	PS	Pb\]]\PW]	TS\]\WU	PV[	Ph	PS	ZTV]RX	dc	[fR	OPW[STZ[PS{]	lPSx	XVS\WU	[fR	OPW[STZ[PS{]	PeRST[\PW]y	TWX	mqo	[fR	tlWRS	T]	TW	TXX\[\PWTi	\W]VSRX	hPS	ZiT\b]	ZTV]RX	\W	lfPiR	PS	\W	eTS[	dc	[fR	OPW[STZ[PS{]	WRUi\URW[	TZ[]	PS	Pb\]]\PW]	TS\]\WU	PV[	Ph	PS	ZTV]RX	dc	[fR	OPW[STZ[PS{]	lPSx	hPS	lf\Zf	iP]]	PZZVS]	XVS\WU	ZPbeiR[RX	PeRST[\PW]̀	sfR	TXX\[\PWTi	\W]VSRX	ZPQRSTUR	]fTii	dR	eS\bTSc	TWX	WPW�ZPW[S\dV[PSc	[P	TWc	Ph	[fR	tlWRS{]	URWRSTi	i\Td\i\[c	\W]VSTWZR	ePi\Z\R]	TWX	]fTii	Teeic	[P	dP[f	PWUP\WU	TWX	ZPbeiR[RX	PeRST[\PW]̀	sP	[fR	R}[RW[	ZPbbRSZ\Tiic	TQT\iTdiRk	[fR	TXX\[\PWTi	\W]VSRX	ZPQRSTUR	]fTii	dR	WP	iR]]	[fTW	[fT[	eSPQ\XRX	dc	�W]VSTWZR	YRSQ\ZR]	thh\ZRk	�WZ̀	m�Yto	hPSb]	O~	qp	̂p	p_	p�k	O~	qp	z_	p_	p�k	hPSb	O~	qp	̂p	̂̂	a�k	TWXk	l\[f	SR]eRZ[	[P	[fR	|SZf\[RZ[	TWX	[fR	|SZf\[RZ[{]	OPW]Vi[TW[]k	O~	qp	zq	p_	p�̀J	KLMKMK�	w\[f\W	[fSRR	mzo	dV]\WR]]	XTc]	Ph	[fR	XT[R	[fR	OPW[STZ[PS	dRZPbR]	TlTSR	Ph	TW	\beRWX\WU	PS	TZ[VTi	ZTWZRiiT[\PW	PS	R}e\ST[\PW	Ph	TWc	\W]VSTWZR	SRuV\SRX	dc	[f\]	YRZ[\PW	̂_̀̂ k	[fR	OPW[STZ[PS	]fTii	eSPQ\XR	WP[\ZR	[P	[fR	tlWRS	Ph	]VZf	\beRWX\WU	PS	TZ[VTi	ZTWZRiiT[\PW	PS	R}e\ST[\PẀ	�ePW	SRZR\e[	Ph	WP[\ZR	hSPb	[fR	OPW[STZ[PSk	[fR	tlWRS	]fTiik	VWiR]]	[fR	iTe]R	\W	ZPQRSTUR	TS\]R]	hSPb	TW	TZ[	PS	Pb\]]\PW	Ph	[fR	tlWRSk	fTQR	[fR	S\Uf[	[P	][Pe	[fR	wPSx	VW[\i	[fR	iTe]R	\W	ZPQRSTUR	fT]	dRRW	ZVSRX	dc	[fR	eSPZVSRbRW[	Ph	SReiTZRbRW[	ZPQRSTUR	dc	[fR	OPW[STZ[PS̀	sfR	hVSW\]f\WU	Ph	WP[\ZR	dc	[fR	OPW[STZ[PS	]fTii	WP[	SRi\RQR	[fR	OPW[STZ[PS	Ph	TWc	ZPW[STZ[VTi	Pdi\UT[\PW	[P	eSPQ\XR	TWc	SRuV\SRX	ZPQRSTUR̀J	KLMKMK�	�����	���������	��������	��	���	���������������	� ¡¢£	¤¥¦	¢�§ ̈	�¥�©̈¤¥ª 	ª¢« ̈¤¬ 	�¢	� 	­̈¢«�® ®	�¦	�§ 	̄¢¥�̈¤ª�¢̈	¤¥®	¤¥¦	¤­­¡�ª¤�¡ 	¡�°���±²������³� �́µ���		J	KLMKMK¶	�h	[fR	tlWRS	\]	XTbTURX	dc	[fR	hT\iVSR	Ph	[fR	OPW[STZ[PS	[P	bT\W[T\W	TWc	Ph	[fR	TdPQR	\W]VSTWZR	PS	[P	]P	WP[\hc	[fR	tlWRSk	[fRW	[fR	OPW[STZ[PS	]fTii	dRTS	Tii	ZP][]	T[[S\dV[TdiR	[fRSR[P̀	s·̧ 	tw¹̧ º	»|¼	w�s··tj½	g|¼» ¹̧s	ģ¹½�¹~	º̧ O̧ �gs	t¾	|jj	O̧ ºs�¾�O|şY	t¾	�¹Y�º|¹O̧ 	w�s·	̧¹½tºY̧» ¹̧sY	|ss|O·̧ ½̀	¾T\iVSR	[P	l\[ffPiX	eTcbRW[	]fTii	WP[	ZPW][\[V[R	T	lT\QRS̀J	KLMKMK¿	sfR	tlWRS{]	]eRZ\h\ZT[\PW	PS	TeeSPQTi	Ph	[fR	\W]VSTWZR	\W	[f\]	OPW[STZ[	PS	Ph	\[]	TbPVW[	]fTii	WP[	SRi\RQR	PS	XRZSRT]R	[fR	i\Td\i\[c	Ph	[fR	OPW[STZ[PS	VWXRS	[fR	OPW[STZ[	½PZVbRW[]	PS	P[fRSl\]R̀	OPQRSTUR]	TSR	[fR	b\W\bVb	[P	dR	eSPQ\XRX	TWX	TSR	WP[	i\b\[T[\PW]	Ph	i\Td\i\[c	VWXRS	[fR	OPW[STZ[k	\WXRbW\h\ZT[\PWk	PS	Teei\ZTdiR	iTl	eSPQ\]\PW]̀	sfR	OPW[STZ[PS	bTck	T[	\[]	R}eRW]Rk	eVSZfT]R	iTSURS	ZPQRSTUR	TbPVW[]̀J	KLM�	�À���Á�	���������J	KLM�MK	�À���Á�	́����Â���	���������sfR	tlWRS	]fTii	dR	SR]ePW]\diR	hPS	eVSZfT]\WU	TWX	bT\W[T\W\WU	[fR	tlWRS{]	V]VTi	i\Td\i\[c	\W]VSTWZR̀
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K	LMNONO	PQRSTQUV	WXYZQ[X\TK	LMNONONL	]̂_	̀ab_c	d̂eff	ghcîed_	ebj	kelbmelbn	ocpk	eb	lbdhcebi_	ipkgebq	pc	lbdhcebi_	ipkgebl_d	feaohffq	ehm̂pclr_j	mp	lddh_	lbdhcebi_	lb	m̂_	shcldjlimlpb	â_c_	m̂_	tcps_im	ld	fpiem_jn	gcpg_cmq	lbdhcebi_	aclmm_b	pb	e	uhlfj_cvd	cldw	xeffycldwdx	ipkgf_m_j	zefh_	pc	_{hlzef_bm	gpfliq	opck	ebj	kelbmelb	lmd	dmebjecj	gcpg_cmq	lbdhcebi_	dhoolil_bm	mp	ipz_c	m̂_	mpmef	zefh_	po	m̂_	_bmlc_	tcps_im	pb	e	c_gfei_k_bm	ipdm	uedld|	]̂_	̀ab_cvd	gcpg_cmq	lbdhcebi_	ipz_ce}_	d̂eff	u_	bp	f_dd	m̂eb	m̂_	ekphbm	po	m̂_	lblmlef	~pbmceim	�hkn	gfhd	m̂_	zefh_	po	dhud_{h_bm	�pjloliemlpbd	ebj	feupc	g_copck_j	pc	kem_clefd	pc	_{hlgk_bm	dhggfl_j	uq	pm̂_cd|	]̂_	gcpg_cmq	lbdhcebi_	d̂eff	u_	kelbmelb_j	hbmlf	�hudmebmlef	~pkgf_mlpb	ebj	m̂_c_eom_c	ed	gcpzlj_j	lb	�_imlpb	��|�|�|�n	hbf_dd	pm̂_cald_	gcpzlj_j	lb	m̂_	~pbmceim	�pihk_bmd	pc	pm̂_cald_	e}c__j	lb	aclmlb}	uq	m̂_	gecml_d	mp	m̂ld	�}c__k_bm|	]̂ld	lbdhcebi_	d̂eff	lbifhj_	m̂_	lbm_c_dmd	po	m̂_	̀ab_cn	~pbmceimpcn	�huipbmceimpcdn	ebj	�huydhuipbmceimpcd	lb	m̂_	tcps_im	ed	lbdhc_jd|	]̂ld	lbdhcebi_	d̂eff	lbifhj_	m̂_	lbm_c_dmd	po	kpcm}e}__d	ed	fpdd	geq__d|K	LMNONONO	�bf_dd	m̂_	gecml_d	e}c__	pm̂_cald_n	hgpb	�hudmebmlef	~pkgf_mlpbn	m̂_	̀ab_c	d̂eff	ipbmlbh_	m̂_	lbdhcebi_	c_{hlc_j	uq	�_imlpb	��|�|�|�	pcn	lo	b_i_ddecqn	c_gfei_	m̂_	lbdhcebi_	gpfliq	c_{hlc_j	hbj_c	�_imlpb	��|�|�|�	alm̂	gcpg_cmq	lbdhcebi_	aclmm_b	opc	m̂_	mpmef	zefh_	po	m̂_	tcps_im	lmd	dmebjecj	gcpg_cmq	lbdhcebi_	m̂em	d̂eff	c_kelb	lb	_oo_im	hbmlf	_�glcemlpb	po	m̂_	g_clpj	opc	ipcc_imlpb	po	m̂_	�pcw	d_m	opcm̂	lb	�_imlpb	��|�|K	LMNONON�	�o	m̂_	lbdhcebi_	c_{hlc_j	uq	m̂ld	�_imlpb	��|�|�	ld	dhus_im	mp	j_jhimluf_d	pc	d_foylbdhc_j	c_m_bmlpbdn	m̂_	àb_c	~pbmceimpc	d̂eff	u_	c_dgpbdluf_	opc	eff	fpdd	bpm	ipz_c_j	u_iehd_	po	dhî	j_jhimluf_d	pc	c_m_bmlpbd	hg	mp	���n���	g_c	fpddn	hbf_dd	m̂_	fpdd	aed	iehd_j	uq	m̂_	̀ab_c	pc	uq	e	bemhcef	piihcc_bi_n	lb	âlî	ied_	m̂_	̀ab_c	d̂eff	u_	c_dgpbdluf_	opc	m̂_	j_jhimluf_d	pc	c_m_bmlpbd|K	LMNONON�	�o	m̂_	�pcw	lbzpfz_d	c_kpj_flb}	eb	_�ldmlb}	dmchimhc_	pc	ipbdmchimlb}	eb	ejjlmlpb	mp	eb	_�ldmlb}	dmchimhc_n	m̂_	̀ab_c	d̂eff	ghcîed_	ebj	kelbmelbn	hbmlf	m̂_	_�glcemlpb	po	m̂_	g_clpj	opc	ipcc_imlpb	po	�pcw	ed	d_m	opcm̂	lb	�_imlpb	��|�n	xeffycldwdx	gcpg_cmq	lbdhcebi_n	pb	e	c_gfei_k_bm	ipdm	uedldn	gcpg_cmq	lbdhcebi_	gcpm_imlb}	m̂_	_�ldmlb}	dmchimhc_	e}elbdm	jlc_im	ĝqdlief	fpdd	pc	jeke}_n	bpmalm̂dmebjlb}	m̂_	hbj_cmewlb}	po	m̂_	�pcw|	]̂_	̀ab_c	d̂eff	u_	c_dgpbdluf_	opc	eff	ipylbdhcebi_	g_befml_d|K	LMNONON�		tclpc	mp	ipkk_bi_k_bm	po	m̂_	�pcwn	m̂_	̀ab_c	d̂eff	d_ihc_	m̂_	lbdhcebi_n	ebj	gcpzlj_	_zlj_bi_	po	m̂_	ipz_ce}_n	c_{hlc_j	hbj_c	m̂ld	�_imlpb	��|�|�	ebjn	hgpb	m̂_	~pbmceimpcvd	c_{h_dmn	gcpzlj_	e	ipgq	po	m̂_	gcpg_cmq	lbdhcebi_	gpfliq	pc	gpflil_d	c_{hlc_j	uq	m̂ld	�_imlpb	��|�|�|	]̂_	ipgq	po	m̂_	gpfliq	pc	gpflil_d	gcpzlj_j	d̂eff	ipbmelb	eff	eggflieuf_	ipbjlmlpbdn	j_olblmlpbdn	_�ifhdlpbdn	ebj	_bjpcd_k_bmd|�pm	hd_j|K	LMNONON�	�lm̂lb	m̂c__	���	uhdlb_dd	jeqd	po	m̂_	jem_	m̂_	̀ab_c	u_ipk_d	eaec_	po	eb	lkg_bjlb}	pc	eimhef	iebi_ffemlpb	pc	_�glcemlpb	po	ebq	lbdhcebi_	c_{hlc_j	uq	m̂ld	�_imlpb	��|�|�n	m̂_	̀ab_c	d̂eff	gcpzlj_	bpmli_	mp	m̂_	~pbmceimpc	po	dhî	lkg_bjlb}	pc	eimhef	iebi_ffemlpb	pc	_�glcemlpb|	�bf_dd	m̂_	fegd_	lb	ipz_ce}_	ecld_d	ocpk	eb	eim	pc	pklddlpb	po	m̂_	~pbmceimpc�	���	m̂_	~pbmceimpcn	hgpb	c_i_lgm	po	bpmli_	ocpk	m̂_	̀ab_cn	d̂eff	̂ez_	m̂_	cl}̂m	mp	dmpg	m̂_	�pcw	hbmlf	m̂_	fegd_	lb	ipz_ce}_	̂ed	u__b	ihc_j	uq	m̂_	gcpihc_k_bm	po	c_gfei_k_bm	ipz_ce}_	uq	_lm̂_c	m̂_	̀ab_c	pc	m̂_	~pbmceimpc�	���	m̂_	~pbmceim	]lk_	ebj	~pbmceim	�hk	d̂eff	u_	_{hlmeufq	ejshdm_j�	ebj	���	m̂_	̀ab_c	aelz_d	eff	cl}̂md	e}elbdm	m̂_	~pbmceimpcn	�huipbmceimpcdn	ebj	�huydhuipbmceimpcd	mp	m̂_	_�m_bm	ebq	fpdd	mp	m̂_	̀ab_c	aphfj	̂ez_	u__b	ipz_c_j	uq	m̂_	lbdhcebi_	̂ej	lm	bpm	_�glc_j	pc	u__b	iebi_ff_j|	�o	m̂_	~pbmceimpc	ghcîed_d	c_gfei_k_bm	ipz_ce}_n	m̂_	ipdm	po	m̂_	lbdhcebi_	d̂eff	u_	îec}_j	mp	m̂_	̀ab_c	uq	eb	eggcpgclem_	~̂eb}_	̀cj_c|	]̂_	ohcbld̂lb}	po	bpmli_	uq	m̂_	̀ab_c	d̂eff	bpm	c_fl_z_	m̂_	̀ab_c	po	ebq	ipbmceimhef	pufl}emlpb	mp	gcpzlj_	c_{hlc_j	lbdhcebi_|K	LMNONONM	�[��TQ	R�	�Z�QR�[U�RXK	LMNONONMNL	]̂_	̀ab_c	ebj	~pbmceimpc	aelz_	eff	cl}̂md	e}elbdm	���	_eî	pm̂_c	ebj	ebq	po	m̂_lc	dhuipbmceimpcdn	dhuydhuipbmceimpcdn	e}_bmdn	ebj	_kgfpq__dn	_eî	po	m̂_	pm̂_c�	���	m̂_	�cîlm_im	ebj	�cîlm_imvd	ipbdhfmebmd�	ebj	���	�_gecem_	~pbmceimpcdn	lo	ebqn	ebj	ebq	po	m̂_lc	dhuipbmceimpcdn	dhuydhuipbmceimpcdn	e}_bmdn	ebj	_kgfpq__dn	opc	jeke}_d	iehd_j	uq	olc_n	pc	pm̂_c	iehd_d	po	fpddn	mp	m̂_	_�m_bm	m̂pd_	fpdd_d	ec_	ipz_c_j	uq	gcpg_cmq	lbdhcebi_	c_{hlc_j	uq	m̂ld	�}c__k_bm	pc	pm̂_c	gcpg_cmq	lbdhcebi_	eggflieuf_	mp	m̂_	tcps_imn	�_imlpb	��|�|�|�n	_�i_gm	dhî	cl}̂md	ed	m̂_q	̂ez_	mp	gcpi__jd	po	dhî	lbdhcebi_|	]̂_	̀ab_c	jp_d	bpm	aelz_	m̂_	dhucp}emlpb	cl}̂md	mp	m̂_	_�m_bm	po	lmd	gcpg_cmq	lbdhcebi_	pb	dmchimhc_d	pc	gpcmlpbd	po	dmchimhc_d	m̂em	jp	bpm	ipkgcld_	m̂_	�pcw|	]̂_	̀ab_c	pc	~pbmceimpcn	ed	eggcpgclem_n	d̂eff	c_{hlc_	dlklfec	aclmm_b	aelz_cd	lb	oezpc	po	m̂_	lbjlzljhefd	ebj	_bmlml_d	lj_bmlol_j	eupz_	ocpk	m̂_	�cîlm_imn	�cîlm_imvd	ipbdhfmebmdn	�_gecem_	~pbmceimpcdn	dhuipbmceimpcdn	ebj	dhuydhuipbmceimpcd|	]̂_	gpflil_d	po	lbdhcebi_	ghcîed_j	ebj	kelbmelb_j	uq	_eî	g_cdpb	pc	_bmlmq	e}c__lb}	mp	aelz_	ifelkd	ghcdhebm	mp	m̂ld	�_imlpb	��|�|�|�	d̂eff	bpm	gcp̂lulm	m̂ld	aelz_c	po	dhucp}emlpb|	]̂ld	aelz_c	po	dhucp}emlpb	d̂eff	u_	_oo_imlz_	ed	mp	e	g_cdpb	pc	_bmlmq	���	_z_b	m̂ph}̂	m̂em	g_cdpb	pc	_bmlmq	aphfj	pm̂_cald_	̂ez_	e	jhmq	po	lbj_kbloliemlpbn	ipbmceimhef	pc	pm̂_cald_n	���	_z_b	m̂ph}̂	m̂em	g_cdpb	pc	
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KLMNMO	PNP	LQM	RSO	MTK	NLUVWSLXK	RWKYNVY	PNWKXMZO	QW	NLPNWKXMZO[	QW	\]̂	_TKMTKW	QW	LQM	MTK	RKWUQL	QW	KLMNMO	TSP	SL	NLUVWS̀ZK	NLMKWKUM	NL	MTK	PSYSaKP	RWQRKWMObc	defgfgfefg	hi	PVWNLa	MTK	jWQkKXM	XQLUMWVXMNQL	RKWNQP	MTK	l_LKW	NLUVWKU	RWQRKWMNKU[	WKSZ	QW	RKWUQLSZ	QW	̀QMT[	SM	QW	SPkSXKLM	MQ	MTK	UNMK	̀O	RWQRKWMO	NLUVWSLXK	VLPKW	RQZNXNKU	UKRSWSMK	iWQY	MTQUK	NLUVWNLa	MTK	jWQkKXM[	QW	Ni	SiMKW	iNLSZ	RSOYKLM	RWQRKWMO	NLUVWSLXK	NU	MQ	̀K	RWQmNPKP	QL	MTK	XQYRZKMKP	jWQkKXM	MTWQVaT	S	RQZNXO	QW	RQZNXNKU	QMTKW	MTSL	MTQUK	NLUVWNLa	MTK	jWQkKXM	PVWNLa	MTK	XQLUMWVXMNQL	RKWNQP[	MQ	MTK	KnMKLM	RKWYNUUǸZK	̀O	UVXT	RQZNXNKU[	MTK	l_LKW	_SNmKU	SZZ	WNaTMU	NL	SXXQWPSLXK	_NMT	MTK	MKWYU	Qi	oKXMNQL	pqbrbrbqbp	iQW	PSYSaKU	XSVUKP	̀O	iNWK	QW	QMTKW	XSVUKU	Qi	ZQUU	XQmKWKP	̀O	MTNU	UKRSWSMK	RWQRKWMO	NLUVWSLXKbc	defgfgfs	t	ZQUU	NLUVWKP	VLPKW	MTK	l_LKWuU	RWQRKWMO	NLUVWSLXK	UTSZZ	̀K	SPkVUMKP	̀O	MTK	l_LKW	SU	iNPVXNSWO	SLP	YSPK	RSOS̀ZK	MQ	MTK	l_LKW	SU	iNPVXNSWO	iQW	MTK	NLUVWKPU[	SU	MTKNW	NLMKWKUMU	YSO	SRRKSW[	UV̀kKXM	MQ	WKvVNWKYKLMU	Qi	SLO	SRRZNXS̀ZK	YQWMaSaKK	XZSVUKb	wTK	l_LKW	UTSZZ	RSO	MTK	tWXTNMKXM	SLP	xQLMWSXMQW	MTKNW	kVUM	UTSWKU	Qi	NLUVWSLXK	RWQXKKPU	WKXKNmKP	̀O	MTK	l_LKW[	SLP	̀O	SRRWQRWNSMK	SaWKKYKLMU[	_WNMMKL	_TKWK	ZKaSZZO	WKvVNWKP	iQW	mSZNPNMO[	MTK	tWXTNMKXM	SLP	xQLMWSXMQW	UTSZZ	YSyK	RSOYKLMU	MQ	MTKNW	XQLUVZMSLMU	SLP	oV̀XQLMWSXMQWU	NL	UNYNZSW	YSLLKWbc	defgfz	{|}~�	��������~	������~�	��	|}~	{��~������	�����	���	�����	���������	������ �	��	��	¡����¢�¢	��	���	£����	��¢	���	�¡¡�������	��¤���¥¦§��~��̈~ ©�ª�|�«¬t		c	defz	�~�­��ª���~	®���	���	���ª~�|	®���c	defzfd	wTK	l_LKW	UTSZZ	TSmK	MTK	WNaTM	MQ	WKvVNWK	MTK	xQLMWSXMQW	MQ	iVWLNUT	̀QLPU	XQmKWNLa	xQLMWSXMQW	UTSZZ	UKXVWK	iWQY	S	UVWKMO	XQYRSLO	SXXKRMS̀ZK	MQ	MTK	l_LKW[	SPYNMMKP	SLP	ZNXKLUKP	NL	MTK	oMSMK	Qi	̄SUTNLaMQL[	SLP	UTSZZ	RSO	iQW	SLP	YSNLMSNL	̀QLPU	XQmKWNLa	MTK	iSNMTiVZ	RKWiQWYSLXK	Qi	MTK	xQLMWSXM	SLP	RSOYKLM	Qi	Q̀ZNaSMNQLU	SWNUNLa	MTKWKVLPKW	SU	UMNRVZSMKP	NL	MTK	xQLMWSXM	°QXVYKLMU	QL	MTK	PSMK	Qi	KnKXVMNQL	Qi	MTK	xQLMWSXMbVLPKW	MTK	xQLMWSXM	°QXVYKLMU[	KSXT	NL	MTK	iVZZ	SYQVLM	Qi	MTK	xQLMWSXM	oVY	RZVU	USZKU	MSn[	RVWUVSLM	MQ	±x̄ 	]²b³́[	µxQLMWSXMQWuU	¶QLPbµ	̄NMTNL	M_Q	PSOU	SiMKW	MTK	NUUVSLXK	Qi	MTK	«QMNXK	Qi	hLMKLM	MQ	t_SWP	xQLMWSXM[	MTK	xQLMWSXMQW	UTSZZ	PKZNmKW	KmNPKLXK	Qi	NMU	̀QLPS̀NZNMO	MQ	MTK	l_LKW[	SLP	_NMTNL	MKL	PSOU	Qi	KLMKWNLa	NLMQ	MTK	xQLMWSXM[	MTK	xQLMWSXMQW	UTSZZ	PKZNmKW	MTK	QWNaNLSZU	Qi	MTK	̀QLPU	MQ	MTK	l_LKW	SLP	XQRNKU	MQ	MTK	tWXTNMKXMb	w·̧ 	l̄ «̧ ±	¹tº	°̧ x»h«̧ 	wl	̧«w̧±	h«wl	w·̧ 	xl«w±txw	h¼	½̧h°̧ «x̧ 	l¼	¶l«°t¶h»hwº	ho	«lw	±̧ x̧ h½̧ °b	w·̧ 	l̄ «̧ ±	¹tº	̄hw··l»°	hwo	µ«lwhx̧ 	wl	j±lx̧ °̧µ	t«°¬l±	̄hw··l»°	jtº¹ «̧w	wl	w·̧ 	xl«w±txwl±	¾«wh»	o¾x·	o¾±̧ wº	¶l«°o	t±̧ 	±̧ x̧ h½̧ °bc	defzfg	¾RQL	MTK	WKvVKUM	Qi	SLO	RKWUQL	QW	KLMNMO	SRRKSWNLa	MQ	̀K	S	RQMKLMNSZ	̀KLKiNXNSWO	Qi	̀QLPU	XQmKWNLa	RSOYKLM	Qi	Q̀ZNaSMNQLU	SWNUNLa	VLPKW	MTK	xQLMWSXM[	MTK	xQLMWSXMQW	UTSZZ	RWQYRMZO	iVWLNUT	S	XQRO	Qi	MTK	̀QLPU	QW	UTSZZ	SVMTQWN¿K	S	XQRO	MQ	̀K	iVWLNUTKPbÀÁÂ�§©Ã	ds			§{ÁÁÃ§Â�{Ä	{Å	Æ{ÁÇc	dsfd	wTK	xQLMWSXMQW	UTSZZ	RWQYRMZO	SLP	SM	LQ	XQUM	MQ	MTK	l_LKW	XQWWKXM	̄QWy	WKkKXMKP	̀O	MTK	tWXTNMKXM	QW	l_LKW	QW	iSNZNLa	MQ	XQLiQWY	MQ	MTK	WKvVNWKYKLMU	Qi	MTK	xQLMWSXM	°QXVYKLMU[	_TKMTKW	PNUXQmKWKP	̀KiQWK	QW	SiMKW	oV̀UMSLMNSZ	xQYRZKMNQL	SLP	_TKMTKW	QW	LQM	iS̀WNXSMKP[	NLUMSZZKP[	QW	XQYRZKMKPb	xQUMU	Qi	XQWWKXMNLa	UVXT	WKkKXMKP	̄QWy[	NLXZVPNLa	SPPNMNQLSZ	MKUMNLa	SLP	NLURKXMNQLU[	MTK	XQUM	Qi	VLXQmKWNLa	SLP	WKRZSXKYKLM[	SLP	XQYRKLUSMNQL	iQW	MTK	tWXTNMKXMuU	UKWmNXKU	SLP	KnRKLUKU	YSPK	LKXKUUSWO	MTKWK̀O[	UTSZZ	̀K	SM	MTK	xQLMWSXMQWuU	KnRKLUK[	VLZKUU	XQYRKLUS̀ZK	VLPKW	oKXMNQL	tbpbqb]	NL	̧nTǸNM	t[	°KMKWYNLSMNQL	Qi	MTK	xQUM	Qi	MTK	̄QWybKnRKLUKbc	dsfg	hL	SPPNMNQL	MQ	MTK	xQLMWSXMQWuU	Q̀ZNaSMNQLU	VLPKW	oKXMNQL	²bÈ[	Ni[	_NMTNL	QLK	OKSW	SiMKW	MTK	PSMK	Qi	oV̀UMSLMNSZ	xQYRZKMNQL	Qi	MTK	̄QWy	QW	PKUNaLSMKP	RQWMNQL	MTKWKQi	QW	SiMKW	MTK	PSMK	iQW	XQYYKLXKYKLM	Qi	_SWWSLMNKU	KUMS̀ZNUTKP	VLPKW	oKXMNQL	pÉbÊb][	MTK	xQLMWSXM	°QXVYKLMU[	QW	̀O	MKWYU	Qi	SL	SRRZNXS̀ZK	URKXNSZ	_SWWSLMO	WKvVNWKP	̀O	MTK	xQLMWSXM	°QXVYKLMU[	SLO	Qi	MTK	̄QWy	NU	iQVLP	MQ	̀K	LQM	NL	SXXQWPSLXK	_NMT	MTK	WKvVNWKYKLMU	Qi	MTK	xQLMWSXM	°QXVYKLMU[	MTK	xQLMWSXMQW	UTSZZ	XQWWKXM	NM	SXXQWPNLa	MQ	MTK	WKvVNWKYKLMU	Qi	MTNU	oKXMNQL	_NMT	LQ	XTSLaK	NL	MTK	xQLMWSXM	oVY	RWQYRMZO	SiMKW	WKXKNRM	Qi	LQMNXK	iWQY	MTK	l_LKW	MQ	PQ	UQ	VLZKUU	MTK	l_LKW	TSU	RWKmNQVUZO	aNmKL	MTK	xQLMWSXMQW	S	URKXNiNX	_WNMMKL	SXXKRMSLXK	Qi	UVXT	XQLPNMNQLb	wTK	l_LKW	UTSZZ	aNmK	UVXT	LQMNXK	RWQYRMZO	SiMKW	PNUXQmKWO	Qi	MTK	XQLPNMNQLb	°VWNLa	MTK	QLKËOKSW	RKWNQP	iQW	XQWWKXMNQL	Qi	̄QWy[	Ni	MTK	l_LKW	iSNZU	MQ	LQMNiO	MTK	xQLMWSXMQW	SLP	aNmK	MTK	xQLMWSXMQW	SL	
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KLLKMNOPQNR	NK	STUV	NWV	XKMMVXNQKPY	NWV	Z[PVM	[TQ\V]	NWV	MQ̂WN]	NK	MV_OQMV	XKMMVXNQKP	̀R	NWV	aKPNMTXNKM	TPb	NK	STUV	T	XcTQS	dKM	̀MVTXW	Kd	[TMMTPNReNWV	aKPNMTXNKMe	fd	NWV	aKPNMTXNKM	bKV]	PKN	LMKSLNcR	QPQNQTNV	[KMU	NK	XKMMVXN	NWV	gKMU	bV]Q̂PTNVb	QP	NWV	PKNQXVY	NWV	Z[PVM	STR	LMKXVVb	NK	XKMMVXN	NWV	gKMUY	NWV	Z[PVM	STR	bQ]LK]V	Kd	STNVMQTc]	TPb	V_OQLSVPN	T]	QN	]VV]	dQNY	TPb	NWV	aKPNMTXNKM	[Qcc	̀V	cQT̀cV	dKM	Tcc	XK]N]e	hWQ]	K̀cQ̂TNQKP	]WTcc	]OM\Q\V	TXXVLNTPXV	Kd	NWV	gKMU	OPbVM	NWV	aKPNMTXN	TPb	NVMSQPTNQKP	Kd	NWV	aKPNMTXNY	Q]	QP	TbbQNQKP	NK	KNWVM	[TMMTPNQV]	LMK\QbVb	̀R	XKPNMTXN	KM	cT[Y	TPb	bKV]	PKN	V]NT̀cQ]W	T	NQSV	cQSQN	dKM	bTST̂V]ei	jklm	fd	NWV	aKPNMTXNKM	dTQc]	NK	XKMMVXN	PKPXKPdKMSQP̂	gKMU	[QNWQP	T	MVT]KPT̀cV	NQSVY	NWV	Z[PVM	STR	XKMMVXN	QN	QP	TXXKMbTPXV	[QNW	nVXNQKP	oepei	jklq	hWV	KPVrRVTM	LVMQKb	dKM	XKMMVXNQKP	Kd	gKMU	]WTcc	̀V	VsNVPbVb	[QNW	MV]LVXN	NK	LKMNQKP]	Kd	gKMU	dQM]N	LVMdKMSVb	TdNVM	nÒ]NTPNQTc	aKSLcVNQKP	̀R	NWV	LVMQKb	Kd	NQSV	̀VN[VVP	nÒ]NTPNQTc	aKSLcVNQKP	TPb	NWV	TXNOTc	XKSLcVNQKP	Kd	NWTN	LKMNQKP	Kd	NWV	gKMUei	jklt	hWV	KPVrRVTM	LVMQKb	dKM	XKMMVXNQKP	Kd	gKMU	]WTcc	PKN	̀V	VsNVPbVb	̀R	XKMMVXNQ\V	gKMU	LVMdKMSVb	̀R	NWV	aKPNMTXNKM	LOM]OTPN	NK	NWQ]	uMNQXcV	voewxyz{|}	j~			�z�{}||w�}���	�x��z�z���i	j~lj	w���������	��	{��������VQNWVM	LTMNR	NK	NWV	aKPNMTXN	]WTcc	T]]Q̂P	NWV	aKPNMTXN	[QNWKON	[MQNNVP	XKP]VPN	Kd	NWV	KNWVMY	VsXVLN	NWTN	NWV	Z[PVM	STRY	[QNWKON	XKP]VPN	Kd	NWV	aKPNMTXNKMY	T]]Q̂P	NWV	aKPNMTXN	NK	T	cVPbVM	LMK\QbQP̂	XKP]NMOXNQKP	dQPTPXQP̂	dKM	NWV	�MK�VXN	Qd	NWV	cVPbVM	T]]OSV]	NWV	Z[PVM�]	MQ̂WN]	TPb	K̀cQ̂TNQKP]	OPbVM	NWV	aKPNMTXN	�KXOSVPN]e	hWV	aKPNMTXNKM	]WTcc	VsVXONV	Tcc	XKP]VPN]	MVT]KPT̀cR	MV_OQMVb	NK	dTXQcQNTNV	]OXW	T]]Q̂PSVPNeKNWVMei	j~l�	���������	|��hWV	aKPNMTXN	]WTcc	̀V	̂K\VMPVb	̀R	NWV	QPNVMPTc	cT[	Kd	NWV	LcTXV	[WVMV	NWV	�MK�VXN	Q]	cKXTNVbY	VsXcObQP̂	NWTN	�OMQ]bQXNQKP�]	XWKQXV	Kd	cT[	MOcV]e	fd	NWV	LTMNQV]	WT\V	]VcVXNVb	TM̀QNMTNQKP	T]	NWV	SVNWKb	Kd	̀QPbQP̂	bQ]LONV	MV]KcONQKPY	NWV	�VbVMTc	uM̀QNMTNQKP	uXN	]WTcc	̂K\VMP	nVXNQKP	�ve�ehWV	aKPNMTXNKM	]WTcc	T̀QbV	̀R	NWV	LMK\Q]QKP]	Kd	Tcc	TLLcQXT̀cV	gT]WQP̂NKP	]NTNONV]e	hWK]V	]NTNONV]	QPXcObVY	̀ON	TMV	PKN	cQSQNVb	NK�lj aKPNMTXNKM	�V̂Q]NMTNQKP	TPb	�VcTNVb	�V_OQMVSVPN]e		�OM]OTPN	NK	�ag	p e¡�Y	¢�V̂Q]NMTNQKPY	£QXVP]QP̂	Kd	aKPNMTXNKM]Y¢	NWV	aKPNMTXNKM	]WTcc	̀V	MV̂Q]NVMVb	TPb	cQXVP]Vb	T]	MV_OQMVb	̀R	NWV	cT[]	Kd	NWV	nNTNV	Kd	gT]WQP̂NKPY	QPXcObQP̂	̀ON	PKN	cQSQNVb	NK	�ag	voe�¤Y	¢�V̂Q]NMTNQKP	Kd	aKPNMTXNKM]e¢	hWV	aKPNMTXNKM	]WTcc�		WT\V	T	XOMMVPN	]NTNV	OPQdQVb	̀O]QPV]]	QbVPNQdQVM	POS̀ VM¥	WT\V	QPbO]NMQTc	QP]OMTPXV	XK\VMT̂V	dKM	NWV	aKPNMTXNKM�]	VSLcKRVV]	[KMUQP̂	QP	gT]WQP̂NKP	T]	MV_OQMVb	QP	hQNcV	¦v	�ag¥	WT\V	TP	VSLcKRSVPN	]VXOMQNR	bVLTMNSVPN	POS̀ VM	T]	MV_OQMVb	QP	hQNcV	¦¡	�ag¥	WT\V	T	]NTNV	VsXQ]V	NTs	MV̂Q]NMTNQKP	POS̀ VM	T]	MV_OQMVb	QP	hQNcV	o�	�agY	TPb¥	PKN	̀V	bQ]_OTcQdQVb	dMKS	̀QbbQP̂	KP	TPR	LÒcQX	[KMU]	XKPNMTXN	OPbVM	�ag	p e¡�e¡v¡	§OPMV̂Q]NVMVb	KM	OPcQXVP]Vb	XKPNMTXNKM]̈	KM	�ag	p ev�e¡�¦§p̈	§LMV\TQcQP̂	[T̂V	\QKcTNQKP]̈el� £T[	ûTQP]N	�Q]XMQSQPTNQKPe		aKPNMTXNKM	]WKOcb	XKSLcR	[QNW	LVMNQPVPN	]NTNONKMR	LMK\Q]QKP]	MVcTNQP̂	NK	LÒcQX	[KMU]	Kd	�ag	© e�¡elm �MK\Q]QKP]	dKM	ûVb	TPb	ªTPbQXTLLVb	�VM]KP]e		aKPNMTXNKM	]WKOcb	XKSLcR	[QNW	LVMNQPVPN	]NTNONKMR	LMK\Q]QKP]	MVcTNQP̂	NK	LÒcQX	[KMU]	Kd	�ag	¤¡e �elq nTdVNR	nNTPbTMb]e		aKPNMTXNKM	]WKOcb	XKSLcR	[QNW	LVMNQPVPN	LMK\Q]QKP]	Kd	aWTLNVM	� �rv¦¦	guaY	¢nTdVNR	nNTPbTMb]	dKM	aKP]NMOXNQKP	gKMUY¢	QPXcObQP̂	[QNWKON	cQSQNTNQKP	NMVPXW	]TdVNR	MV_OQMVSVPN]elt «PVSLcKRSVPN	aKSLVP]TNQKPe		�OM]OTPN	NK	�ag	¦¡e�©	QP	̂VPVMTc	TPb	�ag	¦¡e�©evp¡	QP	LTMNQXOcTMY	NWV	aKPNMTXNKM	]WTcc	LTR	XKPNMQ̀ONQKP]	dKM	[T̂V]	dKM	LVM]KPTc	]VM\QXV]	LVMdKMSVb	OPbVM	NWQ]	ûMVVSVPN	KM	TMMTP̂V	dKM	T	̀KPb	TXXVLNT̀cV	NK	NWV	XKSSQ]]QKPVMel¬ �MÔr�MVV	gKMULcTXVe		hWV	aKPNMTXNKM	TPb	Tcc	nÒXKPNMTXNKM]	Kd	TPR	NQVM	]WTcc	dOccR	XKSLcR	[QNW	Tcc	TLLcQXT̀cV	dVbVMTcY	]NTNVY	TPb	cKXTc	cT[]	TPb	MV̂OcTNQKP]	MV̂TMbQP̂	bMÔrdMVV	[KMULcTXVY	QPXcObQP̂	NWV	�MÔr�MVV	gKMULcTXV	uXN	Kd	v ooe	uPR	LVM]KP	PKN	dQN	dKM	bONR	dKM	TPR	MVT]KPY	QPXcObQP̂	NWV	O]V	Kd	TcXKWKcY	XKPNMKccVb	]Ò]NTPXV]Y	KM	bMÔ]Y	]WTcc	QSSVbQTNVcR	̀V	MVSK\Vb	dMKS	NWV	gKMUel­ hK̀TXXKr�MVV	®P\QMKPSVPNe		nSKUQP̂	KM	O]V	Kd	TPR	UQPb	Kd	cQ̂WNVb	LQLVY	XQ̂TMY	XQ̂TMVNNV	KM	TPR	KNWVM	cQ̂WNVb	]SKUQP̂	V_OQLSVPN	KM	STNVMQTcY	QPXcObQP̂	\TLQP̂	TPb	TPR	]SKUVcV]]	NK̀TXXK	LMKbOXN]Y	Q]	LMKWQ̀QNVb	KP	Tcc	]XWKKc	bQ]NMQXN	LMKLVMNRe
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K	LMNO	PQRSR	TUV	WURXQYSZ[UR\]̂_̂̀	ab̂c]d_aeb̂	̀fbg	fccheifĵ	ek	ceh_aeb̂	ek	_l]	mehn	h]opah]g	qr	_l]	seb_hfd_	tedpu]b_̂	eh	qr	fccjadfqj]	jfv̂ 	̀_̂f_p_]̂̀	ehgabfbd]̂̀	deg]̂̀	hpj]̂	fbg	h]wpjf_aeb̂	̀eh	jfvkpj	ehg]ĥ	ek	cpqjad	fp_leha_a]̂	lfiabw	xphâgad_aeb	̂lfjj	q]	ufg]	f_	fb	fcchechaf_]	_au]y	zbj]̂̂	e_l]hvâ]	cheiag]g̀	_l]	seb_hfd_eh	̂lfjj	ufn]	fhhfbw]u]b_̂	keh	̂pdl	_]̂_̂̀	ab̂c]d_aeb̂	̀fbg	fccheifĵ	va_l	fb	abg]c]bg]b_	_]̂_abw	jfqehf_ehr	eh	]b_a_r	fdd]c_fqj]	_e	eh	cheiag]g	qr	_l]	{vb]h̀	eh	va_l	_l]	fcchechaf_]	cpqjad	fp_leha_r̀	fbg	_l]	{vb]h	̂lfjj	q]fh	fjj	h]jf_]g	dê_̂	ek	b]d]̂̂fhr	_]̂_̂̀	ab̂c]d_aeb̂	̀fbg	fccheifĵy	\l]	seb_hfd_eh	̂lfjj	wai]	_l]	|hdla_]d_	fbg	{vb]h	_au]jr	be_ad]	ek	vl]b	fbg	vl]h]	_]̂_̂	fbg	ab̂c]d_aeb̂	fh]	_e	q]	ufg]	̂e	_lf_	_l]	|hdla_]d_	fbg	{vb]h	ufr	q]	ch]̂]b_	keh	̂pdl	ched]gph]̂y	\l]	abg]c]bg]b_	_]̂_abw	fw]bdr	l̂fjj	ch]cfh]	_l]	_]̂_	h]ceh_̂̀	jeŵ	fbg	d]h_akadf_]̂	fccjadfqj]	_e	_l]	̂c]dakad	ab̂c]d_aeb̂	fbg	_]̂_̂	fbg	cheuc_jr	fbg	âupj_fb]ep̂jr	g]jai]h	_l]	̂c]daka]g	bpuq]h	ek	deca]̂	ek	_l]u	_e	_l]	g]̂awbf_]g	cfh_a]̂y	\l]	{vb]h	̂lfjj	q]fh	dê_̂	ek	_]̂_̂̀	ab̂c]d_aeb̂	̀eh	fccheifĵ	_lf_	ge	be_	q]deu]	h]opah]u]b_̂	pb_aj	fk_]h	qaĝ	fh]	h]d]ai]g	eh	b]we_af_aeb̂	debdjpg]gy	\l]	{vb]h	̂lfjj	gah]d_jr	fhhfbw]	fbg	cfr	keh	_]̂_̂̀	ab̂c]d_aeb̂	̀eh	fccheifĵ	vl]h]	qpajgabw	deg]̂	eh	fccjadfqj]	jfv̂	eh	h]wpjf_aeb̂	̂e	h]opah]yK	LMN}	\l]	{vb]h~̂	g]̂awbf_]g	h]ch]̂]b_f_ai]�������	��������	�����	�������	���	�����	�������������f__a	�ev]b��]dp_ai]	tah]d_eh	ek	�p̂ab]̂̂	�]hiad]̂		�ebwia]v	�dleej	tâ_had_	�ey	���		����	�ajfd	�_h]]_		�ebwia]v̀	mf̂labw_eb	�����		 ��¡¢	���£�¡��		cqev]b¤jebwia]vyn��yvfyp̂|jj	deuupbadf_aeb̂	̂lfjj	q]	gah]d_]g	_e	_l]	{vb]h~̂	�hex]d_	¥fbfw]h	f_	_l]	fggh]̂̂	q]jev̀	]�d]c_	keh	be_ad]̂	h]opah]g	qr	_lâ	|wh]]u]b_̀	vladl	̂lfjj	q]	gah]d_]g	_e	_l]	{vb]h~̂	t]̂awbf_]g	¦]ch]̂]b_f_ai]	fqei]y|bgr	\vrufb̀	§¥|�hex]d_	¥fbfw]h��t	���	seb̂_hpd_aeb	�]hiad]̂	̈hepc	���¡�	��	¥d̈ajjaihfr	�jig̀	�pa_]	�©¡§fbdepi]h̀	mf̂labw_eb	�����fbgh]vy_vrufb¤]̂g���yehw ��¡¢	���£���©		K	LMNª	\l]	seb_hfd_eh~̂	g]̂awbf_]g	h]ch]̂]b_f_ai]�������	��������	�����	�������	���	�����	������������												K	LMN«	�]a_l]h	_l]	{vb]h~̂	beh	_l]	seb_hfd_eh~̂	h]ch]̂]b_f_ai]	̂lfjj	q]	dlfbw]g	va_lep_	_]b	gfr̂~	chaeh	be_ad]	_e	_l]	e_l]h	cfh_ryK	LMN¬	­QVQ®T̄	°±±°²	PQ®³RN	́b	fgga_aeb	_e	_l]	_]hû	l]h]ab̀	q]dfp̂]	_lâ	�hex]d_	â	kpbg]g	_lhepwl	_l]	zy�y	t]cfh_u]b_	ek	�gpdf_aeb~̂	µ�gpdf_aeb	�_fqaja¶f_aeb	·pbg	�hewhfu	�j]u]b_fhr	fbg	�]debgfhr	�dleej	�u]hw]bdr	¦]ja]k	·pbgµ	 ����¦	·pbg¢̀	_l]	kejjevabw	_]hû	fbg	debga_aeb̂	fĵe	fccjr	_e	_lâ	�hex]d_�K	LMN¬NL°̧¹T̄	°³X̄[º³QUS	»XX[®S¹UZSºN	��d]c_	f̂	e_l]hvâ]	cheiag]g	pbg]h	©�	s·¦	�fh_	�¡̀	keh	fjj	deb_hfd_̂	_lf_	opfjakr	f̂	µk]g]hfjjr	f̂̂ â_]g	deb̂_hpd_aeb	deb_hfd_̂µ	f̂	g]kab]g	ab	©�	s·¦	�¡£�y�̀	seb_hfd_eh	fwh]]̂	_e	deucjr	va_l	_l]	]opfj	ecceh_pba_r	djfp̂]	f_	©�	s·¦	�¡£�y© q¢̀	abdehcehf_]g	l]h]ab	qr	h]k]h]bd]̀	fbg	��]dp_ai]	{hg]h	���©�̀	
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KLMNOP	LQRPSTQUVW	XRRSYWNVZWT[K	O\	OQUV]U]	̂T	L_ÙNWZaU	XY]UY	bbcde[	KfQUV]ZVg	L_ÙNWZaU	XY]UY	bbhij	kUPOWZVg	WS	LMNOP	LQRPSTQUVW	XRRSYWNVZWT[K	OV]	O\	\NRRPUQUVWU]	̂T	YUgNPOWZSV\	OW	ib	lmk	nOYW	jopq	rstutvwxyz{	|x}~�	�}�t	��	W�U	̀SVWYÒW	Z\	ZV	U_̀U\\	S�	�h[ooo	OV]	ZVaSPaU\	̀SV\WYǸWZSV[	OPWUYOWZSV[	SY	YUROZY	S�	YUOP	RYSRUYWT[	lSVWYÒWSY	\�OPP	̀SQRPT	�ZW�	W�U	�OaZ\��ÒSV	f̀W	�io	��l	cbib�cbii	OV]	cbij�cbi��[	O\	\NRRPUQUVWU]	T̂	�UROYWQUVW	S�	�ÔSY	YUgNPOWZSV\	�h�	lmk	nOYW	e[	K�ÔSY	�WOV]OY]\	nYSaZ\ZSV\	fRRPZ̀ÔPU	WS	lSVWYÒW\	�SaUYVZVg	mU]UYOPPT	mZVOV̀U]	OV]	f\\Z\WU]	lSV\WYǸWZSVK�p	�V]UY	W�U	�OaZ\��ÒSV	f̀W[	lSVWYÒWSY	QN\W	ROT	�OgU\	WS	PÔSYUY\	OV]	QÙ�OVZ̀\	OW	O	YOWU	VSW	PU\\	W�OV	W�U	QZVZQNQ	�OgU\	\RÙZ�ZU]	ZV	�OgU	]UWUYQZVOWZSV\	QO]U	̂T	W�U	�ÙYUWOYT	S�	�ÔSYp	�V	O]]ZWZSV[	lSVWYÒWSY	QN\W	ROT	�OgU\	VSW	PU\\	W�OV	SV̀U	RUY	�UU�	OV]	SW�UY�Z\U	̀SQRPT	�ZW�	W�U	ORRPZ̀ÔPU	YUMNZYUQUVW\	S�	W�U	̀PON\U	OW	h�	lmk	epe�O�[	��Z̀�	Z\	ZV̀SYRSYOWU]	�UYUZV	ZV	�NPPp	��UU	�WWR\������pÙ�YpgSa�̀NYYUVW�WZWPU�h��\N̂WZWPU�f�ROYW�ep�	f\	W�Z\	nYS�ÙW	Z\	OP\S	\N̂�ÙW	WS	�O\�ZVgWSV	nYUaOZPZVg	�OgU	YUMNZYUQUVW\[	lSVWYÒWSY	OV]	ZW\	�N̂ S̀VWYÒWSY\	S�	OPP	WZUY\	QN\W	ROT	W�U	�Zg�UY	S�	W�U	W�S	�OgU\	�nYUaOZPZVg	OV]	�OaZ\��ÒSV�	��UV	W�UT	OYU	VSW	W�U	\OQUpq	rstut��~���x��	����z��z} ¡x} �	�}�t	��	W�U	̀SVWYÒW	Z\	ZV	U_̀U\\	S�	�h[ooo	OV]	ZVaSPaU\	̀SV\WYǸWZSV[	OPWUYOWZSV[	SY	YUROZY	S�	YUOP	RYSRUYWT[	lSVWYÒWSY	\�OPP	̀SQRPT	�ZW�	W�U	lSRUPOV]	KfVWZ�¢Z̀�̂Ò�K	f̀W	�io	��l	cbie�[	ZV̀PN]ZVg	RUYWZVUVW	�UROYWQUVW	S�	�ÔSY	YUgNPOWZSV\	�h�	lmk	nOYW	c[	KlSVWYÒWSY\	OV]	�N̂ S̀VWYÒWSY\	SV	nN̂PZ̀	�NZP]ZVg	SY	nN̂PZ̀	�SY�	mZVOV̀U]	ZV	��SPU	SY	ZV	nOYW	̂T	�SOV\	SY	�YOVW\	�YSQ	W�U	�VZWU]	�WOWU\K�p	£�U	lSRUPOV]	KfVWZ�¢Z̀�̂Ò�K	f̀W	RYSaZ]U\	ZV	ROYW	W�OW	lSVWYÒWSY	\�OPP	̂U	RYS�ẐZWU]	�YSQ	ZV]ǸZVg[	̂T	OVT	QUOV\[	OVT	RUY\SV	UQRPSTU]	ZV	W�U	̀SV\WYǸWZSV[	OPWUYOWZSV[	SY	YUROZY	S�	RN̂PZ̀	�SY�[	WS	gZaU	NR	OVT	ROYW	S�	W�U	̀SQRUV\OWZSV	WS	��Z̀�	ZW	Z\	SW�UY�Z\U	UVWZWPU]pq	rstut¤�~��¥x}�	¦~¥ 	§~̈¥{	x��	©xª��«	©�x��x¥�{	�}�t	��	W�U	̀SVWYÒW	Z\	ZV	U_̀U\\	S�	�boo[ooo	OV]	ZVaSPaU\	W�U	UQRPSTQUVW	S�	QÙ�OVZ̀\	SY	PÔSYUY\[	lSVWYÒWSY	\�OPP	̀SQRPT	�ZW�	io	��l	cdoh	OV]	cdoi[	O\	\NRRPUQUVWU]	̂T	�UROYWQUVW	S�	�ÔSY	YUgNPOWZSV\	�h�	lmk	nOYW	e�p	lSVWYÒWSY	QN\W	̀OP̀NPOWU	W�U	�OgU\	S�	UaUYT	QÙ�OVZ̀	OV]	PÔSYUY	SV	W�U	̂O\Z\	S�	O	\WOV]OY][	io��SNY	�SY�	�UU�p	�SY�	ZV	U_̀U\\	S�	W�U	\WOV]OY]	�SY�	�UU�	Z\	RUYQZ\\ẐPU	Z�	W�U	�SY�UY	Z\	̀SQRUV\OWU]	OW	O	YOWU	S�	VSW	PU\\	W�OV	bpe	WZQU\	W�U	̂O\Z̀	YOWU	S�	ROT	�SY	OPP	�SNY\	�SY�U]	ZV	U_̀U\\	S�	io	�SNY\	ZV	W�U	�SY�	�UU�p	£�U	YUMNZYUQUVW\	S�	io	��l	cdoi	OYU	ORRPZ̀ÔPU	WS	̀SV\WYǸWZSV	�SY�	OV]	RYSaZ]U	W�OW	VS	PÔSYUY	SY	QÙ�OVZ̀	\�OPP	̂U	YUMNZYU]	WS	�SY�	ZV	\NYYSNV]ZVg\	SY	NV]UY	�SY�ZVg	̀SV]ZWZSV\	W�OW	OYU	�O¬OY]SN\[	NV\OVZWOYT[	SY	]OVgUYSN\p	£�U\U	YUMNZYUQUVW\	]S	VSW	ORRPT	WS	W�U	RNỲ�O\U\	S�	\NRRPZU\	SY	QOWUYZOP\	SY]ZVOYZPT	OaOZPÔPU	SV	W�U	SRUV	QOY�UW[	SY	WS	̀SVWYÒW\	�SY	WYOV\RSYWOWZSV	SY	WYOV\QZ\\ZSV	S�	ZVWUPPZgUV̀Upq	rstut­|x«®�w~��	�}�t	��	W�U	̀SVWYÒW	Z\	�SY	]UaUPSRQUVWOP[	U_RUYZQUVWOP[	SY	YU\UOỲ�	�SY�[	NV]UY	O	K�NV]ZVg	OgYUUQUVW[K	O\	]U�ZVU]	OW	cd	lmk	iobph�O�[	lSVWYÒWSY	\�OPP	RYSaZ]U	�SY	W�U	YZg�W\	S�	W�U	�U]UYOP	gSaUYVQUVW	OV]	W�U	X�VUY	ZV	OVT	YU\NPWZVg	ZVaUVWZSV	RNY\NOVW	WS	cd	lmk	nOYW	iob[	KkZg�W\	WS	�VaUVWZSV\	̄O]U	̂T	°SVRYS�ZW	XYgOVZ¬OWZSV\	OV]	�QOPP	�N\ZVU\\	mZYQ\	�V]UY	�SaUYVQUVW	�YOVW\[	lSVWYÒW\	OV]	lSSRUYOWZaU	fgYUUQUVW\[K	OV]	QUUW	W�U	YUMNZYUQUVW\	S�	cd	lmk	nOYW	iob	OV]	ZQRPUQUVWZVg	YUgNPOWZSV\[	Z�	OVT[	Z\\NU]	̂T	W�U	O�OY]ZVg	OgUV̀Tpq	rstut±���x�	�z¥	�}�	x��	²���¥x�	¦x��¥	³~��̈�z~�	�~��¥~�	�}�t	��	W�U	̀SVWYÒW	Z\	ZV	U_̀U\\	S�	�beo[ooo[	lSVWYÒWSY	\�OPP	S̀QRPT	�ZW�	OPP	ORRPZ̀ÔPU	\WOV]OY]\[	SY]UY\[	OV]	YUgNPOWZSV\	Z\\NU]	RUY	W�U	lPUOV	fZY	f̀W	�ih	��l	diob�djdbM�	OV]	W�U	mU]UYOP	�OWUY	nSPPNWZSV	lSVWYSP	f̀W[	O\	OQUV]U]	�cc	��l	bheb�bc���p	fVT	aZSPOWZSV\	\�OPP	̂U	YURSYWU]	WS	W�U	�U]UYOP	O�OY]ZVg	OgUV̀T	OV]	W�U	YUgZSVOP	S��Z̀U	S�	W�U	LVaZYSVQUVWOP	nYSWÙWZSV	fgUV̀T	�KLnfK�pq	rstutu	©̈{���{z~�	x��	w�¡x¥́���t	lSVWYÒWSY	YURYU\UVW\	OV]	�OYYOVW\	W�OW	ZW	Z\	VSW	PZ\WU]	SV	W�U	gSaUYVQUVW�Z]U	L_̀PN]U]	nOYWZU\	�Z\W	�T\WUQ	ZV	W�U	�T\WUQ	�SY	f�OY]	̄OVOgUQUVW	ZV	Ò S̀Y]OV̀U	�ZW�	X̄ �	gNZ]UPZVU\	OW	h	lmk	nOYW	b�o	W�OW	ZQRPUQUVW	L_ÙNWZaU	XY]UY\	bhei�	OV]	bhj��p	£�Z\	PZ\W	̀SVWOZV\	W�U	VOQU\	S�	ROYWZU\	]ÛOYYU][	\N\RUV]U][	SY	SW�UY�Z\U	U_̀PN]U]	�YSQ	�U]UYOP	̀SVWYÒWZVg	ÒWZaZWZU\p	lSVWYÒWSY	QN\W	ZV̀PN]U	YUMNZYUQUVW\	WS	̀SQRPT	�ZW�	W�Z\	YUgNPOWZSV	ZV	OVT	PS�UY	WZUY	̀SVWYÒW\	ZW	UVWUY\	ZVWSp	lSVWYÒWSY	\�OPP	�OaU	O	̀SVWZVNZVg	]NWT	]NYZVg	W�U	WUYQ	S�	W�Z\	̀SVWYÒW	WS	]Z\̀PS\U	WS	W�U	X�VUY	OVT	S̀ ǸYYUV̀U	W�OW	�SNP]	RYUaUVW	lSVWYÒWSY	�YSQ	QO�ZVg	W�U	YURYU\UVWOWZSV\	S̀VWOZVU]	ZV	W�Z\	\ÙWZSVpq	rstutµ|«¥�	���z�¶~¡¡«z�·	�́ ���́���t	��	W�U	̀SVWYÒW	Z\	ZV	U_̀U\\	S�	�boo[ooo[	lSVWYÒWSY	OV]	ZW\	\N̂ S̀VWYÒWSY\	\�OPP	�ZPU	W�U	̀UYWZ�Z̀OWZSV	YUMNZYU]	̂T	W�Z\	\WOWNWU	OV]	O\\S̀ZOWU]	YUgNPOWZSV\p	LÒ�	WZUY	\�OPP	̀UYWZ�T	WS	W�U	WZUY	ÔSaU	W�OW	ZW	�ZPP	VSW	OV]	�O\	VSW	N\U]	�U]UYOP	ORRYSRYZOWU]	�NV]\	WS	ROT	OVT	RUY\SV	SY	SYgOVZ¬OWZSV	�SY	ZV�PNUV̀ZVg	SY	OWWUQRWZVg	WS	ZV�PNUV̀U	OV	S��Z̀UY	SY	UQRPSTUU	S�	OVT	OgUV̀T[	O	QUQ̂ UY	S�	lSVgYU\\[	S��Z̀UY	SY	UQRPSTUU	S�	lSVgYU\\[	SY	OV	UQRPSTUU	S�	O	QUQ̂ UY	S�	lSVgYU\\	ZV	̀SVVÙWZSV	�ZW�	ŜWOZVZVg	O	�U]UYOP	̀SVWYÒW[	gYOVW	SY	OVT	SW�UY	O�OY]	̀SaUYU]	
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KL	MN	OPQ	NMRST	UVWX	YZ[\	]XV̂̂	V̂]_	̀Z]Ŵ_][	VaL	̂_KKLZab	cZYX	a_ade[̀[\V̂	efà]	YXVY	YVg[]	ĥVW[	Za	W_aa[WYZ_a	cZYX	_KYVZaZab	V	e[̀[\V̂	VcV\̀T	PfWX	̀Z]Ŵ_]f\[]	]XV̂̂	K[	e_\cV\̀[̀	e\_i	YZ[\	Y_	YZ[\	fh	Y_	XZbX[]Y	̂[j[̂	b\VaY	\[WZhZ[aYTk	lmnonmpqrstquvuwx	ry	zusr{uqu|	}~xuq�~��n	�[a[\V̂̂L�	]YVY[	Vb[aWZ[]�	h_̂ZYZWV̂	]fK̀ZjZ]Z_a]�	Và	YX[Z\	W_aY\VWY_\]	if]Y	W_iĥL	cZYX	P[WYZ_a	���S	_e	YX[	P_̂Z̀	�V]Y[	�Z]h_]V̂	�WY�	V]	Vi[à[̀	KL	YX[	�[]_f\W[	Q_a][\jVYZ_a	Và	�[W_j[\L	�WY	��P[WYZ_a	���S��T	�e	VhĥZWVK̂[�	Q_aY\VWY_\	]XV̂̂	W_iĥL	cZYX	YX[	\[�fZ\[i[aY]	_e	P[WYZ_a	���ST	�X[][	\[�fZ\[i[aY]	ZaŴf̀[	�N�	h\_Wf\Zab	_âL	ZY[i]	�̀[]ZbaVY[̀	Za	U��	bfZ̀[̂Za[]	VY	��	Q��	�V\Y	S���	YXVY	W_aYVZa	YX[	XZbX[]Y	h[\W[aYVb[	_e	\[W_j[\[̀	iVY[\ZV̂]	h\VWYZWVK̂[�	W_a]Z]Y[aY	cZYX	iVZaYVZaZab	V	]VYZ]eVWY_\L	̂[j[̂	_e	W_ih[YZYZ_a�	cX[\[	YX[	hf\WXV][	h\ZW[	_e	YX[	ZY[i	[�W[[̀]	�N�����	_\	YX[	jV̂f[	_e	YX[	�fVaYZYL	VW�fZ\[̀	̀f\Zab	YX[	h\[W[̀Zab	eZ]WV̂	L[V\	[�W[[̀[̀	�N������	�S�	h\_Wf\Zab	]_̂Z̀	cV]Y[	iVaVb[i[aY	][\jZW[]	Za	V	iVaa[\	YXVY	iV�ZiZ�[]	[a[\bL	Và	\[]_f\W[	\[W_j[\L�	Và	�M�	[]YVK̂Z]XZab	Va	VeeZ\iVYZj[	h\_Wf\[i[aY	h\_b\Vi	e_\	h\_Wf\[i[aY	_e	\[W_j[\[̀	iVY[\ZV̂]	Z̀[aYZeZ[̀	Za	YX[	U��	bfZ̀[̂Za[]Tk	lmnonl�	�rvu�x�s	pquyuquwsu�n		Q_aY\VWY_\	]X_f̂̀ �	Y_	YX[	[�Y[aY	h\VWYZWVK̂[	Và	W_a]Z]Y[aY	cZYX	VhĥZWVK̂[	̂Vc�	h\_jZ̀[	V	h\[e[\[aW[	e_\	YX[	hf\WXV][�	VW�fZ]ZYZ_a�	_\	f][	_e	h\_̀fWY]�	_\	iVY[\ZV̂]	h\_̀fW[̀	Za	YX[	OaZY[̀	PYVY[]	�ZaŴf̀Zab	KfY	a_Y	̂ZiZY[̀	Y_	Z\_a�	]Y[[̂�	V̂fiZafi�	W[i[aY�	Và	_YX[\	iVafeVWYf\[̀	h\_̀fWY]�T	�X[	\[�fZ\[i[aY]	_e	YXZ]	][WYZ_a	if]Y	K[	ZaŴf̀[̀	Za	V̂̂	W_aY\VWY]	Và	hf\WXV][	_\̀[\]	fà[\	YXZ]	W_aY\VWYT	��\_̀fW[̀	Za	YX[	OaZY[̀	PYVY[]�	i[Va]�	e_\	Z\_a	Và	]Y[[̂	h\_̀fWY]�	YXVY	V̂̂	iVafeVWYf\Zab	h\_W[]][]	e\_i	YX[	ZaZYZV̂	i[̂YZab	]YVb[	YX\_fbX	YX[	VhĥZWVYZ_a	_e	W_VYZab]�	_WWf\\[̀	Za	YX[	OaZY[̀	PYVY[]T	��VafeVWYf\[̀	h\_̀fWY]�	i[Va]	ZY[i]	Và	W_a]Y\fWYZ_a	iVY[\ZV̂]	W_ih_][̀	Za	cX_̂[	_\	Za	hV\Y	_e	a_ade[\\_f]	i[YV̂]	]fWX	V]	V̂fiZafi�	ĥV]YZW]	Và	h_̂Li[\dKV][̀	h\_̀fWY]	]fWX	V]	h_̂LjZaL̂	WX̂_\Z̀[	hZh[�	b̂V]]	�ZaŴf̀Zab	_hYZWV̂	eZK[\��	Vbb\[bVY[]	�]fWX	V]	W_aW\[Y[��	Và	̂fiK[\Tk	lmnonll	pqr����x�rw	rw	�uqx~�w	�u�usrvvtw�s~x�rw�	~w|	��|ur	 tq{u���~wsu	 uq{�su�	rq	¡¢t�£vuwxn	Q_aY\VWY_\	]XV̂̂	a_Y	_K̂ZbVY[	_\	[�h[à	efà]	h\_jZ̀[̀	fà[\	YXZ]	W_aY\VWY	Y_	�N�	h\_Wf\[	_\	_KYVZa�	�S�	[�Y[à	_\	\[a[c	V	W_aY\VWY	Y_	h\_Wf\[	_\	_KYVZa�	_\	�M�	[aY[\	ZaY_	V	W_aY\VWY	�_\	[�Y[à	_\	\[a[c	V	W_aY\VWY�	Y_	h\_Wf\[	_\	_KYVZa	[�fZhi[aY�	][\jZW[]�	_\	]L]Y[i]	YXVY	f][]	W_j[\[̀	Y[̂[W_iifaZWVYZ_a]	[�fZhi[aY	_\	][\jZW[]	V]	V	]fK]YVaYZV̂	_\	[]][aYZV̂	W_ih_a[aY	_e	VaL	]L]Y[i�	_\	V]	W\ZYZWV̂	Y[WXa_̂_bL	V]	hV\Y	_e	VaL	]L]Y[iT	�[\	�fK̂ZW	¤Vc	NNRdSMS�	][WYZ_a	¥¥¦�	�W_j[\[̀	Y[̂[W_iifaZWVYZ_a]	[�fZhi[aY�	i[Va]	VaL	_e	YX[	e_̂̂_cZab§VT	�[̂[W_iifaZWVYZ_a]	[�fZhi[aY	h\_̀fW[̀	KL	̈fVc[Z	�[WXa_̂_bZ[]	Q_ihVaL	_\	©�U	Q_\h_\VYZ_a	�_\	VaL	]fK]Z̀ZV\L	_\	VeeẐZVY[	_e	]fWX	[aYZYZ[]�T	KT	�_\	YX[	hf\h_][	_e	hfK̂ZW	]Ve[YL�	][Wf\ZYL	_e	b_j[\ai[aY	eVWẐZYZ[]�	hXL]ZWV̂	][Wf\ZYL	]f\j[Ẑ̂VaW[	_e	W\ZYZWV̂	Zae\V]Y\fWYf\[�	Và	_YX[\	aVYZ_aV̂	][Wf\ZYL	hf\h_][]�	jZ̀[_	]f\j[Ẑ̂VaW[	Và	Y[̂[W_iifaZWVYZ_a]	[�fZhi[aY	h\_̀fW[̀	KL	̈LY[\V	Q_iifaZWVYZ_a]	Q_\h_\VYZ_a�	̈Vab�X_f	̈ZgjZ]Z_a	�ZbZYV̂	�[WXa_̂_bL	Q_ihVaL�	_\	�VXfV	�[WXa_̂_bL	Q_ihVaL	�_\	VaL	]fK]Z̀ZV\L	_\	VeeẐZVY[	_e	]fWX	[aYZYZ[]�TWT	�[̂[W_iifaZWVYZ_a]	_\	jZ̀[_	]f\j[Ẑ̂VaW[	][\jZW[]	h\_jZ̀[̀	KL	]fWX	[aYZYZ[]	_\	f]Zab	]fWX	[�fZhi[aYTT̀	�[̂[W_iifaZWVYZ_a]	_\	jZ̀[_	]f\j[Ẑ̂VaW[	[�fZhi[aY	_\	][\jZW[]	h\_̀fW[̀	_\	h\_jZ̀[̀	KL	Va	[aYZYL	YXVY	YX[	P[W\[YV\L	_e	�[e[a][�	Za	W_a]f̂YVYZ_a	cZYX	YX[	�Z\[WY_\	_e	YX[	ªVYZ_aV̂	�aY[̂̂Zb[aW[	_\	YX[	�Z\[WY_\	_e	YX[	�[̀[\V̂	«f\[Vf	_e	�aj[]YZbVYZ_a�	\[V]_aVK̂L	K[̂Z[j[]	Y_	K[	Va	[aYZYL	_ca[̀	_\	W_aY\_̂̂[̀	KL�	_\	_YX[\cZ][	W_aa[WY[̀	Y_�	YX[	b_j[\ai[aY	_e	V	W_j[\[̀	e_\[Zba	W_faY\LTk	lmnonl¬	�X[	VYYVWX[̀	�­RTR	Q_aY\VWY	h\_jZ]Z_a]	Và	\[̂VY[̀	iVYY[\]�	V\[	X[\[KL	Za][\Y[̀	Za	ef̂̂	ZaY_	YXZ]	�b\[[i[aYT	�]	f][̀	YX[\[Za�	�W_aY\VWYZab	_eeZW[\�	]XV̂̂	i[Va	YX[	®ca[\̄]	\[h\[][aYVYZj[	Và	�W_aY\VWY_\�	i[Va]	YX[	�Q_aY\VWY_\T�°z�±�²¡	¬�			�¡z}±³°�±́³	́µ	�¶¡	�́³�z°��k	¬�nl	�uqv�w~x�rw	�·	x�u	�rwxq~sxrq�e	YX[	�\WXZY[WY	eVẐ]	Y_	W[\YZeL	hVLi[aY	V]	h\_jZ̀[̀	Za	P[WYZ_a	NRT�TN	e_\	V	h[\Z_̀	_e	M�	̀VL]	YX\_fbX	a_	eVf̂Y	_e	YX[	Q_aY\VWY_\�	_\	Ze	YX[	®ca[\	eVẐ]	Y_	iVg[	hVLi[aY	V]	h\_jZ̀[̀	Za	P[WYZ_a	�TNTM	e_\	V	h[\Z_̀	_e	M�	̀VL]�	e_\	V	h[\Z_̀	_e	M�	̀VL]	VeY[\	hVLi[aY	Z]	̀f[	Và	_cZab�	Và	[�W[hY	V]	h\_jZ̀[̀	KL	�Q�	��TS¥T�¥��	YX[	Q_aY\VWY_\	iVL�	fh_a	][j[a	V̀ Z̀YZ_aV̂	̀VL]̄	a_YZW[	Y_	YX[	®ca[\	Và	YX[	�\WXZY[WY�	̀f\Zab	cXZWX	h[\Z_̀	YX[	®ca[\	XV]	YX[	\ZbXY	Y_	Wf\[�	Y[\iZaVY[	YX[	Q_aY\VWY	Và	\[W_j[\	e\_i	YX[	®ca[\	hVLi[aY	e_\	�_\g	[�[WfY[̀�	ZaŴf̀Zab	\[V]_aVK̂[	_j[\X[V̀	Và	h\_eZY�	W_]Y]	ZaWf\\[̀	KL	\[V]_a	_e	]fWX	Y[\iZaVYZ_a�	Và	̀ViVb[]T[�[WfY[̀	Và	e_\	h\_j[a	̂_]]	cZYX	\[]h[WY	Y_	iVY[\ZV̂]�	[�fZhi[aY�	Y__̂]�	Và	W_a]Y\fWYZ_a	[�fZhi[aY	Và	iVWXZa[\L�	ZaŴf̀Zab	e[[]	VhĥZWVK̂[	Y_	YX[	h\_̧[WYT	�X[	Y_YV̂	\[W_j[\L	_e	YX[	Q_aY\VWY_\	]XV̂̂	a_Y	[�W[[̀	YX[	fahVZ̀	KV̂VaW[	_e	YX[	Q_aY\VWY	PfiT
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K	LMNL	OPQRSTUVSWT	XY	VZP	[\TPQ	]WQ	̂U_̀PK	LMNLNa	bcd	efgdh	ijk	lmng	odpdg	qjrdgsjh	sjkot	fhuvvdg	gnvuqd	vn	vcd	wngvhjqvnh	vdhiugjvd	xfuvcnlv	mhdylsuqd	vn	jgk	huzcv	nh	hdidsk	n{	vcd	efgdh|	vcd	fcnrd	nh	jgk	mnhvung	n{	vcd	wngvhjqv	{nh	qjlod	u{	vcd	wngvhjqvnhNa ijvdhujrrk	nh	hdmdjvdsrk	hd{lodo	nh	{juro	vn	olmmrk	dgnlzc	mhnmdhrk	o}urrds	fnh}dho	nh	mhnmdh	ijvdhujro~NL {juro	vn	ij}d	mhnimv	mjkidgv	vn	�l�qngvhjqvnho	{nh	ijvdhujro	nh	rj�nh	ug	jqqnhsjgqd	fuvc	vcd	hdomdqvupd	jzhddidgvo	�dvfddg	vcd	wngvhjqvnh	jgs	vcd	�l�qngvhjqvnho~N� ijvdhujrrk	nh	hdmdjvdsrk	suohdzjhso	jmmruqj�rd	rjfo�	ovjvlvdo�	nhsugjgqdo�	qnsdo�	hlrdo	jgs	hdzlrjvungo�	nh	rjf{lr	nhsdho	n{	j	ml�ruq	jlvcnhuvk~nhN� nvcdhfuod	uo	zlurvk	n{	ol�ovjgvujr	�hdjqc	n{	j	mhnpuoung	n{	vcd	wngvhjqv	�nqlidgvo�j	ijvdhujr	nh	ol�ovjgvujr	�hdjqc	n{	nh	sd{jlrv	lgsdh	j	mhnpuoung	n{	vcd	wngvhjqv	�nqlidgvo~N� {juro	vn	qnimrk	fuvc	�dqvungo	�����~N� {juro	vn	mhnodqlvd	vcd	�nh}	nh	jgk	mnhvung	vcdhdn{	fuvc	ol{{uqudgv	suruzdgqd	vn	dgolhd	vcd	�l�ovjgvujr	jgs	�ugjr	wnimrdvung	n{	vcd	�nh}	fuvcug	vcd	wngvhjqv	buid~	nhN� uo	jsylszds	�jg}hlmv�	ij}do	j	zdgdhjr	joouzgidgv	{nh	vcd	�dgd{uv	n{	uvo	qhdsuvnho�	nh	u{	j	hdqdupdh	uo	jmmnugvds	ng	jqqnlgv	n{	uvo	ugonrpdgqk��{�	j{vdh	vcd	wngvhjqvnh	cjo	�ddg	vdhiugjvds	mlholjgv	vn	vcuo	�dqvung�	uv	uo	sdvdhiugds	vcjv	gngd	n{	vcd	quhqliovjgqdo	odv	{nhvc	ug	�dqvung	������	d�uovo�	vcdg	vcd	vdhiugjvung	ocjrr	�d	{nh	qngpdgudgqd	lgsdh	�dqvung	�����K	LMNLNL	�cdg	jgk	n{	vcd	hdjongo	sdoqhu�ds	ug	�dqvung	������	d�uovo�	vcd	efgdh�	lmng	qdhvu{uqjvung	�k	vcd	�hqcuvdqv	vcjv	ol{{uqudgv	qjlod	d�uovo	vn	ylovu{k	olqc	jqvung�	efgdh	ijk�	fuvcnlv	mhdylsuqd	vn	jgk	nvcdh	hdidsk	vcd	efgdh	ijk	cjpd	jgs	j{vdh	zupugz	vcd	wngvhjqvnh	odpdg	qjrdgsjh	sjkot	gnvuqd�	vdhiugjvd	vcd	wngvhjqv	jgs	vj}d	mnoodooung	n{	vcd	ouvd	jgs	n{	jrr	ijvdhujro�	d�lumidgv�	vnnro�	jgs	qngovhlqvung	d�lumidgv	jgs	ijqcugdhk	vcdhdng	nfgds	�k	vcd	wngvhjqvnh	jgs	ijk	{uguoc	vcd	�nh}	�k	fcjvdpdh	hdjongj�rd	idvcns	vcd	efgdh	ijk	sddi	d�mdsudgv�	�mng	hd�ldov	n{	vcd	wngvhjqvnh�	vcd	efgdh	ocjrr	{lhguoc	vn	vcd	wngvhjqvnh	j	sdvjurds	jqqnlgvugz	n{	vcd	qnovo	ugqlhhds	�k	vcd	efgdh	ug	{uguocugz	vcd	�nh}�K	LMNLN�	�cdg	vcd	efgdh	vdhiugjvdo	vcd	wngvhjqv	{nh	ngd	n{	vcd	hdjongo	ovjvds	ug	�dqvung	�������	vcd	wngvhjqvnh	ocjrr	gnv	�d	dgvuvrds	vn	hdqdupd	{lhvcdh	mjkidgv	lgvur	vcd	�nh}	uo	{uguocds�K	LMNLN�	�{	vcd	lgmjus	�jrjgqd	n{	vcd	wngvhjqv	�li	d�qddso	qnovo	n{	{uguocugz	vcd	�nh}�	ugqrlsugz	qnimdgojvung	{nh	vcd	�hqcuvdqvto	odhpuqdo	jgs	d�mdgodo	ijsd	gdqdoojhk	vcdhd�k�	jgs	nvcdh	sjijzdo	ugqlhhds	�k	vcd	efgdh	jgs	gnv	d�mhdoork	fjupds�	olqc	d�qdoo	ocjrr	�d	mjus	vn	vcd	wngvhjqvnh�	�{	olqc	qnovo	jgs	sjijzdo	d�qdds	vcd	lgmjus	�jrjgqd�	vcd	wngvhjqvnh	ocjrr	mjk	vcd	su{{dhdgqd	vn	vcd	efgdh�	bcd	jinlgv	vn	�d	mjus	vn	vcd	wngvhjqvnh	nh	efgdh�	jo	vcd	qjod	ijk	�d�	ocjrr	�d	qdhvu{uds	�k	vcd	�hqcuvdqv�	lmng	jmmruqjvung�	jgs	vcuo	n�ruzjvung	{nh	mjkidgv	ocjrr	olhpupd	vdhiugjvung	n{	vcd	wngvhjqv�K	LMN�	OPQRSTUVSWT	XY	VZP	[\TPQ	]WQ	̂WT�PTSPT�Pbcd	efgdh	ijk�	jv	jgk	vuid�	vdhiugjvd	xfuvcnlv	mhdylsuqd	vn	jgk	huzcv	nh	hdidsk	n{	vcd	efgdh|	vcd	fcnrd	nh	jgk	mnhvung	n{	vcd	wngvhjqv	{nh	vcd	efgdhto	qngpdgudgqd	jgs	fuvcnlv	qjlod�	bcd	efgdh	ocjrr	mjk	vcd	wngvhjqvnh	{nh	�nh}	d�dqlvds~	jgs	qnovo	ugqlhhds	�k	hdjong	n{	olqc	vdhiugjvung�	ugqrlsugz	qnovo	jvvhu�lvj�rd	vn	vdhiugjvung	n{	�l�qngvhjqvo~	jgs	j	vdhiugjvung	{dd�	u{	jgk�	jo	{nrrnfo��������	� �	¡¢£¤��	£¥	£�	¢�� £¦	¥£�	¦����¢§�§�̈	� �	¥��	©¡ª¡«¬�	�£	� �	­£���¡®�£�	«ª	� �	̄°���	¥£¬¬£°§�̈	¡	���¢§�¡�§£�	¥£�	� �	̄°���±�	®£�²��§��®�³	§¥	¡�ª́µbcd	efgdh	ocjrr	�d	ruj�rd	vn	wngvhjqvnh	ngrk	{nh	vcnod	qnovo	hdui�lhoj�rd	vn	wngvhjqvnh	ug	jqqnhsjgqd	fuvc	vcd	{nrrnfugz	mrlo	vdg	mdhqdgv	n{	vcd	jqvljr	qnovo	hdqnpdhds	lgsdh	vcuo	�dqvung�		x�|	vcd	jinlgv	sld	lgsdh	�hvuqrd	��	n{	vcuo	�zhddidgv	{nh	vcd	mdh{nhijgqd	n{	vcd	�nh}	qnimrdvds	jgs	gnv	vdhiugjvds�	jgs	x�|	nvcdh	mhd¶jmmhnpds	qnovo�	qngouovdgv	fuvc	�dqvung	���·�	gdqdoojhk	jgs	hdjongj�rk	ugqlhhds	ug	qnggdqvung	fuvc	vcd	vdhiugjvung	n{	vcd	�nh}�	bcd	vnvjr	oli	vn	�d	mjus	vn	vcd	wngvhjqvnh	lgsdh	vcuo	�dqvung	����	ocjrr	gnv	d�qdds	vcd	wngvhjqv	�li	jo	hdslqds	�k	vcd	jinlgv	n{	mjkidgvo	nvcdhfuod	ijsd�		K	LMN�	̧¹¹̧ Ôº	[¹	O̧»¼½¾¿O½[¾K	LMN�Na	�grdoo	vcd	efgdh	suhdqvo	nvcdhfuod�	j{vdh	hdqdumv	n{	j	Ànvuqd	n{	bdhiugjvung	{hni	vcd	efgdh	mlholjgv	vn	�dqvung	����	nh	�����	vcd	wngvhjqvnh	ocjrr	mhnimvrk�Na ovnm	�nh}	lgsdh	vcd	wngvhjqv	ng	vcd	sjvd	jgs	jo	omdqu{uds	ug	vcd	Ànvuqd	n{	bdhiugjvung~
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KL MNOPQ	RS	TUVWXQV	SVYQVZ	SV	ZU[PSRWVOPWZ	TSV	\OWQV]ONẐ	Q_U]M\QRŴ	ZQV̀]PQZ	SV	TOP]N]W]QẐ	QaPQMW	OZ	\Ob	[Q	RQPQZZOVb	TSV	PS\MNQW]SR	ST	ORb	MSVW]SR	ST	WXQ	cSVd	WXOW	]Z	RSW	WQV\]ROWQYeKf MVSPUVQ	PORPQNNOW]SR	ST	ONN	SVYQVZ	ORY	ZU[PSRWVOPWẐ	UMSR	WQV\Z	OPPQMWO[NQ	WS	WXQ	ghRQV̂	WS	WXQ	QaWQRW	WXOW	WXQb	VQNOWQ	WS	WXQ	MQVTSV\ORPQ	ST	cSVd	WQV\]ROWQYeKi OZZ]jR	WS	WXQ	ghRQV	ONN	ST	WXQ	V]jXŴ	W]WNQ	ORY	]RWQVQZW	ST	WXQ	kSRWVOPWSV	URYQV	ORb	SVYQVZ	ORY	ZU[PSRWVOPWẐ	]R	hX]PX	POZQ	WXQ	ghRQV	ZXONN	XÒQ	WXQ	V]jXŴ	]R	]WZ	Y]ZPVQW]SR̂	WS	ZQWWNQ	SV	MOb	ORb	SV	ONN	PNO]\Z	OV]Z]Rj	SUW	ST	WXQ	WQV\]ROW]SR	ST	ZUPX	SVYQVZ	ORY	ZU[PSRWVOPWZeKl h]WX	WXQ	ghRQVmZ	OMMVS̀ON̂	ZQWWNQ	ONN	SUWZWORY]Rj	N]O[]N]W]QZ	ORY	ONN	PNO]\Z	OV]Z]Rj	SUW	ST	ZUPX	WQV\]ROW]SR	ST	SVYQVZ	ORY	ZU[PSRWVOPWZ	RSW	OZZ]jRQY	WS	WXQ	ghRQVeKn WVORZTQV	W]WNQ	ORY	YQN]̀QV	WS	WXQ	QRW]Wb	SV	QRW]W]QZ	YQZ]jROWQY	[b	WXQ	ghRQV	WXQ	TO[V]POWQY	SV	URTO[V]POWQY	MOVWẐ	cSVd	]R	MVSPQZẐ	MOVW]ONNb	PS\MNQWQY	ZUMMN]QZ	ORY	Q_U]M\QRŴ	\OWQV]ONẐ	MOVWẐ	WSSNẐ	Y]QẐ	o]jZ	ORY	SWXQV	T]aWUVQẐ	PS\MNQWQY	cSVd̂	ZUMMN]QZ	ORY	SWXQV	\OWQV]ON	MVSYUPQY	OZ	MOVW	ST̂	SV	OP_U]VQY	]R	PSRRQPW]SR	h]WX	WXQ	MQVTSV\ORPQ	ST̂	WXQ	cSVd	WQV\]ROWQŶ	ORY	WXQ	PS\MNQWQY	SV	MOVW]ONNb	PS\MNQWQY	MNORẐ	YVOh]RjẐ	]RTSV\OW]SR	ORY	SWXQV	MVSMQVWb	VQNOWQY	WS	WXQ	cSVdeKp UZQ	]WZ	[QZW	QTTSVWZ	WS	ZQNN	ORb	MVSMQVWb	ST	WXQ	WbMQZ	VQTQVVQY	WS	]R	qQPW]SR	rstutvtwt	xXQ	kSRWVOPWSV	\Ob	OP_U]VQ	ORb	ZUPX	MVSMQVWb	URYQV	WXQ	PSRY]W]SRZ	MVQZPV][QY	[b	ORY	OW	O	MV]PQ	SV	MV]PQZ	OMMVS̀QY	[b	WXQ	ghRQV̂	ORY	WXQ	MVSPQQYZ	ST	ORb	ZUPX	WVORZTQV	SV	Y]ZMSZ]W]SR	\Ob	[Q	OMMN]QY	]R	VQYUPW]SR	ST	ORb	MOb\QRWZ	WS	[Q	\OYQ	[b	WXQ	ghRQV	WS	WXQ	kSRWVOPWSVeKy WOdQ	ZUPX	OPW]SR	OZ	\Ob	[Q	RQPQZZOVb	SV	OZ	Y]VQPWQY	[b	WXQ	ghRQV	WS	MVQZQV̀Q	ORY	MVSWQPW	WXQ	cSVd	ORY	MVSMQVWb	VQNOWQY	WS	WX]Z	zVSoQPW	]R	WXQ	MSZZQZZ]SR	ST	WXQ	kSRWVOPWSV	]R	hX]PX	WXQ	ghRQV	XOZ	OR	]RWQVQZWe	ORYK{ PSRW]RUQ	MQVTSV\ORPQ	SRNb	WS	WXQ	QaWQRW	RSW	WQV\]ROWQYt|}~����	L�			��|���	|��	�����~���	L�K�	kNO]\Ẑ	Y]ZMUWQẐ	ORY	SWXQV	\OWWQVZ	]R	_UQZW]SR	OV]Z]Rj	SUW	ST	SV	VQNOW]Rj	WS	WX]Z	kSRWVOPŴ	]RPNUY]Rj	WXSZQ	ONNQj]Rj	OR	QVVSV	SV	S\]ZZ]SR	[b	WXQ	�VPX]WQPW	[UW	QaPNUY]Rj	WXSZQ	OV]Z]Rj	URYQV	qQPW]SR	vwtr̂	ZXONN	[Q	VQTQVVQY	]R]W]ONNb	WS	WXQ	�VPX]WQPW	TSV	YQP]Z]SRt	��kNO]\Z��̂	QaPQMW	PNO]\Z	hX]PX	XÒQ	[QQR	hO]̀QY	URYQV	WXQ	WQV\Z	ST	WXQ	kSRWVOPW	�SPU\QRWẐ	ZXONN	[Q	YQP]YQY	QaPNUZ]̀QNb	[b	WXQ	TSNNSh]Rj	Y]ZMUWQ	VQZSNUW]SR	MVSPQYUVQ	URNQZZ	WXQ	MOVW]QZ	\UWUONNb	OjVQQ	]R	hV]W]Rj	SWXQVh]ZQt	qUPX	\OWWQVẐ	QaPQMW	WXSZQ	hO]̀QY	OZ	MVS̀]YQY	TSV	]R	qQPW]SR	rvtvv	�VW]PNQ	rv̂	qQPW]SR	v�tŵ	ORY	qQPW]SRZ	v�t�t�	ORY	v�t�tû	ZXONN̂	OTWQV	]R]W]ON	YQP]Z]SR	[b	WXQ	�VPX]WQPW	SV	�s	YObZ	OTWQV	ZU[\]ZZ]SR	ST	WXQ	\OWWQV	WS	WXQ	�VPX]WQPŴ	]T	WXQ	ghRQV	ORY	kSRWVOPWSV	PORRSW	PS\Q	WS	O	\UWUON	VQZSNUW]SR	ST	WXQ	kNO]\Ẑ	[Q	ZU[oQPW	WS	\QY]OW]SR	OZ	O	PSRY]W]SR	MVQPQYQRW	WS	[]RY]Rj	Y]ZMUWQ	VQZSNUW]SRt	xX]Z	VQ_U]VQ\QRW	PORRSW	[Q	hO]̀QY	QaPQMW	[b	OR	QaMN]P]W	hV]WWQR	hO]̀QVt	�	L�KL	������	��	�������	L�KLK�	kNO]\Z	[b	Q]WXQV	WXQ	ghRQV	SV	kSRWVOPWSV̂	hXQVQ	WXQ	PSRY]W]SR	j]̀]Rj	V]ZQ	WS	WXQ	kNO]\	]Z	T]VZW	Y]ZPS̀QVQY	MV]SV	WS	QaM]VOW]SR	ST	WXQ	MQV]SY	TSV	PSVVQPW]SR	ST	WXQ	cSVd	ZQW	TSVWX	]R	qQPW]SR	v�tr̂	ZXONN	[Q	]R]W]OWQY	[b	RSW]PQ	WS	WXQ	�VPX]WQPW	h]WX]R	rv	YObZ	OTWQV	SPPUVVQRPQ	ST	WXQ	Q̀QRW	j]̀]Rj	V]ZQ	WS	ZUPX	kNO]\	SV	h]WX]R	rv	YObZ	OTWQV	WXQ	PNO]\ORW	T]VZW	VQPSjR]�QZ	WXQ	PSRY]W]SR	j]̀]Rj	V]ZQ	WS	WXQ	kNO]\̂	hX]PXQ̀QV	]Z	NOWQVtxXQ	kSRWVOPWSV	ZXONN	ZU[\]W	O	hV]WWQR	RSW]PQ	WS	WXQ	ghRQV	ST	ONN	kNO]\Z	h]WX]R	ZQ̀QR	YObZ	ST	WXQ	Q̀QRW	j]̀]Rj	V]ZQ	WS	WXQ\	ORY	ZXONN	]RPNUYQ	O	PNQOV	YQZPV]MW]SR	ST	WXQ	Q̀QRW	NQOY]Rj	UM	WS	WXQ	kNO]\t	xXQ	kSRWVOPWSV	ZXONN	ZU[\]W	O	hV]WWQR	kNO]\	h]WX]R	WX]VWb	YObZ	ST	WXQ	RSW]PQ	ORY	ZXONN	]RPNUYQ	]R	WXQ	kNO]\	O	PNQOV	YQZPV]MW]SR	ST	WXQ	kNO]\̂	WXQ	MVSMSZQY	PXORjQ	]R	WXQ	kSRWVOPW	qU\	ORY�SV	kSRWVOPW	x]\Q	ST	WXQ	kNO]\	ORY	MVS̀]YQ	YOWO	ZUMMSVW]Rj	WXQ	kNO]\t	 O]NUVQ	WS	PS\MNb	h]WX	WXQZQ	VQ_U]VQ\QRWZ	ZXONN	PSRZW]WUWQ	hO]̀QV	ST	WXQ	kNO]\t	xXQ	kNO]\	ZXONN	]RPNUYQ	ONN	PXORjQẐ	Y]VQPW	ORY	]RY]VQPŴ	]R	PSZW	ORY	]R	W]\Q	WS	hX]PX	WXQ	kSRWVOPWSV	�ORY	qU[PSRWVOPWSVZ	ST	ORb	W]QV�	]Z	QRW]WNQYt	¡Q]WXQV	O	¢Q_UQZW	TSV	£RTSV\OW]SR̂	RSV	OR	ghRQVmZ	VQ_UQZW	TSV	SV	WXQ	kSRWVOPWSVmZ	VQZMSRZQ	WS	O	kXORjQ	gVYQV	MVSMSZON̂	RSV	O	RSW]PQ	ST	MSWQRW]ON	SV	TUWUVQ	PNO]\	ZXONN	PSRZW]WUWQ	O	kNO]\t�	L�KLKL	kNO]\Z	[b	Q]WXQV	WXQ	ghRQV	SV	kSRWVOPWSV̂	hXQVQ	WXQ	PSRY]W]SR	j]̀]Rj	V]ZQ	WS	WXQ	kNO]\	]Z	T]VZW	Y]ZPS̀QVQY	OTWQV	QaM]VOW]SR	ST	WXQ	MQV]SY	TSV	PSVVQPW]SR	ST	WXQ	cSVd	ZQW	TSVWX	]R	qQPW]SR	v�tr̂	ZXONN	[Q	]R]W]OWQY	[b	RSW]PQ	WS	WXQ	SWXQV	MOVWbt�	L�Kf	~���	������	�¤	������xXQ	ghRQV	ORY	kSRWVOPWSV	ZXONN	PS\\QRPQ	ONN	PNO]\Z	ORY	POUZQZ	ST	OPW]SR	OjO]RZW	WXQ	SWXQV	ORY	OV]Z]Rj	SUW	ST	SV	VQNOWQY	WS	WXQ	kSRWVOPW	]R	OPPSVYORPQ	h]WX	WXQ	VQ_U]VQ\QRWZ	ST	WXQ	T]RON	Y]ZMUWQ	VQZSNUW]SR	\QWXSY	ZQNQPWQY	]R	WX]Z	�jVQQ\QRW	hXQWXQV	]R	PSRWVOPŴ	WSVŴ	[VQOPX	ST	hOVVORWb̂	SV	SWXQVh]ZQ̂	h]WX]R	WXQ	MQV]SY	ZMQP]T]QY	[b	OMMN]PO[NQ	NOĥ	
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KLM	NO	POQ	RPST	OUM	VUWT	MXPO	YZ	QTPWS	P[MTW	MXT	\PMT	U[	]LKSMPOMNP̂	_UV̀ T̂MNUO	U[	MXT	aUWbc	MXNS	_UOMWPRM	PO\	P̀`̂NRPK̂T	̂Pdc	eXT	fdOTW	PO\	_UOMWPRMUW	dPNgT	P̂̂	R̂PNVS	PO\	RPLSTS	U[	PRMNUO	OUM	RUVVTORT\	NO	PRRUW\PORT	dNMX	MXNS	]TRMNUO	hYcicj	klmn	o[	P	R̂PNVp	\NS̀LMT	UW	UMXTW	VPMMTW	NO	qLTSMNUO	WT̂PMTS	MU	UW	NS	MXT	SLKrTRM	U[	P	VTRXPONRsS	̂NTOp	MXT	̀PWMQ	PSSTWMNOt	SLRX	VPMMTW	VPQ	̀WURTT\	NO	PRRUW\PORT	dNMX	P̀`̂NRPK̂T	̂Pd	MU	RUV̀ Q̂	dNMX	MXT	̂NTO	OUMNRT	UW	[N̂NOt	\TP\̂NOTSc\TP\̂NOTS	̀WNUW	MU	WTSÛLMNUO	U[	MXT	VPMMTW	KQ	VT\NPMNUOcj	klmu	eXT	̀PWMNTS	SXP̂̂	TO\TPgUW	MU	WTSÛgT	MXTNW	\NS̀LMTS	KQ	VT\NPMNUO	dXNRXp	LÔTSS	MXT	̀PWMNTS	VLMLP̂̂Q	PtWTT	UMXTWdNSTp	SXP̂̂	KT	P\VNONSMTWT\	KQ	MXT	vVTWNRPO	vWKNMWPMNUO	vSSURNPMNUO	NO	PRRUW\PORT	dNMX	MXTNW	_UOSMWLRMNUO	oO\LSMWQ	wT\NPMNUO	xWURT\LWTS	NO	T[[TRM	UO	MXT	\PMT	U[	MXNS	vtWTTVTOMc	NO	dWNMNOt	UMXTWdNSTp	SXP̂̂	KT	NO	PRRUW\PORT	dNMX	MXT	_UOSMWLRMNUO	oO\LSMWQ	wT\NPMNUO	yL̂TS	U[	MXT	vVTWNRPO	vWKNMWPMNUO	vSSURNPMNUO	MXTO	NO	T[[TRMp	PO\	SXP̂̂	KT	XT̂\	NO	]TPMM̂Tp	aPSXNOtMUO	LÔTSS	MXT	̀PWMNTS	PtWTT	L̀UO	POUMXTW	̂URPMNUOc	v	WTqLTSM	[UW	VT\NPMNUO	SXP̂̂	KT	VP\T	NO	dWNMNOtp	\T̂NgTWT\	MU	MXT	UMXTW	̀PWMQ	MU	MXNS	vtWTTVTOMp	PO\	[N̂T\	dNMX	MXT	̀TWSUO	UW	TOMNMQ	P\VNONSMTWNOt	MXT	VT\NPMNUOc	eXT	WTqLTSM	VPQ	KT	VP\T	RUORLWWTOM̂Q	dNMX	MXT	KNO\NOt	\NS̀LMT	WTSÛLMNUO	KLMp	NO	SLRX	TgTOMp	vtWTTVTOMc	eXT	̀PWMNTS	dN̂̂	PMMTV̀ M	MU	VLMLP̂̂Q	PtWTT	L̀UO	P	VT\NPMUWz	N[	MXT	̀PWMNTS	RPOOUM	PtWTT	UO	P	VT\NPMUW	dNMXNO	MXNWMQ	\PQS	U[	WTRTǸM	U[	MXT	WTqLTSMp	TNMXTW	̀PWMQ	VPQ	[N̂T	MXT	WTqLTSM	dNMX	MXT	vVTWNRPO	vWKNMWPMNUO	vSSURNPMNUOc		eXT	VT\NPMNUO	SXP̂̂	ẀURTT\	NO	P\gPORT	U[	KNO\NOt	\NS̀LMT	WTSÛLMNUO	̀WURTT\NOtSp	dXNRX	SXP̂̂	KT	SMPQT\	̀TO\NOt	VT\NPMNUO	[UW	P	̀TWNU\	U[	{Z	\PQS	[WUV	MXT	\PMT	U[	[N̂NOtp	LÔTSS	SMPQT\	[UW	P	̂UOtTW	̀TWNU\	KQ	PtWTTVTOM	U[	MXT	̀PWMNTS	UW	RULWM	UW\TWc	o[	PO	PWKNMWPMNUO	NS	SMPQT\	̀LWSLPOM	MU	MXNS	]TRMNUOp	MXT	̀PWMNTS	VPQ	OUOTMXT̂TSS	̀WURTT\	MU	MXT	ST̂TRMNUO	U[	MXT	PWKNMWPMUW|S}	PO\	PtWTT	L̀UO	P	SRXT\L̂T	[UW	̂PMTW	̀WURTT\NOtSceXNS	VT\NPMNUO	WTqLNWTVTOM	RPOOUM	KT	dPNgT\	T~RT̀M	KQ	PO	T~̀ N̂RNM	dWNMMTO	dPNgTW	SNtOT\	KQ	MXT	fdOTW	PO\	MXT	_UOMWPRMUWc	j	klm�		o[	MXT	̀PWMNTS	XPgT	ST̂TRMT\	PWKNMWPMNUO	PS	MXT	VTMXU\	[UW	KNO\NOt	\NS̀LMT	WTSÛLMNUO	NO	MXNS	vtWTTVTOMp	POQ	R̂PNVp	SLKrTRM	MUp	KLM	OUM	WTSÛgT\	KQp	VT\NPMNUO	SXP̂̂	KT	SLKrTRM	MU	PWKNMWPMNUO	dXNRXp	LÔTSS	MXT	̀PWMNTS	VLMLP̂̂Q	PtWTT	UMXTWdNSTp	SXP̂̂	KT	P\VNONSMTWT\	KQ	MXT	vVTWNRPO	vWKNMWPMNUO	vSSURNPMNUOp	NO	PRRUW\PORT	dNMX	MXT	_UOSMWLRMNUO	oO\LSMWQ	vWKNMWPMNUO	yL̂TS	NO	T[[TRM	UO	MXT	\PMT	U[	MXNS	vtWTTVTOMc	�TVPO\	[UW	PWKNMWPMNUO	SXP̂̂	KT	VP\T	NO	dWNMNOtp	\T̂NgTWT\	MU	MXT	UMXTW	̀PWMQ	MU	MXT	_UOMWPRMp	PO\	[N̂T\	dNMX	MXT	̀TWSUO	UW	TOMNMQ	P\VNONSMTWNOt	MXT	PWKNMWPMNUOc	eXT	PdPW\	WTO\TWT\	KQ	MXT	PWKNMWPMUW	UW	PWKNMWPMUWS	SXP̂̂	KT	[NOP̂p	PO\	rL\tVTOM	VPQ	KT	TOMTWT\	L̀UO	NM	NO	PRRUW\PORT	dNMX	P̀`̂NRPK̂T	̂Pd	NO	POQ	RULWM	XPgNOt	rLWNS\NRMNUO	MXTWTU[c_̂PNVSp	\NS̀LMTS	PO\	UMXTW	VPMMTWS	NO	qLTSMNUO	PWNSNOt	ULM	U[	UW	WT̂PMNOt	MU	MXT	_UOMWPRM	MXPM	PWT	OUM	WTSÛgT\	KQ	VT\NPMNUOp	T~RT̀M	VPMMTWS	WT̂PMNOt	MU	PTSMXTMNR	T[[TRM	PO\	T~RT̀M	MXUST	dPNgT\	PS	̀WUgN\T\	[UW	NO	vWMNR̂T	hYp	PO\	]TRMNUOS	Yic{p	Y�c�ci	PO\	Y�c�c�p	SXP̂̂	KT	\TRN\T\	KQ	̂NMNtPMNUO	LÔTSS	MXT	P̀WMNTS	VLMLP̂̂Q	PtWTT	NO	dWNMNOt	UMXTWdNSTc	v̂ 	̂LOWTSÛgT\	_̂PNVS	SXP̂̂	KT	dPNgT\	PO\	WT̂TPST\	LÔTSS	MXT	_UOMWPRMUW	XPS	RUV̀ N̂T\	dNMX	MXT	MNVT	̂NVNMS	U[	MXT	_UOMWPRM	�URLVTOMSp	PO\	MXT	_UOMWPRMUW	XPS	STWgT\	PO\	[N̂T\	̂NMNtPMNUO	dNMXNO	MXT	TPŴNTW	U[	|P}	{Z	\PQS	P[MTW	�NOP̂	vRRT̀MPORTp	UW	|K}	YhZ	\PQS	P[MTW	]LKSMPOMNP̂	_UV̀ T̂MNUOc	eXNS	WTqLNWTVTOM	RPOOUM	KT	dPNgT\	T~RT̀M	KQ	PO	T~̀ N̂RNM	dWNMMTO	dPNgTW	SNtOT\	KQ	MXT	fdOTW	PO\	MXT	_UOMWPRMUWc	eXT	̀TO\TORQ	U[	P	VT\NPMNUO	|RUVVTORNOt	L̀UO	MXT	dWNMMTO	WTqLTSM	[UW	VT\NPMNUO}	SXP̂̂	MÛ̂	MXTST	\TP\̂NOTS	LOMN̂	MXT	TPŴNTW	U[	MXT	VT\NPMUW	̀WUgN\NOt	dWNMMTO	OUMNRT	MU	MXT	̀PWMNTS	U[	NV̀ PSST	UW	MXNWMQ	\PQS	P[MTW	MXT	\PMT	U[	MXT	VT\NPMNUO	STSSNUOc	eXTST	WTqLNWTVTOMS	PWT	OUM	P̀`̂NRPK̂T	MU	POQ	fdOTWsS	R̂PNV	PtPNOSM	MXT	_UOMWPRMUW	[UW	\T[TRMNgT	dUWbcj	klm�	]LKrTRM	MU	MXT	WL̂TS	U[	MXT	vVTWNRPO	vWKNMWPMNUO	vSSURNPMNUO	UW	UMXTW	P̀`̂NRPK̂T	PWKNMWPMNUO	WL̂TSp	TNMXTW	̀PWMQp	PM	NMS	SÛT	\NSRWTMNUOp	VPQ	RUOSÛN\PMT	PO	PWKNMWPMNUO	RUO\LRMT\	LO\TW	MXNS	vtWTTVTOM	dNMX	POQ	UMXTW	PWKNMWPMNUO	MU	dXNRX	NM	NS	P	̀PWMQ	̀WUgN\T\	MXPM	|Y}	MXT	PWKNMWPMNUO	PtWTTVTOM	tUgTWONOt	MXT	UMXTW	PWKNMWPMNUO	̀TWVNMS	RUOSÛN\PMNUOz	|h}	MXT	PWKNMWPMNUOS	MU	KT	RUOSÛN\PMT\	SLKSMPOMNP̂̂Q	NOgÛgT	RUVVUO	qLTSMNUOS	U[	̂Pd	UW	[PRMz	PO\	|i}	MXT	PWKNMWPMNUOS	TV̀ ÛQ	VPMTWNP̂̂Q	SNVN̂PW	̀WURT\LWP̂	WL̂TS	PO\	VTMXU\S	[UW	ST̂TRMNOt	PWKNMWPMUW|S}c�������	������	���	������m		v̂ 	̂OUMNRT	PO\	_̂PNVS	SXP̂̂	KT	VP\T	NO	dWNMNOt	PS	WTqLNWT\	KQ	MXT	_UOMWPRMc	vOQ	OUMNRT	U[	P	_̂PNV	U[	MXT	_UOMWPRMUW	PtPNOSM	MXT	fdOTW	PO\	POQ	_̂PNV	U[	MXT	_UOMWPRMUWp	dXTMXTW	LO\TW	MXT	_UOMWPRM	�URLVTOMS	UW	UMXTWdNSTp	VLSM	KT	VP\T	̀LWSLPOM	MU	PO\	NO	SMWNRM	PRRUW\PORT	dNMX	MXT	P̀`̂NRPK̂T	̀WUgNSNUOS	U[	MXT	_UOMWPRMc	�U	PRMp	UVNSSNUOp	UW	bOUd̂T\tTp	PRMLP̂	UW	RUOSMWLRMNgTp	U[	MXT	fdOTW	UW	MXT	vWRXNMTRM	SXP̂̂	NO	POQ	dPQ	KT	\TTVT\	MU	KT	P	dPNgTW	U[	MXT	WTqLNWTVTOM	[UW	MNVT̂Qp	dWNMMTO	OUMNRT	PO\	P	MNVT̂Qp	dWNMMTO	_̂PNV	LÔTSS	MXT	fdOTW	PO\	MXT	_UOMWPRMUW	SNtO	PO	T~̀ N̂RNMp	LOTqLNgURP̂	dWNMMTO	dPNgTW	P̀ ẀUgT\	KQ	MXT	fdOTWsS	�UPW\	U[	�NWTRMUWSc	eXT	[PRM	MXPM	MXT	fdOTW	PO\	MXT	_UOMWPRMUW	VPQ	RUOSN\TWp	\NSRLSS	UW	OTtUMNPMT	PO	LOMNVT̂Qp	\T[TRMNgT	UW	dPNgT\	_̂PNV	SXP̂̂	NO	OU	dPQ	KT	\TTVT\	MU	RUOSMNMLMT	P	dPNgTW	U[	POQ	OUMNRT	UW	UMXTW	̀WUgNSNUO	U[	MXT	_UOMWPRM	�URLVTOMS	LÔTSS	MXT	fdOTW	PO\	MXT	_UOMWPRMUW	SNtO	PO	T~̀ N̂RNMp	LOTqLNgURP̂	dWNMMTO	dPNgTW	P̀ ẀUgT\	KQ	MXT	fdOTWsS	�UPW\	U[	�NWTRMUWSc	eXT	_UOMWPRMUW	T~̀WTSŜQ	PRbOUd̂T\tTS	PO\	PtWTTS	MXPM	MXT	_UOMWPRMUWsS	[PN̂LWT	MU	MNVT̂Q	SLKVNM	WTqLNWT\	OUMNRTS	UW	MNVT̂Q	SLKVNM	_̂PNVS	XPS	P	SLKSMPOMNP̂	NV̀ PRM	L̀UO	PO\	ẀTrL\NRTS	MXT	fdOTWp	NOR̂L\NOt	KLM	OUM	̂NVNMT\	MU	MXT	NOPKN̂NMQ	MU	NOgTSMNtPMT	UW	gTWN[Q	MXT	_̂PNVp	VNMNtPMT	\PVPtTSp	RXUUST	P̂MTWOPMNgT	ÙMNUOSp	P\rLSM	MXT	KL\tTMp	\T̂TMT	UW	VU\N[Q	MXT	NV̀ PRMT\	aUWbp	PO\�UW	VUONMUW	MNVTp	RUSM	PO\	
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KLMNOPOPQRS	TUV	OWQRQ	MNX	UOWQV	VQMRUNRY	OWQ	ZMVOPQR	ROPZL[MOQ	OWMO	OWQ	\]NQV	PR	ZVQ̂LXP_QX	̀a	OWQ	bUNOVM_OUVcR	dMP[LVQ	OPeQ[a	OU	RL̀ePO	NUOP_QR	UV	b[MPeR	MR	VQKLPVQX	̀a	OWQ	bUNOVM_O	fU_LeQNORS	g	hijk	lL̀ Q̂_O	OU	OWQ	VL[QR	Ud	OWQ	meQVP_MN	mV̀POVMOPUN	mRRU_PMOPUN	UV	UOWQV	MZZ[P_M̀[Q	MV̀POVMOPUN	VL[QRY	MNa	ZMVOa	OU	MN	MV̀POVMOPUN	eMa	PN_[LXQ	̀a	̂UPNXQV	ZQVRUNR	UV	QNOPOPQR	RL̀ROMNOPM[[a	PNnU[nQX	PN	M	_UeeUN	KLQROPUN	Ud	[M]	UV	dM_O	]WURQ	ZVQRQN_Q	PR	VQKLPVQX	Pd	_UeZ[QOQ	VQ[PQd	PR	OU	̀Q	M__UVXQX	PN	MV̀POVMOPUN	ZVUnPXQX	OWMO	OWQ	ZMVOa	RULoWO	OU	̀Q	̂UPNQX	_UNRQNOR	PN	]VPOPNo	OU	RL_W	̂UPNXQVS	bUNRQNO	OU	MV̀POVMOPUN	PNnU[nPNo	MN	MXXPOPUNM[	ZQVRUN	UV	QNOPOa	RWM[[	NUO	_UNROPOLOQ	_UNRQNO	OU	MV̀POVMOPUN	Ud	M	b[MPe	NUO	XQR_VP̀QX	PN	OWQ	]VPOOQN	bUNRQNOSg	hijp	qWQ	dUVQoUPNo	MoVQQeQNO	OU	MV̀POVMOQ	MNX	UOWQV	MoVQQeQNOR	OU	MV̀POVMOQ	]POW	MN	MXXPOPUNM[	ZQVRUN	UV	QNOPOa	XL[a	_UNRQNOQX	OU	̀a	ZMVOPQR	OU	OWPR	moVQQeQNOY	RWM[[	̀Q	RZQ_PdP_M[[a	QNdUV_QM̀[Q	LNXQV	MZZ[P_M̀[Q	[M]	PN	MNa	_ULVO	WMnPNo	L̂VPRXP_OPUN	OWQVQUdSg	hijir	stuvwuxwuy	stuvz{|v	}~z�tz�{u|~�QNXPNo	dPNM[	VQRU[LOPUN	Ud	M	b[MPeY	Q�_QZO	MR	UOWQV]PRQ	MoVQQX	PN	]VPOPNoY	OWQ	bUNOVM_OUV	RWM[[	ZVU_QQX	XP[PoQNO[a	]POW	ZQVdUVeMN_Q	Ud	OWQ	bUNOVM_O	MNX	OWQ	\]NQV	RWM[[	_UNOPNLQ	OU	eM�Q	ZMaeQNOR	PN	M__UVXMN_Q	]POW	OWQ	bUNOVM_O	fU_LeQNORSg	hijii	�{w�~z	t�	s�{w��	�tz	stu�~�x~uvw{�	�{�{y~�qWQ	�N[QRR	RZQ_PdP_M[[a	ZVUnPXQX	dUV	PN	UOWQV	ZVUnPRPUNR	Ud	OWQ	bUNOVM_O	fU_LeQNORY	OWQ	bUNOVM_OUV	MNX	\]NQV	]MPnQ	_[MPeR	MoMPNRO	QM_W	UOWQV	dUV	_UNRQKLQNOPM[	XMeMoQR	MVPRPNo	ULO	Ud	UV	VQ[MOPNo	OU	OWPR	bUNOVM_OS	qWPR	eLOLM[	]MPnQV	PN_[LXQR	]POWULO	[PePOMOPUNji XMeMoQR	PN_LVVQX	̀a	OWQ	\]NQV	dUV	VQNOM[	Q�ZQNRQRY	dUV	[URRQR	Ud	LRQY	PN_UeQY	ZVUdPOY	dPNMN_PNoY	L̀RPNQRR	MNX	VQZLOMOPUNY	MNX	dUV	[URR	Ud	eMNMoQeQNO	UV	QeZ[UaQQ	ZVUXL_OPnPOa	UV	Ud	OWQ	RQVnP_QR	Ud	RL_W	ZQVRUNR�	MNXjh XMeMoQR	PN_LVVQX	̀a	OWQ	bUNOVM_OUV	dUV	ZVPN_PZM[	MNX	WUeQ	UddP_Q	UnQVWQMX	MNX	Q�ZQNRQR	PN_[LXPNo	]POWULO	[PePOMOPUN	OWQ	_UeZQNRMOPUN	Ud	ZQVRUNNQ[	ROMOPUNQX	OWQVQY	dUV	[URRQR	Ud	dPNMN_PNoY	̀LRPNQRR	MNX	VQZLOMOPUNY	MNX	dUV	[URR	Ud	ZVUdPO	Q�_QZO	MNOP_PZMOQX	ZVUdPO	MVPRPNo	XPVQ_O[a	dVUe	OWQ	�UV�SdUV	[URRQR	UN	UOWQV	ZVÛQ_ORY	dUV	dPNMN_PNo	_URORY	MNX	dUV	[URR	Ud	ZVUdPO	UN	OWQ	�UV�	ZVUZQV[a	ZQVdUVeQXSqWPR	eLOLM[	]MPnQV	PR	M[RU	MZZ[P_M̀[QY	]POWULO	[PePOMOPUNY	OU	M[[	_UNRQKLQNOPM[	XMeMoQR	XLQ	OU	QPOWQV	ZMVOacR	OQVePNMOPUN	PN	M__UVXMN_Q	]POW	mVOP_[Q	��S	�UOWPNo	_UNOMPNQX	PN	OWPR	lQ_OPUN	��S��	RWM[[	̀Q	XQQeQX	OU	ZVQ_[LXQ	MN	M]MVX	Ud	[PKLPXMOQX	XMeMoQRY	]WQN	MZZ[P_M̀[QY	PN	M__UVXMN_Q	]POW	OWQ	VQKLPVQeQNOR	Ud	OWQ	bUNOVM_O	fU_LeQNORSfU_LeQNORY	UV	OU	ZVQ_[LXQ	MN	Ù[PoMOPUN	Ud	OWQ	bUNOVM_OUV	OU	PNXQeNPda	OWQ	\]NQV	dUV	XPVQ_OY	PNXPVQ_O	UV	_UNRQKLQNOPM[	XMeMoQR	M[[QoQX	̀a	M	OWPVX	ZMVOaSqWPR	moVQQeQNO	QNOQVQX	PNOU	MR	Ud	OWQ	XMa	MNX	aQMV	dPVRO	]VPOOQN	M̀UnQS		 		�����	����������� s�� �¡s ��	�����������				 				�¢�����£	��¤�	��£	���¥�� �¢�����£	��¤�	��£	���¥��
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JK5K	LMNOPQRO	SPMTUVUMNV	QNW	PXYQOXW	ZQOOXPV5[\] _̂̀	ab̀cde	_̀\f	g_\hh	d\ig̀	jk	k̀limk̀	n_̀	djcnk\dnmcb	joomd̀k	nj	mcg̀kn	mc	oihh	mc	\ce	djcnk\dn	mc	̀pd̀gg	jo	qrsttt	u_md_	mg	̀cǹk̀f	mcnj	ojk	n_̀	\dni\h	djcgnkidnmjcs	\hǹk\nmjc	\cfvjk	k̀w\mks	mcdhifmcb	w\mcnmcb	\cf	f̀djk\nmcbs	jo	\	wixhmd	ximhfmcb	jk	wixhmd	ujkys	jk	ximhfmcb	jk	ujky	omc\cd̀f	mc	u_jh̀	jk	mc	w\kn	okjz	{̀f̀k\h	oicfg	jk	mc	\ddjkf\cd̀	umn_	bi\k\cǹ̀g	jo	\	{̀f̀k\h	\b̀cde	jk	omc\cd̀f	okjz	oicfg	jxn\mc̀f	xe	wh̀fb̀	jo	\ce	djcnk\dn	jo	\	{̀f̀k\h	\b̀cde	nj	z\ỳ	\	hj\cs	bk\cn	jk	\cci\h	djcnkmxinmjc	[̀pd̀wn	u_̀k̀	\	fmoòk̀cn	z̀\cmcb	mg	̀pwk̀gghe	mcfmd\ǹf]s	\cf	u_md_	mg	gix|̀dn	nj	n_̀	h\xjk	gn\cf\kfg	wkj}mgmjcg	jo	\ce	jo	n_̀	\dng	hmgǹf	mc	~���s	n_̀	ojhhjumcb	dh\ig̀g	[jk	\ce	zjfmomd\nmjcg	n_̀k̀jo	nj	z̀ ǹ	n_̀	w\knmdih\k	c̀ f̀g	jo	n_̀	\b̀cdes	�kj}mf̀fs	̂_\n	gid_	zjfmomd\nmjcg	\k̀	omkgn	\wwkj}̀f	xe	n_̀	�̀w\knz̀cn	jo	�\xjk]�[�]	 �mcmziz	u\b̀g�	[m]	ahh	h\xjk̀kg	\cf	z̀d_\cmdg	̀zwhjèf	jk	ujkymcb	iwjc	n_̀	gmǹ	jo	n_̀	ujky	[jk	icf̀k	n_̀	�cmǹf	�n\ǹg	�jigmcb	adn	jo	����	jk	icf̀k	n_̀	�jigmcb	adn	jo	����	mc	n_̀	djcgnkidnmjc	jk	f̀}̀hjwz̀cn	jo	n_̀	wkj|̀dn]s	umhh	x̀	w\mf	icdjcfmnmjc\hhe	\cf	cjn	h̀gg	joǹc	n_\c	jcd̀	\	ù ỳs	\cf	umn_jin	gixg̀lìcn	f̀fidnmjc	jk	k̀x\ǹ	jc	\ce	\ddjicn	[̀pd̀wn	gid_	w\ekjhh	f̀fidnmjcg	\g	\k̀	ẁkzmnǹf	xe	k̀bih\nmjcg	mggìf	xe	n_̀	�̀dk̀n\ke	jo	�\xjk	icf̀k	n_̀	�jẁh\cf	adn	[r�	�{�	w\kn	�]]s	n_̀	oihh	\zjicn	jo	u\b̀g	\cf	xjc\	omf̀	okmcb̀	x̀c̀omng	[jk	d\g_	̀lim}\h̀cng	n_̀k̀jo]	fì	\n	nmz̀	jo	w\ez̀cn	djzwiǹf	\n	k\ǹg	cjn	h̀gg	n_\c	n_jg̀	djcn\mc̀f	mc	n_̀	u\b̀	f̀ǹkzmc\nmjc	jo	n_̀	�̀dk̀n\ke	jo	�\xjk	u_md_	mg	\nn\d_̀f	_̀k̀nj	\cf	z\f̀	\	w\kn	_̀k̀jos	k̀b\kfh̀gg	jo	\ce	djcnk\dni\h	k̀h\nmjcg_mw	u_md_	z\e	x̀	\hh̀b̀f	nj	̀pmgn	x̀nù c̀	n_̀	djcnk\dnjk	\cf	gid_	h\xjk̀kg	\cf	z̀d_\cmdg�	�jcnkmxinmjcg	z\f̀	jk	djgng	k̀\gjc\xhe	\cnmdmw\ǹf	ojk	xjc\	omf̀	okmcb̀	x̀c̀omng	icf̀k	g̀dnmjc	�[x][r]	jo	n_̀	�\}mg��\djc	adn	jc	x̀_\ho	jo	h\xjk̀kg	jk	z̀d_\cmdg	\k̀	djcgmf̀k̀f	u\b̀g	w\mf	nj	gid_	h\xjk̀kg	jk	z̀d_\cmdgs	gix|̀dn	nj	n_̀	wkj}mgmjcg	jo	w\k\bk\w_	[\][�][m}]	jo	n_mg	g̀dnmjc�	\hgjs	k̀bih\k	djcnkmxinmjcg	z\f̀	jk	djgng	mcdikk̀f	ojk	zjk̀	n_\c	\	ù ỳhe	ẁkmjf	[xin	cjn	h̀gg	joǹc	n_\c	li\kǹkhe]	icf̀k	wh\cgs	oicfgs	jk	wkjbk\zg	u_md_	dj}̀k	n_̀	w\knmdih\k	ù ỳhe	ẁkmjfs	\k̀	f̀ z̀̀f	nj	x̀	djcgnkidnm}̀he	z\f̀	jk	mcdikk̀f	fikmcb	gid_	ù ỳhe	ẁkmjf�	�id_	h\xjk̀kg	\cf	z̀d_\cmdg	g_\hh	x̀	w\mf	n_̀	\wwkjwkm\ǹ	u\b̀	k\ǹ	\cf	okmcb̀	x̀c̀omng	jc	n_̀	u\b̀	f̀ǹkzmc\nmjc	ojk	n_̀	dh\ggmomd\nmjc	jo	ujky	\dni\hhe	ẁkojkz̀fs	umn_jin	k̀b\kf	nj	gymhhs	̀pd̀wn	\g	wkj}mf̀f	mc	~���[\][�]�	�\xjk̀kg	jk	z̀d_\cmdg	ẁkojkzmcb	ujky	mc	zjk̀	n_\c	jc̀	dh\ggmomd\nmjc	z\e	x̀	djzẁcg\ǹf	\n	n_̀	k\ǹ	gẁdmom̀f	ojk	̀\d_	dh\ggmomd\nmjc	ojk	n_̀	nmz̀	\dni\hhe	ujkỳf	n_̀k̀mc�	�kj}mf̀fs	̂_\n	n_̀	̀zwhjèk�g	w\ekjhh	k̀djkfg	\ddik\ǹhe	g̀n	ojkn_	n_̀	nmz̀	gẁcn	mc	̀\d_	dh\ggmomd\nmjc	mc	u_md_	ujky	mg	ẁkojkz̀f�	̂_̀	u\b̀	f̀ǹkzmc\nmjc	[mcdhifmcb	\ce	\ffmnmjc\h	dh\ggmomd\nmjc	\cf	u\b̀	k\ǹg	djcojkz̀f	icf̀k	w\k\bk\w_	[\][�][mm]	jo	n_mg	g̀dnmjc]	\cf	n_̀	�\}mg��\djc	wjgǹk	[�����r�]	g_\hh	x̀	wjgǹf	\n	\hh	nmz̀g	xe	n_̀	djcnk\dnjk	\cf	mng	gixdjcnk\dnjkg	\n	n_̀	gmǹ	jo	n_̀	ujky	mc	\	wkjzmc̀cn	\cf	\dd̀ggmxh̀	wh\d̀	u_̀k̀	mn	d\c	x̀	̀\gmhe	g̀̀ c	xe	n_̀	ujkỳkg�[mm][a] _̂̀	djcnk\dnmcb	joomd̀k	g_\hh	k̀limk̀	n_\n	\ce	dh\gg	jo	h\xjk̀kg	jk	z̀d_\cmdgs	mcdhifmcb	_̀hẁkgs	u_md_	mg	cjn	hmgǹf	mc	n_̀	u\b̀	f̀ǹkzmc\nmjc	\cf	u_md_	mg	nj	x̀	̀zwhjèf	icf̀k	n_̀	djcnk\dn	g_\hh	x̀	dh\ggmom̀f	mc	djcojkz\cd̀	umn_	n_̀	u\b̀	f̀ǹkzmc\nmjc�	̂_̀	djcnk\dnmcb	joomd̀k	g_\hh	\wwkj}̀	\c	\ffmnmjc\h	dh\ggmomd\nmjc	\cf	u\b̀	k\ǹ	\cf	okmcb̀	x̀c̀omng	n_̀k̀ojk̀	jche	u_̀c	n_̀	ojhhjumcb	dkmǹkm\	_\}̀	x̀ c̀	z̀n�[�] _̂̀	ujky	nj	x̀	ẁkojkz̀f	xe	n_̀	dh\ggmomd\nmjc	k̀lìgǹf	mg	cjn	ẁkojkz̀f	xe	\	dh\ggmomd\nmjc	mc	n_̀	u\b̀	f̀ǹkzmc\nmjc�	\cf[r] _̂̀	dh\ggmomd\nmjc	mg	inmhm�̀f	mc	n_̀	\k̀\	xe	n_̀	djcgnkidnmjc	mcfignke�	\cf[�] _̂̀	wkjwjg̀f	u\b̀	k\ǹs	mcdhifmcb	\ce	xjc\	omf̀	okmcb̀	x̀c̀omngs	x̀\kg	\	k̀\gjc\xh̀	k̀h\nmjcg_mw	nj	n_̀	u\b̀	k\ǹg	djcn\mc̀f	mc	n_̀	u\b̀	f̀ǹkzmc\nmjc�[�] �o	n_̀	djcnk\dnjk	\cf	n_̀	h\xjk̀kg	\cf	z̀d_\cmdg	nj	x̀	̀zwhjèf	mc	n_̀	dh\ggmomd\nmjc	[mo	ycjuc]s	jk	n_̀mk	k̀wk̀g̀cn\nm}̀gs	\cf	n_̀	djcnk\dnmcb	joomd̀k	\bk̀̀	jc	n_̀	dh\ggmomd\nmjc	\cf	u\b̀	k\ǹ	[mcdhifmcb	n_̀	\zjicn	f̀gmbc\ǹf	ojk	okmcb̀	x̀c̀omng	u_̀k̀	\wwkjwkm\ǹ]s	\	k̀wjkn	jo	n_̀	\dnmjc	n\ỳc	g_\hh	x̀	g̀cn	xe	n_̀	djcnk\dnmcb	joomd̀k	nj	n_̀	afzmcmgnk\njk	jo	n_̀	�\b̀	\cf	�jik	�m}mgmjcs	����	�̀w\knz̀cn	jo	�\xjks	�\g_mcbnjcs	��	rtr�t�	̂_̀	afzmcmgnk\njks	jk	\c	\in_jkm�̀f	k̀wk̀g̀cn\nm}̀s	umhh	\wwkj}̀s	zjfmoes	jk	fmg\wwkj}̀	̀}̀ke	\ffmnmjc\h	dh\ggmomd\nmjc	\dnmjc	umn_mc	�t	f\eg	jo	k̀d̀mwn	\cf	gj	\f}mg̀	n_̀	djcnk\dnmcb	joomd̀k	jk	umhh	cjnmoe	n_̀	djcnk\dnmcb	joomd̀k	umn_mc	n_̀	�t�f\e	ẁkmjf	n_\n	\ffmnmjc\h	nmz̀	mg	c̀d̀gg\ke�
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KLM NO	PQR	RSROP	PQR	TUOPVWTPUVX	PQR	YWZUVRV[	UV	\RTQWO]T[	PU	ZR	R\̂ YU_R̀	]O	PQR	TYW[[]a]TWP]UO	UV	PQR]V	VR̂VR[ROPWP]SR[X	WÒ	PQR	TUOPVWTP]Ob	Uaa]TRV	̀U	OUP	WbVRR	UO	PQR	̂VÛU[R̀	TYW[[]a]TWP]UO	WÒ	cWbR	VWPR	K]OTYd̀]Ob	PQR	W\UdOP	̀R[]bOWPR̀	aUV	aV]ObR	ZRORa]P[X	cQRVR	Ŵ V̂ÛV]WPRMX	PQR	TUOPVWTP]Ob	Uaa]TRV	[QWYY	VRaRV	PQR	edR[P]UO[X	]OTYd̀]Ob	PQR	S]Rc[	Ua	WYY	]OPRVR[PR̀	̂WVP]R[	WÒ	PQR	VRTU\\RÒWP]UO	Ua	PQR	TUOPVWTP]Ob	Uaa]TRVX	PU	PQR	f̀\]O][PVWPUV	aUV	R̀PRV\]OWP]UOg	hQR	f̀\]O][PVWPUVX	UV	WO	WdPQUV]iR̀	VR̂VR[ROPWP]SRX	c]YY	][[dR	W	̀RPRV\]OWP]UO	c]PQ]O	jk	̀W_[	Ua	VRTR]̂P	WÒ	[U	ẀS][R	PQR	TUOPVWTP]Ob	Uaa]TRV	UV	c]YY	OUP]a_	PQR	TUOPVWTP]Ob	Uaa]TRV	c]PQ]O	PQR	jkl̀W_	̂RV]Ù	PQWP	Ẁ ]̀P]UOWY	P]\R	][	ORTR[[WV_gKmM hQR	cWbR	VWPR	K]OTYd̀]Ob	aV]ObR	ZRORa]P[	cQRVR	Ŵ V̂ÛV]WPRM	̀RPRV\]OR̀	̂dV[dWOP	PU	̂WVWbVŴQ[	KWMKnMK]]M	KoM	UV	KLM	Ua	PQ][	[RTP]UOX	[QWYY	ZR	̂W]̀	PU	WYY	cUVpRV[	̂RVaUV\]Ob	cUVp	]O	PQR	TYW[[]a]TWP]UO	dÒRV	PQ][	TUOPVWTP	aVU\	PQR	a]V[P	̀W_	UO	cQ]TQ	cUVp	][	̂RVaUV\R̀	]O	PQR	TYW[[]a]TWP]UOgK]]]M qQRORSRV	PQR	\]O]\d\	cWbR	VWPR	̂VR[TV]ZR̀	]O	PQR	TUOPVWTP	aUV	W	TYW[[	Ua	YWZUVRV[	UV	\RTQWO]T[	]OTYd̀R[	W	aV]ObR	ZRORa]P	cQ]TQ	][	OUP	Rr̂VR[[R̀	W[	WO	QUdVY_	VWPRX	PQR	TUOPVWTPUV	[QWYY	R]PQRV	̂W_	PQR	ZRORa]P	W[	[PWPR̀	]O	PQR	cWbR	R̀PRV\]OWP]UO	UV	[QWYY	̂W_	WOUPQRV	ZUOW	a]̀R	aV]ObR	ZRORa]P	UV	WO	QUdVY_	TW[Q	Red]SWYROP	PQRVRUagK]SM Na	PQR	TUOPVWTPUV	̀UR[	OUP	\WpR	̂W_\ROP[	PU	W	PVd[PRR	UV	UPQRV	PQ]V̀	̂RV[UOX	PQR	TUOPVWTPUV	\W_	TUO[]̀RV	W[	ŴVP	Ua	PQR	cWbR[	Ua	WO_	YWZUVRV	UV	\RTQWO]T	PQR	W\UdOP	Ua	WO_	TU[P[	VRW[UOWZY_	WOP]T]̂WPR̀	]O	̂VUS]̀]Ob	ZUOW	a]̀R	aV]ObR	ZRORa]P[	dÒRV	W	̂YWO	UV	̂VUbVW\X	sVUS]̀R̀X	hQWP	PQR	tRTVRPWV_	Ua	uWZUV	QW[	aUdÒX	d̂UO	PQR	cV]PPRO	VRedR[P	Ua	PQR	TUOPVWTPUVX	PQWP	PQR	Ŵ Ŷ]TWZYR	[PWÒWV̀[	Ua	PQR	mWS][loWTUO	fTP	QWSR	ZRRO	\RPg	hQR	tRTVRPWV_	Ua	uWZUV	\W_	VRed]VR	PQR	TUOPVWTPUV	PU	[RP	W[]̀R	]O	W	[R̂WVWPR	WTTUdOP	W[[RP[	aUV	PQR	\RRP]Ob	Ua	UZY]bWP]UO[	dÒRV	PQR	̂YWO	UV	̂VUbVW\gKvM q]PQQUỲ]Obg	hQR	KcV]PR	]O	OW\R	Ua	wR̀RVWY	fbROT_	UV	PQR	YUWO	UV	bVWOP	VRT]̂]ROPM	[QWYY	d̂UO	]P[	UcO	WTP]UO	UV	d̂UO	cV]PPRO	VRedR[P	Ua	WO	WdPQUV]iR̀	VR̂VR[ROPWP]SR	Ua	PQR	mR̂WVP\ROP	Ua	uWZUV	c]PQQUỲ	UV	TWd[R	PU	ZR	c]PQQRỲ	aVU\	PQR	TUOPVWTPUV	dÒRV	PQ][	TUOPVWTP	UV	WO_	UPQRV	wR̀RVWY	TUOPVWTP	c]PQ	PQR	[W\R	̂V]\R	TUOPVWTPUVX	UV	WO_	UPQRV	aR̀RVWYY_lW[[][PR̀	TUOPVWTP	[dZxRTP	PU	mWS][loWTUO	̂VRSW]Y]Ob	cWbR	VRed]VR\ROP[X	cQ]TQ	][	QRỲ	Z_	PQR	[W\R	̂V]\R	TUOPVWTPUVX	[U	\dTQ	Ua	PQR	WTTVdR̀	̂W_\ROP[	UV	ẀSWOTR[	W[	\W_	ZR	TUO[]̀RVR̀	ORTR[[WV_	PU	̂W_	YWZUVRV[	WÒ	\RTQWO]T[X	]OTYd̀]Ob	Ŵ V̂ROP]TR[X	PVW]ORR[X	WÒ	QRŶRV[X	R\̂ YU_R̀	Z_	PQR	TUOPVWTPUV	UV	WO_	[dZTUOPVWTPUV	PQR	adYY	W\UdOP	Ua	cWbR[	VRed]VR̀	Z_	PQR	TUOPVWTPg	NO	PQR	RSROP	Ua	aW]YdVR	PU	̂W_	WO_	YWZUVRV	UV	\RTQWO]TX	]OTYd̀]Ob	WO_	Ŵ V̂ROP]TRX	PVW]ORRX	UV	QRŶRVX	R\̂ YU_R̀	UV	cUVp]Ob	UO	PQR	[]PR	Ua	PQR	cUVp	KUV	dÒRV	PQR	yO]PR̀	tPWPR[	zUd[]Ob	fTP	Ua	n{j|	UV	dÒRV	PQR	zUd[]Ob	fTP	Ua	n{}{	]O	PQR	TUO[PVdTP]UO	UV	̀RSRYÛ\ROP	Ua	PQR	̂VUxRTPMX	WYY	UV	̂WVP	Ua	PQR	cWbR[	VRed]VR̀	Z_	PQR	TUOPVWTPX	PQR	KfbROT_M	\W_X	WaPRV	cV]PPRO	OUP]TR	PU	PQR	TUOPVWTPUVX	[̂UO[UVX	Ŵ Ŷ]TWOPX	UV	UcORVX	PWpR	[dTQ	WTP]UO	W[	\W_	ZR	ORTR[[WV_	PU	TWd[R	PQR	[d[̂RO[]UO	Ua	WO_	adVPQRV	̂W_\ROPX	ẀSWOTRX	UV	bdWVWOPRR	Ua	adÒ[	dOP]Y	[dTQ	S]UYWP]UO[	QWSR	TRW[R̀gKjM sW_VUYY[	WÒ	ZW[]T	VRTUV̀[g	K]M	sW_VUYY[	WÒ	ZW[]T	VRTUV̀[	VRYWP]Ob	PQRVRPU	[QWYY	ZR	\W]OPW]OR̀	Z_	PQR	TUOPVWTPUV	̀dV]Ob	PQR	TUdV[R	Ua	PQR	cUVp	WÒ	̂VR[RVSR̀	aUV	W	̂RV]Ù	Ua	PQVRR	_RWV[	PQRVRWaPRV	aUV	WYY	YWZUVRV[	WÒ	\RTQWO]T[	cUVp]Ob	WP	PQR	[]PR	Ua	PQR	cUVp	KUV	dÒRV	PQR	yO]PR̀	tPWPR[	zUd[]Ob	fTP	Ua	n{j|X	UV	dÒRV	PQR	zUd[]Ob	fTP	Ua	n{}{X	]O	PQR	TUO[PVdTP]UO	UV	̀RSRYÛ\ROP	Ua	PQR	̂VUxRTPMg	tdTQ	VRTUV̀[	[QWYY	TUOPW]O	PQR	OW\RX	Ẁ V̀R[[X	WÒ	[UT]WY	[RTdV]P_	Od\ZRV	Ua	RWTQ	[dTQ	cUVpRVX	Q][	UV	QRV	TUVVRTP	TYW[[]a]TWP]UOX	QUdVY_	VWPR[	Ua	cWbR[	̂W]̀	K]OTYd̀]Ob	VWPR[	Ua	TUOPV]ZdP]UO[	UV	TU[P[	WOP]T]̂WPR̀	aUV	ZUOW	a]̀R	aV]ObR	ZRORa]P[	UV	TW[Q	Red]SWYROP[	PQRVRUa	Ua	PQR	P_̂R[	̀R[TV]ZR̀	]O	[RTP]UO	nKZMKvMKoM	Ua	PQR	mWS][l	oWTUO	fTPMX	̀W]Y_	WÒ	cRRpY_	Od\ZRV	Ua	QUdV[	cUVpR̀X	̀R̀dTP]UO[	\ẀR	WÒ	WTPdWY	cWbR[	̂W]̀g	qQRORSRV	PQR	tRTVRPWV_	Ua	uWZUV	QW[	aUdÒ	dÒRV	v{	Lw~	�g�KWMKnMK]SM	PQWP	PQR	cWbR[	Ua	WO_	YWZUVRV	UV	\RTQWO]T	]OTYd̀R	PQR	W\UdOP	Ua	WO_	TU[P[	VRW[UOWZY_	WOP]T]̂WPR̀	]O	̂VUS]̀]Ob	ZRORa]P[	dÒRV	W	̂YWO	UV	̂VUbVW\	R̀[TV]ZR̀	]O	[RTP]UO	nKZMKvMKoM	Ua	PQR	mWS][loWTUO	fTPX	PQR	TUOPVWTPUV	[QWYY	\W]OPW]O	VRTUV̀[	cQ]TQ	[QUc	PQWP	PQR	TU\\]P\ROP	PU	̂VUS]̀R	[dTQ	ZRORa]P[	][	ROaUVTRWZYRX	PQWP	PQR	̂YWO	UV	̂VUbVW\	][	a]OWOT]WYY_	VR[̂UO[]ZYRX	WÒ	PQWP	PQR	ŶWO	UV	̂VUbVW\	QW[	ZRRO	TU\\dO]TWPR̀	]O	cV]P]Ob	PU	PQR	YWZUVRV[	UV	\RTQWO]T[	WaaRTPR̀X	WÒ	VRTUV̀[	cQ]TQ	[QUc	PQR	TU[P[	WOP]T]̂WPR̀	UV	PQR	WTPdWY	TU[P	]OTdVVR̀	]O	̂VUS]̀]Ob	[dTQ	ZRORa]P[g	LUOPVWTPUV[	R\̂ YU_]Ob	Ŵ V̂ROP]TR[	UV	PVW]ORR[	dÒRV	Ŵ V̂USR̀	̂VUbVW\[	[QWYY	\W]OPW]O	cV]PPRO	RS]̀ROTR	Ua	PQR	VRb][PVWP]UO	Ua	Ŵ V̂ROP]TR[Q]̂	̂VUbVW\[	WÒ	TRVP]a]TWP]UO	Ua	PVW]ORR	̂VUbVW\[X	PQR	VRb][PVWP]UO	Ua	PQR	Ŵ V̂ROP]TR[	WÒ	PVW]ORR[X	WÒ	PQR	VWP]U[	WÒ	cWbR	VWPR[	V̂R[TV]ZR̀	]O	PQR	Ŵ Ŷ]TWZYR	̂VUbVW\[gK]]MKfM hQR	TUOPVWTPUV	[QWYY	[dZ\]P	cRRpY_	aUV	RWTQ	cRRp	]O	cQ]TQ	WO_	TUOPVWTP	cUVp	][	̂RVaUV\R̀	W	TÛ_	Ua	WYY	Ŵ_VUYY[	PU	PQR	KcV]PR	]O	OW\R	Ua	Ŵ V̂ÛV]WPR	aR̀RVWY	WbROT_M	]a	PQR	WbROT_	][	W	̂WVP_	PU	PQR	TUOPVWTPX	ZdP	]a	PQR	WbROT_	][	OUP	[dTQ	W	̂WVP_X	PQR	TUOPVWTPUV	c]YY	[dZ\]P	PQR	̂W_VUYY[	PU	PQR	Ŵ Ŷ]TWOPX	[̂UO[UVX	UV	UcORVX	W[	PQR	TW[R	\W_	ZRX	aUV	PVWO[\][[]UO	PU	PQR	KcV]PR	]O	OW\R	Ua	WbROT_Mg	hQR	̂W_VUYY[	[dZ\]PPR̀	[QWYY	[RP	UdP	WTTdVWPRY_	WÒ	TU\̂ YRPRY_	WYY	Ua	PQR	]OaUV\WP]UO	VRed]VR̀	PU	ZR	\W]OPW]OR̀	dÒRV	v{	Lw~	�g�KWMKjMK]MX	RrTR̂P	PQWP	adYY	[UT]WY	[RTdV]P_	Od\ZRV[	WÒ	QU\R	
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KLLMNOONO	OPKQQ	RST	UN	VRWQXLNL	SR	YNNZQ[	TMKRO\VTTKQO]	̂ROTNKL	TPN	_K[MSQQO	OPKQQ	SRQ[	RNNL	TS	VRWQXLN	KR	VRLV̀VLXKQQ[	VLNRTVa[VRb	RX\UNM	aSM	NKWP	N\_QS[NN	cN]b]d	TPN	QKOT	aSXM	LVbVTO	Sa	TPN	N\_QS[NNeO	OSWVKQ	ONWXMVT[	RX\UNMf]	gPN	MNhXVMNL	YNNZQ[	_K[MSQQ	VRaSM\KTVSR	\K[	UN	OXU\VTTNL	VR	KR[	aSM\	LNOVMNL]	i_TVSRKQ	jSM\	klmnop	VO	K̀KVQKUQN	aSM	TPVO	_XM_SON	aMS\	TPN	kKbN	KRL	lSXM	qV̀VOVSR	kNU	OVTN	KT	PTT_rssYYY]LSQ]bS̀sNOKsYPLsaSM\OsYPnopVROTM]PT\	SM	VTO	OXWWNOOSM	OVTN]	gPN	_MV\N	WSRTMKWTSM	VO	MNO_SROVUQN	aSM	TPN	OXU\VOOVSR	Sa	WS_VNO	Sa	_K[MSQQO	U[	KQQ	OXUWSRTMKWTSMO]	tSRTMKWTSMO	KRL	OXUWSRTMKWTSMO	OPKQQ	\KVRTKVR	TPN	aXQQ	OSWVKQ	ONWXMVT[	RX\UNM	KRL	WXMMNRT	KLLMNOO	Sa	NKWP	WS̀NMNL	YSMZNMd	KRL	OPKQQ	_MS̀VLN	TPN\	X_SR	MNhXNOT	TS	TPN	cYMVTN	VR	RK\N	Sa	K__MS_MVKTN	aNLNMKQ	KbNRW[f	Va	TPN	KbNRW[	VO	K	_KMT[	TS	TPN	WSRTMKWTd	UXT	Va	TPN	KbNRW[	VO	RST	OXWP	K	_KMT[d	TPN	WSRTMKWTSM	YVQQ	OXU\VT	TPN\	TS	TPN	K__QVWKRTd	O_SROSMd	SM	SYRNMd	KO	TPN	WKON	\K[	UNd	aSM	TMKRO\VOOVSR	TS	TPN	cYMVTN	VR	RK\N	Sa	KbNRW[fd	TPN	WSRTMKWTSMd	SM	TPN	kKbN	KRL	lSXM	qV̀VOVSR	Sa	TPN	qN_KMT\NRT	Sa	uKUSM	aSM	_XM_SONO	Sa	KR	VR̀NOTVbKTVSR	SM	KXLVT	Sa	WS\_QVKRWN	YVTP	_MǸKVQVRb	YKbN	MNhXVMN\NRTO]	̂T	VO	RST	K	̀VSQKTVSR	Sa	TPVO	ONWTVSR	aSM	K	_MV\N	WSRTMKWTSM	TS	MNhXVMN	K	OXUWSRTMKWTSM	TS	_MS̀VLN	KLLMNOONO	KRL	OSWVKQ	ONWXMVT[	RX\UNMO	TS	TPN	_MV\N	WSRTMKWTSM	aSM	VTO	SYR	MNWSMLOd	YVTPSXT	YNNZQ[	OXU\VOOVSR	TS	TPN	O_SROSMVRb	bS̀NMR\NRT	KbNRW[	cSM	TPN	K__QVWKRTd	O_SROSMd	SM	SYRNMf]cvf wKWP	_K[MSQQ	OXU\VTTNL	OPKQQ	UN	KWWS\_KRVNL	U[	K	xyTKTN\NRT	Sa	tS\_QVKRWNdx	OVbRNL	U[	TPN	WSRTMKWTSM	SM	OXUWSRTMKWTSM	SM	PVO	SM	PNM	KbNRT	YPS	_K[O	SM	OX_NM̀VONO	TPN	_K[\NRT	Sa	TPN	_NMOSRO	N\_QS[NL	XRLNM	TPN	WSRTMKWT	KRL	OPKQQ	WNMTVa[	TPN	aSQQSYVRbrczf gPKT	TPN	_K[MSQQ	aSM	TPN	_K[MSQQ	_NMVSL	WSRTKVRO	TPN	VRaSM\KTVSR	MNhXVMNL	TS	UN	_MS̀VLNL	XRLNM	{|]|	cKfcnfcVVf	Sa	}NbXQKTVSROd	~�	tj}	_KMT	|d	TPN	K__MS_MVKTN	VRaSM\KTVSR	VO	UNVRb	\KVRTKVRNL	XRLNM	{|]|	cKfcnfcVf	Sa	}NbXQKTVSROd	~�	tj}	_KMT	|d	KRL	TPKT	OXWP	VRaSM\KTVSR	VO	WSMMNWT	KRL	WS\_QNTN�c~f gPKT	NKWP	QKUSMNM	SM	\NWPKRVW	cVRWQXLVRb	NKWP	PNQ_NMd	K__MNRTVWNd	KRL	TMKVRNNf	N\_QS[NL	SR	TPN	WSRTMKWT	LXMVRb	TPN	_K[MSQQ	_NMVSL	PKO	UNNR	_KVL	TPN	aXQQ	YNNZQ[	YKbNO	NKMRNLd	YVTPSXT	MNUKTNd	NVTPNM	LVMNWTQ[	SM	VRLVMNWTQ[d	KRL	TPKT	RS	LNLXWTVSRO	PK̀N	UNNR	\KLN	NVTPNM	LVMNWTQ[	SM	VRLVMNWTQ[	aMS\	TPN	aXQQ	YKbNO	NKMRNLd	STPNM	TPKR	_NM\VOOVUQN	LNLXWTVSRO	KO	ONT	aSMTP	VR	}NbXQKTVSROd	~�	tj}	_KMT	n�cnf gPKT	NKWP	QKUSMNM	SM	\NWPKRVW	PKO	UNNR	_KVL	RST	QNOO	TPKR	TPN	K__QVWKUQN	YKbN	MKTNO	KRL	aMVRbN	UNRNaVTO	SM	WKOP	NhXV̀KQNRTO	aSM	TPN	WQKOOVaVWKTVSR	Sa	YSMZ	_NMaSM\NLd	KO	O_NWVaVNL	VR	TPN	K__QVWKUQN	YKbN	LNTNM\VRKTVSR	VRWSM_SMKTNL	VRTS	TPN	WSRTMKWT]ctf gPN	YNNZQ[	OXU\VOOVSR	Sa	K	_MS_NMQ[	N�NWXTNL	WNMTVaVWKTVSR	ONT	aSMTP	SR	TPN	MǸNMON	OVLN	Sa	i_TVSRKQ	jSM\	klmnop	OPKQQ	OKTVOa[	TPN	MNhXVMN\NRT	aSM	OXU\VOOVSR	Sa	TPN	xyTKTN\NRT	Sa	tS\_QVKRWNx	MNhXVMNL	U[	_KMKbMK_P	cKfcnfcVVfcvf	Sa	TPVO	ONWTVSR]cqf gPN	aKQOVaVWKTVSR	Sa	KR[	Sa	TPN	KUS̀N	WNMTVaVWKTVSRO	\K[	OXU�NWT	TPN	WSRTMKWTSM	SM	OXUWSRTMKWTSM	TS	WV̀VQ	SM	WMV\VRKQ	_MSONWXTVSR	XRLNM	ONWTVSR	z��z	Sa	TVTQN	z�	KRL	ONWTVSR	~nz	Sa	TVTQN	nz	Sa	TPN	�RVTNL	yTKTNO	tSLN]cVVVf gPN	WSRTMKWTSM	SM	OXUWSRTMKWTSM	OPKQQ	\KZN	TPN	MNWSMLO	MNhXVMNL	XRLNM	_KMKbMK_P	cKfcnfcVf	Sa	TPVO	ONWTVSR	K̀KVQKUQN	aSM	VRO_NWTVSRd	WS_[VRbd	SM	TMKROWMV_TVSR	U[	KXTPSMV�NL	MN_MNONRTKTV̀NO	Sa	TPN	cYMVTN	TPN	RK\N	Sa	TPN	KbNRW[f	SM	TPN	qN_KMT\NRT	Sa	uKUSMd	KRL	OPKQQ	_NM\VT	OXWP	MN_MNONRTKTV̀NO	TS	VRTNM̀VNY	N\_QS[NNO	LXMVRb	YSMZVRb	PSXMO	SR	TPN	�SU]	̂a	TPN	WSRTMKWTSM	SM	OXUWSRTMKWTSM	aKVQO	TS	OXU\VT	TPN	MNhXVMNL	MNWSMLO	SM	TS	\KZN	TPN\	K̀KVQKUQNd	TPN	jNLNMKQ	KbNRW[	\K[d	KaTNM	YMVTTNR	RSTVWN	TS	TPN	WSRTMKWTSMd	O_SROSMd	K__QVWKRTd	SM	SYRNMd	TKZN	OXWP	KWTVSR	KO	\K[	UN	RNWNOOKM[	TS	WKXON	TPN	OXO_NROVSR	Sa	KR[	aXMTPNM	_K[\NRTd	KL̀KRWNd	SM	bXKMKRTNN	Sa	aXRLO]	jXMTPNM\SMNd	aKVQXMN	TS	OXU\VT	TPN	MNhXVMNL	MNWSMLO	X_SR	MNhXNOT	SM	TS	\KZN	OXWP	MNWSMLO	K̀KVQKUQN	\K[	UN	bMSXRLO	aSM	LNUKM\NRT	KWTVSR	_XMOXKRT	TS	~�	tj}	|]z~]cof �__MNRTVWNO	KRL	TMKVRNNO�cVf	�__MNRTVWNO]	�__MNRTVWNO	YVQQ	UN	_NM\VTTNL	TS	YSMZ	KT	QNOO	TPKR	TPN	_MNLNTNM\VRNL	MKTN	aSM	TPN	YSMZ	TPN[	_NMaSM\NL	YPNR	TPN[	KMN	N\_QS[NL	_XMOXKRT	TS	KRL	VRLV̀VLXKQQ[	MNbVOTNMNL	VR	K	USRK	aVLN	K__MNRTVWNOPV_	_MSbMK\	MNbVOTNMNL	YVTP	TPN	�]y]	qN_KMT\NRT	Sa	uKUSMd	w\_QS[\NRT	KRL	gMKVRVRb	�L\VRVOTMKTVSRd	iaaVWN	Sa	�__MNRTVWNOPV_	gMKVRVRbd	w\_QS[NM	KRL	uKUSM	yNM̀VWNOd	SM	YVTP	K	yTKTN	�__MNRTVWNOPV_	�bNRW[	MNWSbRV�NL	U[	TPN	iaaVWNd	SM	Va	K	_NMOSR	VO	N\_QS[NL	VR	PVO	SM	PNM	aVMOT	��	LK[O	Sa	_MSUKTVSRKM[	N\_QS[\NRT	KO	KR	K__MNRTVWN	VR	OXWP	KR	K__MNRTVWNOPV_	_MSbMK\d	YPS	VO	RST	VRLV̀VLXKQQ[	MNbVOTNMNL	VR	TPN	_MSbMK\d	UXT	YPS	PKO	UNNR	WNMTVaVNL	U[	TPN	iaaVWN	Sa	�__MNRTVWNOPV_	gMKVRVRbd	w\_QS[NM	KRL	uKUSM	yNM̀VWNO	SM	K	yTKTN	�__MNRTVWNOPV_	�bNRW[	cYPNMN	K__MS_MVKTNf	TS	UN	NQVbVUQN	aSM	_MSUKTVSRKM[	N\_QS[\NRT	KO	KR	K__MNRTVWN]	gPN	KQQSYKUQN	MKTVS	Sa	K__MNRTVWNO	TS	�SXMRN[\NR	SR	TPN	�SU	OVTN	VR	KR[	WMKaT	WQKOOVaVWKTVSR	OPKQQ	RST	UN	bMNKTNM	TPKR	TPN	MKTVS	_NM\VTTNL	TS	TPN	WSRTMKWTSM	KO	TS	TPN	NRTVMN	YSMZ	aSMWN	XRLNM	TPN	MNbVOTNMNL	_MSbMK\]	�R[	YSMZNM	QVOTNL	SR	K	_K[MSQQ	KT	KR	K__MNRTVWN	YKbN	MKTNd	YPS	VO	
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KLM	NOPQRMONOS	LN	LMTONUQRO	OVWXLYOS	ZR	RMZMOS	Z[L\O]	RTZXX	[O	WZQS	KLM	XORR	MTZK	MTO	ZWWXQ̂Z[XO	UZPO	NZMO	LK	MTO	UZPO	SOMONVQKZMQLK	_LN	MTO	̂XZRRQ_Q̂ZMQLK	L_	ULǸ	ẐMaZXXY	WON_LNVOSb	cK	ZSSQMQLK]	ZKY	ZWWNOKMQ̂O	WON_LNVQKP	ULǸ	LK	MTO	dL[	RQMO	QK	OêORR	L_	MTO	NZMQL	WONVQMMOS	aKSON	MTO	NOPQRMONOS	WNLPNZV	RTZXX	[O	WZQS	KLM	XORR	MTZK	MTO	ZWWXQ̂Z[XO	UZPO	NZMO	LK	MTO	UZPO	SOMONVQKZMQLK	_LN	MTO	ULǸ	ẐMaZXXY	WON_LNVOSb	fTONO	Z	̂LKMNẐMLN	QR	WON_LNVQKP	̂LKRMNâMQLK	LK	Z	WNLdÔM	QK	Z	XL̂ZXQMY	LMTON	MTZK	MTZM	QK	UTQ̂T	QMR	WNLPNZV	QR	NOPQRMONOS]	MTO	NZMQLR	ZKS	UZPO	NZMOR	gOeWNORROS	QK	WON̂OKMZPOR	L_	MTO	dLaNKOYVZKhR	TLaNXY	NZMOi	RWÔQ_QOS	QK	MTO	̂LKMNẐMLNhR	LN	Ra[̂LKMNẐMLNhR	NOPQRMONOS	WNLPNZV	RTZXX	[O	L[RON\OSb	j\ONY	ZWWNOKMQ̂O	VaRM	[O	WZQS	ZM	KLM	XORR	MTZK	MTO	NZMO	RWÔQ_QOS	QK	MTO	NOPQRMONOS	WNLPNZV	_LN	MTO	ZWWNOKMQ̂OhR	XO\OX	L_	WNLPNORR]	OeWNORROS	ZR	Z	WON̂OKMZPO	L_	MTO	dLaNKOYVOK	TLaNXY	NZMO	RWÔQ_QOS	QK	MTO	ZWWXQ̂Z[XO	UZPO	SOMONVQKZMQLKb	kWWNOKMQ̂OR	RTZXX	[O	WZQS	_NQKPO	[OKO_QMR	QK	Ẑ L̂NSZK̂O	UQMT	MTO	WNL\QRQLKR	L_	MTO	ZWWNOKMQ̂ORTQW	WNLPNZVb	c_	MTO	ZWWNOKMQ̂ORTQW	WNLPNZV	SLOR	KLM	RWÔQ_Y	_NQKPO	[OKO_QMR]	ZWWNOKMQ̂OR	VaRM	[O	WZQS	MTO	_aXX	ZVLaKM	L_	_NQKPO	[OKO_QMR	XQRMOS	LK	MTO	UZPO	SOMONVQKZMQLK	_LN	MTO	ZWWXQ̂Z[XO	̂XZRRQ_Q̂ZMQLKb	c_	MTO	kSVQKQRMNZMLN	SOMONVQKOR	MTZM	Z	SQ__ONOKM	WNẐMQ̂O	WNO\ZQXR	_LN	MTO	ZWWXQ̂Z[XO	ZWWNOKMQ̂O	̂XZRRQ_Q̂ZMQLK]	_NQKPOR	RTZXX	[O	WZQS	QK	Ẑ L̂NSZK̂O	UQMT	MTZM	SOMONVQKZMQLKb	cK	MTO	O\OKM	MTO	l__Q̂O	L_	kWWNOKMQ̂ORTQW	mNZQKQKP]	jVWXLYON	ZKS	nZ[LN	oON\Q̂OR]	LN	Z	oMZMO	kWWNOKMQ̂ORTQW	kPOK̂Y	NÔLPKQpOS	[Y	MTO	l__Q̂O]	UQMTSNZUR	ZWWNL\ZX	L_	ZK	ZWWNOKMQ̂ORTQW	WNLPNZV]	MTO	̂LKMNẐMLN	UQXX	KL	XLKPON	[O	WONVQMMOS	ML	aMQXQpO	ZWWNOKMQ̂OR	ZM	XORR	MTZK	MTO	ZWWXQ̂Z[XO	WNOSOMONVQKOS	NZMO	_LN	MTO	ULǸ	WON_LNVOS	aKMQX	ZK	Ẑ ÔWMZ[XO	WNLPNZV	QR	ZWWNL\OSbgQQi mNZQKOORb	jêOWM	ZR	WNL\QSOS	QK	qr	stu	vbwx]	MNZQKOOR	UQXX	KLM	[O	WONVQMMOS	ML	ULǸ	ZM	XORR	MTZK	MTO	WNOSOMONVQKOS	NZMO	_LN	MTO	ULǸ	WON_LNVOS	aKXORR	MTOY	ZNO	OVWXLYOS	WaNRaZKM	ML	ZKS	QKSQ\QSaZXXY	NOPQRMONOS	QK	Z	WNLPNZV	UTQ̂T	TZR	NÔOQ\OS	WNQLN	ZWWNL\ZX]	O\QSOK̂OS	[Y	_LNVZX	̂ONMQ_Q̂ZMQLK	[Y	MTO	ybob	zOWZNMVOKM	L_	nZ[LN]	jVWXLYVOKM	ZKS	mNZQKQKP	kSVQKQRMNZMQLKb	mTO	NZMQL	L_	MNZQKOOR	ML	dLaNKOYVOK	LK	MTO	dL[	RQMO	RTZXX	KLM	[O	PNOZMON	MTZK	WONVQMMOS	aKSON	MTO	WXZK	ZWWNL\OS	[Y	MTO	jVWXLYVOKM	ZKS	mNZQKQKP	kSVQKQRMNZMQLKb	j\ONY	MNZQKOO	VaRM	[O	WZQS	ZM	KLM	XORR	MTZK	MTO	NZMO	RWÔQ_QOS	QK	MTO	ZWWNL\OS	WNLPNZV	_LN	MTO	MNZQKOOhR	XO\OX	L_	WNLPNORR]	OeWNORROS	ZR	Z	WON̂OKMZPO	L_	MTO	dLaNKOYVZK	TLaNXY	NZMO	RWÔQ_QOS	QK	MTO	ZWWXQ̂Z[XO	UZPO	SOMONVQKZMQLKb	mNZQKOOR	RTZXX	[O	WZQS	_NQKPO	[OKO_QMR	QK	Ẑ L̂NSZK̂O	UQMT	MTO	WNL\QRQLKR	L_	MTO	MNZQKOO	WNLPNZVb	c_	MTO	MNZQKOO	WNLPNZV	SLOR	KLM	VOKMQLK	_NQKPO	[OKO_QMR]	MNZQKOOR	RTZXX	[O	WZQS	MTO	_aXX	ZVLaKM	L_	_NQKPO	[OKO_QMR	XQRMOS	LK	MTO	UZPO	SOMONVQKZMQLK	aKXORR	MTO	kSVQKQRMNZMLN	L_	MTO	fZPO	ZKS	{LaN	zQ\QRQLK	SOMONVQKOR	MTZM	MTONO	QR	ZK	ZWWNOKMQ̂ORTQW	WNLPNZV	ZRRL̂QZMOS	UQMT	MTO	̂LNNORWLKSQKP	dLaNKOYVZK	UZPO	NZMO	LK	MTO	UZPO	SOMONVQKZMQLK	UTQ̂T	WNL\QSOR	_LN	XORR	MTZK	_aXX	_NQKPO	[OKO_QMR	_LN	ZWWNOKMQ̂ORb	kKY	OVWXLYOO	XQRMOS	LK	MTO	WZYNLXX	ZM	Z	MNZQKOO	NZMO	UTL	QR	KLM	NOPQRMONOS	ZKS	WZNMQ̂QWZMQKP	QK	Z	MNZQKQKP	WXZK	ZWWNL\OS	[Y	MTO	jVWXLYVOKM	ZKS	mNZQKQKP	kSVQKQRMNZMQLK	RTZXX	[O	WZQS	KLM	XORR	MTZK	MTO	ZWWXQ̂Z[XO	UZPO	NZMO	LK	MTO	UZPO	SOMONVQKZMQLK	_LN	MTO	̂XZRRQ_Q̂ZMQLK	L_	ULǸ	ẐMaZXXY	WON_LNVOSb	cK	ZSSQMQLK]	ZKY	MNZQKOO	WON_LNVQKP	ULǸ	LK	MTO	dL[	RQMO	QK	OêORR	L_	MTO	NZMQL	WONVQMMOS	aKSON	MTO	NOPQRMONOS	WNLPNZV	RTZXX	[O	WZQS	KLM	XORR	MTZK	MTO	ZWWXQ̂Z[XO	UZPO	NZMO	LK	MTO	UZPO	SOMONVQKZMQLK	_LN	MTO	ULǸ	ẐMaZXXY	WON_LNVOSb	cK	MTO	O\OKM	MTO	jVWXLYVOKM	ZKS	mNZQKQKP	kSVQKQRMNZMQLK	UQMTSNZUR	ZWWNL\ZX	L_	Z	MNZQKQKP	WNLPNZV]	MTO	̂LKMNẐMLN	UQXX	KL	XLKPON	[O	WONVQMMOS	ML	aMQXQpO	MNZQKOOR	ZM	XORR	MTZK	MTO	ZWWXQ̂Z[XO	WNOSOMONVQKOS	NZMO	_LN	MTO	ULǸ	WON_LNVOS	aKMQX	ZK	Ẑ ÔWMZ[XO	WNLPNZV	QR	ZWWNL\OSbgQQQi j|aZX	OVWXLYVOKM	LWWLNMaKQMYb	mTO	aMQXQpZMQLK	L_	ZWWNOKMQ̂OR]	MNZQKOOR	ZKS	dLaNKOYVOK	aKSON	MTQR	WZNM	RTZXX	[O	QK	̂LK_LNVQMY	UQMT	MTO	O|aZX	OVWXLYVOKM	LWWLNMaKQMY	NO|aQNOVOKMR	L_	jeÔaMQ\O	lNSON	wwq}x]	ZR	ZVOKSOS]	ZKS	qr	stu	WZNM	~�bgvi sLVWXQZK̂O	UQMT	sLWOXZKS	k̂M	NO|aQNOVOKMRb	mTO	̂LKMNẐMLN	RTZXX	̂LVWXY	UQMT	MTO	NO|aQNOVOKMR	L_	qr	stu	WZNM	~]	UTQ̂T	ZNO	QK̂LNWLNZMOS	[Y	NO_ONOK̂O	QK	MTQR	̂LKMNẐMbgxi oa[̂LKMNẐMRb	mTO	̂LKMNẐMLN	LN	Ra[̂LKMNẐMLN	RTZXX	QKRONM	QK	ZKY	Ra[̂LKMNẐMR	MTO	̂XZaROR	̂LKMZQKOS	QK	qr	stu	vbvgZigwi	MTNLaPT	gw�i	ZKS	RâT	LMTON	̂XZaROR	ZR	MTO	gUNQMO	QK	MTO	KZVO	L_	MTO	tOSONZX	ZPOK̂Yi	VZY	[Y	ZWWNLWNQZMO	QKRMNâMQLKR	NO|aQNO]	ZKS	ZXRL	Z	̂XZaRO	NO|aQNQKP	MTO	Ra[̂LKMNẐMLNR	ML	QK̂XaSO	MTORO	̂XZaROR	QK	ZKY	XLUON	MQON	Ra[̂LKMNẐMRb	mTO	WNQVO	̂LKMNẐMLN	RTZXX	[O	NORWLKRQ[XO	_LN	MTO	̂LVWXQZK̂O	[Y	ZKY	Ra[̂LKMNẐMLN	LN	XLUON	MQON	Ra[̂LKMNẐMLN	UQMT	ZXX	MTO	̂LKMNẐM	̂XZaROR	QK	qr	stu	vbvbg�i sLKMNẐM	MONVQKZMQLK�	SO[ZNVOKMb	k	[NOẐT	L_	MTO	̂LKMNẐM	̂XZaROR	QK	qr	stu	vbv	VZY	[O	PNLaKSR	_LN	MONVQKZMQLK	L_	MTO	̂LKMNẐM]	ZKS	_LN	SO[ZNVOKM	ZR	Z	̂LKMNẐMLN	ZKS	Z	Ra[̂LKMNẐMLN	ZR	WNL\QSOS	QK	qr	stu	vbwqbg�i sLVWXQZK̂O	UQMT	zZ\QR��ẐLK	ZKS	uOXZMOS	k̂M	NO|aQNOVOKMRb	kXX	NaXQKPR	ZKS	QKMONWNOMZMQLKR	L_	MTO	zZ\QR��ẐLK	ZKS	uOXZMOS	k̂MR	̂LKMZQKOS	QK	qr	stu	WZNMR	w]	~]	ZKS	v	ZNO	TONOQK	QK̂LNWLNZMOS	[Y	NO_ONOK̂O	QK	MTQR	L̂KMNẐMb
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KLM NOPQRSTP	UVWUTXWOWY	Z[\VX	PS[W][X]P̂	NOPQRSTP	[XOPOWY	VRS	V_	S̀T	Z[\VX	PS[W][X]P	QXVaOPOVWP	V_	S̀OP	UVWSX[US	P̀[ZZ	WVS	\T	PR\bTUS	SV	S̀T	YTWTX[Z	]OPQRSTP	UZ[RPT	V_	S̀OP	UVWSX[UŜ	cRÙ	]OPQRSTP	P̀[ZZ	\T	XTPVZaT]	OW	[UUVX][WUT	dOS̀	S̀T	QXVUT]RXTP	V_	S̀T	NTQ[XSeTWS	V_	f[\VX	PTS	_VXS̀	OW	gL	hij	Q[XSP	kl	ml	[W]	n̂	NOPQRSTP	dOS̀OW	S̀T	eT[WOWY	V_	S̀OP	UZ[RPT	OWUZR]T	]OPQRSTP	\TSdTTW	S̀T	UVWSX[USVX	KVX	[Wo	V_	OSP	PR\UVWSX[USVXPM	[W]	S̀T	UVWSX[USOWY	[YTWUol	S̀T	p̂ĉ	NTQ[XSeTWS	V_	f[\VXl	VX	S̀T	TeQZVoTTP	VX	S̀TOX	XTQXTPTWS[SOaTP̂KqrM hTXSO_OU[SOVW	V_	TZOYO\OZOSô	KOM	so	TWSTXOWY	OWSV	S̀OP	UVWSX[USl	S̀T	UVWSX[USVX	UTXSO_OTP	S̀[S	WTOS̀TX	OS	KWVX	̀T	VX	P̀TM	WVX	[Wo	QTXPVW	VX	_OXe	d̀V	̀[P	[W	OWSTXTPS	OW	S̀T	UVWSX[USVXtP	_OXe	OP	[	QTXPVW	VX	_OXe	OWTZOYO\ZT	SV	\T	[d[X]T]	uVaTXWeTWS	UVWSX[USP	\o	aOXSRT	V_	PTUSOVW	vK[M	V_	S̀T	N[aOPws[UVW	xUS	VX	gL	hij	k̂qgK[MKqM̂KOOM yV	Q[XS	V_	S̀OP	UVWSX[US	P̀[ZZ	\T	PR\UVWSX[UST]	SV	[Wo	QTXPVW	VX	_OXe	OWTZOYO\ZT	_VX	[d[X]	V_	[	uVaTXWeTWS	UVWSX[US	\o	aOXSRT	V_	PTUSOVW	vK[M	V_	S̀T	N[aOPws[UVW	xUS	VX	gL	hij	k̂qgK[MKqM̂KOOOM z̀T	QTW[ZSo	_VX	e[{OWY	_[ZPT	PS[STeTWSP	OP	QXTPUXO\T]	OW	S̀T	p̂ĉ	hXOeOW[Z	hV]Tl	q|	p̂ĉĥ	qrrq̂K\M hVWSX[US	}VX{	~VRXP	[W]	c[_TSo	cS[W][X]P	xUŜ	z̀T	xYTWUo	~T[]	P̀[ZZ	U[RPT	VX	XT�ROXT	S̀T	UVWSX[USOWY	V__OUTX	SV	OWPTXS	S̀T	_VZZVdOWY	UZ[RPTP	PTS	_VXS̀	OW	Q[X[YX[Q̀P	K\MKqMl	KgMl	KvMl	[W]	K�M	V_	S̀OP	PTUSOVW	OW	_RZZ	OW	[Wo	UVWSX[US	OW	[W	[eVRWS	OW	T�UTPP	V_	�qrrlrrr	[W]	PR\bTUS	SV	S̀T	VaTXSOeT	QXVaOPOVWP	V_	S̀T	hVWSX[US	}VX{	~VRXP	[W]	c[_TSo	cS[W][X]P	xUŜ	z̀TPT	UZ[RPTP	P̀[ZZ	\T	OWPTXST]	OW	[]]OSOVW	SV	S̀T	UZ[RPTP	XT�ROXT]	\o	�k̂kK[M	VX	��̂m	V_	Q[XS	�	V_	S̀OP	SOSZT̂	xP	RPT]	OW	S̀OP	Q[X[YX[Q̀l	S̀T	STXeP	Z[\VXTXP	[W]	eTÙ[WOUP	OWUZR]T	d[SÙeTW	[W]	YR[X]P̂KqM 	�aTXSOeT	XT�ROXTeTWSP̂	yV	UVWSX[USVX	VX	PR\UVWSX[USVX	UVWSX[USOWY	_VX	[Wo	Q[XS	V_	S̀T	UVWSX[US	dVX{	d̀OÙ	e[o	XT�ROXT	VX	OWaVZaT	S̀T	TeQZVoeTWS	V_	Z[\VXTXP	VX	eTÙ[WOUP	P̀[ZZ	XT�ROXT	VX	QTXeOS	[Wo	PRÙ	Z[\VXTX	VX	eTÙ[WOU	OW	[Wo	dVX{dTT{	OW	d̀OÙ	̀T	VX	P̀T	OP	TeQZVoT]	VW	PRÙ	dVX{	SV	dVX{	OW	T�UTPP	V_	_VXSo	̀VRXP	OW	PRÙ	dVX{dTT{	RWZTPP	PRÙ	Z[\VXTX	VX	eTÙ[WOU	XTUTOaTP	UVeQTWP[SOVW	[S	[	X[ST	WVS	ZTPP	S̀[W	VWT	[W]	VWTẁ[Z_	SOeTP	S̀T	\[POU	X[ST	V_	Q[o	_VX	[ZZ	̀VRXP	dVX{T]	OW	T�UTPP	V_	_VXSo	̀VRXP	OW	PRÙ	dVX{dTT{̂KgM �OVZ[SOVW�	ZO[\OZOSo	_VX	RWQ[O]	d[YTP�	ZO�RO][ST]	][e[YTP̂	�W	S̀T	TaTWS	V_	[Wo	aOVZ[SOVW	V_	S̀T	UZ[RPT	PTS	_VXS̀	OW	Q[X[YX[Q̀	K\MKqM	V_	S̀OP	PTUSOVW	S̀T	UVWSX[USVX	[W]	[Wo	PR\UVWSX[USVX	XTPQVWPO\ZT	S̀TXT_VX	P̀[ZZ	\T	ZO[\ZT	_VX	S̀T	RWQ[O]	d[YTP̂	�W	[]]OSOVWl	PRÙ	UVWSX[USVX	[W]	PR\UVWSX[USVX	P̀[ZZ	\T	ZO[\ZT	SV	S̀T	pWOST]	cS[STP	KOW	S̀T	U[PT	V_	dVX{	]VWT	RW]TX	UVWSX[US	_VX	S̀T	NOPSXOUS	V_	hVZRe\O[	VX	[	STXXOSVXol	SV	PRÙ	NOPSXOUS	VX	SV	PRÙ	STXXOSVXoMl	_VX	ZO�RO][ST]	][e[YTP̂	cRÙ	ZO�RO][ST]	][e[YTP	P̀[ZZ	\T	UVeQRST]	dOS̀	XTPQTUS	SV	T[Ù	OW]OaO]R[Z	Z[\VXTX	VX	eTÙ[WOUl	OWUZR]OWY	d[SÙeTW	[W]	YR[X]Pl	TeQZVoT]	OW	aOVZ[SOVW	V_	S̀T	UZ[RPT	PTS	_VXS̀	OW	Q[X[YX[Q̀	K\MKqM	V_	S̀OP	PTUSOVWl	OW	S̀T	PRe	V_	�gk	_VX	T[Ù	U[ZTW][X	][o	VW	d̀OÙ	PRÙ	OW]OaO]R[Z	d[P	XT�ROXT]	VX	QTXeOSST]	SV	dVX{	OW	T�UTPP	V_	S̀T	PS[W][X]	dVX{dTT{	V_	_VXSo	̀VRXP	dOS̀VRS	Q[oeTWS	V_	S̀T	VaTXSOeT	d[YTP	XT�ROXT]	\o	S̀T	UZ[RPT	PTS	_VXS̀	OW	Q[X[YX[Q̀	K\MKqM	V_	S̀OP	PTUSOVŴKvM }OS̀̀ VZ]OWY	_VX	RWQ[O]	d[YTP	[W]	ZO�RO][ST]	][e[YTP̂	z̀T	KdXOST	OW	S̀T	W[eT	V_	S̀T	iT]TX[Z	[YTWUo	VX	S̀T	ZV[W	VX	YX[WS	XTUOQOTWSM	P̀[ZZ	RQVW	OSP	VdW	[USOVW	VX	RQVW	dXOSSTW	XT�RTPS	V_	[W	[RS̀VXO�T]	XTQXTPTWS[SOaT	V_	S̀T	NTQ[XSeTWS	V_	f[\VX	dOS̀̀ VZ]	VX	U[RPT	SV	\T	dOS̀̀ TZ]l	_XVe	[Wo	eVWToP	Q[o[\ZT	VW	[UUVRWS	V_	dVX{	QTX_VXeT]	\o	S̀T	UVWSX[USVX	VX	PR\UVWSX[USVX	RW]TX	[Wo	PRÙ	UVWSX[US	VX	[Wo	VS̀TX	iT]TX[Z	UVWSX[US	dOS̀	S̀T	P[eT	QXOeT	UVWSX[USVXl	VX	[Wo	VS̀TX	_T]TX[ZZow[PPOPST]	UVWSX[US	PR\bTUS	SV	S̀T	hVWSX[US	}VX{	~VRXP	[W]	c[_TSo	cS[W][X]P	xUSl	d̀OÙ	OP	̀TZ]	\o	S̀T	P[eT	QXOeT	UVWSX[USVXl	PRÙ	PReP	[P	e[o	\T	]TSTXeOWT]	SV	\T	WTUTPP[Xo	SV	P[SOP_o	[Wo	ZO[\OZOSOTP	V_	PRÙ	UVWSX[USVX	VX	PR\UVWSX[USVX	_VX	RWQ[O]	d[YTP	[W]	ZO�RO][ST]	][e[YTP	[P	QXVaO]T]	OW	S̀T	UZ[RPT	PTS	_VXS̀	OW	Q[X[YX[Q̀	K\MKgM	V_	S̀OP	PTUSOVŴK�M cR\UVWSX[USP̂	z̀T	UVWSX[USVX	VX	PR\UVWSX[USVX	P̀[ZZ	OWPTXS	OW	[Wo	PR\UVWSX[USP	S̀T	UZ[RPTP	PTS	_VXS̀	OW	Q[X[YX[Q̀	K\MKqM	S̀XVRỲ	K�M	V_	S̀OP	PTUSOVW	[W]	[ZPV	[	UZ[RPT	XT�ROXOWY	S̀T	PR\UVWSX[USVXP	SV	OWUZR]T	S̀TPT	UZ[RPTP	OW	[Wo	ZVdTX	SOTX	PR\UVWSX[USP̂	z̀T	QXOeT	UVWSX[USVX	P̀[ZZ	\T	XTPQVWPO\ZT	_VX	UVeQZO[WUT	\o	[Wo	PR\UVWSX[USVX	VX	ZVdTX	SOTX	PR\UVWSX[USVX	dOS̀	S̀T	UZ[RPTP	PTS	_VXS̀	OW	Q[X[YX[Q̀P	K\MKqM	S̀XVRỲ	K�M	V_	S̀OP	PTUSOVŴKUM �W	[]]OSOVW	SV	S̀T	UZ[RPTP	UVWS[OWT]	OW	Q[X[YX[Q̀	K\Ml	OW	[Wo	UVWSX[US	PR\bTUS	VWZo	SV	S̀T	hVWSX[US	}VX{	~VRXP	[W]	c[_TSo	cS[W][X]P	xUS	[W]	WVS	SV	[Wo	V_	S̀T	VS̀TX	PS[SRSTP	UOST]	OW	�k̂ql	S̀T	xYTWUo	~T[]	P̀[ZZ	U[RPT	VX	XT�ROXT	S̀T	UVWSX[USOWY	V__OUTX	SV	OWPTXS	[	UZ[RPT	XT�ROXOWY	S̀[S	S̀T	UVWSX[USVX	VX	PR\UVWSX[USVX	P̀[ZZ	e[OWS[OW	Q[oXVZZP	[W]	\[POU	Q[oXVZZ	XTUVX]P	]RXOWY	S̀T	UVRXPT	V_	S̀T	dVX{	[W]	P̀[ZZ	QXTPTXaT	S̀Te	_VX	[	QTXOV]	V_	S̀XTT	oT[XP	_XVe	S̀T	UVeQZTSOVW	V_	S̀T	UVWSX[US	_VX	[ZZ	Z[\VXTXP	[W]	eTÙ[WOUPl	OWUZR]OWY	YR[X]P	[W]	d[SÙeTWl	dVX{OWY	VW	S̀T	UVWSX[UŜ	cRÙ	XTUVX]P	P̀[ZZ	UVWS[OW	S̀T	W[eT	[W]	[]]XTPP	V_	T[Ù	PRÙ	TeQZVoTTl	PVUO[Z	PTURXOSo	WRe\TXl	UVXXTUS	UZ[PPO_OU[SOVWPl	̀VRXZo	X[STP	
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PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:

1. Description of the Work.

2. Contract description.

3. Project Contacts.

4. Work by Owner or other.

5. Contractor's use of site and premises.

6. Future work.

7. Work sequence.

8. Owner occupancy.

9. Permits.

10. Ecological Requirements.

11. Terms and Definitions.

12. Specification conventions.

1.2 DESCRIPTION OF THE WORK

A. Project locations:

1. R.A. Long Highl School: 2903 Nichols Blvd, Longview, WA 98632.

2. Discovery High School: 2150 Fircrest Dr SE, Port Orchard, WA 98366

B. HVAC and indoor air quality improvements and associated work at R.A. Long Highl School
and Discovery High School.

1.3 CONTRACT DESCRIPTION

A. Perform Work of ​​ Contract under ​separate ​ Contract with Owner according to Conditions of
Contract.

1.4 PROJECT CONTACTS

A. Owner: Longview Public School District, 2715 Lilac St. Longview, WA 98632.

B. Architect:  Integrus Architecture, 117 S Main Street, Seattle, WA 98104, 206.628.3137.
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C. Structural Engineer: Integrus Architecture, 117 S Main Street, Seattle, WA 98104,
206.628.3137.

D. Mechanical and Electrical Engineers: Hultz-BHU Engineers, 1111 Fawcett Ave, Tacoma,
WA 98402.

1.5 WORK BY OWNER OR OTHERS

A. If Owner-awarded contracts interfere with each other due to work being performed at the
same time or at the same Site, Owner will determine the sequence of work under all
contracts according to "Work Sequence" and "Contractor's Use of Site and Premises"
Articles in this Section.

B. Contractor is responsible for scheduling the work, storing such equipment if requested, and
coordinating related work in the Contract with installation of NIC and OFOI equipment.

C. Contractor shall provide all preparatory work necessary for proper installation including
blocking and backing, and finish work including caulking, grouting, furring, and painting
adjacent surfaces as required for NIC and OFOI equipment.  Confirm with Owner work to
be done.

D. Coordinate Work with utilities of Owner and public or private agencies.

E. Owner will employ a commissioning agent for this project.

F. The Owner will employ a special inspector to perform the special inspections required as
indicated on the drawings.

1.6 CONTRACTOR'S USE OF SITE AND PREMISES

A. Assume full responsibility for the protection and safekeeping of tools, equipment, materials,
and products under this Contract, stored on the site.

B. Assume full responsibility for site security and safety.

C. Limit use of Site to allow:

1. Owner occupancy.

D. Construction Operations: Limited to areas indicated on Drawings.

1. On-Site work hours: Work shall be only performed during hours allowed by the
locality.

2. Noisy and Disruptive Operations (such as Use of Jack Hammers and Other Noisy
Equipment): Not allowed in close proximity to existing building during regular hours
of operation. Coordinate and schedule such operations with Owner to minimize
disruptions.
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3. Provide positive means to prevent air-borne dust from dispersing into atmosphere and
surrounding environment.  Cover stockpiled material with tarps, wet down, and take
other measures appropriate to minimize raising dust from construction operations..

E. Time Restrictions for Performing Work: 7:00 AM - 5:00 PM.

F. Utility Outages and Shutdown:

1. Coordinate and schedule electrical and other utility outages with Owner.

2. Outages: Allowed only at previously agreed upon times.

G. Sound Level Restrictions:  Comply with all applicable state and local laws, ordinances, and
regulations relative to noise control.  Sound pressure level measured at boundary of Site
shall not exceed  60  dBA.

H. Construction Plan: Before start of construction, post electronic file to Project website of
construction plan regarding access to Work, use of Site, and utility outages for acceptance by
Owner. After acceptance of plan, construction operations shall comply with accepted plan
unless deviations are accepted by Owner in writing.

I. Keep work and storage areas in a neat, clean and orderly condition at all times.  Should it be
necessary at any time to move materials or sheds, Contractor shall move same at his
expense.

J. Contractor is responsible for damage to existing property adjacent to the project site and at
completion of all work, shall restore/return existing property to its original condition as it
was prior to start of project work.

K. Tobacco products are not permitted on grounds and construction site during the Work of this
Contract

1.7 WORK SEQUENCE

A. Construct Work in order to accommodate Owner's occupancy requirements during
construction period.  Coordinate construction schedule and operations with
Architect/Engineer and Owner.

1.8 OWNER OCCUPANCY

A. Owner will occupy Site during entire period of construction.

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

C. Schedule the Work to accommodate Owner occupancy.

1.9 ECOLOGICAL REQUIREMENTS
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A. Conform to Washington State Department of Ecology and with local codes and guidelines
regarding pollution control, waste reduction and recycling.

B. Contractor is responsible for securing applicable environmental control permits from all
authorities having jurisdiction over construction practices.

1.10 TERMS AND DEFINITIONS

A. The term ‘indicated’ is a cross reference to details, notes or schedules on the drawings, other
paragraphs or schedules in the Project Manual, and similar means of recording requirements
in the contract documents.

B. Where terms such as ‘shown,’ ‘noted,’ ‘scheduled’ and ‘specified’ are used in lieu of
‘indicated,’ it is for the purpose of helping the readers accomplish the cross reference and no
limitation of location is intended except as specifically noted.

C. Where not otherwise explained, terms such as ‘directed,’ ‘requested,’ ‘authorized,’
‘selected,’ ‘approved,’ ‘required,’ ‘accepted,’ and ‘permitted’ mean ‘directed by the
Architect,’ ‘requested by the Architect,’ etc.  However, no such implied meaning will be
interpreted to extend the Architect’s responsibility into the Contractor’s area of construction
supervision.

D. The meaning of the word ‘approve,’ where used in conjunction with Architect’s response to
submittals, requests, applications, inquiries, reports and claims by Contractor, will be held to
limitations of Architect’s responsibilities and duties as specified in the Conditions of the
Contract.  In no case will ‘approval’ by Architect be interpreted as a release of Contractor
from responsibilities to fulfill requirements of the Contract Documents.

E. The word ‘installer’ is a person or entity engaged by the Contractor or his subcontractor or
sub-subcontractor for the performance of a particular unit of work at the project site,
including installation, erection, application and similar required operations.  It is a general
requirement that Installers be recognized experts in the work they are engaged to perform.

F. The word ‘provide’ means to furnish and install.

1.11 SPECIFICATION CONVENTIONS

A. These Specifications are written in imperative mood and streamlined form. This imperative
language is directed to Contractor unless specifically noted otherwise. The words "shall be"
are included by inference where a colon (:) is used within sentences or phrases.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION - NOT USED

END OF SECTION  011000
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PART 1 GENERAL

1.1 SECTION INCLUDES

A. Schedule of Values.

B. Application for Payment.

C. Defect assessment.

1.2 SCHEDULE OF VALUES

A. Submit electronic file of schedule on AIA G703 - Continuation Sheet for G702 or other
Owner approved form.

B. Submit Schedule of Values as electronic file within 15 calendar days after date established in
Notice to Proceed and no less than 30 days prior to submittal of first Application of
Payment.

C. Format: Use Table of Contents of this Project Manual. Identify each line item with number
and title of major Specification Section. Also identify, Site mobilization, bonds and
insurance.

D. Provide at least one line item for each listed specification section beginning with Division 2.
 Coordinate applicable activities with Section 013216 - Construction Progress Schedule.

E. Round-off line item amounts to nearest whole dollar.

F. Include within each line item, direct proportional amount of retainage and Contractor's
overhead and profit.

G. Revise schedule to list approved Change Orders with each Application for Payment.

H. List separate line items for General, Mechanical, Electrical closeout (which includes
Operation and Maintenance manuals) and include the dollar amount equal to 2% of each
portion of the contract.

I. The schedule of values shall allocate at least 1% of the original Contract Sum to
Commissioning of Operational Systems.

J. For each unit of work where payment requests will be made on account of materials or
equipment purchased/fabricated/delivered but not yet installed, show "separate line items"
for "order and receive" and "installation" of that unit of work.

K. List separate line items in schedule for each Allowance amount.

L. List separate line items for material and labor for each specification section.
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M. Except as otherwise required, major cost items, which are not directly cost of actual work-in-
place, such as distinct temporary facilities, may be either shown as line items in schedule of
values or distributed as general overhead expense, at Contractor's option.

1.3 APPLICATION FOR PAYMENT

A. Submit electronic file to Architect of each Application for Payment on AIA G702 -
Application and Certificate for Payment and AIA G703 - Continuation Sheet for G702.

B. Application for Initial Payment:  Administrative actions and submittals that must precede or
coincide with submittal of first Application for Payment include the following:

1. Statement of Intent to Pay Prevailing Wages on Public Works Contract on form issued
by the State of Washington, Department of Labor and Industries.

2. List of subcontractors including phone numbers, business address, and contact person.

3. Schedule of Values.

4. Contractor’s Construction Schedule (preliminary if not final).

5. Products list.

6. Schedule of Unit Prices, as applicable.

7. Submittals Schedule (preliminary if not final).

8. Initial progress report.

9. Certificates of insurance and insurance policies.

10. Performance and payment bonds.

11. List of emergency contact information.

12. Other documents as may be required in the Contract Documents.

C. Draft Payment Application:

1. Submit prior to each application of payment.

2. Prepare the actual payment request after the draft amounts are reviewed and agreed to
by the Architect and Owner.

D. Application for Monthly Payment:  Submit on date each month as agreed between Owner
and Contractor.

1. Content and Format: Use Schedule of Values for listing items in Application for
Payment.

2. Submit updated construction schedule with each Application for Payment.
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3. Payment Period: Submit at intervals stipulated in the Agreement.

4. Submit submittals with transmittal letter as specified in Section 013300 - Submittal
Procedures.

E. Substantiating Data: When Architect/Engineer requires substantiating information, submit
data justifying dollar amounts in question. Include the following with Application for
Payment:

1. Current construction photographs specified in Section 013300 - Submittal Procedures.

2. Partial release of liens from major Subcontractors and vendors.

3. Record Documents as specified in Section 017000 - Execution and Closeout
Requirements, for review by Owner, which will be returned to Contractor.

4. Affidavits attesting to off-Site stored products.

5. Construction Progress Schedule, revised and current as specified in Section 013300 -
Submittal Procedures.

F. Contract Retainage Value:  The Owner shall pay 95% of the amount due the Contractor on
account of progress payments.  The remaining 5% of each payment amount shall be held as
retainage until Substantial Completion at which time the retained funds will be paid to the
Contractor as referenced in General Conditions Article 9 Payments and Completion for
additional information. Any remaining funds will be held until final completion and will be
paid to the Contractor with the Final Payment.

G. Application at time of Substantial Completion:  Show one hundred percent (100%)
completion for portion of the Work claimed as substantially complete.

1. Include documentation supporting claim that the Work is substantially complete and a
statement showing an accounting of changes to the Contract Sum.

2. Submit documentation that Waste Management goals (017419) have been met.

H. Application for Final Payment:

1. Complete and submit accepted documents as required by the General Conditions of
the Contract for Construction.

1.4 DEFECT ASSESSMENT

A. Replace the Work, or portions of the Work, not conforming to specified requirements.

B. If, in the opinion of Architect/Engineer, it is not practical to remove and replace the Work,
Architect/Engineer will direct appropriate remedy or adjust payment.
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C. The defective Work may remain, but unit sum/price will be adjusted to new sum/price at
discretion of Architect/ Engineer.

D. Defective Work will be partially repaired according to instructions of Architect/Engineer and
unit sum/price will be adjusted to new sum/price at discretion of Architect/ Engineer.

E. Individual Specification Sections may modify these options or may identify specific formula
or percentage sum/price reduction.

F. Authority of Architect/Engineer to assess  defects.

G. Nonpayment for Rejected Products: Payment will not be made for rejected products for any
of the following reasons:

1. Products wasted or disposed of in a manner that is not acceptable.

2. Products determined as unacceptable before or after placement.

3. Products not completely unloaded from transporting vehicle.

4. Products placed beyond lines and levels of the required Work.

5. Products remaining on hand after completion of the Work.

6. Loading, hauling and disposing of rejected products.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION - NOT USED

END OF SECTION  012000
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PART 1 GENERAL

1.1 SUMMARY

A. Section includes:  Cash allowances.

1.2 CASH ALLOWANCES

A. Costs Included in Cash Allowances: Cost of product to Contractor or Subcontractor, less
applicable trade discounts; delivery to Site and applicable taxes unless stated otherwise in
Allowance Schedule.

B. Costs Not Included in Cash Allowances but Included in Contract Sum/Price: Product
handling at Site including unloading, uncrating, and storage; protection of products from
elements and from damage; and labor for installation and finishing unless stated otherwise in
Allowance Schedule.

C. Architect Responsibilities:

1. Consult with Contractor for consideration and selection of products and installers.

2. Select products in consultation with Owner and transmit decision to Contractor.

3. Prepare Change Order.

D. Contractor Responsibilities:

1. Assist Architect/Engineer in selection of products and installers.

2. Obtain proposals from suppliers and installers and offer recommendations.

3. Upon notification of selection by Architect, execute purchase agreement with
designated supplier.

4. Arrange for and process Shop Drawings, Product Data, and Samples. Arrange for
delivery.

5. Promptly inspect products upon delivery for completeness, damage, and defects.
Submit claims for transportation damage.

E. Differences in costs will be adjusted by Change Order.

F. Allowance Schedule:

1. Allowance 1: Replace existing damaged ACT-1 tile with new.

a. Contractor shall include in the Base Bid amount an allowance for replacing
existing damaged ceiling tile with new acoustical ceiling tile. The new ACT-1
tile should account for cut-in devices and/or single sided or double sided cuts of
the tile for fifty percent (50%) of the replacement tile.
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1) The value of Allowance 1 shall be $10,000.00 as listed on the Bid Form.



Longview School District HVAC and Indoor Air Quality
Improvements

SUBSTITUTION PROCEDURES

Integrus Project No. 22220.00  SECTION 012500 

 BID SET –  04/26/2023
Page 1 of 6

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Quality assurance.

B. Product options.

C. Product substitution procedures.

D. Substitution Request Form.

1.2 QUALITY ASSURANCE

A. Contract is based on products and standards established in Contract Documents without
consideration of proposed substitutions.

B. Products specified define standard of quality, type, function, dimension, appearance, and
performance required.

C. Substitution Proposals: Permitted for specified products except where specified otherwise.
Do not substitute products unless substitution has been accepted and approved in writing by
Owner.

1.3 DEFINITIONS AND OPTIONS

A. Performance, Reference Standard, and Descriptive Specifications:

1. Manufacturer is not specified and requirements are specified purely by descriptive
requirements, design requirements, performance requirements, reference standards, or
codes.

2. Products and options meeting or exceeding specified provisions are accepted.

B. Open Proprietary Specifications:

1. Products by one or more manufacturers are specified and specification makes
provision for substitution requests.

2. Conform to provisions for making substitution request as specified by this Section.

C. Closed Proprietary Specifications:

1. Products by one or more manufacturers are specified and specification Section does
include provision for substitution requests.

2. Provide work as specified.  No substitution will be accepted.

D. Basis-of-Design Specifications:
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1. Where a specific manufacturer’s product is named and accompanied by the words
“basis of design,” including make or model number or other designation, to establish
the significant qualities related to type, function, dimension, in-service performance,
physical properties, appearance, and other characteristics for purposes of evaluating
comparable products of other named manufacturers.

2. Provide either the specified product or a comparable product by one of the other
named acceptable manufacturers.  Drawings and specifications indicate sizes, profiles,
dimensions, and other characteristics that are based on the product named.  Comply
with Comparable Product definition below.  Substitutions will be considered only
when Section 012500 Substitution Procedures is referred to.

E. Comparable Product:  Product that is demonstrated and approved through submittal process,
or where indicated as a product substitution to have the indicated qualities related to type,
function, dimension, in-service performance, physical properties, appearance, and other
characteristics that equal or exceed those of specified product.

1.4 SUBSTITUTION REQUESTS DURING BIDDING PHASE

A. Submit Substitution Request to reach Architect's office before 5 p.m. at least 10 working
days prior to date for receiving Bids.

B. Bidders will be notified of accepted substitutions by Addendum.  No other form of
acceptance is valid, including as stated verbally, written, emailed, faxed, or implied in other
manner and bidders shall not rely upon any approval not incorporated into the Contract
Documents in this manner.

1.5 SUBSTITUTION REQUESTS DURING CONSTRUCTION PHASE

A. Submit Substitution Requests directly by or through Contractor to Architect.

B. Substitution Requests following Bid Date will not be considered, except at discretion of
Owner and subject to reimbursement for Architect’s review.  Review fee will apply whether
or not substitution request is accepted.

1. Exception:  Substitution Requests may be reviewed in the event of special
circumstances beyond Contractor’s control.  Reason for substitution request must be
submitted on the attached Substitution Request Form.

C. Reasons for consideration of substitutions include:

1. Unavailability:  Specified item has been discontinued; there are no available qualified
installers; or lead-time is prohibitive relative to project schedule.

2. Unsuitability:  Subsequent information discloses specified item as unsuitable,
inappropriate, unable to perform properly, or to fit designated space.
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3. Regulatory Requirements:  Specified item fails to conform to building code
interpretations or insurance regulations.

4. Warranty:  Manufacturer or fabricator has declared that specified item is unsuitable for
intended use or refuses to certify or warrant performance of specified item for
condition of use.

5. Owner Prerogative:  As requested by Owner for reduction of Contract Cost or
Contract Time.

D. Contractor will be notified by Architect on the form provided by the Contractor within two
weeks of receipt of request, of decision to accept or reject Substitution Request.

1.6 PRODUCT SUBSTITUTION PROCEDURES

A. Document each request with complete data, substantiating compliance of proposed
substitution with Contract Documents, including:

1. Manufacturer's name and address, product, trade name, model, or catalog number,
performance and test data, and reference standards.

2. Itemized point-by-point comparison of proposed substitution with specified product,
listing variations in quality, performance, and other pertinent characteristics.

3. Reference to Article and Paragraph numbers in Specification Section.

4. Cost data comparing proposed substitution with specified product and amount of net
change to Contract Sum.

5. Changes required in other Work.

6. Availability of maintenance service and source of replacement parts as applicable.

7. Certified test data to show compliance with performance characteristics specified.

8. Samples when applicable or requested.

9. Submit list of at least 3 projects where proposed substitution has been used within past
12 months.  Include name, address, and telephone number of Owner and Architect.

10. Other information as necessary to assist Architect/Engineer's evaluation.

B. A request constitutes a representation that Bidder or Contractor:

1. Has investigated proposed product and determined that it meets or exceeds quality
level of specified product.

2. Will provide same warranty for substitution as for specified product.
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3. Will coordinate installation and make changes to other Work that may be required for
the Work to be complete with no additional cost to Owner.

4. Waives claims for additional costs or time extension that may subsequently become
apparent.

5. Will coordinate installation of the accepted substitute, making such changes as may be
required for the Work to be complete in all respects.

6. Will reimburse Owner and Architect/Engineer for review or redesign services
associated with reapproval by authorities having jurisdiction.

C. Substitutions will not be considered when they are indicated or implied on Shop Drawing or
Product Data submittals without separate written request or when acceptance will require
revision to Contract Documents.

D. Substitution Submittal Procedure:

1. Submit requests for substitutions on form attached to end of this Section (an electronic
version of this form is available from the Architect upon request).

2. Submit electronic files to Project website of Request for Substitution for
consideration. Limit each request to one proposed substitution.

3. Submit only 1 Substitution Request on each Substitution Request Form.  Multiple
Substitution Requests on a single form will not be accepted.

4. Submit Shop Drawings, Product Data, and certified test results attesting to proposed
product equivalence. Burden of proof is on proposer.

5. Architect/Engineer will notify Contractor in writing of decision to accept or reject
request.

1.7 UNACCEPTABLE SUBSTITUTIONS

A. Substitutions not accepted in writing by Architect.

B. Substitutions that are not submitted on Substitution Request Form or facsimile following this
Section.

C. Substitution Requests that do not provide complete, adequate, or clearly defined information
for a thorough and timely evaluation.

D. Substitutions that, if accepted, will require substantial revisions to Contract Documents.

E. Substitutions that are shown or implied by shop drawings and other submittals.

F. Substitutions not accepted by published Addenda during Bidding Period and not accepted in
writing by Architect during Construction Period.
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G. Substitutions installed into the Work and not accepted by Architect, constitute non-
conforming work and may be rejected by Owner without further discussion or explanation.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION - NOT USED





SUBSTITUTION REQUEST FORM

TO: Integrus Architecture

PROJECT:  Longview School District HVAC and Indoor Air Quality Improvements

SPECIFIED ITEM:

  
Section Page Paragraph Description

The undersigned requests consideration of the following:

PROPOSED SUBSTITUTION:  

Attached data includes product description, specifications, drawings, photographs, performance and test data 
adequate for evaluation of the request; applicable portions of the data are clearly identified.

Attached data also includes description of changes to Contract Documents that the proposed substitution will 
require for its proper installation.

Attach list of at least 3 projects where proposed substitution has been used within past 12 months.  Include name, 
address, and telephone number of Owner and Architect.

The undersigned certifies that the following paragraphs, unless modified by attachments, are correct:

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

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

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

The undersigned further states that the function, appearance and quality of the proposed substitution are 
equivalent or superior to the specified item.  

Submitted by:

Name (Printed)

For use by the A/E:
Signature

  Accepted   Accepted as noted
Firm Name

  Not Accepted   Received too late
Address

City, State, Zip By

Date Date

Telephone Remarks

Attachments:
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PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:

1. Initial Requirements

2. Initiating and Proposing Changes

3. Architect’s Supplemental Instructions

4. Documentation of Change in Contract Sum and Contract Time.

5. Approval or Rejection of Proposal

6. Construction Change Directive

7. Change Order

8. Allowance for Overhead and Profit

9. Correlation of Contractor Submittals

1.2 INITIAL REQUIREMENTS

A. Within 30 days of the Notice to Proceed, the Contractor shall submit a list of all equipment
anticipated to be used on the project and whether it is owned or to be rented, using a form
acceptable to the Architect and Owner. If during the construction process additional
equipment is brought to the Project site, the Contractor shall submit an updated list.

B. Submit name of individual authorized to receive Change Documents, and to be responsible
for informing others in Contractor’s employ and to applicable subcontractors of changes to
the Work.

1.3 INITIATING AND PROPOSING CHANGES

A. Proposal Request: Issued by the Architect to the Contractor on the Owner’s behalf including
a detailed description of proposed change with supplementary or revised Drawings and
specifications, a change in Contract Time for executing the change with stipulation of
overtime work required and the period of time during which the requested price will be
considered valid.  Contractor will prepare and submit estimate within seven days.

1. Proposal Requests are for information only.  Do not consider them as an instruction
(direction) either to stop work in progress or to execute the proposed change.
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B. Contractor Initiated Change Request: Describe proposed change and its full effect on the
Work.  Include a statement describing reason for the change, and effect on Contract Sum and
Contract Time with full documentation and a statement describing effect on Work by
separate or other Contractors.  Document requested substitutions in accordance with Section
012500 - Substitution Procedures.

1. Contractor is to do no work on the proposed change until the Change Request is
formalized by a Construction Change Directive or Change Order.

1.4 ARCHITECT’S SUPPLEMENTAL INSTRUCTIONS (ASI)

A. The Architect will issue supplemental instructions authorizing minor changes in the Work,
not involving adjustment to the Contract Sum or Contract Time, on a form prepared by the
Architect. If the Contractor believes a cost is associated with the supplemental instructions,
the Contractor is to provide written notice to the Architect within 7 days of receipt of the
instructions, outlining all associated costs as outlined in Part 1.4 DOCUMENTATION OF
CHANGE IN CONTRACT SUM.

1.5 DOCUMENTATION OF CHANGE IN CONTRACT SUM AND CONTRACT TIME

A. Change Order Proposal (COP):  Submit electronically information required for Architect’s
evaluation of proposed changes.

B. Contract Time:  No additional funds will be issued or considered payable to the Contractor
for time extension claims prior to Substantial Completion; the end of documented Contract
Time as specified in the General Conditions AIA A201.

C. Support each lump sum proposal quotation, and each unit price (not previously established)
with sufficient substantiating data.

1. On request, provide additional data to support time and cost computations:

a. Labor required.

b. Equipment required.

c. Products required.

1) Recommended source of purchase and unit cost.

2) Quantities required.

d. Taxes, insurance, and bonds.

e. Documented credit for work deleted from Contract.

f. Overhead and profit.

g. Justification for any change in Contract Time.
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2. Submit additional substantiating data to support computations, as requested by
Architect.

3. Support each proposal for additional costs, and time-and-material work, with
documentation, as required for lump-sum proposal.  Include additional information:

a. Name of Architect or Owner’s authorized agent who ordered work, and date of
order.

b. Dates and times work was performed, and by whom (firm or individual).

c. Time record, summary of hours worked, and hourly rates paid.

d. Receipts and invoices for:

1) Equipment used, listing dates and times of use.

2) Products used and listing of quantities.

3) Subcontracted work.

4. Document Requests for Substitutions.

5. Statement as to whether overtime work is, or is not, necessary.

1.6 APPROVAL OR REJECTION OF PROPOSAL

A. When change is initiated by Architect or Owner:

1. Contractor to submit a detailed proposal in writing.  Quotation (cost estimate) must be
guaranteed for period specified in Proposal Request beginning from signing of
proposal.  If no period is specified, guarantee quotation for sixty (60) days from
signing.

2. Architect and/or Owner will review the proposal and respond in writing with one of
the following:

a. Request for additional information.

b. Approval to be issued by CCD for subsequent inclusion in a Change Order.

c. Rejection of the proposal and direction to continue with contracted work.

3. Contractor may not proceed with the proposed changed work until a signed CCD or
Change Order is received from the Owner.

B. When a change proposal is initiated by Contractor:

1. The Architect and/or Owner will review it and respond in writing with one of the
following:
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a. Approve the Contractor’s cost proposal;

b. Request additional information;

c. Reject the proposal.

2. If the Owner responds by approving the Contractor’s change proposal, a CCD will be
processed.

a. If additional information is requested by Owner, respond in writing within
fifteen (15) days of Owner’s request.

C. Concurrence of the Building Official:

1. Note that all significant modifications to the Contract Documents reviewed by the
AHJ, including Change Orders “approved” by the Architect and Owner, must also be
approved by the Building Official.

2. Any significant changes, such as structural changes and life safety modifications, will
be submitted for review and approval to the AHJ.  Contractor may not proceed with
such work until the AHJ has reviewed the change and indicated that it is acceptable.

1.7 CONSTRUCTION CHANGE DIRECTIVE (CCD)

A. Construction Change Directive:

1. May be issued by Architect with Owner’s approval, instructing Contractor to proceed
with change in the Work, for subsequent inclusion in a Change Order.

2. Will describe changes in work, and will designate method of determining change in
Contract Sum or Contract Time.

B. Contractor: Promptly execute change to the Work.

C. Claims for Adjustments to Contract Time or Contract Sum:

1. Burden of proof is upon Contractor to submit data substantiating requested increase of
Contract Sum and Contract Time for inclusion into approved Change Order.

2. Submit claims within 30 days after completion of Construction Change Directive.
 Claims after this time are invalid.

D. Overhead and Profit for Change to Contract Sum:   Conform to provisions of Contract
Documents, including the General Conditions.

E. Prevailing Wages: Limit direct costs for labor, wages, and fringe benefits to amounts
indicated by Conditions of the Contract including the General Conditions and prevailing
wage rate requirements.

1.8 CHANGE ORDER (CO)
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A. Stipulated Sum Change Order

1. Based on Proposal Request and Contractor’s fixed maximum price quotation or
Contractor’s request for change.

2. Execute Change Order for changes to the Work affecting Contract Sum or Contract
Time.

B. Unit Price Change Order

1. Pre-determined Unit Prices and Quantities: Execute Change Order executed on fixed
unit price bases.

2. Unit Costs or Quantities of Units of Work Which are not Pre-Determined: Execute
Work under a Construction Change Directive.

3. Changes in Contract Sum or Contract Time: Compute as specified for a Time and
Materials Change Order.

C. Time and Material Change Order

1. Submit itemized account and supporting data after completion of change, within time
limits indicated in Conditions of the Contract.

2. Allowable Change to Contract Sum and Contract Time: As determined by Architect
under provisions of Contract Documents, including the General Conditions.

3. Maintain detailed records of work done on Time and Material basis.  Provide full
information required for evaluation of proposed changes, and to substantiate costs for
changes in the Work.

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

1.9 CORRELATION OF CONTRACTOR SUBMITTALS

A. Promptly revise Schedule of Values and Application for Payment forms to record each
authorized Change Order as separate line item and adjust Contract Sum/Price.

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

C. Promptly enter changes in Project Record Documents.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION
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NOT USED

END OF SECTION  012600
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PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:

1. Construction Organization.

2. Cooperation and Coordination of Work.

3. Project Coordination and Scheduling Control.

4. Mechanical and Electrical Coordination.

5. Electronic 3-D Coordination.

6. Job Site Field Measurements And Templates.

7. Dimensions.

8. Intent of Drawings.

9. Interferences and Right of Way.

10. Notification and Correction of Defective Work.

11. Coordination Utilities.

12. Closeout Coordination.

1.2 GENERAL COORDINATION REQUIREMENTS

A. Coordinate scheduling, submittals and work identified in the Contract to assure efficient and
orderly sequence of installation of construction elements, with provisions for
accommodating items to be installed later.

B. Coordinate work between all Sections of Contract Documents to avoid conflicts and
omissions. Take special care to coordinate work indicated as Architectural, Mechanical,
Electrical and other major Divisions of the Contract Documents.

C. Responsibility

1. The Contractor shall be in charge of this Contract and the site, as well as the directing
and scheduling of all Work. Contractor shall be on site at all times work of this
Contract is in progress. Do not delegate responsibility for coordination to any
subcontractor.

2. Anticipate interrelationship of all subcontractors and their relationship with the total
Work.



Longview School District HVAC and Indoor Air Quality
Improvements

PROJECT MANAGEMENT AND COORDINATION

Integrus Project No. 22220.00  SECTION 013100 

 BID SET –  04/26/2023
Page 2 of 8

3. Resolve differences or disputes between subcontractors and materials suppliers
concerning coordination, interference, or extent of Work between Sections.
Contractor’s decisions, if consistent with Contract Document requirements, shall be
final.

4. Final responsibility for the performance, interface, and completion of the Work and
the Project in accordance with the Contract Documents shall be with the Contractor.

D. Prior to any work beginning on the site, the Contractor shall submit, and receive final
approval on:

1. Construction schedule;

2. All required plans, including, but not limited to, safety, demolition, quality control,
waste management and indoor air quality.

3. All materials to be used on the project in accordance with Section 013300 - Submittal
Procedures.

1.3 SPECIAL COORDINATION

A. There are occupied spaces outside of the limits of construction.  These spaces will not be
vacated for construction during this contract. Any work in these surrounding areas must be
coordinated with the Owner and the occupants of the adjacent areas.

B. Additional special requirements and conditions apply to the work of this contract. Refer to
Section 015000 - Temporary Facilities and Controls, for detailed description of these
additional requirements and conditions.

C. The Owner may require access to the site to perform work related or unrelated to the project.
 The Contractor shall coordinate with the Owner to accommodate such work within the
contract time.

D. Refer to Section 011000 - Summary for a description of other Contractor work for the
Owner that is expected to be occurring within the building or other adjacent location to the
construction limits of this Project. Cooperate with the Owner Contractors during the duration
of this Project to prevent impact to this or other Owner projects.

E. The Owner’s staff will typically be working within the project site during Contractor’s
normal working hours. Contractor shall coordinate with the Owner to accommodate such
work within the contract time.

F. [The Owner’s staff will typically be working within the project site during Contractor’s
normal working hours. Contractor shall coordinate with the Owner to accommodate such
work within the contract time, including the use of any existing elevator(s), if the Contractor
elects to utilize the elevator(s) as indicated in Section 015000 - Temporary Facilities and
Controls.]
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1.4 COORDINATION SHOP DRAWINGS

A. Prepare Coordination Drawings if limited space availability necessitates maximum
utilization of space for efficient installation of different components or if coordination is
required for installation of products and materials fabricated by separate entities.

1. Indicate relationship of components shown on separate Shop Drawings.

2. Indicate required installation sequences.

1.5 CONSTRUCTION ORGANIZATION

A. On-Site Lines Of Authority & Communications: Refer to Section 013115 - Communication.

B. Intra-Project Communications:

1. Submittals.

2. Reports and records.

3. Recommendations.

4. Coordination drawings.

5. Schedules.

6. Resolution of conflicts.

C. Construction Mobilization

1. Cooperate with the Owner’s Representative in allocation of mobilization areas of the
site; for field offices and sheds, for access, traffic and parking facilities.

2. Comply with Architect and Owner’s Representative’s procedures for intra-project
communications.

3. Coordinate field engineering and layout work under instructions of Owner’s
Representative.

D. Coordination of Reports/Activities: Coordinate both the procedural timing and the listing
(naming and sequencing) of reports/activities required by provisions of this Section and
other sections, to afford consistency and logical coordination between submitted reports or
lists.  Maintain coordination and correlation between separate reports by updating at monthly
or shorter time intervals. Distribute each report and updated report to entities involved in the
work, including Architect and Owner’s Representative. In particular, provide close
coordination of Progress Schedule, Schedule of Values (see Section 012000 - Price and
Payment Procedures), listing of subcontracts, schedule of submittals, progress reports, and
payment requests.

E. Coordination of Submittals
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1. Schedule and coordinate submittals specified in the Contract Documents.

2. Coordinate work of various Sections having interdependent responsibilities for
installing, connecting to and placing equipment in service.

3. Coordinate request for substitutions to assure compatibility of space, operating
elements, and effect on work of other Sections.

F. Coordination & Pre-Installation Meetings: Refer to Section 013119 - Project Meetings.

G. Conservation: Coordinate construction activities to ensure that operations are carried out
with consideration given to conservation of energy, water, and materials.

1. Salvage materials and equipment involved in performance of, but not actually
incorporated into the Work.

PART 2 PRODUCTS

2.1 NOT USED.

PART 3 EXECUTION

3.1 COOPERATION & COORDINATION OF WORK

A. The Contractor is responsible for the coordination of the work of all trades; coordinating the
installation of their work and that of all subcontractors to ensure compliance with the
Contract Documents and to expedite the progress of the Project. Contractor shall check
specifications, addenda, and drawings covering all trades as the work progresses.  Contractor
shall promptly report to the Architect what they consider omissions, conflicts or points
requiring clarification.

B. Contractor shall prepare and distribute to each entity performing work at project site, a
written memorandum of instructions on required coordination activities, including required
notices, reports and attendance at meetings.

C. Enclosure of the Work: The Contractor shall coordinate enclosure of work with required
inspections and tests, so as to avoid the necessity of uncovering work for that purpose.

D. It is the responsibility of the Contractor to ensure that the work of subcontractors complies
with Conditions of the Contract, Division 1 - General Requirements, and the work of other
Sections related to their own work. No additional payments or time extensions will be
authorized for failure on the part of subcontractors to be familiar with and in compliance
with the aforementioned specification divisions and sections.
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E. Inclusion of portions of the work under particular divisions of the specifications or sections
of the drawings does not in every case conform to the categories of work customarily
subcontracted to particular crafts or trades. In such cases, the Contractor shall be responsible
to inform bidders, subcontractors, crafts and trades, that work assigned to them is contained
in sections other than the usual. In every case, the General Contractor shall be responsible to
provide at its cost, all work required in the Contract Documents.

1. Provide project interface and coordination as required to properly and accurately bring
together the several parts, components, systems, and assemblies and as required to
complete the Work and the Project.

2. Provide interface and coordination of all trades, crafts, and subcontracts as required to
provide correct and accurate connection of abutting, adjoining, overlapping, and
related Work, and provide all anchors, fasteners, accessories, appurtenances, and
incidental items as required to complete the Work properly, fully, and correctly in
accordance with the Contract Documents.

3. Provide additional structural components, miscellaneous metal, bracing, blocking,
backing, clips, anchors, fasteners, and installation accessories as required to properly
anchor, fasten, or attach materials, equipment, appliances, hardware, systems,
assemblies, cabinets, and architectural features to the structure.

4. Provide excavation and backfill, trenching and drilling for all trades as required for the
installation of their Work.

5. Provide concrete foundations, pads, supports, bases, and grouting for all trades as
required for the installation of their Work.

6. Provide caulking, sealing, and flashings as required to completely weatherproof the
building and as required to insulate the building thermally and acoustically. Include
caulking, sealing, flashings, and related work as required to prevent moisture
intrusion, air infiltration, and light leakage.

7. Provide equipment, appliances, fixtures, and systems requiring plumbing and
mechanical services, rough-in, and connections, or other utilities and services, with
such services, rough-in, and final connections.

8. Provide equipment, appliances, fixtures, and systems requiring electrical and cabling
services, rough-in, and connections, or other utilities and services, with such services,
rough-in, and final connections.

9. Materials, equipment, component parts, accessories, incidental items, connections, and
services required to complete the Work which are not provided by subcontractors shall
be provided by the Contractor.

3.2 PROJECT COORDINATION AND SCHEDULING CONTROL
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A. The Contractor shall schedule and coordinate the work of all subcontractors on the project
including their use of the site. Responsibility for coordination and close adherence to time
schedules rests solely with the Contractor who shall maintain coordination and scheduling
control at all times.

B. Each subcontractor responsible to the Contractor shall cooperate diligently with the
Contractor in the execution of their work so as to cause no delay in the completion of the
Project. This responsibility includes the completion of all work in a timely manner. All
Contractors, Prime Contractor and Subcontractors, shall diligently comply with the
following requirements:

1. Cooperate in planning and layout of the work well in advance of operations.

2. Inform other contractors of requirements at proper time to prevent delay or revisions.

3. Be informed on the requirements of other contractors and check own work for
conflicts with the work of other contractors.

4. Insure delivery of materials and performance of work on coordinated schedule with
other contractors.

5. Contractor shall ensure subcontractors and equipment suppliers are responsible for
compatibility and completeness of the installation and operation of the equipment in
their respective Specification Sections including conformance with code requirements.

6. Attend Pre-Installation meetings identified in Section 013119.

7. Contractor shall be represented on the job site by his superintendent at all times when
there is construction going on, including the work of his subcontractors, as well as his
own.

C. Changing Subcontractors: The General Contractor shall be responsible for all the additional
expenses incurred by changing subcontractors during the course of this project. These
additional expenses include, but are not limited to, A/E expenses for duplicate or redundant
submittals, requests for information, or any clarifications or revisions that might occur due to
the fact that new subcontractor(s) have assumed responsibility for a portion(s) of the Work.

3.3 MECHANICAL AND ELECTRICAL COORDINATION

A. Refer to Divisions 20 - 23 for Mechanical Coordination and Divisions 26 - 28 for Electrical
Coordination.

3.4 ELECTRONIC 3D COORDINATION

A. Provide clash detection software to determne field conflicts by comparing 3D models of
building systems.
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B. Require attendance of subcontractors working on areas where clash detection is used at
coordination meetings to coordinate work on site utilizing visual representation of a 3D
model.

3.5 JOB SITE FIELD MEASUREMENTS AND TEMPLATES

A. Obtain field measurements required for accurate fabrication and installation of Work
included in this Contract. Exact measurements are the Contractor’s responsibility.

B. Contractor shall be responsible for field verifying actual dimensions where “+/-” dimensions
are indicated, or the words “field verify.”

C. Furnish or obtain templates, patterns, and setting instructions as required for installation of
all Work. Verify all dimensions in the field.

3.6 INTENT OF DRAWINGS

A. The work of the Contractor and subcontractors shall conform to the intent of the
architectural and engineering drawings as reviewed by the Architect. Drawings are partly
diagrammatic and do not intend to show in details all features of work. The Contractor shall
carefully review the work to be performed by other trades, compare related drawings and
shall thoroughly understand the building conditions affecting their work.

B. All changes required in the work caused by failure to do so shall be at no expense to the
Owner.

3.7 INTERFERENCES AND RIGHT-OF-WAY

A. Submit conflicts which cannot be resolved by right-of-way to the Architect for direction.

B. Submit reflected ceiling coordination plans showing work by all applicable trades for review
and approval by the Architect.

3.8 NOTIFICATION & CORRECTION OF DEFECTIVE WORK

A. Coordinate the Work of all subcontractors and make certain that, where the work of one
trade is dependent upon the work of another trade, the work first installed is properly placed,
installed, aligned and finished as specified or required to properly receive subsequent
materials applied or attached thereto.

B. Direct subcontractors to correct defects in substrates they install when subcontractors of
subsequent materials have a reasonable and justifiable objection to such surfaces. Promptly
notify the Owner’s Representative and Architect of any defects or imperfections in
preparatory work which will in any way affect satisfactory completion of the work.

C. Under no condition shall a section of work proceed prior to preparatory work having been
completed, cured, dried or otherwise made satisfactory to receive such related work. Do not
force subcontractors to apply or install products to improperly finished product.
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D. Correction of defective work shall be the responsibility of the Contractor or subcontractor
providing the defective work. Correction of work due to underlying defects shall be the
responsibility of the Contractor or subcontractor providing overlying work.

3.9 COORDINATING UTILITIES

A. Contractor shall be responsible for coordination of and shall cooperate with all utilities to be
installed for service to the Project. Utilities may include, but are not limited to, natural gas,
telephone, electrical, and cable television. The Contractor shall maintain communication
with the utilities in order to coordinate time and requirements of the utilities' installation.

B. Contractor shall provide all work necessary to comply with the requirements of the Contract
Documents for utility work that does not meet the Contract Document requirements, or for
work that is disturbed by the utility installation.

3.10 CLOSEOUT COORDINATION

A. General

1. Coordinate completion and cleanup of work by the various trades in preparation for
Substantial Completion.

2. After Owner occupancy of premises, coordinate access to site by the various trades
involved for correction of defective work and work not in accordance with Contract
Documents, to minimize disruption of Owner’s activities.

3. Assemble and coordinate closeout submittals.

B. At completion of  Work of each Subcontract, conduct inspection to assure that:

1. Work is acceptable.

2. Temporary facilities and debris have been removed from site.

C. At Substantial Completion:

1. Conduct inspection and prepare list of work to be completed or corrected.

2. Assist Architect and Owner’s Representative in inspection.

3. Supervise correction and completion of Work as established in Architect’s inspection
reports ("punch lists").

4. Obtain Certificate of Occupancy from governing authorities.

D. At Final Completion: Assist Architect and Owner’s Representative in inspection.

END OF SECTION  013100
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PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:

1. General Communication.

2. Emergency Communication.

3. Correspondence.

4. Request for Information.

5. Non Compliance Notice.

1.2 GENERAL COMMUNICATION

A. All telephone and electronic communication and other correspondence shall be between
Contractor and Architect, unless otherwise noted below.

B. Subcontractors are not to contact members of the design team directly unless explicitly
agreed to by Contractor, Architect and Owner’s Representative. All such contact and
discussions are to be documented in writing by the subcontractor and submitted to the
Architect and Owner’s Representative through the Contractor.

C. The General Contractor shall transmit problems or questions in writing using a Request for
Information (RFI) form.

D. On-Site Lines of Authority and Communications: Establish on-site lines of authority and
communications including attendance at Pre-Construction Meeting and Progress Meetings as
required by the Architect and Owner’s Representative. All on-site lines of authority and
communications shall be established through the Architect.

E. The Architect and Owner’s Representative, will typically be working during the Contractor’s
normal working hours as defined in Section 011000 - Summary. The Contractor shall
anticipate that all communication and weekly construction meetings with these parties will
occur between the hours of 8 a.m. and 5 p.m. Monday through Friday throughout the
duration of the Project.

F. No overtime payments will be authorized, or time delays allowed, for the Contractor or
subcontractors efforts to communicate with the Architect and Owner’s Representative
outside of the normal working hours.

1.3 EMERGENCY COMMUNICATION

A. Provide an Emergency Notification list to the Architect and to the Owner.
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1. The Contractor shall provide a list of names, pagers, wireless and traditional telephone
numbers of staff who are capable of addressing an emergency issue that may occur
outside of Contractor’s normal working hours. The persons designated on the list shall
be available at the project site within 60 minutes of being contacted. Provide two
names for each of the following:

a. General Contractor

b. Mechanical subcontractor

c. Electrical subcontractor

d. Other major subcontractors

2. Submit the list to the Architect 5 working days prior to the Preconstruction Meeting.
 The Architect will include the same information for design team members and Owner
representatives and distribute the list at the Preconstruction Meeting.

1.4 CORRESPONDENCE

A. All correspondence to and from Contractor will be routed through Architect with a copy to
the Owner’s Representative.

B. Include project title and Architect’s project number on all correspondence.

1.5 REQUEST FOR INFORMATION (RFI)

A. It is the Contractor’s responsibility to review Contract Documents in a timely manner so that
the Architect shall have sufficient time to respond to a Request for Information prior to the
start of actual construction of that part of the Work.

B. When field conditions or Contract Document contents require clarification or verification by
the Architect or Architect’s sub-consultants, a written RFI is to be submitted as follows:

1. Identify the nature and location of each clarification/verification using a RFI form.
 Provide as a minimum the following information:

a. Project name and number.

b. Date.

c. Date response desired.

d. RFI number.

e. Subject.

f. Initiator of the question (individual and firm).

g. Indication of costs, if known.
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h. Location on site.

i. Contract drawing reference.

j. Contract specification section and paragraph reference.

k. Descriptive text.

l. Signature of Contractor.

m. Attachments, including descriptive drawings, photographs, product data,
submittals, dimensions, configurations, and other information needed to clarify
request.

n. Space for reply on same page as question.

2. Number each RFI sequentially beginning with number 001 (RFI-001). Only one
question per RFI.

a. Indicate subject by designation of GEN, MECH, ELEC, CIV, or other easily
identifiable discipline abbreviation.

b. Single subject matter, 1 item each - architectural, civil, structural, mechanical,
electrical or general.

3. RFI may be hand-delivered, mailed, e-mailed or faxed, depending upon the urgency.

C. Uses

1. The RFI form shall be used for interpretation or clarification of the Contract
Documents only.

2. Do not use the RFI form for the following.  The Architect will not reply and the RFI
will be returned without action.

a. Product or material substitutions (See Section 012500 - Substitution
Procedures).

b. Questions relating to construction means, methods, techniques, sequences,
procedures, or safety precautions. These are the Contractor’s responsibilities
exclusively.

c. Questions relating to construction schedule, coordination between trades, or
division of work among subcontractors. These are Contractor’s responsibilities
exclusively.

d. Questions on contract administration procedural matters, unless they require
interpretation or clarifications of the Contract Documents.
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e. Dimensions or quantities which are shown on the Contract Documents, which
can be measured or calculated from the information contained in the Contract
Documents where such measurement or calculation is standard construction
industry practice.

f. Confirmation of interpretations or clarifications previously provided by the
Architect.

g. The Contractor shall not initiate requests for interpretations or clarifications of
the Contract Documents which can be reasonably derived from a review of the
Contract Documents.

D. Route RFI’s in same manner as correspondence.

E. Clarifications may be discussed on-site or by telephone with Architect or Architect’s
Consultants, with concurrence of the Architect.  A summary of these discussions is to be
incorporated into a RFI form and submitted as written confirmation, for normal RFI
processing.

F. Reply

1. The Architect will endeavor to reply to all RFI’s as promptly as his work schedule
allows, and generally no later than 7 working days from the day received.  The
Architect and/or its sub-consultants will attempt to expedite those RFI’s indicated by
the Contractor as being critical to the construction schedule.

2. When an RFI involves a complex subject, extensive research or governmental agency
contact, the Architect will inform the Contractor that additional time is required to
prepare a reply. The Contractor shall cooperate and agree to reasonable additional
time.

3. The reply shall be a clarification or an interpretation of the Contract Documents; the
reply is not an authorization of change in the Contract Sum or Time.

4. Where Architect's action may affect Contract Time or Contract Sum:

a. Notify Architect in writing within 10 days of receipt.

b. Conform to Conditions of the Contract for submittal of Change Order Proposal,
Section 012600 - Contract Modification Procedures.

G. On receipt of Architect response to RFI:

1. Update RFI log and promptly distribute RFI response to those affected by response.

2. Review and notify Architect within 7 days if Contractor disagrees with response.

H. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by RFI number.
Submit log weekly. Include following:
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1. Project Name.

2. Name and address of Contractor.

3. Name and address of Architect.

4. RFI number including those that were dropped and not submitted.

5. RFI description.

6. Date RFI was submitted.

7. Date Architect's response was received.

8. Identification of related Minor Changes in the Work, Architect’s Supplemental
Instructions (ASI), Construction Change Directives (CCD), and Proposal Requests, as
applicable.

I. Note:  Architect will respond only to requests for interpretation of Contract Documents
originating from Contractor. The Contractor shall be deemed to be the author of all RFI’s,
whether written by him or one of his sub-contractors or suppliers.  It is the Contractor’s
responsibility to ensure that all RFI’s are complete and correct in form, and the Contractor
shall be the contact for further information or explanation.  All replies shall be directed to the
Contractor, and it is his responsibility to ensure that the appropriate contractor personnel are
copied or informed of the replies.

1.6 NON-COMPLIANCE NOTICE (NCN)

A. Any work that is identified as “not in compliance” with the Contract Documents, either by
oral discussion with the Contractor, or written communication to the Contractor, shall be
removed and replaced without cost to the Owner, including removal of additional material
necessary to confirm non-compliance. At its option, the Owner may accept written
alternative solutions offered by the Contractor and recommended by the Architect. The
Contractor shall notify the Architect and Owner in writing immediately following oral
discussion or receipt of any written communication if the Contractor believes that the Work
in question is in compliance with the Contract Documents. The Architect will make a
determination based on the Contract Documents. If the Architect finds the work is in
noncompliance, the Architect will issue a written Non-Compliance Notice (NCN). Such
notice, when delivered to the Contractor at the work site, shall be deemed sufficient for the
purpose of notification. Upon receipt of the NCN, the Contractor shall take immediate action
to correct work. Review corrections at progress meetings for closure.

B. If the Contractor fails to or refuses to comply promptly after the final determination of the
appropriate corrective action, the Owner may:
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1. Issue an order stopping all or part of the work until satisfactory corrective action has
been taken. The Owner will not pay for non-complying work or follow on work until
the non-complying work is corrected or replaced. If it becomes necessary to stop work
due to non-correction of non-complying work, no delay claim, time extension, or
compensation will be granted.

2. Elect to correct the non-compliant work with his own forces,  or those of another
contractor, and back charge the Contractor by issuing a deductive Change Order, with
appropriate explanation and supporting data, which the Contractor is required to sign.
 Should the Contractor elect not to sign the deductive Change Order, he will be
deemed to be in breech of the contract and the dispute will be subject to the Dispute
Resolution Procedures of the General Conditions.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION  013115
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PART 1 GENERAL

1.1 SUMMARY

A. This Section specifies administrative and procedural requirements for project meetings,
including, but not limited to, the following:

1. Preconstruction meeting.

2. Progress meetings.

3. Coordination meetings.

4. Pre-installation meetings.

5. Commissioning meetings.

6. Project closeout meetings.

7. Owner training meetings.

1.2 PRECONSTRUCTION MEETING

A. The Owner will schedule a preconstruction conference before starting construction, at a time
convenient to the Contractor and the Owner, but no later than 15 days after the Notice to
Proceed. The conference will be held at the Project Site or another convenient location as
selected by Owner.

B. Attendance is required of the following:

1. Architect and Architect’s consultants.

2. Owner’s Representatives.

3. Contractor’s Superintendent and Project Manager; Contractor’s QC Representative if
different individual than the Project Manager.

4. Major Subcontractors.

5. Others, as requested.

C. Discussion will cover items of significance, including the following:

1. Communication chain and persons authorized to direct changes.

2. Submission of executed bonds and insurance certificates.

3. Submission of list of Subcontractors and preliminary progress schedule per Section
013216 - Construction Progress Schedule.

4. The Work.
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5. Construction Team roles.

6. Work hours, sequence, phasing, and occupancy.

7. Special project procedures.

8. Procedures and processing for Application for Payments; Change Orders (CO);

9. Requests for Information (RFI); Architect Supplemental Instructions (ASI); Field
decisions; Submittals; and others as appropriate.

10. Project record documents including review of as-builts on a regular basis during
construction.

11. Construction facilities, and controls.

12. Temporary utilities.

13. Safety and security procedures.

14. Environmental and noise controls.

15. Housekeeping and site maintenance procedures.

16. Utility shutdowns / Outage Request Form.

17. Site Access and Parking.

18. Equipment deliveries and priorities.

19. Testing Procedures.

20. Scheduling Progress Meetings.

21. Schedule Review.

22. Contractor’s Quality Control Program

23. Hazardous material abatement procedures, if any.

24. Sustainable Design Requirements (See Section 018113).

25. Draft Waste Management Plan

26. Draft IAQ Plan.

27. Use of site and premises by Owner and Contractor.

28. Requirements for start-up of equipment.

29. Inspection and acceptance of equipment put into service during construction period.
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30. Others, as appropriate.

D. The Architect will:

1. Conduct the meeting to review contract administration requirements.

2. Record, produce, and distribute copies of the minutes to the Owner and General
Contractor within seven (7) days of the meeting.

1.3 PROGRESS MEETINGS

A. For purposes of coordination and scheduling after start of the work, weekly Progress
Meetings will be held to enable an orderly review of the construction progress and to provide
for systematic discussion and analysis of concerns that may arise relative to execution of the
work.

B. Contractor, and Subcontractors as required, shall incorporate attendance at these meetings as
part of the Base Bid of the project – no overtime payments will be authorized for Contractor
or Subcontractors to attend weekly Progress Meetings or other special meetings if required.

C. Meeting Locations: ADA accessible Contractor’s project field office or Owner provided
meeting room, unless otherwise agreed.

D. Attendance: Representatives attending meetings are required to be qualified and authorized
to act on behalf of their firms. Attendance shall include:

1. Architect and Architect’s consultants, as appropriate.

2. Owner’s Representatives.

3. Contractor’s Superintendent, Project Manager, and QC Representative.

4. Subcontractors, as appropriate.

5. Suppliers, as appropriate.

6. Others, as appropriate.

E. Agenda: Discussion will pertain to items, such as:

1. Attendees; list of attendees and company they represent.

2. Review and approve minutes of previous meeting; written corrections, additions
and/or deletions to previous minutes acknowledged.

3. Review of Work in Progress: Discussion and field review.

4. Review Short Interval Schedule.

5. Review Outages.
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6. Review construction schedule.

7. Present corrective measures and procedures to regain project schedule, as applicable.

8. Present field observations, problems, and conflicts; discuss concerns pertaining to:

a. Mechanical items.

b. Electrical items.

9. Discuss problems impeding progress schedule.

10. Planned progress during succeeding work period.

11. Review Contractor’s quality control system; discuss any concerns and corrective
measures.

12. Review submittal schedules and logs, present methods to expedite as required.

13. Review off-site fabrication.

14. Review delivery schedules.

15. Review outstanding RFIs.

16. Review proposed changes for:

a. Effect on construction schedule and on completion date.

b. Effect on any other contracts of the project.

17. Review Change Order Proposal log and finalize prices.

18. Review draft of Application for Payment (at end of month).

19. Confirm status of the “as-built” drawings and review required revisions to Project
Record Documents; see update requirements specified below.

20. Confirm status of shop drawing submittals and approvals.

21. Review project safety.

22. Review Waste Management Plan.

23. Review any outstanding Non-Compliance Notices.

24. Review any other business.

25. Confirm next meeting date, location and time plus those requested to be in attendance.

F. Architect will:
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1. Administer bi-weekly Progress Meetings throughout work progress;

2. Record and distribute the following by e-mail within 3 working days after the meeting:
 Meeting Minutes, RFI, ASI, Submittal/Shop Drawing and Cost Change logs.
Distribution to include all attendees other than those related to the General
Contractor’s contract. The General Contractor is responsible to distribute copies to all
Contractor attendees.

3. Provide paper copies of the minutes, RFI, ASI, Submittal/Shop Drawing and Cost
Change logs to attendees at the next meeting.

4. Ascertain that work is prosecuted consistently with contract documents and
construction schedules.

G. At Contractor's option, weekly progress meetings can be held integrally with monthly CPM
Scheduling meeting specified herein.

H. Contractor shall be responsible to provide the following at each meeting:

1. Current (and updated if necessary)  Short Interval Schedule as specified in Section
013216 - Construction Progress Schedule.

2. Current (and updated if necessary) submittal schedule.

1.4 COORDINATION MEETINGS

A. Contractor shall hold weekly coordination meetings with his subcontractors and suppliers as
deemed necessary by the Contractor for coordination of the work. Meetings shall be held on
site. The Owner and the Architect will be available to attend such meetings upon request.
Refer to Section 013100 - Project Management and Coordination for additional information
and requirements pertaining to coordination meetings.

B. The superintendent of the Contractor and prime subcontractors shall review the Contractor’s
schedule for the first three (3) months of work and thoroughly review the work required by
the Contract Documents for that period.  The Contractor shall submit Design Clarification
Requests, Requests for Information, or any other type of information requests the Contractor
may use, for the three (3) month work period during the first month after Notice To Proceed
to minimize any conflicts that might occur when mobilization begins.

1. This process shall continue for each three (3) months, or increments of 3 month work
segments until the completion of the Project.

C. Project coordination meetings are in addition to specific meetings held for other purposes,
such as regular progress meetings and special pre-installation meetings.

D. Request representation at each meeting by every trade currently involved in coordination or
planning for the construction activities involved.
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E. Record meeting results and distribute copies to Architect and Owner and to others affected
by decisions or actions resulting from each meeting.].

1.5 PRE-INSTALLATION MEETINGS

A. General: Prior to commencement of work listed below or as otherwise determined by the
Architect or Owner, the General Contractor or his general superintendent, the responsible
foremen for the subcontractors performing said work, plus all associated sub-subcontractors,
suppliers, fabricators, vendors, and others as appropriate, shall attend a meeting for the
purpose of establishing a full understanding of the procedures and requirements for the
orderly progress of the designated work.

B. All subcontractors and major suppliers are required to attend these pre-installation meetings
prior to commencing work of their respective specifications Section, or as required by
related work in other specification sections. Contractor may elect to group several Sections
or Divisions to minimize the number of these meetings.

C. Require attendance of entities directly affecting, or affected by, work of the Section
including Contractor’s Project Manager and Superintendent with Lead man performing the
work, and/or the appropriate Subcontractors/Suppliers/Fabricators.

D. Contractor shall notify the Architect and Owner of the Contractor’s scheduled pre-
installation meeting not less than seven (7) days prior to the scheduled start of any of the
work listed below so that the Architect and Owner may attend at their option. All applicable
submittals as well as the Subcontractor’s safety plan and insurance certificates shall have
been submitted to and reviewed by the Architect and Owner prior to scheduling this meeting.
Refer to individual technical sections for work requiring pre-installation meetings.

E. Contractor will record, reproduce and distribute copies of minutes prior to the next meeting
or within seven (7) days of each meeting to all meeting participants.

1.6 COMMISSIONING MEETINGS

A. Refer to respective sections of the various general, mechanical and electrical Divisions of the
Project Manual for associated commissioning meeting requirements.

1.7 PROJECT CLOSEOUT MEETINGS

A. For the purpose of attaining project closeout, commencing immediately following
established date of Substantial Completion, Contractor’s project manager and superintendent
and all subcontractors who have outstanding punch list items associated with their work, or
as otherwise requested and including all subcontractors involved in the building systems
commissioning process, shall attend weekly closeout meetings which shall be held at the
jobsite.

B. Such meetings shall be held to review and discuss the resolution of all punch list items in
order to attain Final Completion. Closeout meetings shall continue on a weekly basis until all
punch list items have been resolved and Final Completion is attained.
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1.8 TRAINING MEETINGS FOR OPERATING INSTRUCTIONS OF OWNER’S PERSONNEL

A. Refer to Section 017700 for training requirements related to operating instructions of
Owner’s personnel.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION  013119
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PART 1 GENERAL

1.1 SECTION INCLUDES

A. Submittals.

B. Quality assurance.

C. Format for network analysis schedules.

D. Bar chart schedules (For projects less than $20 million).

E. Review and evaluation.

F. Updating schedules.

G. Distribution.

1.2 DEFINITIONS

A. “Day,” as used throughout the Contract unless otherwise stated, means “calendar day.”

B. Float: The amount of time between the earliest finish and the latest finish date of an activity
or chain of activities on the Critical Path Method (CPM) construction schedule.  Float is not
for the exclusive use of either the Contractor or the Owner unless otherwise identified in the
Contract Documents.  Extensions of time for Contract performance will be granted only to
the extent that equitable time adjustments to the affected activity or activities exceed the
total float time along the affected paths of the currently approved CPM at the time Notice to
Proceed was issued for the change.

1.3 SUBMITTALS

A. All schedule submittals, including schedule updates, will be reviewed jointly by the
Owner/Architect and the Contractor. Such review of the Contractor’s schedules shall not
constitute an approval or acceptance of the Contractor’s construction means, methods, or
sequencing or its ability to complete the Work in a timely manner. Neither the Owner’s nor
the Architect’s review will relieve the Contractor of the sole responsibility for the accuracy,
adequacy, or completeness of the schedule, the logic of the schedule, and/or completion of
the Contract requirements in accord with such schedule. Neither Owner’s nor Architect’s
review shall constitute acknowledgment that the relationships between various work items or
activity durations are reasonable or appropriate.

B. Within 10 days after date of Notice to Proceed, submit proposed preliminary diagram
defining planned operations for first 60 days of Work, with general outline for remainder of
Work.

C. Participate in review of preliminary and complete diagrams jointly with Architect/Engineer.
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D. Within 20 days after joint review of proposed preliminary diagram, submit draft of proposed
complete network diagram for review. Include written certification that major,  mechanical
and electrical Subcontractors have reviewed and accepted the proposed schedule.

E. Submit updated schedules with each Application for Payment.

F. Submit schedules under transmittal letter form specified in Section 013300 - Submittal
Procedures.  PDF method preferred.

G. Schedule Updates:

1. Overall percent complete, projected and actual.

2. Completion progress by listed activity and sub-activity, to within five working days
prior to submittal.

3. Changes in Work scope and activities modified since submittal.

4. Delays in submittals or resubmittals, deliveries, or Work.

5. Adjusted or modified sequences of Work.

6. Other identifiable changes.

7. Revised projections of progress and completion.

H. Narrative Progress Report:

1. Submit with each monthly submission of Progress Schedule.

2. Summary of Work completed during the past period between reports.

3. Work planned during the next period.

4. Explanation of differences between summary of Work completed and Work planned
in previously submitted report.

5. Current and anticipated delaying factors and estimated impact on other activities and
completion milestones.

6. Corrective action taken or proposed.

1.4 QUALITY ASSURANCE

A. Scheduler: Contractor's personnel specializing in CPM scheduling with professional
experience in scheduling construction work of complexity comparable to the Project and
having use of computer facilities capable of delivering detailed graphic printout within 48
hours of request.
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B. Contractor's Administrative Personnel: one year minimum experience in using and
monitoring CPM schedules on comparable Projects.

C. Coordination with Subcontractors and Suppliers:

1. The scheduler shall prepare the Project Schedules and their updates in cooperation
with major subcontractors and suppliers.

2. In scheduling work of subcontractors and deliveries by suppliers, the Contractor
represents that he has agreement regarding the schedule with those supplying materials
and performing the work.

D. Reliance Upon the Reviewed Schedule:

1. The Progress Schedule, as reviewed by the Architect, will be an integral part of the
Contract and will establish interim completion dates for the various activities under
the Contract.

2. Should any activity on the critical path not be completed within 15 calendar days after
the stated scheduled date, the Owner shall have the right to require the Contractor to
expedite completion of the activity by whatever means appropriate and necessary,
without additional compensation to the Contractor. In addition, Contractor shall
submit a “Recovery Schedule” which shall logically demonstrate method or methods
Contractor proposes to get back on schedule within thirty (30) days of said date; i.e.,
additional tradespersons, shifts, work days, or crews.

3. In addition to above, should any activity be 15 days or more behind schedule, the
Owner shall have the right to perform the activity or have the activity performed by
whatever method the Owner deems appropriate.

4. Costs incurred by the Owner and the Architect in connection with expediting
construction activity under this Article shall be the responsibility of the Contractor.

5. It is expressly understood and agreed that failure by the Owner to exercise the option
either to order the Contractor to expedite an activity or to expedite the activity by other
means shall not be considered to set a precedent for any other activities.

1.5 FORMAT FOR NETWORK ANALYSIS SCHEDULE

A. Listings: Reading from left to right, in ascending order for each activity. Identify each
activity with applicable Specification Section number.

B. Diagram Sheet Size: minimum 11 x 17 inches.

C. Scale and Spacing: To allow for notations and revisions.

1.6 BAR CHART SCHEDULES (FOR PROJECTS LESS THAN $20 MILLION)

A. Format (Microsoft Project or approved software):  Bar chart Schedule, to include at least:
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1. Identification and listing in chronological order of those activities reasonably required
to complete the Work, including:

a. Subcontract Work.

b. Major equipment design, fabrication, factory testing, and delivery dates
including required lead times.

c. Preconstruction conferences.

d. Move-in and other preliminary activities.

e. Equipment and equipment system test and startup activities.

f. Project closeout and cleanup.

g. Work sequences, constraints, and milestones.

2. Listings identified by Specification Section number.

3. Identification of the following:

a. Horizontal time frame by year, month, and week.

b. Duration, early start, and completion for each activity and subactivity.

c. Critical activities and Project float.

d. Subschedules to further define critical portions of Work.

1.7 REVIEW AND EVALUATION

A. Baseline Schedule: The initial Schedule when reviewed by the Architect and Owner shall be
identified as the Baseline Schedule and shall be known as Revision 0. Each subsequent
reviewed change to the Schedule shall be as a Revision numbered in sequence (Revision 1,
2, 3, etc.). The Baseline Schedule shall be submitted with no progress percentages applied to
activities. The first update shall include the preliminary schedule activities and remaining
activities updated as of the second monthly pay request.

B. Participate in joint review and evaluation of schedules with Architect/Engineer at each
submittal.

C. Evaluate Project status to determine Work behind schedule and Work ahead of schedule.

D. After review, revise schedules incorporating results of review and resubmit within 10 days.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION

3.1 PRELIMINARY CONSTRUCTION SCHEDULE
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A. Scope of Preliminary Construction Schedule: The Preliminary Progress Schedule shall
detail, at a minimum, all work which will be accomplished in the first 60 calendar days
following the Notice to Proceed. The general approach of the balance of the work shall be
indicated.

B. Limitation on Construction:

1. Mobilization and submittals can be in process during the review period.

2. No construction work shall be permitted until the Preliminary Construction Schedule
is submitted and reviewed.

C. Initial Progress Payment: The first pay request will be based on the update of the preliminary
schedule. This submittal shall be in the form of three (3) copies of a computer plotted
timescaled logic diagram.

3.2 COMPLETE CONSTRUCTION SCHEDULE

A. Progress Payments:

1. Shall be withheld in the absence of a reviewed Construction Schedule.

2. No adjustment or extension of time shall be granted for failure to meet the activity
dates as shown. Failure to comply with these requirements shall be cause for rejection
of any progress payments presented thereafter, until such time as these requirements
are met.

3.3 DISTRIBUTION

A. Copies of reviewed preliminary Construction Schedule and every reviewed revision thereof
shall be submitted to the project web site for review by the: Architect, Owner and everyone
whose time performance is essential to achieving the progress shown on the schedule.
Notification of these updates shall be emailed to all participants with directions to access
web site.

3.4 SHORT INTERVAL SCHEDULE

A. Prepare a 3-week Short Interval (“look-ahead”) Schedule for each progress meeting. Show
one (1) prior week of actual progress (planned vs actual performance). Forecast two (2)
weeks of start and completion dates for each activity, task or event in comparison to the
prepared schedule.

1. Activities in the Short Interval Schedule shall relate directly to activities in the
Construction Schedule. Each activity shall be coded with the same ID number,
specification number, or other reference the contractor uses on the Construction
Schedule. The Short Interval Schedule will have more detail, but each of the details
must be related to the Construction Schedule coding.

2. Indicate start, on-going, intermittent and completion for each activity, task, or event.
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3. The schedule shall show critical path work, as defined by the Construction Schedule
that has been affected by any changed conditions authorized through a change order or
field order.

B. Distribute paper copies of the Short Interval Schedule to all attendees at each Progress
Meeting.

3.5 UPDATES

A. General:

1. The scheduler shall attend all meetings concerning project progress, alleged delays, or
time impact.

2. The schedule shall be modified to reflect the original Contract completion date,
subject to review by the Owner. Prior to submittal of the schedule update, the
Contractor shall submit an advanced worksheet indicating the intended report status.
The Owner, Architect and Contractor shall then meet and agree upon the completion
status of the work in progress, and any major logic changes proposed by the
Contractor.

3. Maintain the Construction Schedule at the project meeting location and update weekly
by drawing a line vertically through the corresponding progress of each task on the
schedule as of the date of that project meeting. The line shall be in varying colors so
that differentiation between weeks is readily apparent.

B. Progress Meetings:

1. Update the reviewed Construction Schedule at each Progress Meeting.

2. Indicate "actual" progress in percent complete for each activity.

3. At each progress meeting discuss the Short Interval Schedule. Any deviation from the
planned schedule shall be explained by Contractor, with corrective measures, if
necessary, to bring progress of Work back in line with the Contract Completion date.

C. Monthly Update:

1. Contractor shall submit an updated schedule at progress meeting following either one
of the following two occurrences:

a. Upon completion of a major milestone; or,

b. When the actual work completed is more than two (2) weeks behind schedule.
Should the schedule show the project completion to be more than two weeks
behind, the Contractor shall submit a written explanation and recovery schedule
outlining corrective action taken or proposed to bring events back on schedule
within a 30 day period.
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2. Show changes occurring since previous schedule submission, such as:

a. Any major changes in scope, including authorized or Change Orders;

b. Contractor reorganization of his work sequence unrelated to changes in scope;

c. Activities modified since previous submission;

d. Revised projections for progress and completion, as applicable; and

e. Any other identifiable changes.

3. Provide narrative report as needed to define:

a. Problem areas, anticipated delay, and impact of these on schedule; and

b. Corrective action recommended and its effect.

D. Subcontractor Participation:

1. Involve all major subcontractors in preparation of the Periodic Updates of the
Construction Schedule.

2. Obtain approval of the schedule from each major subcontractor and submit in writing
together with the Periodic Updates of the Construction Schedule.

E. Change Orders:

1. Authorized changes to the work shall be included in the schedule network as they
occur in the same format and level of detail as contained in the current updated
schedule.  Enough activities shall be included to adequately describe the work. Code
the activities in such a way that they can be identified to the specific Change Order.
Insert the Change Order Activities in the network with appropriate logic ties to
original network activities.

2. Utilize the time impact analysis submitted with the change order to demonstrate the
effect of delays on the overall project schedule.

3.6 TIME EXTENSIONS

A. The Contractor shall notify the Owner and Architect in writing within seven (7) days of the
event of any event which could delay performance or supplying of any item of the work
affecting the critical path. Contractor shall indicate the expected duration of the delay, the
anticipated effect of the delay on the Contractor’s Construction Schedule, and the action
being taken to correct the delay situation.
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B. Extensions of time to the Contractor’s Contract may be granted only for delays to activities
on the critical path that actually delay the Project Completion beyond the date of Substantial
Completion, or for delays to activities that transform that activity onto the critical path, and
as a result cause a final completion date beyond the contracted final completion date.

C. Following receipt of an executed Change Order extending the Contract Time, the activity
data and logic relationships shall be incorporated into the current detailed CPM schedule
during the next scheduled progress update, as outlined above in Paragraph E “Change
Orders” above. In the event the Contractor is entitled to a change in the Contract Time, the
adjustment to the contract Time shall be as defined in the General Conditions.

3.7 ABNORMAL INCLEMENT WEATHER

A. Abnormal Inclement Weather or Unusually Severe Weather:  Weather which hinders or
prevents work is not a basis for a time extension unless it surpasses in severity the weather
reasonably to be expected in the locality at the particular time of year.  If a timely notice is
filed that a delay was caused by weather sufficiently severe as to entitle additional time, the
Contractor is to furnish as promptly as possible thereafter a statement of the portions of the
work affected, an explanation as to the reasons work was prevented or hindered by the
weather if not readily apparent, the dates on which such portions of work were affected, the
total number of days by which the job in its entirety was delayed and any other information
which would be of assistance to support the time extension claim such as official weather
bureau climatological (www.weather.gov) data for several prior years.

B. Except for site work which may critically affect the Contract Time, no extension of time will
be made for abnormal inclement weather after the principle portions of the Work are
sufficiently closed-in (exterior walls up and roof in place) so as to permit any structure, or
major portion thereof which is part of the Work, to be adequately heated so as to allow the
various trades to perform their work.

C. If the total calendar days lost due to abnormal inclement weather, from the start of the Work
at the Project site by the Contractor until the principle portions of the Work are enclosed,
exceeds the total number of days to be expected for the same period, a time extension, if
granted, shall only be the number of calendar days needed to equal the excess number of
calendar days lost due to such abnormal inclement weather.

END OF SECTION  013216

http://www.weather.gov/
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PART 1 GENERAL

1.1 SECTION INCLUDES

A. This   Section includes administrative and procedural requirements for submittals required
for performance of the Work, including the following

1. Submittal procedures.

2. Construction progress schedules.

3. Proposed product list.

4. Product data.

5. Use of electronic CAD files of Project Drawings.

6. Shop Drawings.

7. Samples.

8. Other submittals.

9. Test reports.

10. Certificates.

11. Manufacturer's instructions.

12. Manufacturer's field reports.

13. Erection Drawings.

14. Construction photographs.

15. Special job-site submittals

B. Contractor review.

C. Architect/Engineer review.

D. Consent for release of electronic media.

1.2 DEFINITIONS

A. Action Submittals:  Written and graphic information and physical samples that require
Architect/Engineer's and Construction Manager's responsive action.

B. Informational Submittals:  Written and graphic information and physical Samples that do not
require Architect/Engineer's and Construction Manager's responsive action.  Submittals may
be rejected for not complying with requirements.
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1.3 SUBMITTAL PROCEDURES

A. Before submittal of shop drawings, brochures, and lists, Contractor shall carefully review
same for proper identification, completeness, correctness, dimensions, and technical
applicability to the Contract Document requirements and note all corrections, items needing
clarification, additional comments, and the like. Upon thorough review and subsequent
acceptance by the Contractor, if so accepted, Contractor is to note its approval together with
said notes or amendments thereto for compliance with the Contract Documents by suitable
stamp, date and the signature of the Contractor or its authorized representative. Submittals
will be returned to the Contractor without action by the Architect if the items submitted are
not stamped, signed, and identified as approved or approved as noted or other similar
language indicating approval by the Contractor, or if the submittal is obviously not
thoroughly reviewed.

B. Submission of shop drawings and samples shall be accompanied by a transmittal letter
containing Project name, Contractor's name, number of drawings and samples, titles and
other pertinent data.

C. Many products are specified by one or more named products/manufacturers. In those
circumstances where Contractor submits an unnamed, non-prior approved
product/manufacturer during this ‘shop drawing’ phase, said submittal shall be submitted in
conformance with Section 012500 - Substitution Procedures.

D. Coordinate preparation and processing of submittals with performance of construction
activities. Transmit each submittal sufficiently in advance of performance of related
construction activities to avoid delay.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

2. Coordinate transmittal of different types of submittals for related elements of the Work
so processing will not be delayed by the need to review submittals concurrently for
coordination.

a. The Contractor shall provide submittals requiring coordination with other
submittals to the Architect at one time. The Architect will review submittals as
received, provide comments, and return them to the Contractor. If the Contractor
did not submit all submittals requiring coordination at the same time, and a later
submittal identifies conflicts, the Contractor will be responsible for all costs
associated with changes necessary to properly coordinate the installation of the
materials.

3. To avoid the need to delay installation as a result of the time required to process
submittals, the Contractor shall anticipate the review times noted in this section and
anticipate the possibility of a resubmittal or rejected submittal and the effect that
action would have on the Project schedule.
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a. All required submittals shall be initially received by the Architect within 60
days following the Notice to Proceed date, or sooner as required by the
following submittal review times, to meet the Construction Schedule need for
materials related to the submittals. Submittals received after these time periods
shall not be a cause for delay claims to the Project. Architect will not accelerate
review time for submittals received after the indicated time periods, regardless
of any potential impact to the Contractor’s schedule.

b. Submittals requiring color selection and material selection are interdependent on
receiving all submittals at the same time that have such selection requirements.
 Allow 20 working days from the date of receipt of the last such submittal by the
Contractor for the Architect to complete color selections and mail out from the
Architect’s office.

c. Allow additional 5 working days for submittals requiring Architect consultant
review.

d. For all other submittals allow 10 working days, after receipt by the Architect, to
complete the initial review and mail out from the Architect’s office.

e. If the Architect must delay processing a submittal to permit coordination with
subsequent submittals, the 10 working days will begin upon receipt of the last
such coordination submittal from the Contractor.

f. If several submittals are provided by the Contractor at the same time, allow 20
working days after receipt by the Architect to complete the initial review and
respond. Provide an “Order of Priority List” to the Architect with the submittal.

g. If an intermediate submittal is necessary, process the same as the initial
submittal.

h. Allow 10 working days for reprocessing each submittal after receipt unless
noted otherwise.

E. Place a permanent label or title block on each submittal for identification. Indicate the name
of the entity that prepared each submittal on the label or title block. Consecutively number
each submittal beginning with the number 001.

1. Provide adequate space for the Contractor’s stamp and approval, plus a space
approximately 4 by 5 inches each on the label or beside the title block on Shop
Drawings to record the Architect’s review and approval markings and the action taken.

2. Include the following information on the label or title block for processing and
recording action taken.

a. Project name and job number.

b. Date.
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c. Name and address of the Architect.

d. Name and address of the Contractor, subcontractor, supplier and manufacturer
as appropriate.

e. Number and title of appropriate Specification Section.

f. Drawing number and detail references, as appropriate.

F. Package each submittal appropriately for transmittal and handling. Transmit each submittal
from the Contractor to the Architect using a transmittal form.  Submittals received from
sources other than the Contractor will be returned through the Contractor without action.
 Submittals not requested will be returned unprocessed.

1. Address no more than one topic or related topics on a single transmittal (i.e.
mechanical items shall not be submitted under same transmittal with electrical items,
even though the same Contractor/subcontractor may be responsible for both).

2. Record relevant information, deviations, and requests for data, including minor
variations and limitations from the Contract Documents.

3. Shop drawings, product data, samples, and mock-up as required for submissions by
the technical specification sections are to be submitted for Architect’s review/approval
until “No Exception Taken” or “Make Corrections Noted” is obtained.  The number of
submittals required is noted in parenthesis.

a. Shop Drawings: (2) sets; plus one (1) additional set for Structural, Mechanical
and Electrical submittals. Or one PDF if transmitted electronically (PDF method
preferred).

b. Product Data: (2) copies; plus one (1) additional copy for Structural, Mechanical
and Electrical submittals. Or one PDF if transmitted electronically (PDF method
preferred).

c. Samples: (3) each.

d. Mock-ups: As required by any technical specification section.

e. Reference applicable mechanical and electrical technical specifications’ sections
for additional submittal requirements.

4. Material and Color Submittal: Submit samples of actual colors of materials.

5. Number submittals as follows: Numerical Order, Spec Section and Revision.

6. In the event of the need to “Revise and Resubmit” a submittal, resubmit same in
acceptable form/content, clearly identifying deviations from previous submittal
content.
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G. Do not transmit submittals directly to Architect’s consultants.  Architect will review and
transmit submittals to consultants for their review.

H. Prior to submitting transmittals required by Building Code to building code officials and
other Authorities Having Jurisdiction (AHJ), transmit submittals to Architect for review and
approval.

I. Maintain copy in project Field Office of each submittal, regardless of status, along with a
current Submittal Log,

1.4 CONSTRUCTION PROGRESS SCHEDULE SUBMITTALS

A. Comply with Section 013216 - Construction Progress Schedule

1.5 PROPOSED PRODUCT LIST

A. Within 15 days after date of Notice to Proceed, submit list of major products proposed for
use, with name of manufacturer, trade name and model number of each product.

B. For products specified only by reference standards, indicate manufacturer, trade name,
model or catalog designation and reference standards.

1.6 PRODUCT DATA

A. Product Data: Submit to Architect/Engineer for review for assessing conformance with
information given and design concept expressed in Contract Documents.

B. Submit electronic submittals via email as PDF electronic files.

C. Mark each copy to identify applicable products, models, options and other data. Supplement
manufacturers' standard data to provide information specific to this Project.

D. Indicate product utility and electrical characteristics, utility connection requirements and
location of utility outlets for service for functional equipment and appliances.

E. After review, distribute according to "Submittal Procedures" Article and for record
documents described in Section 017000 - Execution and Closeout Requirements.

1.7 ELECTRONIC CAD FILES OF PROJECT DRAWINGS

A. Electronic CAD Files of Project Drawings: May only be used to expedite production of Shop
Drawings for the Project.  Use for other Projects or purposes is not allowed.

B. Electronic CAD Files of Project Drawings: Distributed only under the following conditions:
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1. Use of files is solely at receiver's risk. Architect/Engineer does not warrant accuracy
of files.  Receiving files in electronic form does not relieve receiver of responsibilities
for measurements, dimensions and quantities set forth in Contract Documents. In the
event of ambiguity, discrepancy or conflict between information on electronic media
and that in Contract Documents, notify Architect/Engineer of discrepancy and use
information in hard-copy Drawings and Specifications.

2. CAD files do not necessarily represent the latest Contract Documents, existing
conditions, and as-built conditions. Receiver is responsible for determining and
complying with these conditions and for incorporating addenda and modifications.

3. User is responsible for removing information not normally provided on Shop
Drawings and removing references to Contract Documents. Shop Drawings submitted
with information associated with other trades or with references to Contract
Documents will not be reviewed and will be immediately returned.

4. Receiver shall not hold Architect/Engineer responsible for data or file clean-up
required to make files usable, nor for error or malfunction in translation, interpretation
or use of this electronic information.

5. Receiver shall understand that even though Architect/Engineer has computer virus
scanning software to detect presence of computer viruses, there is no guarantee that
computer viruses are not present in files or in electronic media.

6. Receiver shall not hold Architect/Engineer responsible for such viruses or their
consequences and shall hold Architect/Engineer harmless against costs, losses or
damage caused by presence of computer virus in files or media.

7. The Contractor is to obtain a Consent for Release of Electronic Media per attached
form (an electronic version of this form is available upon request). Subcontractors are
to obtain this information from the Contractor and their use of the electronic files is
subject to the same conditions.

1.8 SHOP DRAWINGS

A. Shop Drawings: Submit to Architect/Engineer for assessing conformance with information
given and design concept expressed in Contract Documents.

B. Submit drawings drawn to accurate scale.  Shop drawings are not intended to change the
design.  Do not reproduce Contract documents or copy standard information for use as Shop
Drawings.  Standard information prepared without specific references to the project is not a
Shop Drawing.

C. Provide fabrication and installation drawings, setting diagrams, schedules, patterns,
templates, and similar drawings.  Include the following information:

1. Dimensions.
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2. Identification of products and materials included.

3. Compliance with specified standards.

4. Notation of coordination requirements.

5. Notation of dimensions established by field measurements.

6. Any deviation from contract drawings or specifications.

7. Date when review has to be finalized to meet schedule.

D. Indicate special utility and electrical characteristics, utility connection requirements, and
location of utility outlets for service for functional equipment and appliances.

E. When required by individual Specification Sections, provide Shop Drawings signed and
sealed by a professional Engineer responsible for designing components shown on Shop
Drawings.

1. Include signed and sealed calculations to support design.

2. Submit Shop Drawings and calculations in form suitable for submission to and
approval by authorities having jurisdiction.

3. Make revisions and provide additional information when required by authorities
having jurisdiction.

F. All items shown on shop drawings that do not conform to plans and specifications shall be
specifically noted as such (flagged) and brought to the Architect's attention. In any case, the
Architect's stamp of review shall not include approval of unauthorized changes in the
Contract Documents, except where specific written approval is given.

G. Contractor is responsible for obtaining and distributing required shop drawings to its
subcontractors and material suppliers after, as well as before, final review by the Architect.
Prints or PDF’s of reviewed shop drawings shall be made from approved submittals which
carry the Contractor's and Architect's appropriate stamps. Architect/Owner and applicable
consultants and AHJ shall retain copies of each shop drawing submittal.

H. Submit electronic submittals via email as PDF electronic files.

1.9 SAMPLES

A. Samples: Submit to Architect/Engineer for assessing conformance with information given
and design concept expressed in Contract Documents.

B. Samples for Selection as Specified in Product Sections:

1. Submit to Architect/Engineer for aesthetic, color and finish selection.

2. Submit Samples of finishes, textures and patterns for Architect/Engineer selection.
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C. Submit Samples to illustrate functional and aesthetic characteristics of products, with
integral parts and attachment devices. Coordinate Sample submittals for interfacing work.

1. Where variation in color, pattern, texture or other characteristics are inherent in the
material, submit not less than four (4) units to show approximate limits of the
variations.

D. Include identification on each Sample, with full Project information.

E. Submit number of samples specified in individual Specification Sections; Architect/Engineer
may retain one  sample.

F. Reviewed Samples, which may be used in the Work, are indicated in individual
Specification Sections.

G. Samples will not be used for testing purposes unless specifically stated in Specification
Section.

H. Unless noted otherwise in the relevant technical section of these specifications, remove all
samples and mock-ups from the project site, after review and approval by the Owner and
Architect.

1.10 OTHER SUBMITTALS

A. Closeout Submittals: Comply with Section 017000 - Execution and Closeout Requirements.

1.11 TEST REPORTS

A. Informational Submittal: Submit reports for Architect/Engineer's knowledge as Contract
administrator or for Owner.

B. Submit test reports for information for assessing conformance with information given and
design concept expressed in Contract Documents.

1.12 CERTIFICATES

A. Informational Submittal: Submit certification by manufacturer, installation/application
Subcontractor, or Contractor to Architect/Engineer, in quantities specified for Product Data.

B. Indicate material or product conforms to or exceeds specified requirements. Submit
supporting reference data, affidavits, and certifications as appropriate.

C. Certificates may be recent or previous test results on material or product but must be
acceptable to Architect/Engineer.

1.13 MANUFACTURER'S INSTRUCTIONS

A. Informational Submittal: Submit manufacturer's installation instructions for
Architect/Engineer's knowledge as Contract administrator or for Owner.
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B. Submit printed instructions for delivery, storage, assembly, installation, startup, adjusting,
and finishing, to Architect/Engineer in quantities specified for Product Data.

C. Indicate special procedures, perimeter conditions requiring special attention, and special
environmental criteria required for application or installation.

1.14 MANUFACTURER'S FIELD REPORTS

A. Informational Submittal: Submit reports for Architect/Engineer's knowledge as Contract
administrator or for Owner.

B. Submit a PDF report within 5 days of observation to Architect/Engineer for information
unless it is needed sooner.

C. Submit reports for information for assessing conformance with information given and design
concept expressed in Contract Documents.

1.15 ERECTION DRAWINGS

A. Informational Submittal: Submit Drawings for Architect/Engineer's knowledge as Contract
administrator or for Owner.

B. Submit Drawings for information assessing conformance with information given and design
concept expressed in Contract Documents.

C. Data indicating inappropriate or unacceptable Work may be subject to action by
Architect/Engineer or Owner.

1.16 CONSTRUCTION PHOTOGRAPHS

A. Provide photographs of Site and construction throughout progress of Work produced by an
experienced photographer acceptable to Architect/Engineer.

B. Submit photographs with Application for Payment.

C. Take sufficient Site photographs from different directions and sufficient interior photographs
indicating relative progress of the Work, 5 days maximum before submitting pay request, to
confirm progress.

D. Identify each print on back, identify digital prints with file name. Identify name of Project,
contract number, orientation of view, date and time of view and photographer's numbered
identification of exposure.

E. Digital Images: Deliver complete set of digital image electronic files on CD-ROM or other
approved media to Architect with project record documents. Identify electronic media with
date photographs were taken (not necessary on digital prints). Submit images that have same
aspect ratio as sensor, uncropped.
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1. Digital Images: Uncompressed JPG or other approved format, produced by a digital
camera with minimum sensor size of 4.0 megapixels, and image resolution of not less
than 1024 by 768 pixels.

1.17 SPECIAL JOB-SITE SUBMITTALS

A. Hazardous Chemical Inventory:

1. In order to comply with the State of Washington’s Hazard Communication Standard
(Chapter 296-800-170 WAC), the Owner requires the Contractor to provide a
complete inventory of all potentially hazardous chemicals which the Contractor
(including subcontractors) will bring into or produce at the work site.  This inventory
shall be submitted to the Architect no later than three days prior to the chemicals
arrival on site.  Specific information for each chemical, in the form of Material Safety
Data Sheets (MSDS), and the personal protective equipment required for working with
the materials (respirators, special clothing, etc.) shall be included in the submittal.

2. The Contractor shall revise this information as necessary (i.e. when new chemicals are
brought onto or produced at the worksite), with updates forwarded to the Architect.  A
complete and accurate copy of this information shall be immediately available at the
Contractor's worksite office for reference by Owner representatives and the
Contractor's employees during the Contractor's working hours.

B. Submit revised inventory monthly or whenever changes are made.

1.18 CONTRACTOR   REVIEW

A. Review for compliance with Contract Documents and approve submittals before transmitting
to Architect/Engineer.

B. Contractor: Responsible for:

1. Determination and verification of materials including manufacturer's catalog numbers.

2. Determination and verification of field measurements and field construction criteria.

3. Checking and coordinating information in submittal with requirements of Work and of
Contract Documents.

4. Determination of accuracy and completeness of dimensions and quantities.

5. Confirmation and coordination of dimensions and field conditions at Site.

6. Construction means, techniques, sequences and procedures.

7. Safety precautions.

8. Coordination and performance of Work of all trades.
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C. Stamp, sign or initial and date each submittal to certify compliance with requirements of
Contract Documents.

D. Do not fabricate products or begin Work for which submittals are required until approved
submittals have been received from Architect/Engineer.

1.19 ARCHITECT/ENGINEER REVIEW

A. Do not make "mass submittals" to Architect/Engineer. "Mass submittals" are defined as six
or more submittals or items in one day or 20 or more submittals or items in one week. If
"mass submittals" are received, Architect/Engineer's review time stated above will be
extended as necessary to perform proper review. Architect/Engineer will review "mass
submittals" based on priority determined by Architect/Engineer after consultation with
Owner and Contractor.

B. Informational submittals and other similar data are for Architect/Engineer's information, do
not require Architect/Engineer's responsive action and will not be reviewed or returned with
comment.

C. Submittals made by Contractor, which are not required by Contract Documents, may be
returned without action.

D. Architect review of submittals does not relieve the Contractor from his responsibilities for
conformance with the Contract Documents, proper installation, compliance with applicable
codes, or coordination of the Work.

E. Submittal approval does not authorize changes to Contract requirements unless accompanied
by: Change Order, Architect's Supplemental Instruction, Field Order, Substitution Request or
Construction Change Directive.

F. Owner may withhold monies due to Contractor to cover additional costs beyond the second
submittal review.

G. The Architect will stamp each submittal with a uniform, self-explanatory action stamp. The
stamp will be marked to indicate the action to be taken.

H. The Architect will distribute the reviewed submittals to:

1. Architect project file and/or Owner.

2. AHJ (as required)

3. Architect sub-consultants.

4. Contractor.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION - NOT USED
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END OF SECTION  013300
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PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:

1. Construction Indoor Air Quality (IAQ) Management Plan.

2. HVAC air filters.

3. Building flush-out.

4. Indoor air quality testing.

B. Related Sections:

1. Section 018113 - Sustainable Design Requirements: General LEED requirements.

2. Section 019100 - Commissioning: General commissioning requirements.

3. Section 234000 - HVAC Air Cleaning Devices: Permanent air filters.

1.2 REFERENCES

A. American Society of Heating, Refrigerating & Air Conditioning Engineers (ASHRAE):

1. ASHRAE 52.2 - Method of Testing General Ventilation Air Cleaning Devices for
Removal Efficiency by Particle Size.

B. Sheet Metal and Air Conditioning National Contractors Association (SMACNA):

1. SMACNA IAQ 2nd Edition 2007 - Guideline for Occupied Buildings under
Construction, Chapter 3: Control Measures.

C. U.S. Environmental Protection Agency (EPA):

1. EPA IAQ Testing - Compendium of Methods for the Determination of Air Pollutants
in Indoor Air.

1.3 PLAN REQUIREMENTS

A. Intent:

1. Prevent indoor air quality problems resulting from construction [and renovation]
process.

2. Protect HVAC system during construction [and renovation], control pollutant sources,
and interrupt contamination pathways.

PART 2 PRODUCTS
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2.1 HVAC AIR FILTERS

A. Return Filters: Filtration media rated for minimum efficiency reporting value (MERV) when
tested according to ASHRAE 52.2.

1. Construction Return Filters: MERV of 8.

2. Flush-Out Return Filters: MERV of 13.

3. Permanent Filters: As specified in Section 234000 - HVAC Air Cleaning Devices.

B. Supply Filters: As specified in Section 234000 - HVAC Air Cleaning Devices.

PART 3 EXECUTION

3.1 CONSTRUCTION PROCEDURES - GENERAL

A. Prevent the absorption of moisture and humidity by absorptive materials by:

1. Sequencing the delivery of such materials so that they are not present in the building
until wet work is completed and dry.

2. Delivery and storage of such materials in fully sealed moisture-impermeable
packaging.

3. Provide sufficient ventilation for drying within reasonable time frame.

B. Begin construction ventilation when building is substantially enclosed.

C. If extremely dusty or dirty work must be conducted inside the building, shut down HVAC
systems for the duration; remove dust and dirt completely before restarting systems.

D. When working in a portion of an occupied building, prevent movement of air from
construction area to occupied area or into building HVAC system.

E. All tools and equipment used within a building return air space shall be equipped with a
filter system to reduce the introduction of particulate and odor into the return air.

F. Fabricated products shall be pre-finished off-site wherever practical and to the greatest
extent possible. The use of spray equipment for applying finishes in buildings shall be used
only upon approval of Owner.

G. Do not store construction materials or waste in mechanical or electrical rooms.

H. Do not perform dusty or dirty work after starting use of return air ducts without intake filters.

I. During installation of carpet, resilient flooring, paints, furnishings, and other VOC emitting
products, provide supplemental (spot) ventilation for at least 72 hours after work is
completed and describe these activities in the weekly reports.
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J. Operate HVAC with supply air system only and use exhaust fans to remove air outside of
ducted system to avoid contaminating return air ducts.

K. Conduct regular inspection and maintenance of indoor air quality measures, including
ventilation system protection and ventilation rate.

L. Require VOC safe masks for workers installing VOC emitting products (interior and
exterior) defined as products that emit 150 g/L or more.

M. Use low-toxic cleaning supplies for surfaces, equipment, and worker’s personal use.

N. When dry sanding for gypsum board assemblies, provide the following protection:

1. Isolate the space.

2. Provide plastic sheet separation during sanding.

3. Close and seal all air system devices and ductwork.

4. Sequence construction to avoid contamination of other spaces with gypsum dust.

5. Provide worker protection.

3.2 FILTER INSTALLATION AND REPLACEMENT

A. Install construction return filter at each return grille before operating permanent air handlers
during construction.

B. Replace filters after completing construction and before conducting building flush-out.

1. Replace construction return filters with flush-out return filters.

2. Replace supply filters.

C. Replace filters after conducting building flush-out and before occupancy.

1. Replace flush-out return filters with permanent filters.

2. Replace supply filters.

3.3 BUILDING   FLUSH-OUT

A. The Contractor shall include a separate milestone date on the CPM Schedule, which
indicates the targeted date(s) for start of building flush out process.

B. Conduct building flush-out after construction ends and before occupancy.

1. Operate HVAC air systems using 100 percent outside air for two weeks, minimum.
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2. Operate HVAC air system to supply 14,000-cu ft/sq ft floor area (4,274-cu m/sq m
floor area) total outdoor air volume while maintaining 60 degrees F (15.5 degrees C)
minimum indoor temperature and 60 percent maximum indoor relative humidity.

3. Operate HVAC air system to supply minimum of 3,500-cu ft/sq ft floor area (1,068-cu
m/sq m floor area) total outdoor air volume to spaces before occupancy is permitted.

3.4 IAQ MANAGEMENT PLAN IMPLEMENTATION

A. The Contractor is required to implement and maintain the approved IAQ Management Plan
for the duration of the Project, and to update procedures at any time due to unanticipated
building conditions.

B. Provide reports and photographs of construction IAQ management measures such as
protection of ducts and on-site stored or installed absorptive materials.  In each report
describe and illustrate IAQ measures (installation, effectiveness, upkeep, etc.) during
construction along with a description of the SMACNA approach employed.

1. Provide data sheets of filtration media used during construction and installed
immediately prior to building flush out and prior to building occupancy.

3.5 CONSTRUCTION PHOTOGRAPHS

A. Section 013300 - Submittal Procedures: Requirements for construction photographs.

B. Photograph construction operations to show compliance with SMACNA IAQ and
Construction IAQ Management Plan.

1. Take minimum of six photographs on minimum of three different occasions during
construction to show consistent adherence with specified requirements.

2. Identify photographs as required in Section 013300 - Submittal Procedures and
identify SMACNA IAQ approach illustrated in each photograph.

3.6 FIELD QUALITY CONTROL

A. Section 017000 - Execution and Closeout Requirements: Field inspecting, testing, adjusting,
and balancing.

B. Conduct baseline indoor air quality testing procedure according to EPA IAQ Testing.

1. Verify indoor air contaminants do not exceed the following limits:

CONTAMINANT MAXIMUM CONCENTRATION
Formaldehyde 27 parts per billion
Particulates (PM10) 50 micrograms per cubic meter
Total Volatile Organic Compounds
(TVOC)

500 micrograms per cubic meter
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4-Phenylcyclohexene (4-PCH) 6.5 micrograms per cubic meter

Carbon Monoxide (CO)
9 parts per million and no greater
than 2 parts per million above
outdoor levels

C. Conduct air sample testing according to the following:

1. Verify interior finishes, including but not limited to millwork, doors, paint, carpet and
acoustic tiles, are installed. [Verify movable furnishings such as workstations and
partitions are installed.]

2. Test air quality before occupancy, during normal occupied hours, with building
ventilation system starting at normal daily start time and operated at minimum outside
air flow rate for occupied mode for duration of air testing.

3. Test air quality for each portion of building served by separate ventilation system,
using minimum one sampling point for each 25,000 sq ft (2,323 sq m), or one
sampling point for each contiguous floor area, whichever is larger. Include sampling
points in areas with least ventilation and greatest presumed contaminant source
strength as directed by [Architect/Engineer] [Owner].

4. Collect air samples between 3 and 6 feet (900 and 1800 mm) above finished floor.
Collect samples over minimum 4-hour period.

D. When tests indicate contaminants exceed maximum concentration limit, flush affected
building area with outside air and retest.

1. Repeat flushing and retesting until measured contaminant concentrations are less than
specified maximum limits.

2. Take air samples for retests at same location as initial tests.

3.7 REMOVAL

A. Remove all IAQ measures as well as signs, framing, and supports at completion of project.
 If an IAQ measure may, in the Contractor’s opinion, remain confirm this in advance with
the Owner’s Representative before leaving it in place.

B. All testing, adjusting and balancing of systems, including training of Owner’s designated
personnel, shall be completed after the flush out period.  All flush out filtration media must
be replaced with required filtration media prior to testing and adjusting of systems.

C. Actual procedures which are followed during building flush out must receive prior approval
from Owner and Architect.

D. Punch list items which do not affect the mechanical systems may be conducted during this
flush out period upon approval of the Owner and Architect.
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E. Upon completion of building flush out, replace all filtration media with MERV 13 filters as
determined by ASHRAE 52.2-1999, except the filters solely processing outside air.

F. Submit a report upon completion of building flush out stating that all procedures stated in the
approved IAQ Management Plan have been complied with.  This report shall contain all
[weekly] reports and photographs, as well as any IAQ management plan activities which
occurred during the project.   Submit in one (1) 3-ring binder with compact disk (CD) copy
in MS Word.

END OF SECTION  013536
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PART 1 GENERAL

1.1 SECTION INCLUDES

A. Quality control.

B. Tolerances.

C. References.

D. Labeling.

E. Mockup requirements.

F. Testing and inspection services.

G. Manufacturers' field services.

1.2 QUALITY CONTROL

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

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

C. Testing and inspecting services are required to verify compliance with requirements
specified or indicated.  These services do not relieve Contractor of responsibility for
compliance with the Contract Document requirements.

1. Specific quality-control requirements for individual construction activities are
specified in the Sections that specify those activities.  Requirements in those Sections
may also cover production of standard products.

D. Perform Work using persons qualified to produce required and specified quality.

E. Products, materials, and equipment may be subject to inspection by Architect/Engineer and
Owner at place of manufacture or fabrication. Such inspections shall not relieve Contractor
of complying with requirements of Contract Documents.

F. Supervise performance of Work in such manner and by such means to ensure that Work,
whether completed or in progress, will not be subjected to harmful, dangerous, damaging, or
otherwise deleterious exposure during construction period.

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

1. Should manufacturers' instructions conflict with Contract Documents; request
clarification from Architect before proceeding.
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H. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar
quality-control services required by the Contract Documents. Submit schedule within thirty
(30) days of date established for the Notice to Proceed.

1. Distribution: Distribute schedule to Owner, Architect testing agencies, and each party
involved in performance of portions of the Work where tests and inspections are
required.

1.3 TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable
Work. Do not permit tolerances to accumulate.

B. Comply with manufacturers' recommended tolerances and tolerance requirements in
reference standards. When such tolerances conflict with Contract Documents, request
clarification from Architect/Engineer before proceeding.

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

D. Allow tolerances for thermal expansion and effects of mechanical vibration.

1.4 REFERENCES

A. For products or workmanship specified by association, trade, or other consensus standards,
comply with requirements of standard except when more rigid requirements are specified or
are required by applicable codes.

B. Conform to reference standard by date of issue current as of date of Contract Documents
except where specific date is established by code.

C. Obtain copies of standards and maintain on Site when required by product Specification
Sections.

D. When requirements of indicated reference standards conflict with Contract Documents,
request clarification from Architect/Engineer before proceeding.

E. Neither contractual relationships, duties, or responsibilities of parties in Contract nor those
of Architect/Engineer shall be altered from Contract Documents by mention or inference in
reference documents.
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F. Abbreviations and Names: Abbreviations and acronyms are frequently used in the
Specifications and other Contract Documents to represent the name of a trade association,
standards developing organization, authorities having jurisdiction, or other entity in the
context of referencing a standard or publication.  Where abbreviations and acronyms are
used in the Specifications or other Contract Documents, they mean the recognized name of
the entities.  Refer to Gale Research’s “Encyclopedia of Associations” or Columbia Books’
“National Trade and Professional Associations of the U.S.,” which are available in most
libraries or a search engine dedicated to construction industry data such as
http://www.4specs.com  or http://www.arcat.com.

1.5 LABELING

A. Attach label from agency approved by authorities having jurisdiction for products,
assemblies, and systems required to be labeled by applicable code.

B. Label Information: Include manufacturer's or fabricator's identification, approved agency
identification, and the following information, as applicable, on each label:

1. Model number.

2. Serial number.

3. Performance characteristics.

C. Manufacturer's Nameplates, Trademarks, Logos, and Other Identifying Marks on Products:
Not allowed on surfaces exposed to view in public areas, interior or exterior.

1.6 MOCK-UP REQUIREMENTS

A. Tests will be performed under provisions identified in this Section and identified in
individual product Specification Sections.

B. Assemble and erect specified or indicated items with specified or indicated attachment and
anchorage devices, flashings, seals, and finishes.

C. Accepted mockups shall be comparison standard for remaining Work.

D. Where mockup has been accepted by Architect/Engineer and is specified in product
Specification Sections to be removed, remove mockup and clear area when directed to do so
by Architect/Engineer.

1.7 TESTING AND INSPECTION SERVICES

A. Owner will employ and pay for specified services of an independent firm to perform testing
and inspection.

B. Independent firm will perform tests, inspections, and other services specified in individual
Specification Sections and as required by Architect/Engineer, Owner or authorities having
jurisdiction.

http://www.4specs.com/
http://www.arcat.com/
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1. Laboratory: Authorized to operate at Project location.

2. Laboratory Staff: Maintain full-time specialist on staff to review services.

3. Testing Equipment: Calibrated at reasonable intervals with devices of an accuracy
traceable to National Bureau of Standards or accepted values of natural physical
constants.

C. Reports shall be submitted by independent firm to Architect/Engineer, Contractor and
authorities having jurisdiction, in PDF format indicating observations and results of tests and
compliance or noncompliance with Contract Documents.

1. Submit final report indicating correction of Work previously reported as
noncompliant.

D. Employment of testing agency or laboratory shall not relieve Contractor of obligation to
perform Work according to requirements of Contract Documents.

E. The Contractor shall arrange and pay for all inspection and testing required by the Contract
Documents except for tests specifically indicated herein as the responsibility of the Owner.
 The Contractor shall also be responsible for all costs of all inspections and testing including,
but not limited to, the following:

1. Re-inspection and/or retesting of Owner provided inspections or testing due to failure.

a. Retesting or re-inspection required because of nonconformance with specified
or indicated requirements shall be performed by same independent firm on
instructions from Architect/Engineer. Payment for retesting or re-inspection will
be charged to Contractor by deducting testing charges from Contract Sum/Price.

2. Testing required because of changes in materials or proportions at the request of the
Contractor.

3. Contractor’s duties for owner provided inspections and tests, as specified.

F. Agency Responsibilities:

1. Test Samples of mixes submitted by Contractor.

2. Provide qualified personnel at Site. Cooperate with Architect/Engineer and Contractor
in performance of services.

3. Perform indicated sampling and testing of products according to specified standards.

4. Ascertain compliance of materials and mixes with requirements of Contract
Documents.

5. Promptly notify Architect/Engineer and Contractor of observed irregularities or
nonconformance of Work or products.
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6. Perform additional tests required by Architect/Engineer.

7. Attend preconstruction meetings and progress meetings.

G. Agency Reports: After each test, promptly submit PDF copies of report to
Architect/Engineer, Contractor, and authorities having jurisdiction. When requested by
Architect/Engineer, provide interpretation of test results. Include the following:

1. Date issued.

2. Project title and number.

3. Name of inspector.

4. Date and time of sampling or inspection.

5. Identification of product and Specification Section.

6. Location in Project.

7. Type of inspection or test.

8. Date of test.

9. Results of tests.

10. Conformance with Contract Documents.

H. Limits on Testing Authority:

1. Agency or laboratory may not release, revoke, alter, or enlarge on requirements of
Contract Documents.

2. Agency or laboratory may not approve or accept any portion of the Work.

3. Agency or laboratory may not assume duties of Contractor.

4. Agency or laboratory has no authority to stop the Work.

1.8 MANUFACTURER'S FIELD SERVICES

A. When specified in individual Specification Sections, require material or product suppliers or
manufacturers to provide qualified staff personnel to observe Site conditions, conditions of
surfaces and installation, quality of workmanship, startup of equipment, testing, adjusting,
and balancing of equipment and commissioning as applicable, and to initiate instructions
when necessary.

B. Submit qualifications of observer to Architect/Engineer 30 days in advance of required
observations. Observer is subject to approval of Architect/Engineer.
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C. Report observations and Site decisions or instructions given to applicators or installers that
are supplemental or contrary to manufacturer's written instructions.

D. Refer to Section 013300 - Submittal Procedures, "Manufacturer's Field Reports" Article.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION

3.1 TEST AND INSPECTION LOG

A. Prepare a record of tests and inspections. Include the following:

1. Date test or inspection was conducted.

2. Description of the Work tested or inspected.

3. Date test or inspection results were transmitted to Architect.

4. Identification of testing agency or special inspector conducting test or inspection.

B. Maintain log at Project Site. Post changes and modifications as they occur. Provide access to
test and inspection log for Architect’s reference during normal working hours.

3.2 ACCEPTABLE TESTING AGENCIES

A. Testing Agency used to be approved by Owner and Architect.

3.3 REPAIR AND PROTECTION

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair
damaged construction and restore substrates and finishes.

1. Comply with the Contract Document requirements.  See Section 017000 – Execution
and Closeout Requirements.

B. Protect construction exposed by or for quality-control service activities.

C. Repair and protection are Contractor's responsibility, regardless of the assignment of
responsibility for quality-control services.

END OF SECTION  014000
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PART 1 GENERAL

1.1 SECTION INCLUDES

A. Temporary Utilities:

1. Protection of Existing Utilities.

2. Temporary Utility Installation.

3. Temporary power

4. Temporary lighting for construction purposes.

5. Temporary heating.

6. Temporary cooling.

7. Temporary ventilation.

8. Communication services.

9. Temporary water service.

10. Temporary sanitary facilities.

B. Construction Facilities:

1. Field offices and sheds.

2. Vehicular access.

3. Parking.

4. Progress cleaning and waste removal.

5. Project identification.

6. Traffic regulation.

7. Fire-prevention facilities.

C. Temporary Controls:

1. Barriers.

2. Traffic and Pedestrian Obstructions.

3. Enclosures and fencing.

4. Security.
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5. Water control.

6. Dust control.

7. Erosion and sediment control.

8. Noise control.

9. Pest and rodent control.

10. Pollution control.

11. Hazardous Material Spills

D. Removal of utilities, facilities, and controls.

1.2 PROJECT CONDITIONS

A. Temporary Utilities: Within 15 calendar days of the Notice to Proceed, the Contractor shall
submit to the Architect and Owner a schedule and a location sketch indicating dates for
implementation and termination of each temporary utility.  At the earliest feasible time,
when acceptable to the Owner, change over from use of temporary service to use of
permanent service.

B. Conditions of Use: Keep temporary services and facilities clean and neat in appearance.
 Operate in a safe and efficient manner.  Relocate temporary services and facilities as the
Work progresses.  Do not overload facilities or permit them to interfere with progress.  Take
necessary fire-prevention measures.  Do not allow hazardous, dangerous, or unsanitary
conditions, or public nuisances to develop or persist on site.

1.3 PROTECTION OF EXISTING UTILITIES

A. Concealed utilities of record are shown on Drawings.  These are not necessarily exact with
respect to location or completeness. Contractor to coordinate utility locates prior to
excavation.

B. Notify Owner in writing, on each occasion, of intent to work near or on existing
underground utility services or structures that may affect Owner occupied portions of Project
Site.  Submit procedure for safe and continuous operation of services.  Do not proceed prior
to approval.

C. Proceed with sufficient caution to preclude damaging utilities known or unknown.  In event
unidentified utilities are encountered, promptly notify Owner.

D. In the event Owner’s utilities are damaged during construction, promptly provide temporary
services and make repairs to maintain continuity of services at the Contractor's expense.

1.4 TEMPORARY POWER
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A. Temporary power can come from the existing building and the Contractor will not be
charged.

B. Complement existing power service capacity and characteristics as required for construction
operations.

C. Provide power outlets with branch wiring and distribution boxes located as required for
construction operations. Provide suitable, flexible power cords as required for portable
construction tools and equipment.

D. Provide main service disconnect and overcurrent protection at convenient location.

E. Permanent convenience receptacles may be used during construction. Replace any damaged
receptacles caused by this use.

1.5 TEMPORARY VENTILATION

A. Ventilate enclosed areas to achieve curing of materials, to dissipate humidity and to prevent
accumulation of dust, fumes, vapors or gases.

B. When hazardous chemicals, mineral-spirit based paints, adhesives, or other similar materials
are used, the Contractor shall exhaust toxic, noxious, or odor producing fumes from the
building.  Method of exhaust shall ensure safety of building occupants and pedestrians in and
around the project site.  All existing building supply and return air ductwork within the
construction area shall be capped air-tight to prevent distribution of fumes throughout the
building.

C. Replace filters, clean and lubricate system prior to acceptance by Owner.

1.6 COMMUNICATION SERVICES

A. Post in field office a list of important telephone numbers.

1. Police and fire departments.

2. Ambulance service.

3. Contractor’s home office.

4. Architect’s office.

5. Owner’s Office.

6. Principal subcontractors’ field and home offices.

B. Provide mobile telephone for superintendent’s use, to be operational and kept on his/her
person at all times during working hours under this contract.

1.7 TEMPORARY SANITARY FACILITIES



Longview School District HVAC and Indoor Air Quality
Improvements

TEMPORARY FACILITIES AND CONTROLS

Integrus Project No. 22220.00  SECTION 015000 

 BID SET –  04/26/2023
Page 4 of 10

A. Provide and maintain required facilities and enclosures. Existing facility use is not permitted.
Provide facilities at time of Project mobilization.

1.8 VEHICULAR ACCESS

A. Locate as approved by Architect/Engineer.

B. Provide unimpeded access for emergency vehicles. Maintain 20 foot wide driveways with
turning space between and around combustible materials.

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

D. Provide means of removing mud from vehicle wheels before entering streets to AHJ
standards.

E. Use designated existing on-Site roads for construction traffic.

1.9 PARKING

A. Locate as approved by Architect/Engineer.

B. If Site space is not adequate, provide additional off-Site parking.

C. Use of designated areas of existing parking facilities used by construction personnel is
permitted.

D. Do not allow heavy vehicles or construction equipment in parking areas.

E. Designate one parking space for Architect/Engineer/Owner’s Representative.

F. Permanent Pavements and Parking Facilities:

1. Bases for permanent roads and parking areas may be used for construction traffic.

2. Avoid traffic loading beyond paving design capacity. Tracked vehicles are not
allowed.

G. Maintenance:

1. Maintain traffic and parking areas in sound condition free of excavated material,
construction equipment, products, mud, snow, ice and the like.

2. Maintain existing and permanent paved areas used for construction; promptly repair
breaks, potholes, low areas, standing water and other deficiencies, to maintain paving
and drainage in original condition.

H. Removal, Repair:

1. Remove temporary materials and construction at Substantial Completion.



Longview School District HVAC and Indoor Air Quality
Improvements

TEMPORARY FACILITIES AND CONTROLS

Integrus Project No. 22220.00  SECTION 015000 

 BID SET –  04/26/2023
Page 5 of 10

2. Remove underground Work and compacted materials to depth of 2 feet; fill and grade
Site as indicated.

3. Repair facilities damaged by use, to original condition.

1.10 PROGRESS CLEANING AND WASTE REMOVAL

A. Maintain areas free of waste materials, debris, and rubbish. Maintain Site in clean and
orderly condition.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces and other closed
or remote spaces, before enclosing spaces.

C. Broom and vacuum clean interior areas before starting surface finishing and continue
cleaning to eliminate dust.

D. Collect and remove waste materials, debris, and rubbish from Site weekly and dispose of
off-Site.

E. Provide adequate storage for all items, awaiting removal from the job site, observing all
requirements for fire prevention and protection of the ecology

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

G. Dispose of flammable, hazardous and toxic waste materials on daily bases.  Do not permit
storage inside buildings.

H. Provide vehicles to haul materials off site that are constructed and loaded so as to prevent
any leaking of materials from the vehicle (RCW 46.61.655).  Keep sidewalks, lawns,
parking areas and streets clear of all construction materials, debris, gravel, rock and dirt
attributed to the General Contractor or the sub-contractors.  Clean up these areas on a daily
and/or "upon request" basis as determined by the Architect's representative.

1.11 TRAFFIC REGULATION

A. Signs, Signals, and Devices:

1. Post-Mounted and Wall-Mounted Traffic Control and Informational Signs: As
approved by authorities having jurisdiction.

2. Traffic Control Signals: As approved by local jurisdiction.

3. Traffic Cones, Drums, Flares, and Lights: As approved by authorities having
jurisdiction.

4. Flag Person Equipment: As required by authorities having jurisdiction.
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B. Flag Persons: Provide trained and equipped flag persons to regulate traffic when
construction operations or traffic encroach on public traffic lanes.

C. Flares and Lights: Use flares and lights during hours of low visibility to delineate traffic
lanes and to guide traffic.

D. Haul Routes:

1. Consult with authorities having jurisdiction and establish public thoroughfares to be
used for haul routes and Site access.

2. Confine construction traffic to designated haul routes.

3. Provide traffic control at critical areas of haul routes to regulate traffic and to
minimize interference with public traffic.

E. Traffic Signs and Signals:

1. Provide signs at approaches to Site and on Site, at crossroads, detours, parking areas,
and elsewhere as needed to direct construction and affected public traffic.

2. Provide, operate, and maintain traffic control signals to direct and maintain orderly
flow of traffic in areas under Contractor's control and areas affected by Contractor's
operations.

3. Relocate signs and signals as Work progresses, to maintain effective traffic control.

F. Removal:

1. Remove equipment and devices when no longer required.

2. Repair damage caused by installation.

3. Remove post settings to depth of 2 feet, compact and finish to match adjacent grade.

1.12 FIRE-PREVENTION FACILITIES

A. Prohibit smoking within buildings under construction and demolition. Tobacco products are
not permitted on grounds and construction site during the Work of this Contract.

B. Establish fire watch for cutting, welding, and other hazardous operations capable of starting
fires. Maintain fire watch before, during, and after hazardous operations until threat of fire
does not exist.

C. Standpipes: Install minimum of one standpipe for use during construction before building
reaches 40 feet in height.

D. Portable Fire Extinguishers: NFPA 10; 10-pound capacity, 4A-60B: C UL rating.
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1. Provide one fire extinguisher at each stairway on each floor of buildings under
construction and demolition.

2. Provide minimum of one fire extinguisher in every construction trailer and storage
shed.

3. Provide minimum of one fire extinguisher on roof during roofing operations using
heat-producing equipment.

1.13 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas and to protect existing
facilities and adjacent properties from damage from construction operations and demolition.

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

C. Protect non-owned vehicular traffic, stored materials, Site, and structures from damage.

1.14 TRAFFIC AND PEDESTRIAN OBSTRUCTIONS

A. Provide signs and/or flag-persons in accordance with WAC 296-155-305 and RCW
47.36.200 for deliveries or operations which obstruct traffic in the street.

B. Contractor's equipment located on sidewalks or other pedestrian ways shall be suitably
barricaded for cane detection as a warning for sight impaired persons.  Barricade shall
include a horizontal member at a maximum of two feet above the walking surface.
 Pedestrian traffic will be diverted with appropriate signs, barricades, fences, etc., from any
area where contractor equipment or operations may pose a threat to the safety and health of
passing pedestrians.

1.15 ENCLOSURES AND FENCING

A. Construction: approved Contractor's option.

B. Provide 6-foot-high fence around construction Site; equip with vehicular gates with locks.

1. Post fence with "Danger Hard Hat Area" signs at maximum 50 foot centers.

C. Exterior Enclosures:

1. Provide temporary insulated, weathertight closure of exterior openings to
accommodate acceptable working conditions and protection for products, to allow for
temporary heating and maintenance of required ambient temperatures identified in
individual Specification Sections, and to prevent entry of unauthorized persons.
Provide access doors with self-closing hardware and locks.

D. Interior Enclosures:
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1. Provide temporary partitions and ceilings as required to prevent damage to existing
materials and equipment.

1.16 SECURITY

A. Security Program:

1. Protect Work on existing premises and Owner's operations from theft, vandalism, and
unauthorized entry.

2. Initiate program at Project mobilization.

3. Maintain program throughout construction period until directed by Architect/Engineer.

1.17 DUST CONTROL

A. Execute Work by methods that minimize raising dust from construction operations.

B. Provide positive means to prevent airborne dust from dispersing into atmosphere.

1.18 EROSION AND SEDIMENT CONTROL

A. Plan and execute construction by methods to control surface drainage from cuts and fills
from borrow and waste disposal areas. Prevent erosion and sedimentation.

B. Minimize surface area of bare soil exposed at one time.

C. Provide temporary measures including berms, dikes, drains, and other devices to prevent
water flow.

D. Construct fill and waste areas by selective placement to avoid erosive surface silts and clays.

E. Periodically inspect earthwork to detect evidence of erosion and sedimentation. Promptly
apply corrective measures.

1.19 NOISE CONTROL

A. Provide methods, means and facilities to minimize noise produced by construction
operations to level required by AHJ.

1.20 PEST AND RODENT CONTROL

A. Provide methods, means, and facilities to prevent rodents from accessing or invading
premises.

1.21 POLLUTION CONTROL

A. Comply with pollution and environmental control requirements of authorities having
jurisdiction.
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B. The Contractor shall exercise every reasonable precaution to protect channels, storm drains,
and bodies of water from pollution and shall conduct and schedule its operations so as to
minimize or avoid muddying and silting of said channels, drains, and waters.  Water
pollution control work shall consist of constructing those facilities which may be required to
provide prevention, control, and abatement of water pollution.  Provide a Stormwater
Pollution Prevention Plan (SPPP) as required by the Washington State Department of
Ecology.  Submit for approval to DOE and make corrections required.  Pay the permit fee
required by DOE.

1.22 HAZARDOUS MATERIALS SPILLS

A. If hazardous materials are released on the construction premises, a record of type of
materials spilled, quantity, containment, cleanup, decontamination and disposal mechanisms
used, reports made to regulatory agencies, and records of regulatory agency activity, if any,
shall be kept by the Contractor and provided to Architect.

B. Contractor and all subcontractors shall immediately report all spills of hazardous materials to
Architect.

C. The Contractor shall be responsible for spill containment, regulatory reporting, cleanup,
decontamination, and waste disposal which meets WAC 173-340 and 173-303.   See Section
017419 - Construction Waste Management, “Dangerous Waste Management,” for additional
information regarding disposal of hazardous materials.

1.23 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities and materials before Substantial
Completion inspection.

B. Remove underground installations to minimum depth of 2 feet. Grade Site as indicated on
Drawings.

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

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

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION  015000
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PART 1 GENERAL

1.1 SECTION INCLUDES

A. Products.

B. Product delivery requirements.

C. Product storage and handling requirements.

D. Product options.

E. Damaged Products.

F. General Product Requirements

G. Equipment electrical characteristics and components.

1.2 PRODUCTS

A. At minimum, comply with specified requirements and reference standards.

B. Specified products define standard of quality, type, function, dimension, appearance and
performance required.

C. Furnish products of qualified manufacturers that are suitable for intended use. Furnish
products of each type by single manufacturer unless specified otherwise. Confirm that
manufacturer's production capacity can provide sufficient product, on time, to meet Project
requirements.

D. Where Specifications include the phrase “as selected from manufacturer’s colors, patterns,
textures” or a similar phrase, select a product (and manufacturer) that complies with other
specified requirements.

1. Standard Range:  Where Specifications include the phrase “standard range of colors,
patterns, textures” or similar phrase, Architect will select color, pattern, or texture
from manufacturer’s product line that does not include premium items.

2. Full Range:  Where Specifications include the phrase “full range of colors, patterns,
textures” or similar phrase, Architect will select color, pattern, or texture from
manufacturer’s product line that includes both standard and premium items.

1.3 PRODUCT DELIVERY REQUIREMENTS

A. Comply   with delivery requirements in Section 017419 - Construction Waste Management
and Disposal.
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B. Schedule delivery of products affecting Progress Schedule critical path to complete project
within time of completion stated in the Agreement.  Associated cost increases due to failure
to meet accelerated delivery schedules and deliveries of long lead time products are
responsibility of Contractor.

C. Coordinate to avoid conflict with work and site conditions.  Limit long term site storage,
overcrowding of limited storage space, and conflict with available equipment and personnel
for handling Products.

D. Coordinate delivery to limit storage time for Products that are flammable, hazardous, easily
damaged, subject to deterioration, or liable for theft or loss.

E. Transport and handle products according to manufacturer's instructions.

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

G. Provide equipment and personnel to handle products; use methods to prevent soiling,
disfigurement, or damage.

1.4 PRODUCT STORAGE REQUIREMENTS

A. Store and protect products according to manufacturer's instructions.

B. Store products with seals and labels intact and legible.

C. Store sensitive products in weathertight, climate-controlled enclosures in an environment
suitable to product.

D. For exterior storage of fabricated products, place products on sloped supports aboveground.

E. Provide bonded off-Site storage and protection when Site does not permit on-Site storage or
protection.

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

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

H. Provide equipment and personnel to store products; use methods to prevent soiling,
disfigurement, or damage.

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

1.5 PRODUCT HANDLING REQUIREMENTS
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A. Provide equipment and personnel necessary to handle Products, including those furnished by
Owner, by methods to prevent soiling, damage, or loss of Products and protective packaging.

B. Provide additional protection during handling as necessary to prevent scraping, marring, and
other damage to Products and surrounding surfaces.

C. Handle Products by methods to prevent bending or overstressing.

D. Lift heavy components only at designated lifting points.

1.6 DAMAGED PRODUCTS

A. Promptly remove damaged and deteriorated Products from premises.  Replace with new
undamaged materials conforming to Contract Documents.

1.7 PRODUCT OPTIONS

A. Products Specified by Naming One or More Manufacturers with Provision for Substitutions:
Submit Request for Substitution for any manufacturer not named, according to Section
012500 - Substitution Procedures.

PART 2 PRODUCTS

2.1 GENERAL PRODUCT REQUIREMENTS

A. Provide products that comply with the Contract Documents, that are undamaged and, unless
otherwise indicated, new at the time of installation.

1. Provide products complete with accessories, trim, finish, safety guards, and other
devices and details needed for a complete installation and the intended use and effect.

2. Standard Products: Where available, provide standard products of types which have
been produced and used previously and successfully on other projects and in similar
application.

3. Color and Appearance Consistency of Finish Materials: All finish materials of their
respective kinds, in regards to construction phasing, shall be consistent in color and
appearance throughout the total Project and shall be purchased out of one dye lot,
production run, batch, etc., as applicable, for the total Project for each respective
material.

B. Additional Requirements: Material and equipment incorporated in to the work:

1. Shall conform to applicable specifications and standards.

2. Shall comply with size, make, type and quality specified or as specifically approved in
writing by Architect.

3. Shall be free of ASBESTOS, FORMALDEHYDE and LEAD.
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4. Manufactured and Fabricated Products:

a. Manufacture like parts of duplicate units to standard sizes and gauges; parts to
be interchangeable.

b. Two or more items of the same kind to be identical and by same manufacturer
(whether furnished under one Section or more).

c. Products shall be suitable for service conditions. Adhere to indicated equipment
capacities, sizes, and dimensions unless variations are specifically approved in
writing.

d. Except where field finishing is specified or otherwise required, products and
fabricated items shall be pre-finished off-site.

e. Do not use materials and equipment for other than designed or specified
purposes and uses.

2.2 EQUIPMENT ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Wiring Terminations: Furnish terminal lugs to match branch circuit conductor quantities,
sizes, and materials indicated. Include lugs for terminal box.

B. Cord and Plug: Furnish minimum 6-foot  long cord and plug including grounding connector
for connection to electric wiring system. Cord of longer length may be specified in
individual Specification Sections or required for actual connection.

PART 3 EXECUTION - NOT USED

END OF SECTION  016000
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PART 1 GENERAL

1.1 SECTION INCLUDES

A. Starting of systems.

B. Testing, adjusting, and balancing.

C. Project record documents.

D. Execution Cutting and patching.

E. Special Procedures

F. Protecting installed construction.

1.2 STARTING OF SYSTEMS

A. Coordinate schedule for startup of various equipment and systems.

B. Notify Architect/Engineer seven days prior to startup of each item.

C. Verify that each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions which may cause damage.

D. Verify that tests, meter readings, and electrical characteristics agree with those required by
equipment or system manufacturer.

E. Verify that wiring and support components for equipment are complete and tested.

F. Execute startup under supervision of manufacturer's representative or Contractors' personnel
according to manufacturer's instructions.

G. When specified in individual Specification Sections, require manufacturer to provide
authorized representative who will be present at Site to inspect, check, and approve
equipment or system installation prior to startup and will supervise placing equipment or
system in operation.

H. For equipment or systems requiring seasonal operation, perform demonstration for other
season within six months.

I. Starting Systems:  The Commissioning Agent shall witness all Startups of equipment
required to be commissioned.

J. Submit a report, PDF format preferred according to Section 013300 - Submittal Procedures
that equipment or system has been properly installed and is functioning correctly.

1.3 TESTING, ADJUSTING, AND BALANCING
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A. Owner will appoint, employ, and pay for services of independent firm to perform testing,
adjusting, and balancing.

B. Reports will be submitted by independent firm to Architect/Engineer indicating observations
and results of tests and indicating compliance or noncompliance with requirements of
Contract Documents.

1.4 PROJECT RECORD DOCUMENTS

A. Maintain on Site one set of the following record documents; record actual revisions to the
Work:

1. Drawings.

2. Specifications.

3. Addenda.

4. Change Orders and other modifications to the Contract.

5. Reviewed Shop Drawings, product data, and Samples.

6. Manufacturer's instruction for assembly, installation, and adjusting.

B. Ensure entries are complete and accurate, enabling future reference by Owner.

C. Store record documents separate from documents used for construction.

D. Record information concurrent with construction progress, not less than weekly.

E. Specifications: Legibly mark and record, at each product Section, description of actual
products installed, including the following:

1. Manufacturer's name and product model and number.

2. Product substitutions or alternates used.

3. Changes made by Addenda and modifications.

F. Record Drawings and Shop Drawings: Legibly mark each item to record actual construction
as follows:

1. Include Contract modifications such as Addenda, supplementary instructions, change
directives, field orders, minor changes in the Work, and change orders.

2. Include locations of concealed elements of the Work.

3. Identify depth of buried utility lines and provide dimensions showing distances from
permanent facility components that are parallel to utilities.
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4. Dimension ends, corners, and junctions of buried utilities to permanent facility
components using triangulation.

5. Identify and locate existing buried or concealed items encountered during Project.

6. Measured depths of foundations in relation to finish  floor datum.

7. Measured horizontal and vertical locations of underground utilities and appurtenances,
referenced to permanent surface improvements.

8. Measured locations of internal utilities and appurtenances concealed in construction,
referenced to visible and accessible features of the Work.

9. Field changes of dimension and detail.

10. Details not on original Drawings.

11. Provide photographs of congested areas before closed in by Gyp or finishes.

G. Submit PDF electronic files of marked-up documents to Architect/Engineer before
Substantial Completion.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that existing Site conditions and substrate surfaces are acceptable for subsequent
Work. Beginning new Work means acceptance of existing conditions.

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

C. Examine and verify specific conditions described in individual Specification Sections.

D. Verify that utility services are available with correct characteristics and in correct locations.

E. Installer’s Inspection of Conditions

1. Require Installer of each major unit of work to inspect substrate to receive the work,
and conditions under which the work will be performed, and to report (in writing to
Contractor) unsatisfactory conditions.

2. Do not proceed with the work until unsatisfactory conditions have been corrected in a
manner acceptable to Installer.

F. Contractor’s Inspection. Inspect each item of material or equipment immediately prior to
installation, and reject damaged and defective items.
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3.2 PREPARATION

A. Clean substrate surfaces prior to applying next material or substance according to
manufacturer's instructions.

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

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

3.3 EXECUTION

A. Comply with manufacturer's installation instructions, performing each step in sequence.
Maintain one set of manufacturer's installation instructions at Project Site during installation
and until completion of construction.

B. When manufacturer's installation instructions conflict with Contract Documents, request
clarification from Architect/Engineer before proceeding.

1. Do not omit any preparatory step or installation procedure unless it is:

a. Verified with and accepted by Architect in writing.

b. Specifically modified or exempted by Contract Documents.

C. Perform additional requirements that are specified which are greater than the manufacturer’s
requirements and do not have a deleterious effect on the product being installed.

D. Verify that field measurements are as indicated on approved Shop Drawings or as instructed
by manufacturer.

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

1. Secure Work true to line and level and within specified tolerances, or if not specified,
industry-recognized tolerances.

2. Physically separate products in place, provide electrical insulation, or provide
protective coatings to prevent galvanic action or corrosion between dissimilar metals.

3. Exposed Joints:  Provide uniform joint width and arrange to obtain best visual effect.
 Refer questionable visual-effect choices to Architect/Engineer for final decision.

F. Allow for expansion of materials and building movement.

G. Climatic Conditions and Project Status: Install each unit of Work under conditions to ensure
best possible results in coordination with entire Project.

1. Isolate each unit of Work from incompatible Work as necessary to prevent
deterioration.
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2. Coordinate enclosure of Work with required inspections, photographs and tests to
minimize necessity of uncovering Work for those purposes.

H. Mounting Heights: Where not indicated, mount individual units of Work at industry
recognized standard mounting heights for particular application indicated.

1. Refer questionable mounting heights choices to Architect/Engineer for final decision.

2. Elements Identified as Accessible to Handicapped: Comply with applicable codes and
regulations.

I. Adjust operating products and equipment to ensure smooth and unhindered operation.

J. Clean and perform maintenance on installed Work as frequently as necessary through
remainder of construction period.  Lubricate operable components as recommended by
manufacturer.

3.4 CUTTING AND PATCHING

A. Employ skilled and experienced installers to perform cutting and patching.

B. Submit request in advance of cutting or altering elements affecting:

1. Structural integrity of element.

2. Integrity of weather-exposed or moisture-resistant elements.

3. Efficiency, maintenance or safety of element.

4. Visual qualities of sight-exposed elements.

5. Work of Owner or separate contractor.

C. Execute cutting, fitting, and patching, including excavation and fill to complete Work and to:

1. Fit the several parts together, to integrate with other Work.

2. Uncover Work to install or correct ill-timed Work.

3. Remove and replace defective and nonconforming Work.

4. Remove samples of installed Work for testing.

5. Provide openings in elements of Work for penetrations of mechanical and electrical
Work.

D. Structural Work: Conform to Structural requirements for cutting of structural members.  Do
no cutting of structural elements that could reduce structural load capacity, deflection ratio,
or integrity of structural systems without prior direction from Structural Engineer.
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E. Plumbing, Heating, Ventilating and Air Conditioning, and Electrical Work: Refer to
Division 22, Division 23, and Division 26.

F. Execute Work by methods to avoid damage to other Work and to provide proper surfaces to
receive patching and finishing.

G. Cut masonry and concrete materials using masonry saw or core drill.

H. Restore Work with new products according to requirements of Contract Documents.

I. Fit Work tight to pipes, sleeves, ducts, conduits and other penetrations through surfaces.

J. Maintain integrity of wall, ceiling, or floor construction; completely seal voids.

K. Refinish surfaces to match adjacent finishes. For continuous surfaces, refinish to nearest
intersection; for assembly, refinish entire unit.

L. Identify hazardous substances or conditions exposed during the Work to Architect/Engineer
for decision or remedy.

M. Leave areas clean and free from debris.  Remove spillage, soiling, sealants and overspray
from finished surfaces.

3.5 PROTECTING INSTALLED CONSTRUCTION

A. In-Place Protection

1. General

a. During handling and installation of work at project site, clean and protect work
in progress and adjoining work on a basis of perpetual maintenance.

b. Clean and perform maintenance on newly installed work as frequently as
necessary through remainder of construction period.

c. Adjust and lubricate moving components to ensure operability without
damaging effects. Contractor is responsible for function, condition and
unblemished appearance of all work on Project, and any item or work judged
defective by Architect shall be subject to replacement at no additional cost to
Owner.

B. To extent possible through reasonable control and protection methods, supervise
performance of work in a manner and by means which will ensure that none of the work,
whether completed or in progress, will be subjected to harmful, dangerous, damaging, or
otherwise deleterious exposures during construction period.

C. Protect installed Work and provide special protection where specified in individual
Specification Sections.
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D. Provide temporary and removable protection for installed products. Control activity in
immediate Work area to prevent damage.

E. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

F. Use durable sheet materials to protect finished floors, stairs, and other surfaces from traffic,
dirt, wear, damage, or movement of heavy objects.

G. Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

H. Prohibit traffic from landscaped areas.

I. Remove protective devices when no longer needed, prior to completion of work

3.6 SPECIAL PROCEDURES

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

B. Employ skilled and experienced installer to perform alteration work.

C. Cut, move, or remove items as necessary for access to alterations and renovation Work.
Replace and restore at completion.

D. Remove unsuitable material not marked for salvage, including rotted wood, corroded metals,
and deteriorated masonry and concrete. Replace materials as specified for finished Work.

E. Remove debris and abandoned items from area and from concealed spaces.

F. Prepare surface and remove surface finishes to permit installation of new work and finishes.

G. Close openings in exterior surfaces to protect existing work from weather and extremes of
temperature and humidity.

H. Remove, cut, and patch Work in manner to minimize damage and to permit restoring
products and finishes to original condition.

I. Refinish existing visible surfaces to remain in renovated rooms and spaces, to specified
condition for each material, with neat transition to adjacent finishes.

J. Where new Work abuts or aligns with existing, provide smooth and even transition. Patch
Work to match existing adjacent Work in texture and appearance.

K. When finished surfaces are cut so that smooth transition with new Work is not possible,
terminate existing surface along straight line at natural line of division and submit
recommendation to Architect for review.
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L. Where change of plane of 1/4 inch or more occurs, submit recommendation for providing
smooth transition to Architect for review.

M. Trim existing doors to clear new floor finish. Refinish trim to original condition.

N. Patch or replace portions of existing surfaces which are damaged, lifted, discolored, or
showing other imperfections.

O. Finish surfaces as specified in individual product sections.

END OF SECTION  017005
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PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:

1. General Requirement for Recycling and Adaptive Reuse.

2. Construction waste management plan.

B. Related Sections:

1.2 WASTE MANAGEMENT GOALS

A. The Owner desires that this project generate the least amount of waste possible and that the
Contractor employ processes to minimize the generation of waste due to error, poor
planning, breakage, mishandling, contamination, or other factors.

B. Of the waste material that is generated, as much as economically feasible shall be reused,
salvaged, or recycled.

1. Recycle and/or salvage at least  50 % of the non-hazardous construction and
demolition debris.

1.3 GENERAL REQUIREMENTS FOR RECYCLING

A. The General Contractor shall be responsible for:

1. Sorting, segregating, recycling, and placing designated waste materials into containers,
and for disposing of all unacceptable and dangerous wastes as defined below.

2. Furnish waste and recycle collection containers, service those containers, and dispose
of solid waste from the project, including unacceptable and dangerous waste.

3. Maintain recycling and adaptive reuse storage and collection area in orderly
arrangement with materials clearly separated to eliminate co-mingling of unsuitable
materials.

B. Waste which is disposed of by the General Contractor shall be in accordance with all
applicable local, state and federal regulations, including WAC 173-350, Solid Waste
Handling Standards, and WAC 173-303, Dangerous Waste Regulations.

1. Onsite recycling bins shall be well marked and easily distinguishable from waste bins.
 Each recycle bin shall be marked according to its contents.

1.4 PLAN REQUIREMENTS

A. Develop and implement construction waste management plan as approved by
Architect/Engineer.
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B. Intent:

1. Divert construction, demolition, and land-clearing debris from landfill disposal.

2. Redirect recyclable material back to manufacturing process.

3. Generate cost savings or increase minimal additional cost to Project for waste
disposal.

1.5 SUBMITTALS

A. Section 013300 - Submittal Procedures contains requirements for submittals.

B. Construction Waste Management Plan: Submit construction waste management plan
describing methods and procedures for implementation and monitoring compliance
including the following:

1. Transportation company hauling construction waste to waste processing facilities.

2. Recycling and adaptive reuse processing facilities and waste type each facility will
accept.

3. Construction waste materials anticipated for recycling and adaptive reuse.

4. On-Site sorting and Site storage methods.

C. Submit documentation prior to  Substantial   Completion substantiating construction waste
management plan was maintained and goals were achieved.

1. Trash: Quantity by weight deposited in landfills. Include associated fees,
transportation costs, container rentals, and taxes for total cost of disposal.

2. Salvaged Material: Quantity by weight with destination for each type of material
salvaged for resale, recycling, or adaptive reuse. Include associated fees, transportation
costs, container rentals, taxes for total cost of disposal, and reimbursements due to
salvage resale.

3. Total Cost: Indicate total cost or savings for implementation of construction waste
management plan.

1.6 CONSTRUCTION WASTE MANAGEMENT PLAN

A. Construction Waste Landfill Diversion: Minimum 50 percent by weight of construction
waste materials for duration of Project through resale, recycling, or adaptive reuse.

B. Implement construction waste management plan at start of construction.

C. Distribute approved construction waste management plan to Subcontractors and others
affected by plan requirements.
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D. Oversee plan implementation, instruct construction personnel for plan compliance, and
document plan results.

E. Dangerous Waste Management:

1. Dangerous waste generated during the project shall be identified, accumulated and
disposed in accordance with WAC 173-303.  General Contractor generated dangerous
waste must be shipped for disposal within 90 days of generation.

2. General Contractor may accumulate dangerous waste in accordance with WAC
173-303 and Washington Department of Ecology Technical Information
Memorandum 94-120, Satellite Accumulation
(http://www.ecy.wa.gov/pubs/94120.pdf).  If General Contractor accumulates
dangerous waste in greater volume than 55 gal or acutely hazardous waste in greater
volume than one quart, General Contractor shall establish and operate a “90-day”
accumulation area in accordance with WAC 173-303.

3. General Contractor shall dispose dangerous waste only through vendor(s) approved by
owner.  General Contractor shall arrange all dangerous waste shipments.  Utilization
of the vendor and facilities included in the State of Washington Hazardous Waste
Disposal contract is authorized.  Any other proposed vendor(s) and/or facilities are
subject to audit by owner, prior to utilization.  General Contractor shall pay for said
audits.

F. Purchase products to prevent waste by:

1. Ensuring correct quantity of each material is delivered to Site.

2. Choosing products with minimal or no packaging.

3. Requiring suppliers to use returnable pallets or containers.

4. Requiring suppliers to take or buy back rejected or unused items.

G. Resources for Development of a Waste Management Plan: The following resource is
available to assist in developing a waste management plan.

1. http://your.kingcounty.gov/solidwaste/greenbuilding/specifications-plans.asp

1.7 CONSTRUCTION WASTE RECYCLING

A. Use source separation method or comingling method suitable to sorting and processing
method of selected recycling center. Dispose nonrecyclable trash separately into landfill.

B. Source Separation Method: Recyclable materials separated from trash and sorted into
separate bins or containers, identified by waste type, prior to transportation to recycling
center.

http://www.ecy.wa.gov/pubs/94120.pdf
http://your.kingcounty.gov/solidwaste/greenbuilding/specifications-plans.asp
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C. Comingling Method: Recyclable materials separated from trash and placed in unsorted bins
or container for sorting at recycling center.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION

3.1 WASTE MANAGEMENT PLAN IMPLEMENTATION

A. Manager: Designate an on-site person or persons responsible for instructing workers and
overseeing and documenting results of the Waste Management Plan.

B. Communication: Distribute copies of the Waste Management Plan to job site foreman, each
subcontractor, Owner, and Architect.

C. Instruction: Provide on-site instruction of appropriate separation, handling, and recycling,
salvage, reuse, and return methods to be used by all parties at the appropriate stages of the
project.

D. Meetings: Discuss trash/waste management goals and issues at project meetings.

1. Pre-bid meeting.

2. Pre-construction meeting.

3. Regular job-site meetings.

3.2 CONSTRUCTION WASTE COLLECTION

A. Collect construction waste materials in marked bins or containers and arrange for
transportation to recycling centers or adaptive salvage and reuse processing facilities.

B. Maintain recycling and adaptive reuse storage and collection area in orderly arrangement
with materials separated to eliminate co-mingling of materials required to be delivered
separately to waste processing facility.

C. Store construction waste materials to prevent environmental pollution, fire hazards, hazards
to persons and property, and contamination of stored materials.

D. Cover construction waste materials subject to disintegration, evaporation, settling, or runoff
to prevent polluting air, water, and soil.

3.3 CONSTRUCTION WASTE DISPOSAL

A. Deliver construction waste to waste processing facilities. Obtain receipt for deliveries.

B. Dispose of construction waste not capable of being recycled or adaptively reused by delivery
to landfill, incinerator, or other legal disposal facility. Obtain receipt for deliveries.

3.4 SITE MAINTENANCE
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A. Do not use the Owner’s waste containers for construction waste.

B. Dispose daily of flammable, hazardous and toxic waste materials.  Dispose of trash and
debris in compliance with governing codes, ordinances, regulations and anti-pollution laws.

C. Locate dumpster(s) at a site designated by the Owner.

END OF SECTION  017419
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PART 1 GENERAL

1.1 SECTION INCLUDES

A. Closeout procedures.

B. Demonstration and instructions.

C. Operation and maintenance data.

D. Manual for equipment and systems.

E. Spare parts and maintenance products.

F. Product warranties and product bonds.

G. Final cleaning.

1.2 CLOSEOUT PROCEDURES

A. Prerequisites to Substantial Completion: Complete following items before requesting
Certification of Substantial Completion, either for entire Work or for portions of Work:

1. Submit maintenance manuals, Project record documents, digital images of
construction photographs and other similar final record data in compliance with this
Section.

2. Complete facility startup, testing, adjusting, balancing of systems and equipment,
demonstrations and instructions to Owner's operating and maintenance personnel as
specified in compliance Contract Documents.

3. Conduct inspection to establish basis for request that Work is substantially complete.
 Create comprehensive list (initial punch list) indicating items to be completed or
corrected, value of incomplete or nonconforming Work, reason for being incomplete,
and date of anticipated completion for each item.  Include copy of list with request for
Certificate of Substantial Completion.

4. Obtain and submit releases enabling Owner's full, unrestricted use of Project and
access to services and utilities.  Include certificate of occupancy, operating certificates,
and similar releases from authorities having jurisdiction and utility companies.

5. Insurance:  Advise Owner of insurance change-over requirements.

6. Deliver tools, spare parts, extra stocks of material, and similar physical items to
Owner.

7. Make final change-over of locks and transmit keys directly to Owner. Advise Owner's
personnel of change-over in security provisions.
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8. Discontinue or change over and remove temporary facilities and services from Project
Site, along with construction tools, mockups, and similar elements.

9. Perform final cleaning according to this Section.

B. Substantial Completion Inspection:

1. When Contractor considers Work to be substantially complete, submit to
Architect/Engineer:

a. Written certificate that Work, or designated portion, is substantially complete.

b. List of items to be completed or corrected (initial punch list).

2. Within seven days after receipt of request for Substantial Completion,
Architect/Engineer will make inspection to determine whether Work or designated
portion is substantially complete.

3. Should Architect/Engineer determine that Work is not substantially complete:

a. Architect/Engineer will promptly notify Contractor in writing, stating reasons
for its opinion.

b. Contractor shall remedy deficiencies in Work and send second written request
for Substantial Completion to Architect/Engineer.

c. Architect/Engineer will re-inspect Work.

d. Redo and Inspection of Deficient Work: Repeated until Work passes
Architect/Engineer's inspection.

4. When Architect/Engineer finds that Work is substantially complete,
Architect/Engineer will:

a. Prepare Certificate of Substantial Completion on AIA G704 - Certificate of
Substantial Completion, accompanied by Contractor's list of items to be
completed or corrected as verified and amended by Architect/Engineer and
Owner (final punch list).

b. Submit Certificate to Owner and Contractor for their written acceptance of
responsibilities assigned to them in Certificate.

5. After Work is substantially complete, Contractor shall:

a. Allow Owner occupancy of Project under provisions stated in Certificate of
Substantial Completion.

b. Complete Work listed for completion or correction within time period
stipulated.
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6. Owner will occupy portions of building as specified in Section 011000 - Summary.

C. Prerequisites for Final Completion: Complete following items before requesting final
acceptance and final payment.

1. When Contractor considers Work to be complete, submit certification that:

a. Contract Documents have been reviewed.

b. Work has been examined for compliance with Contract Documents.

c. Work has been completed according to Contract Documents.

d. Work is completed and ready for final inspection.

2. Submittals: Submit following:

a. Final punch list indicating all items have been completed or corrected.

b. Final payment request with final releases and supporting documentation not
previously submitted and accepted. Include certificates of insurance for products
and completed operations where required.

c. Specified warranties, workmanship/maintenance bonds, maintenance
agreements, and other similar documents.

d. Accounting statement for final changes to Contract Sum.

e. Contractor's affidavit of payment of debts and claims on AIA G706 -
Contractor's Affidavit of Payment of Debts and Claims.

f. Contractor affidavit of release of liens on AIA G706A - Contractor's Affidavit
of Release of Liens.

g. Consent of surety to final payment on AIA G707 - Consent of Surety to Final
Payment Form.

h. Other Submittals Not Listed:  Submit as required by State and Local agencies,
Agreement, and Contracting Requirements.

3. Perform final cleaning for Contractor-soiled areas according to this Section.

D. Final Completion Inspection:

1. Within seven days after receipt of request for final inspection, Architect/Engineer will
make inspection to determine whether Work or designated portion is complete.

2. Should Architect/Engineer consider Work to be incomplete or defective:
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a. Architect/Engineer will promptly notify Contractor in writing, listing
incomplete or defective Work.

b. Contractor shall remedy stated deficiencies and send second written request to
Architect/Engineer that Work is complete.

c. Architect/Engineer will re-inspect Work.

d. Redo and Inspection of Deficient Work: Repeated until Work passes
Architect/Engineer's inspection.

E. Following determination that Work is complete, [Owner’s Representative and] Architect will
make recommendation to Owner for acceptance of Final Acceptance of Work.

F. [Owner] Owner’s Representative will issue Final Acceptance letter after determination that
requirements for Final Completion have been fulfilled.

G. Should [Owner’s Representative and] Architect be required to perform more than two
reviews for Substantial Completion or Final Completion, due to failure of the Work to
conform to completion status claimed by Contractor:

1. Contractor will compensate [Owner’s Representative and] Architect on a time and
expense basis at customary hourly rate for each additional review.

2. Compensation will be deducted from Contractor's Final Progress Payment.

1.3 DEMONSTRATION AND INSTRUCTIONS

A. The Contractor must train Owner maintenance personnel in the operation and maintenance
of mechanical and electrical equipment and other products identified in Contract Documents.
 Coordination must be maintained with systems designers for developing the hours of
instruction and scope of material to be covered.  Training of Owner personnel must not
begin until the Architect has approved the final submittal copy of the Operation and
Maintenance Manual.

B. Demonstrate Project equipment instructed by qualified representative who is knowledgeable
about the Project.

C. Video Recordings:  Provide high-quality color video recordings of demonstration and
instructional sessions. Engage approved videographer to record sessions. Include classroom
instructions, demonstrations, board diagrams, and other visual aids.

D. For equipment or systems requiring seasonal operation, perform demonstration for other
season within six months.

E. Use operation and maintenance manuals as basis for instruction. Review contents of manual
with Owner's personnel in detail to explain all aspects of operation and maintenance.
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F. Demonstrate startup, operation, control, adjustment, troubleshooting, servicing,
maintenance, and shutdown of each item of equipment at agreed time, at designated location.

G. Prepare and insert additional data in operations and maintenance manuals when need for
additional data becomes apparent during instruction.

H. Required instruction time for each item of equipment and system is specified in individual
Specification Sections.

I. At each training session, provide a sign-in sheet for signature of all Owner staff in
attendance.  Identify the sign-in sheet with the training being provided and the date of the
training.  Submit the sign-in sheet(s) before Final Acceptance.

1.4 OPERATION AND MAINTENANCE DATA

A. Submit PDF copy of preliminary draft prior to Substantial Completion. Architect/Engineer
will review draft and return one copy with comments.  Revise content of document sets as
required prior to final submission.

B. Submit final copy in PDF composite electronic indexed file at Substantial Completion.

C. Prepare media cover with printed title "OPERATION AND MAINTENANCE
INSTRUCTIONS," title of Project.

D. Internally subdivide media contents with permanent page dividers, logically organized as
described below.

E. Drawings: Provide scalable PDF copies in media requested.

F. Contents: Prepare table of contents for media, with each product or system description
identified, in three parts as follows:

1. Part 1: Directory, listing names, addresses, and telephone numbers of
Architect/Engineer, Contractor, Subcontractors, and major equipment suppliers.

2. Part 2: Operation and maintenance instructions, arranged by Section. For each
category, identify names, addresses, and telephone numbers of Subcontractors and
suppliers. Include the following:

a. Significant design criteria.

b. List of equipment.

c. Parts list for each component.

d. Operating instructions.

e. Maintenance instructions for equipment and systems.
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f. Maintenance instructions for finishes, including recommended cleaning methods
and materials, and special precautions identifying detrimental agents.

g. Safety precautions to be taken when operating and maintaining or working near
equipment.

3. Part 3: Project documents and certificates, including the following:

a. Shop Drawings and product data.

1) Air and water balance reports.

b. Certificates.

c. PDF copies of warranties and bonds. Deliver original to Owner in separate
bound folder in CSI format.

1.5 SPARE PARTS AND MAINTENANCE PRODUCTS

A. Furnish spare parts, maintenance, and extra products in quantities specified in individual
Specification Sections.

B. Deliver to place in location as directed by Owner; obtain receipt prior to final payment.

1.6 PRODUCT WARRANTIES AND PRODUCT BONDS

A. Obtain warranties and bonds executed  by responsible Subcontractors, suppliers and
manufacturers within ten days after completion of applicable item of Work.

B. Execute and assemble transferable warranty documents and bonds from Subcontractors,
suppliers, and manufacturers.

C. Verify documents are in proper form, contain full information and are notarized.

D. Co-execute submittals when required.

E. Include table of contents and assemble in three D side ring binder with durable plastic cover.
Maintain a PDF copy for O&M manual at project closeout.

F. Submit prior to final Application for Payment.

G. Warranties shall be dated for length of time specified from date of Substantial Completion
and will be rejected if dated otherwise.

H. Time of Submittals:

1. For equipment or component parts of equipment put into service during construction
with Owner's permission, submit documents within ten days after acceptance.
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2. Make other submittals within ten days after date of Substantial Completion, prior to
final Application for Payment.

3. For items of Work for which acceptance is delayed beyond Substantial Completion,
submit within ten days after acceptance, listing date of acceptance as beginning of
warranty or bond period.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION

3.1 FINAL CLEANING

A. Execute final cleaning prior to final Project assessment.

1. Employ experienced personnel or professional cleaning firm.

B. Clean interior and exterior glass and surfaces exposed to view; remove temporary labels,
stains, and foreign substances; polish transparent and glossy surfaces; and vacuum carpeted
and soft surfaces.

C. Clean equipment and fixtures to sanitary condition with appropriate cleaning materials.

D. Replace filters of operating equipment.

E. Clean debris from roofs, gutters, downspouts and drainage systems.

F. Clean Site; sweep paved areas, rake clean landscaped surfaces.

G. Remove waste and surplus materials, rubbish, and construction facilities from Site.

3.2 FINAL ADJUSTMENT OF ACCOUNTS

A. Submit final accounting statement to Architect making final adjustments to original Contract
Sum.

B. Indicate Original Contract Sum and determine Total Adjusted Contract Sum from additions
and deductions resulting from previous Change Orders, Alternates, Unit prices, and other
adjustments.

C. Deduct previous payments from adjusted Contract Sum to determine Total Contract Sum
remaining due.

D. Architect will prepare final Change Order reflecting approved adjustments to Contract Sum
not previously made by other Change Orders.

3.3 FINAL APPLICATION FOR PAYMENT
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A. Submit final Application for Payment in accordance with the Contracting Requirements, and
procedures and requirements of Owner, identifying total adjusted Contract Sum, previous
payments, and sum remaining due.

END OF SECTION  017700
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PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:

1. Demolition of designated construction and finishes.

2. Cutting and alterations to accommodate new Work.

3. Disconnecting and capping designated utilities.

4. Salvaging designated items for reuse or Owner’s retention.

5. Protection of items designated to remain.

6. Removal and disposal of demolished materials.

B. Related Sections:

1. Section 017419 - Construction Waste Managment and Disposal.

2. Section 070150 - Maintenance of Roofing.

3. Section 033000 - Cast in Place Concrete.

1.2 SUBMITTALS

A. Refer to Section 013300 - Submittal Procedures, for submittal requirements and procedures.

B. Demolition Plan:  Submit a Demolition Plan that generally describes the sequence of
demolition work and a brief description of activities.  Revise as necessary after review by
A/E and Owner.  Do not proceed until approved plan is received.

C. Project Record Documents:  Accurately record actual locations of capped utilities, surface
obstructions and abandoned items.  Submit this information with the project record
documents (as-builts) per Section 017800.

D. Shop Drawings:

1. Phasing of demolition work.

2. Indicate location and construction of barricades, fences, and temporary work.

E. Existing Building Documentation:  Submit a photographic survey indicating conditions
before, during, and after demolition work.

F. When existing conditions are discovered that differ from what is shown on the construction
documents, a description and/or detailed drawings of the actual existing conditions need to
be submitted to the Architect/Engineer immediately in a form that clearly shows the
differences and locations.  Approval will be required to continue work on these areas.
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1.3 SITE CONDITIONS

A. Maintenance of Services:  Locate, protect, support, and maintain uninterrupted all utilities,
equipment, services, and Owner’s property within the limits of the Work.

1.4 QUALITY ASSURANCE

A. Conform to applicable code for demolition work, dust control, products requiring electrical
disconnection and re-connection.

B. Use trained, qualified workers for demolition work, dust control, electrical disconnection
and re-connection, and removal of items to be salvaged.

C. Conform to all State and local regulations for notification and handling procedures when
hazardous or contaminated materials are discovered.  Notify A/E and Owner and obtain
direction to proceed.

D. Perform Work in accordance with State and local ordinances.

1.5 LIFE SAFETY PROVISIONS

A. No enclosure, shield or protective covering shall interfere with the use of an existing
emergency exit at any time, unless a temporary exit is substituted and approved by the local
Authority Having Jurisdiction (AHJ).

B. Maintain fully charged, certified (inspected and approved), compliant fire extinguishers and
hose racks, as required by the AHJ, readily available during demolition operations.

C. Post “NO SMOKING” signs and enforce this precaution within the structure and within the
AHJ required distance from the structure.

D. Instruct demolition personnel in fire safety and fire drill policies appropriate for the areas
where demolition operations occur.

E. Deployment, disposition, administration and implementation of any and all safety measures
are the sole responsibility of the Contractor.

1.6 SCHEDULING

A. Section 013216 - Construction Progress Schedule.

B. Schedule Work to precede new construction whenever possible.

C. Cooperate with Owner in scheduling noisy operations and waste removal that may impact
Owners operation and activities in adjoining spaces.

D. Perform noisy, malodorous, or dusty work:

1. Between hours of  7:00 a.m. and 6:00 p.m.
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2. On following days: Monday through Friday.

E. Coordinate utility and building service interruptions with Owner.

1. Do not disable or disrupt building fire or life safety systems without three days prior
written notice to Owner and AHJ.

2. Schedule tie-ins to existing systems to minimize disruption.

3. Coordinate Work to ensure fire sprinklers, fire alarms, smoke detectors, emergency
lighting, exit signs and other life safety systems remain in full operation in occupied
areas.

1.7 QUALIFICATIONS

A. Demolition Firm: Company specializing in performing work of this section with minimum
five years documented experience on projects of similar size, complexity and scope.

1.8 PRE-DEMOLITION MEETINGS

A. Section 013119 - Project Meetings.

B. Convene minimum one week prior to commencing work of this section.

C. Review with Owner’s Representative the Demolition Schedule.  Discuss closures,
shutdowns and operational impacts.

1.9 PROJECT CONDITIONS

A. The Contractor is responsible for the safety of his workmen and shall follow all WISHA
rules and regulations.  The Contractor shall provide respirators when recommended or
required.

B. Conduct demolition to minimize interference with occupied building areas and adjacent
buildings that are to remain in operation.

C. Notify Architect/Engineer immediately if existing conditions differ from shown on
construction documents.

PART 2 PRODUCTS

2.1 NOT USED

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine existing portions of work indicated to be demolished before demolition.

B. Verify hazardous material abatement is complete before beginning demolition.
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3.2 PREPARATION

A. Call Local Utility Line Information service not less than three working days before
performing Work.

1. Request underground utilities to be located and marked within and surrounding
construction areas.

B. Before beginning selective demolition activities: Provide, erect, and maintain temporary
barriers, safety and security devices, including warning signs and lights, and similar
measures, for protection of the public, Owner and existing improvements indicated to
remain. Erect temporary fences, overhead covers, temporary walkways, enclosed
passageways, guard rails, chutes, etc. to protect personnel, construction, equipment and
furnishings.

C. Erect and maintain weatherproof closures for exterior openings.

D. Protect existing items indicated to remain.  Any collateral damage to or destruction of
portions of the existing: structure, materials, equipment or systems shall be repaired and/or
replaced by the Contractor at his expense.

E. Provide appropriate temporary signage including signage for exit or building egress.

3.3 DEMOLITION REQUIREMENTS

A. Remove all existing structure, materials, equipment and systems as necessary to obtain
access for installation of new materials and systems scheduled or indicated on the drawings,
whether specifically intended or not.  Remove such existing ceilings, floors (flooring), walls,
finish materials or equipment as required as part of the demolition work.  Restore such
surfaces, if indicated to remain, after demolition work is completed.

B. Perform demolition in an orderly and careful manner. Protect existing supporting structural
members and finishes.

C. Disconnect and remove designated utilities within demolition areas.

D. Cap and identify abandoned utilities at termination points when utility is not completely
removed. Annotate Record Drawings indicating location and type of service for capped
utilities remaining after demolition.

E. Concrete Demolition:

1. Concrete flatwork shall be cut at its limits in a straight line full depth of the slab or
wall with a saw.  All concrete pieces shall be removed and disposed off site in a legal
manner at an approved dumpsite.

F. Holes required through existing stud walls, concrete or masonry construction, to
accommodate new electrical conduits, shall be considered to be “cutting and patching” and
shall be provided as specified in Section 017329 and Division 26 - Electrical.
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G. Holes required through concrete or masonry work, required for structural purposes, shall be
neatly core drilled at sizes and location as approved by the A/E and in accordance with the
details on the Drawings.

H. Burning:

1. The use of burning at the project site for the disposal of refuse and debris shall not be
permitted.  Remove demolished materials from the site except where specifically
noted otherwise.

I. Adjacent Structures and occupants:

1. Conduct demolition to minimize interference with adjacent structures and
occupancies.

2. Conduct operations with minimum interference to public or private accesses to
occupied adjacent structures. Maintain protected egress and access from adjacent
structures at all times.

J. Use of Explosives:

1. Use of explosives shall not be permitted.

3.4 OWNER HAS "FIRST RIGHT OF REFUSAL" OF ALL ITEMS.

A. Owner reserves right to salvage items. Coordinate with Owner. Remaining unused
demolition from building and site is Contractor's property. Remove from site and dispose of
in legal manner.

B. Coordinate with Owner to identify building components and equipment required to be
removed and delivered to Owner’s local storage location.

C. Protect designated salvage items from demolition operations until items can be removed.

D. Carefully remove building components and equipment indicated to be salvaged. Remove
materials, to be reinstalled or retained, in a manner to prevent damage. Store and protect
until reinstallation.

E. Deliver salvaged items to Owner and obtain signed receipt.

3.5 CLEANING

A. Continuous clean-up and remove demolished materials from site.  Do not allow demolished
materials not indicated to be salvaged or incorporated into the work to accumulate on the
site.

B. Refer to Section 017419 - Cleaning and Waste Management for segregation of materials and
recycling requirements. Haul away all remaining materials and dispose of legally.    Upon
completion of Work, leave areas in clean condition.
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3.6 SALVAGE SCHEDULE

A. Owner reserves right to salvage items. Coordinate with Owner. Remaining unused
demolition from building and site is Contractor's property. Remove from site and dispose of
in legal manner.

B. Protect the materials and equipment remaining:

1. For the continued occupation for the rest of the Library throughout the duration of
constructionas indicated in 011000 - Summary.

2. That are indicated for contiuned use in the construction of the renovation spece.

3. As indicated on drawings.

C. Demolish the following materials and equipment:

1. The items indicatied on drawings.

2. Unused items with no apparent purpose as approved by the Architect or Owner.

END OF SECTION  024119
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PART 1  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Reinforcing bars.

2. Welded wire fabric.

3. Reinforcement accessories.

B. Related Sections:

1. Section 030100 - Concrete Repair.

2. Section 031000 - Concrete Forming and Accessories.

3. Section 033000 - Cast-In-Place Concrete.

4. Section 033500 - Concrete Curing and Finishing

5. Division 26 - Grounding and Bonding for Electrical Systems: Grounding concrete
reinforcement.

1.2 REFERENCES

A. American Concrete Institute:

1. ACI 301 - Specifications for Structural Concrete.

2. ACI 318 - Building Code Requirements for Structural Concrete.

3. ACI 530.1 - Specifications for Masonry Structures.

4. ACI SP-66 - ACI Detailing Manual.

B. ASTM International:

1. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon Steel
Bars for Concrete Reinforcement.

2. ASTM A706/A706M - Standard Specification for Deformed and Plain Low-Alloy
Steel Bars for Concrete Reinforcement.

3. ASTM A767/A767M - Standard Specification for Zinc-Coated (Galvanized) Steel
Bars for Concrete Reinforcement.

4. ASTM A780/A780M Standard Practice for Repair of Damaged and Uncoated Areas
of Hot-Dip Galvanized Coatings.
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5. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded
Wire Reinforcement, Plain and Deformed, for Concrete.

C. American Welding Society:

1. AWS D1.4 - Structural Welding Code - Reinforcing Steel.

D. Concrete Reinforcing Steel Institute:

1. CRSI - Manual of Standard Practice.

2. CRSI - Placing Reinforcing Bars.

1.3 SUBMITTALS

A. Section 013300 - Submittal Procedures: Submittal procedures.

B. Shop Drawings:

1. Indicate bar sizes, spacing, locations, and quantities of reinforcing steel [and welded
wire fabric,] bending and cutting schedules and supporting and spacing devices for
reinforcement and accessories in 1/4 inch minimum scale elevations and plans.

2. General Contractor and Subcontractor to review shop drawings and add all proposed
openings to drawings before submitting to Architect.

C. Certificates: Submit AWS qualification certificate for welders employed on the Work.

D. Submit ICC reports for each product where ICC approval is required.

E. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

F. Submit request to use splices not shown on the project drawings.

G. Submit request to use mechanical splices not shown on the project drawings.

H. Submit request for placement of column dowels without the use of templates.

I. Submit request and procedure to field bend or straighten partially embedded reinforcement.

J. Submit description of reinforcement weld locations, weld procedures, and welder
qualifications.

K. Submit proposed supports for coated reinforcement and uncoated reinforcement when it is
necessary to move reinforcement beyond the specified placing tolerances to avoid
interference with other reinforcement, conduits, or embedded items.  Provide a submittal
showing the resulting arrangement of reinforcement.

L. Submit request to heat and bend reinforcement when required.

M. Submit certified copies of mill test report of reinforcement materials analysis.
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N. Sustainable Design Submittals:

1. Embodied Carbon Submittals:

a. Life-cycle assessment conforming to ISO 14044; ​​Product -specific Type III
EPD Internally Reviewed ​​ or Facility Specific.

1) Environmental Product Declarations for concrete reinforcing.

2. Sourcing of Raw Materials - Recycled Content Submittals:

a. Indicate recycled content of concrete reinforcing; indicate percentage of pre-
consumer and post-consumer recycled content per unit of product.

1.4 DELIVERY, STORAGE, AND HANDLING OF MATERIALS

A. Deliver, store, protect and handle products to site under provisions of Section 016000 -
Product Requirements.

B. Store off ground in ventilated and protected manner to prevent deterioration from moisture.

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with CRSI - Manual of Standard Practice and ACI 301.

B. Prepare shop drawings in accordance with ACI SP-66.

1.6 QUALIFICATIONS

A. Welders: AWS qualified within previous 6 months.

1.7 COORDINATION

A. Section 013100 - Project Management and Coordination and project conditions.

B. Coordinate with placement of formwork, formed openings and other Work.

C. All trades with openings in concrete or masonry are to show size and location of proposed
openings on shop drawings before submitting drawings to Architect for approval.

D. Location of reinforcement takes precedence over that of work by other trades.

PART 2  PRODUCTS

2.1 SUSTAINABILITY CHARACTERISTICS

A. Embodied Carbon - Concrete Reinforcing

1. Provide a Type III Product-Specific or Facility Specific Environmental Product
Declaration (EPD) that documents compliance with the following:
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a. Embodied Carbon Limit: 630 kg CO2e.

b. System Boundary Product Stage: A1-A3.

c. Declared Unit: Fabricated cubic meter.

d. Product Category Rules:

1) North American Product Category Rule for Designated Steel Construction
Products, dated April 29, 2015.

2. Responsible Sourcing of Raw materials - Concrete Reinforcing

a. Source concrete reinforcing domestically.

b. Recycled content:  Minimum 67% post-consumer recycled content.

2.2 REINFORCEMENT

A. Reinforcing Steel: As noted on the Structural Drawings.

B. Deformed Reinforcement: ASTM A615, 60 ksi yield grade, steel bars, unfinished.

C. Deformed and Plain Reinforcement: ASTM A706; 60 ksi yield strength, steel bars,
unfinished where weldable rebar is required.  Other grades as noted on drawings.

D. Plain Wire: ASTM A1064/A1064M; galvanized finish.

E. Welded Deformed Wire Fabric: ASTM A1064/A1064M; in flat sheets; unfinished.

F. Welded Plain Wire Fabric: ASTM A1064/A1064M; in flat sheets; unfinished.

G. All Thread Rebar: “Williams” Grade 75 meets or exceeds physical properties of ASTM
A615.

H. Epoxy Coating: As noted on the Structural Drawings conforming to applicable ASTM
Standard.

2.3 ACCESSORY MATERIALS

A. Tie Wire: As noted on the Structural Drawings, or patented system as approved.

B. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for strength and support of
reinforcement during concrete placement conditions, including CRSI "SBU" Type chairs or
load bearing pads on bottom to prevent vapor retarder puncture.

C. Special Chairs, Bolsters, Bar Supports, Spacers Adjacent to Weather Exposed Concrete
Surfaces: Plastic-coated steel, Plastic tipped steel or Stainless steel type; size and shape and
spacing to maintain bars in required position.
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D. Precast concrete block chairs to be made from 4000 psi concrete and have (2) 16 gauge tie
wires cast in center.

E. Flanged Rebar Couplers (FRC):  Williams Form Engineering Corp. C2D rebar flange
coupler, Dayton-Superior D340 Taper Lock Flange Coupler, or approved equivalent.
 Provide in size to meet or exceed rebar capacity.  System may be used as substitutions for
dowel bars.

F. All Thread Rebar Couplers:  Williams Form Engineering., Portland, OR (503) 285-4548.

G. Ferrule Loop Insert - “F-42" by Dayton Superior, size as indicated.  Substitutions per
specification Section 012500 - Substitution Procedures.

H. Bar Couplers:  Provide ICC or IAPMO report.

1. HRC Xtender 500/510 Position Couplers.

2. Dayton Superior Bar Lock Couplers System.

3. Sizes as required.

4. Substitutions per specification section 012500 - Substitution Procedures.

I. Expansion Bolts: Refer to Section 031000 - Concrete Forming and Accessories.

J. Adhesive Anchors: Refer to Section 031000 - Concrete Forming and Accessories.

K. Screw Anchors: Refer to Section 031000 - Concrete Forming and Accessories.

L. Provide templates for placing column, footing anchor rods.

M. Welding electrodes of type complying with AWS Code as required for welding ASTM
A706, grade 60 steel as applicable.

N. Threaded Dowels:  Fabricate from ASTM A615 Grade 60 reinforcement steel threaded to fit
expansion anchor furnished.  Dowel to be one diameter size larger than continuous
reinforcement size shown.

2.4 FABRICATION

A. Fabricate concrete reinforcement in accordance with CRSI Manual of Practice and ACI 318.

B. Form standard hooks for: 180 degree bends, 90 degree bend, stirrup and tie hooks, and
seismic hooks as indicated on Drawings.

C. Form reinforcement bends with minimum diameters in accordance with ACI 318.

D. Weld reinforcement in accordance with AWS D1.4.



Longview School District HVAC and Indoor Air Quality
Improvements

CONCRETE REINFORCING

Integrus Project No. 22220.00  SECTION 032000 

 BID SET –  04/26/2023
Page 6 of 8

E. Locate reinforcement splices not indicated on Drawings, at point of minimum stress. Review
location of splices with Engineer.

2.5 SHOP FINISHING

A. Galvanized Finish for Steel Bars: ASTM A767/A767M, Class I, hot dip galvanized after
fabrication.

PART 3  EXECUTION

3.1 PLACEMENT

A. Refer to applicable Division 3 and 4 sections.

B. Place, support and secure reinforcement against displacement. Provide carrier bars as
required to maintain position of bars.  Do not deviate from required position beyond
specified tolerance.

1. Do not weld crossing reinforcement bars for assembly.

C. Do not displace or damage vapor retarder.

D. Accommodate placement of formed openings.

E. Space reinforcement bars with minimum clear spacing in accordance with ACI 318.

1. Where bars are indicated in multiple layers, place upper bars directly above lower
bars, unless noted otherwise.

F. Maintain concrete cover around reinforcement in accordance with ACI 318 and as noted on
the drawings.

G. Call for special inspection.  Concrete is not to be ordered for delivery until after formwork
and reinforcement has been approved by the Special Inspector.

H. Splice reinforcing where indicated on Drawings in accordance with splicing device
manufacturer’s instructions.

I. Epoxy coated bars that are field bent or damaged in the field shall be touched up with 2
brush coats of epoxy paint.

J. Galvanized rebar that are field bent, welded, or damaged in the field shall be touched up
with 2 brush coats of organic, zinc rich paint, passing ASTM A780.

K. Bond and ground reinforcement in accordance with requirements of Division 26.

3.2 ERECTION TOLERANCES

A. Section 014000 - Quality Requirements: Tolerances.



Longview School District HVAC and Indoor Air Quality
Improvements

CONCRETE REINFORCING

Integrus Project No. 22220.00  SECTION 032000 

 BID SET –  04/26/2023
Page 7 of 8

B. Install reinforcement within the tolerances specified in ACI 301.

3.3 FIELD QUALITY CONTROL

A. Refer to applicable Divisions 03 and 04 sections.

B. Section 014000 - Quality Requirements and 017000 - Execution: Field inspecting, testing,
adjusting and balancing.

C. Field inspection and testing will be performed by Testing Laboratory and Inspector
employed by the Owner in accordance with applicable code.

D. Provide free access to Work and cooperate with appointed firm. See drawings S-011 &
S-012.

E. Reinforcement Inspection: See drawings S-011 & S-012.

END OF SECTION  032000
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PART 1  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Foundation walls.

2. Slabs on grade.

3. Joint devices: Control, expansion and contraction.

4. Equipment pads.

5. Concrete Mix/Materials.

6. Admixtures.

7. Controlled Low Strength Material (CLSM, CDF and lean concrete)

B. Related Sections:

1. Section 030100 - Concrete Repair.

2. Section 031000 - Concrete Forming and Accessories.

3. Section 032000 - Concrete Reinforcing.

4. Section 033500 - Concrete Curing and Finishing.

5. Section 036000 - Grouting.

6. Section 055000 - Metal Fabrications:  Supply of metal fabrications for placement by
this Section.

7. Section 072600 - Vapor Retarders: Provide vapor retarders for placement by this
Section.

8. Division 22 - Mechanical items for casting into concrete.

9. Division 26 - Electrical items for casting into concrete.

1.2 REFERENCES

A. American Concrete Institute:

1. ACI 301 - Specifications for Structural Concrete.

2. ACI 305.1 - Specification for Hot Weather Concreting.

3. ACI 306.1 - Standard Specification for Cold Weather Concreting.
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4. ACI 308.1 - Standard Specification for Curing Concrete.

5. ACI 318 - Building Code Requirements for Structural Concrete.

B. ASTM International:

1. ASTM B221/B221M - Standard Specification for Aluminum and Aluminum-Alloy
Extruded Bars, Rods, Wire, Profiles, and Tubes.

2. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test
Specimens in the Field.

3. ASTM C33 - Standard Specification for Concrete Aggregates.

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

5. ASTM C42/C42M - Standard Test Method for Obtaining and Testing Drilled Cores
and Sawed Beams of Concrete.

6. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete.

7. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic Cement
Concrete.

8. ASTM C150 - Standard Specification for Portland Cement.

9. ASTM C172 - Standard Practice for Sampling Freshly Mixed Concrete.

10. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed
Concrete by the Volumetric Method.

11. ASTM C231 - Standard Test Method for Air Content of Freshly Mixed Concrete by
the Pressure Method.

12. ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete.

13. ASTM C330 - Standard Specification for Lightweight Aggregates for Structural
Concrete.

14. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete.

15. ASTM C595 - Standard Specification for Blended Hydraulic Cements.

16. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural
Pozzolan for Use as a Mineral Admixture in Concrete.

17. ASTM C685/C685M - Standard Specification for Concrete Made By Volumetric
Batching and Continuous Mixing.
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18. ASTM C845 - Standard Specification for Expansive Hydraulic Cement.

19. ASTM C979 - Standard Specification for Pigments for Integrally Colored Concrete.

20. ASTM C989 - Standard Specification for Ground Granulated Blast-Furnace Slag for
Use in Concrete and Mortars.

21. ASTM C1017/C1017M - Standard Specification for Chemical Admixtures for Use in
Producing Flowing Concrete.

22. ASTM C1059 - Standard Specification for Latex Agents for Bonding Fresh to
Hardened Concrete.

23. ASTM C1064/C1064M - Standard Test Method for Temperature of Freshly Mixed
Hydraulic-Cement Concrete.

24. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement
Grout (Non-shrink).

25. ASTM C1116 - Standard Specification for Fiber-Reinforced Concrete and Shotcrete.

26. ASTM C1157 - Standard Performance Specification for Hydraulic Cement.

27. ASTM C1218/C1218M - Standard Test Method for Water-Soluble Chloride in Mortar
and Concrete.

28. ASTM C1240 - Standard Specification for Silica Fume Used in Cementitious
Mixtures.

29. ASTM C1602 - Standard Specification for Mixing Water Used in the Production of
Hydraulic Cement Concrete.

30. ASTM D994 - Standard Specification for Preformed Expansion Joint Filler for
Concrete (Bituminous Type).

31. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for
Concrete Paving and Structural Construction (Non-extruding and Resilient
Bituminous Types).

32. ASTM D1752 - Standard Specification for Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete Paving and Structural Construction.

33. ASTM D6690 - Standard Specification for Joint and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements.

34. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of
Materials.
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35. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and
Materials.

36. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient
Flooring.

C. California Department of Health Services:

1. CA/DHS/EHLB/R-174 - Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers,
including 2004 Addenda.

D. South Coast Air Quality Management District:

1. SCAQMD Rule 1168 - January 7, 2005 - Adhesive and Sealant Applications.

1.3 SUBMITTALS

A. Section 013300 - Submittal Procedures: Submittal procedures.

B. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

C. Product Data for proprietary materials and items including admixtures, joint systems,
finishing materials, and other as requested by Architect.

D. Design Data: Prior to placing any concrete and within 20 days of award of contract, submit
for Architect's review the following per Structural General Notes - Deferred Submittals;

1. Submit to Architect and inspecting and testing firm for review prior to commencement
of work, identifying each class of concrete with letters corresponding to those
indicated in the Concrete Mix Design Table in the Structural General Notes.
 Minimum acceptable evidence shall be laboratory trial mix data or field test data (30
or more tests or mixes, identical to proposed mix, made during the past 12 months)
with the appropriate standard deviation analysis, all in accordance with ACI 301

2. Identify mix ingredients and proportions, including admixtures.

E. Materials certificates shall be signed by manufacturers and contractor, certifying that each
material item complies with or exceeds specified requirements.  Provide certification from
admixture manufactures that chloride content complies with specification requirements.

F. Submit control joint and pour stop layout to Engineer ten (10) days prior to installation.

G. Prior to placement in 95 degree Fahrenheit or warmer weather, for concrete exposed to view;
submit a thermal control plan.

H. Sustainable Design Submittals

1. Embodied Carbon Submittals:
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a. Environmental Product Declarations: Submit product-specific Environmental
Product Declarations (EPDs) for each product (mix design) proposed on the
project.

1) Life-cycle assessment conforming to ISO 14044; Product-specific Type
III EPD-Internally Reviewed - Products with 3rd party certification or
EPD which conforms to ISO 14025 and EN 15804 or ISO 21930.

2) Provide compliant embodied carbon optimization report or action plan
separate from LCA or EPD.

I. Closeout Submittals

1. Section 017700 - Closeout Procedures: Closeout procedures.

2. Project Record Documents: Accurately record actual locations of embedded utilities
and components concealed from view in finished construction.

1.4 QUALITY ASSURANCE

A. Perform Work in accordance with ACI 301. Maintain one copy of ACI 301 on site.

B. Conform to ACI 305.1 when concreting during hot weather.

C. Conform to ACI 306.1 when concreting during cold weather.

D. Acquire cement and aggregate from one source for Work.

E. Pre-Installation Meeting:

1. Section 013119 - Project Meetings.

2. Convene minimum one week prior to commencing work of this section.  Parties in
attendance to be General Contractor, Owners Representative, Architect, Flooring
Installer, Mechanical Engineer, Electrical Engineer, Structural Engineer, Independent
Inspector, Concrete Foreman, Concrete Supplier, Pumping Contractor, and Concrete
Finisher.  Agenda to include coordinating embed items and openings, mix design and
additives, testing and inspection, form tolerances and stripping, curing methods,
finishes and control joint locations.

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Section 016000 - Product Requirements.

B. Maintain concrete temperature after installation per ACI 301.

1.6 COORDINATION

A. Section 013000 - Administrative Requirements: Coordination and project conditions.
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B. Coordinate placement of joint devices with erection of concrete formwork and placement of
form accessories.

PART 2  PRODUCTS

2.1 PERFORMANCE AND DESIGN CRITERIA

A. Vapor Retarder Permeance:  Refer to Section 072600 - Vapor Retarders.

B. Sustainability Characteristics

1. Meet CDPH Standard Method emissions criteria.

2. Comply with South Coast Air Quality Management District (SCAQMD) Rule 1168,
effective February 7, 2017.

3. Methylene chloride and perchloroethylene may not be intentionally added.

4. Embodied Carbon - Concrete Mix Design

a. Provide a Type III Product Specific of Facility Specific Environmental Product
Declaration (EPD) that documents compliance with the following:

1) Embodied Carbon Limit:

(a) 3001-4000 psi - 290kgCO2e per cubic yard or 380 kgCO2e per
cubic meter

(b) 4001-5000 psi - 320 kgCO2e per cubic yard or 419 kgCO2e per
cubic meter

2) System Boundary:  Product Stage A1-A3.

3) Declared Unit:  Produced cubic yard or cubic meter.

4) Product Category Rules:  ISO 21930:2017.

2.2 CONCRETE MATERIALS

A. Cement: ASTM C150, Type I - Normal Portland type. Type II - Moderate Portland type.

B. Blended Cement:  ASTM C595; Blended cements are permitted to be used in lieu of ASTM
C150 cement if all requirements for fly ash, slag, pozzolans and cement are met.  Color to be
selected.

C. Fine and Coarse Aggregates: ASTM C33.  No iron aggregates allowed in concrete.

D. Water:  Comply with ASTM C1602.

E. Fly Ash:  ASTM C618, Class F.
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F. Slag for Cement:  ASTM C989.

G. Controlled Density Fill (CDF, CLSM and lean concrete):  Designed and proportioned
specifically for this project, obtained by a predetermined combination of water-reducing/set
controlling/ plastic flow producing admixtures conforming to ASTM C494 types A through
G as an Admixture System.

2.3 ADMIXTURES

A. Acceptable Manufacturers:

1. Master Builders Solutions.

2. Euclid.

3. GCP Applied Technologies.

4. Sika.

5. Substitutions:  Section 012500 - Substitution Procedures.

B. All admixtures shall be from the same manufacturer to ensure compatibility.

C. Prohibited Admixtures:  Calcium chloride, thiocyanate or admixtures containing more than
0.05% chloride ions are not permitted.

D. Shrinkage-Reducing Admixture:  Conforming to ASTM C494, Type S.

E. Air Entrainment: ASTM C260. Certified by manufacturer to be compatible with other
admixtures.

F. Water Reducing Admixture:  Conforming to ASTM C494, Type A shall contain no chlorides
(not more than 0.05 percent).  The amount of admixture added to the concrete shall be in
accordance with the manufacturer's recommendations to obtain between 5% and 10% water
reduction.

G. Water Reducing, Retarding Admixture:  Conforming to ASTM C494, Type D and not
containing more chloride ions than are present in municipal drinking water.

H. High Range Water Reducing Admixture (Superplasticizer):  Conforming to ASTM C494
type F or G.  The admixture shall be free of chlorides and alkalis.  Use a third generation
superplasticizer which shall be job site added in measured container, extended plastic-flow
time, maintain setting characteristics similar to normal concrete throughout its recommended
dosage range at varying concrete temperatures, reduce water 30 to 40 percent, give high
early and ultimate strengths.

I. Non-Corrosive, Non-Chloride Accelerator:  Conforming to ASTM C494, Type C or E shall
be non-chloride and shall not promote corrosion of reinforcing steel in concrete.
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J. Corrosion Inhibitor:  Calcium nitrite (if called for on the drawings).  Per manufacturers’
recommendation, to be added to specified concrete.

K. Microsilica (Silica Fume) Admixture Conforming to ASTM C1240: Dry densified or slurry
formed.  Microsilica shall come from the same source throughout the project.  If a single
source cannot be maintained, laboratory testing of each new source shall be required before
acceptance by the Engineer at no cost to the Owner.

L. Polyfiber Reinforcement

1. Acceptable Manufacturers:

a. Fibermesh, Sika.

b. Forta Concrete Fiber.

c. Euclid Concrete Fibers.

d. GCP Applied Technologies.

e. Substitutions under provisions of Section 012500.

2. Polyfiber Reinforcement (Micro):  Conforming to ASTM C1116.  Fibers of collated
fibrillated polypropylene containing no pre-processed Olefin materials to reduce
plastic and hardened concrete shrinkage, improve impact strength, increase fatigue
resistance and for secondary reinforcing of concrete slabs and members.  Medium-
duty fiber to increase bonding power, long-term concrete durability, and
secondary/temperature control.  Nylon fibers not allowed.  The product shall have a
UL rating.  Apply at rate recommended by manufacturer to achieve optimal
performance.

3. Polyfiber Reinforcement (Macro): Fibers of collated fibrillated
polypropylene/polyethyene or a blend of cold drawn steel wire fiber and 100%
polypropylene fibers containing no pre-processed Olefin materials to reduce plastic
and hardened concrete shrinkage, improve impact strength, increase fatigue resistance
and for secondary reinforcing of concrete slabs and members.  Heavy-duty fiber to
increase bonding power, long-term concrete durability, and secondary/temperature
control.  Nylon fibers not allowed.  The product shall have a UL rating.  ASTM
C1116, minimum of 2 inches long, and aspect ratio of 50 to 90.  Fiber manufacturer
shall provide data to satisfy engineering requirements.  Fiber manufacturer shall
provide 2 hour fire resistance certification from UL when used in lieu of WWF in
composite metal decks.  Macro fibers shall be used and dosed in strict accordance with
the manufacturer’s maximum recommendations unless noted otherwise on the
drawings. Apply at rate recommended by manufacturer to achieve optimal
performance.

4. Admixtures not listed above are to be approved by Engineer on Record before use.
 Including, but not limited to; pigments, pumping aids, and anti-freeze.
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2.4 ACCESSORIES

A. Bonding Agent for Concrete to Concrete:

1. W.R. Meadows: Intralok or Acry-lok Bonding Agent.

2. Euclid Chemical Co. Product:  SBR Latex.

3. Master Builders Solutions.

4. Larsen Product Co.:  Weldcrete.

5. L&M Construction Materials Product:  Everbond.

6. GCP Applied Technologies:  Daraweld.

7. Substitutions:  Under provision of Section 012500 - Substitution Procedures.

B. Vapor Retarder: Refer to Section 072600 - Vapor Retarders.

C. Non-Shrink Grout: Refer to Section 036000 - Grouting.

D. Metal stair nosings and abrasive strips:  Refer to Section 055000 - Metal Fabrications.

E. Additional concrete accessories refer to Section 031000 - Concrete Reinforcing.

2.5 JOINT DEVICES AND FILLER MATERIALS

A. Section 030100 - Concrete Repair:  For cracks over 1/2 inch.

B. Recessed Preformed Joint Fillers:

1. Asphalt Impregnated Joint Filler: Conforming to ASTM D1751. W.R. Meadows,
Fibre Expansion Joint No. 320-F, specified for type and quality.

2. Rigid Foam Joint Fillers: W.R. Meadows Deck-O-Foam with removable pre-scored
strip for installation of elastomeric joint sealants and backer rods, specified for type
and quality.

C. Interior Semi-Rigid Joint Fillers:   For use at concrete slab saw-cuts, cold joints/construction
joints and narrow cracks.

1. Industrial quality, two component, USDA approved, ASTM D2240, minimum Shore
A 75-85, matching approximate color of natural concrete finish.

a. Epoxy Semi-Rigid Joint Filler:  Intended for filling cracks and control joints
subject to hard wheels and heavy loads.

1) Acceptable Manufacturers

(a) Master Builder Solutions; MasterSeal CR 190.
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(b) Dayton Superior; Poxy Fil (J-52).

(c) Euclid; EUCO 700 or EUCO 800.

(d) US MIX; US SPEC, SR 50 EJF.

(e) Vexcon; Power Coat Epoxy Flexible Joint Sealant.

(f) W.R. Meadows; Rezi-Weld Flex.

b. Polyurea Semi-Rigid Joint Filler:  Intended for filling cracks and control joints
not subject to significant movement; rigid enough to support concrete edges
under traffic.

1) Acceptable Manufacturers:

(a) Master Builder Solutions; MasterSeal CR 100.

(b) Euclid; EUCO QWIKjoint 200.

(c) L&M Construction Chemicals; Joint Tite 750.

(d) VersaFlex; SL/75.

c. Substitutions under provisions of Section 012500.

2.6 CONTROL JOINT DEVICES

A. Wall (below grade): Marflex Control Joint System (joint form, elastomeric sealant and
fiberglass fabric reinforcement); (800-498-1411).

B. Wall (above grade): Provide form material as required to produce control joints and
rustication joints as shown on the drawings.

C. Elevated Slab Control Joints (seismic joints): As detailed or approved by Engineer.

D. Sealant and Primer: Type, as specified in Section 079200 - Joint Sealants.

2.7 CONCRETE MIX

A. Provide concrete to meet all requirements shown on the drawings.  The contractor is
responsible for the preparation of design mixtures for each class of concrete used in
construction.

B. Select proportions for normal weight concrete in accordance with ACI 301 using the method
of trial mixes.

C. Calcium chloride not allowed in concrete.

D. Ready Mixed Concrete: Mix and deliver concrete in accordance with ASTM C94/C94M.
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E. For exposed slab-on-grade, conform to ASTM C157, and submit data showing length
change not to exceed 0.05 percent.

PART 3  EXECUTION

3.1 GENERAL

A. This section shall conform to requirements of ACI 301 specifications for Structural Concrete
for buildings, except as modified by the supplemental requirements below.

3.2 EXAMINATION

A. Verify site conditions under provisions of Section 013100 - Project Management and
Coordination.  Verify dimension with drawings.

B. Verify requirements for concrete cover over reinforcement.

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

3.3 PREPARATION

A. Prepare previously placed concrete by cleaning with steel brush and applying bonding agent.
Remove laitance, coatings, and unsound materials.

B. Remove debris and ice from formwork, reinforcement, and concrete substrates.

C. Remove water from areas receiving concrete before concrete is placed.

3.4 PLACING CONCRETE

A. Do not place concrete until installation of embedded electrical conduit is verified to conform
to IBC requirements and notes on structural drawings.

B. Verify requirements for concrete cover over reinforcement.

C. Verify that anchors, seats, plates, conduit, reinforcement and other items to be cast into
concrete are accurately placed, positioned securely, and will not cause hardship in placing
concrete.

D. Clean formed cavities of debris prior to placing concrete.

E. Flush with water or use compressed air to remove remaining foreign matter.  Ensure that
water and debris drain to exterior through clean-out ports.

F. During cold weather, remove all ice, frost and snow from within forms and reinforcing.  Do
not use de-icing salts.  Do not use water to clean out forms, unless formwork and concrete
construction proceed within heated enclosure.  Use compressed air or other means to remove
foreign matter.
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G. Do not cast concrete against frozen surfaces.  Refer to ACI-306.1 “Cold Weather Concrete”
preparation before placing concrete.

H. Maintain freshly placed concrete temperature at minimum 50 degrees Fahrenheit for 7 days,
minimum.

I. Place concrete in accordance with ACI 301, ACI 305.1 - Hot Weather Concreting, and ACI
306.1 - Cold Weather Concreting.  Record daily High-Low temperatures at the site.

J. Notify Architect and Special Inspector minimum 24 hours prior to commencement of
operations.

K. Ensure reinforcement, anchor rods, trench drains, inserts, embedded parts, formed joint
fillers and utilities are not disturbed during concrete placement.

L. Do not drop concrete freely more than 10 feet for concrete containing high-range water-
reducing admixture (superplasticizer) or 5 feet for conventional concrete.  Where greater
drops are required, use a tremie or flexible spout (canvas elephant trunk), attached to a
suitable hopper.

M. Continuously place concrete until an entire unit between construction joints is placed.  Rate
and method of placing concrete shall be such that no concrete between construction joints
will be deposited upon or against partly set concrete, after its initial set has taken place, or
after 45 minutes of elapsed time during concrete placement.

N. Concrete on Metal Deck:  Class and minimum thickness shown.  Provide uniform thickness
of concrete as directed in the structural drawings, regardless of the deflection of the steel
beams and the metal deck under the weight of wet concrete.

1. Provide depressed slabs in locations indicated.

2. Shores for metal deck shall be supported by the beams which support that deck
element, and as directed by the Shoring Engineer.

3. Allow for deflection of steel beams and metal deck under the weight of wet concrete
in calculating concrete quantities for slab.

O. Consolidation:  Conform to ACI 309R.  Immediately after depositing, spade concrete next to
forms, work around reinforcement and into angles of forms, tamp lightly by hand, and
compact with mechanical vibrator applied directly into concrete at approximately 1.5 foot
intervals.  Mechanical vibrator shall be power driven, hand operated type with minimum
frequency of 5,000 cycles per minute having an intensity sufficient to cause flow or
settlement of concrete into place.  Vibrator head to meet D.O.T. non-metal head
specifications when using with epoxy coated rebar.  Vibrate concrete to produce thorough
compaction, complete embedment of reinforcement and concrete of uniform and maximum
density without segregation of mix.  Do not transport concrete in forms by vibration.
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1. Use of form vibration shall be approved only when concrete sections are too thin or
too inaccessible for use of internal vibration.

2. Carry on vibration continuously with placing of concrete.  Do not insert vibrator into
concrete that has begun to set.

P. Maintain records of concrete placement.  Record date, location, quantity, wind speed, rain,
high and low air temperature, and test samples taken.

Q. Place concrete continuously between predetermined joints.

R. Do not interrupt successive placement; do not permit cold joints to occur.

3.5 PLACING CONCRETE SLABS

A. Verify that base course has been prepared per Division 31 - Earthwork.

B. Monitoring and Adjustment:  Provide continuous cycle of placement, measurement,
evaluation and adjustment of procedures to produce slabs within specified tolerances.
 Monitor elevations of structural steel in key locations before and after concrete placement to
establish typical deflection patterns for the structural steel.

C. Set perimeter screed using either optical or laser instruments.  Use rigid screed guides to
control strikeoff elevation for all types of elevated slabs.  Divide bays into halves or thirds
by hard screeds.  Adjust as necessary where monitoring of previous placements indicates un-
shored structural steel deflections to other than a level profile.

D. Place slabs monolithically.  Once slab placement commences, complete finishing operations
within same day.  Slope finished slab to floor drains where they occur, whether shown or
not.

E. Use straight edges specifically made for screeding, such as hollow magnesium straightedges
or power strikeoffs.  Do not use pieces of dimensioned lumber.  Strike off and screed slab to
a true surface at required elevations.  Use optical or laser instruments to check concrete
finished surface grade after strikeoff.  Repeat strikeoff as necessary.  Complete screeding
before any excess moisture or bleeding water is present on surface.  Do not sprinkle dry
cement on the surface.

F. Immediately following screeding, and before any bleed water appears, use a 10-foot wide
highway straightedge in a cutting and filling operation to achieve surface flatness.  Do not
use bull floats or darbys, except that darbying may be allowed for narrow slabs and restricted
spaces.

G. If saw cuts are used as an alternative to preformed slab joint, cut joints within 4 to 12 hours
after placing, 4 hours in hot weather and 12 hours in cold.  Using 3/16 inch thick blade, cut
into 1/4 depth of slab thickness.  Saw cuts must be in a straight line, with no deviation.
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H. Soff Cut or early entry saw-cutting equivalent may be used within 1 to 4 hours after placing
as an alternate, provided manufacturer's recommendations are followed, 1 hour in hot
weather and 4 hours in cold weather.

I. Screed floors and slabs on grade level, maintaining surface flatness tolerances.

J. Install joint fillers, primer and sealant in accordance with manufacturer’s instructions.  After
full cure, shave joint filler flush with top of concrete slab.

3.6 SEPARATE FLOOR TOPPINGS

A. Prior to placing floor topping, roughen smooth substrate concrete surface per ACI 301and
remove deleterious material. Broom and vacuum clean.

B. Place required dividers, edge strips, reinforcing, waterproofing membrane, insulation, and
other items to be cast in.

C. Apply bonding agent to substrate in accordance with manufacturer's instructions if required
by topping manufacturer.

D. Place concrete floor toppings to required lines and levels.

E. Screed toppings level, maintaining surface flatness of maximum indicated in 033500 -
Concrete Curing and Finishing, unless noted otherwise.

3.7 CONCRETE FINISHING

A. Finish concrete floor surfaces to requirements of Section 033500 - Concrete Curing and
Finishing.

3.8 CURING AND PROTECTION

A. Immediately after placement, protect concrete from premature drying, excessively hot or
cold temperatures, and mechanical injury.

B. Maintain concrete with minimal moisture loss at relatively constant temperature for period
necessary for hydration of cement and hardening of concrete.

C. Cure concrete floor surfaces as specified in Section 033500 - Concrete Curing and Finishing.
For general concrete curing refer to ACI 308.1.

3.9 FIELD QUALITY CONTROL

A. Section 014000 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.

B. Field inspection and testing will be performed by Owner furnished testing laboratory as
scheduled in the drawings.

C. Provide inspection of concrete batch plant in accordance with ACI 301, Chapter 1 and
schedule listed therein.
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D. For number and frequency of tests refer to Schedule - Testing.

E. Provide free access to Work and cooperate with testing and special inspection firm.

F. Submit proposed mix design of each class of concrete to inspection and testing firm for
review prior to commencement of Work.

G. Tolerances not scheduled shall be in accordance with ACI 301, Chapter 1 and ACI-117.

H. Evaluation and acceptance of concrete strength shall be in accordance with ACI 301.

I. Tests of cement and aggregates may be performed to ensure conformance with specified
requirements.

3.10 PATCHING

A. Allow Architect/Engineer to inspect concrete surfaces immediately upon removal of forms.

B. Excessive honeycomb or embedded debris in concrete is not acceptable. Notify
Architect/Engineer upon discovery.

C. Patch imperfections to match original design intent. Use-materials specified in Section
030100 - Concrete Repair.

3.11 DEFECTIVE CONCRETE

A. Defective Concrete: Concrete not conforming to required lines, details, dimensions,
tolerances, surface finish or specified requirements.

B. Repair or replacement of defective concrete will be determined by Architect/Engineer.

C. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express
direction of Architect/Engineer for each individual area.

D. Refer to Specification Section 030100 - Concrete Repair, for repair instructions, and as
directed by Architect.

3.12 SCHEDULE - CONCRETE TYPES AND FINISHES

A. Refer to Concrete Mix Design Table in the drawings, Section 033500 - Concrete Curing and
Finishing, Section 033543 - Polished Concrete, and Finish and Color schedule.

B. Refer to Concrete Mix Design Table in the drawings, Section 033500 - Concrete Curing and
Finishing.

END OF SECTION  033000
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PART 1  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Lumber products.

2. Miscellaneous framing and sheathing.

3. Concealed wood blocking.

4. Fasteners and Anchors.

5. Accessories.

6. Factory wood treatment.

1.2 REFERENCES

A. American Wood Protection Association:

1. AWPA U1 - Use Category System: User Specification for Treated Wood.

B. APA - The Engineered Wood Association:

1. APA - Plywood Design Specification, including supplements.

2. APA AFG-01 - Adhesives for Field-Gluing Plywood to Wood Framing.

C. APA PS 1 - Voluntary Product Standard - Structural Plywood

D. American Society for Testing and Materials:

1. ASTM A123/A123M - Standard Specification for Zinc (Hot Dip Galvanized) coatings
on Iron and Steel Products.

2. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot Dip) on Iron and
Steel Hardware.

3. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc Coated
(Galvanized) or Zinc Iron Alloy-Coated (Galvannealed) by the Hot Dip Process.

4. ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited on
Iron and Steel

5. ASTM D226/D226M - Standard Specification for Asphalt Saturated Organic Felt
Used in Roofing and Waterproofing.

6. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials.
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7. ASTM E119/E119M - Standard Test Methods for Fire Tests of Building Construction
and Materials.

8. ASTM F1667/F1667M - Standard Specification for Driven Fasteners: Nails, Spikes,
and Staples.

E. National Fire Protection Association:

1. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building
Materials.

F. Underwriters Laboratories Inc.:

1. UL 723 - Tests for Surface Burning Characteristics of Building Materials.

G. U.S. Department of Commerce - National Institute of Standards and Technology:

1. DOC PS 1 - Structural Plywood.

2. DOC PS 2 - Performance Standard for Wood-Based Structural-Use Panels.

3. DOC PS 20 - American Softwood Lumber Standard.

1.3 COORDINATION

A. Section 013000 - Administrative Requirements: Requirements for coordination.

1.4 SUBMITTALS

A. Section 013300 - Submittal Procedures: Submittal procedures.

B. Product Data: Submit technical data on wood preservative materials, and application
instructions.

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with the following:

1. Lumber Grading Agency: Certified by DOC PS 20.

2. Wood Structural Panel Grading Agency: Certified by APA - The Engineered Wood
Association.

B. Perform Work in accordance with IBC standards.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Section 016000 - Product Requirements: Product storage and handling requirements.

PART 2  PRODUCTS
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2.1 DESIGN REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.

1. Species:  ​Douglas Fir-Larch ​, unless otherwise indicated.

2. If no species is specified, provide any species graded by the agency specified; if no
grading agency is specified, provide lumber graded by any grading agency meeting the
specified requirements.

3. Grading Agency:  Any grading agency whose rules are approved by the Board of
Review, American Lumber Standard Committee (www.alsc.org) and who provides
grading service for the species and grade specified; provide lumber stamped with
grade mark unless otherwise indicated.

4. Lumber of other species or grades is acceptable provided structural and appearance
characteristics are equivalent to or better than products specified.

2.2 LUMBER MATERIALS

A. Lumber Grading Rules: DOC PS20.

B. Non-structural Light Framing: Douglas Fir/Larch, No 2 and better, 19 percent maximum
moisture content.

C. Studding:  Douglas Fir/Larch, No 2 and better, 19 percent maximum moisture content.

D. Miscellaneous Framing and blocking: Douglas Fir/Larch, No 2 and better, 19 percent
maximum moisture content, pressure preservative treat.

2.3 FASTENERS AND ANCHORS

A. Fasteners: ASTM A153/A153M, hot dipped galvanized or ASTM B695, Class 55
mechanically galvanized, 304 stainless steel for high humidity and treated wood locations,
unfinished steel elsewhere.

B. Nails: ASTM F1667.

C. Structural Steel Framing Connectors: All hardware in contact with preservative treated wood
shall be grade 316 stainless steel per ASTM A653.   Use Sizes to suit framing conditions.

2.4 ACCESSORIES

A. Provide polymeric membrane material as a barrier between copper containing preservative
treated lumber and steel deck products, metal panels, and accessory metal materials.

2.5 FACTORY WOOD TREATMENT

A. Wood Preservative (Pressure Treatment): AWPA Treatment U1 using water borne
preservative with 0.25percent retainage.
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B. Treat with wood preservative any wood to come in contact with concrete.

C. Moisture Content after Treatment: Kiln dried (KDAT).

1. Lumber: Maximum 19 percent.

2. Structural Panels: Maximum 15 percent.

PART 3  EXECUTION

3.1 INSTALLATION - GENERAL

A. Select material sizes to minimize waste.

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory
components, including: shims, bracing, and blocking.

C. Where treated wood is used on interior, provide temporary ventilation during and
immediately after installation sufficient to remove indoor air contaminants.

3.2 FRAMING

A. Set structural members level and plumb, in correct position.

B. Make provisions for erection loads, and for sufficient temporary bracing to maintain
structure safe, plumb, and in alignment until completion of erection and installation of
permanent bracing.

C. Place horizontal members, crown side up.

D. Construct load bearing framing and curb members full length without splices.

E. Double members at openings as noted on structural drawings.

F. Construct double joist headers at floor and ceiling openings and under wall stud partitions
parallel to floor joists. Frame rigidly into joists.

G. Bridge joists as detailed.  Fit solid blocking at ends of members where indicated.

H. Curb roof openings except where prefabricated curbs are provided. Form corners by
alternating lapping side members.

3.3 TOLERANCES

A. Section 014000 - Quality Requirements: Tolerances.

B. Framing Members: 1/4 inch from indicated position, maximum.

3.4 SCHEDULES

A. Provide products of this section where detailed or indicated.
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PART 1  GENERAL

1.1 SUMMARY

A. Section includes

1. Repair of existing roof systems at areas of new mechanical roof openings.

2. Temporary roofing protection.

B. Related Sections:

1. Section 024119 - Selective Demolition.

2. Division 23 Heating, Ventilation and Aricinditioning HVAC.

1.2 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.

1. Attendees:

a. Integrus Architecture.

b. Contractor.

c. Owner.

d. Roofing membrane installer.

2. Meeting Agenda:  Provide agenda to participants prior to meeting in preparation for
discussions on the following:

a. Removal and installation schedule.

b. Necessary preparatory work.

c. Protection before, during, and after roofing system installation.

B. Schedule work to coincide with commencement of installation of new mechanical roof
openings.

1.3 SUBMITTALS

A. Refer to Section 013300.

B. Shop Drawings:  Indicate size, configuration, and installation details.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:
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1. Company specializing in performing work of the type specified and with at least three
years of documented experience.

2. Cut, patch, and repair existing work using skilled specialists, qualified to perform
work in a manner to cause least damage of work to remain.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Ensure storage and staging of materials does not exceed static and dynamic load-bearing
capacities of roof decking.

1.6 FIELD CONDITIONS

A. Existing Roofing System: TBD

B. Do not remove existing roofing membrane when weather conditions threaten the integrity of
building contents or intended continued occupancy.

C. Maintain continuous temporary protection prior to and during installation of new roofing
system to keep the building weather tight.

D. Provide notice at least three days before starting activities that will affect normal building
operations.

E. Owner will occupy building areas directly below re-roofing area.

1. Provide Owner with at least 48 hours written notice of roofing activities that may
affect their operations and to allow them to prepare for upcoming activities as
necessary.

2. Do not disrupt Owner's operations or activities.

3. Maintain access of Owner's personnel to corridors, existing walkways, and adjacent
buildings.

1.7 SCHEDULING

A. Section 013100 - Project Management and Coordination:  Coordination and project
conditions.

B. Schedule Work to coincide with commencement of installation of roofing repair.

1.8 COORDINATION

A. Section 013100 - Project Management and Coordination:  Coordination and project
conditions.

B. Remove only existing roofing materials that can be replaced with new materials as the
weather will permit.
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C. Coordinate the Work with other affected mechanical and electrical work associated with roof
penetrations.

1.9 WARRANTY

A. Existing Warranties:  Perform this work using methods and materials that will maintain
existing roof system warranties.

1. Notify existing roof system warrantor prior to starting this work and obtain written
instructions for procedures necessary to maintain this existing warranty.

2. Upon completion of this work, notify warrantor of reroofing completion and obtain
documentation to verify that existing roofing system has been inspected and warranty
is still in effect.

a. Submit documentation upon project closeout.

PART 2  PRODUCTS

2.1 MATERIALS

A. Patching Materials: Provide necessary materials in accordance with requirements of existing
roofing system.

B. Roofing Repair as Required: Provide necessary materials in accordance with requirements of
existing roofing system. Patch and repair roofing where new equipment is to be installed per
the drawings. Layout indicated in the drawings is for reference only and exact locations
should be coordinated with the Owner and final equipment locations

C. Temporary Roofing Protection Materials:

1. Contractor's responsibility to select appropriate materials for temporary protection of
roofing areas as determined necessary for this work.

D. All materials to match existing roofing system.

2.2 ACCESSORIES

A. Fasteners:  Type and size as required and compatible with existing and new roofing system
to resist local wind uplift.

PART 3  EXECUTION

3.1 EXAMINATION

A. Section 013100 – Project Management and Coordination:  Coordination and project
conditions.

B. Verify that existing roof surface has been cleared of materials being removed from existing
roofing system and ready for next phase of work as required.
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3.2 PREPARATION

A. Sweep roof surface clean of loose matter.

B. Remove loose refuse and dispose of properly off-site.

3.3 INSTALLATION

A. Coordinate scope of this work with requirements for installation of new mechanical roof
openings. Refer to related roofing section for additional requirements.

3.4 EXISTING CONSTRUCTION

A. Remove membrane insulation and related roofing components in preparation for
replacement membrane roof system specified herein.

B. Repair existing metal deck surface as necessary to provide smooth working surface for
replacement roof system.

C. Construct mechanical curb as detailed on Drawings.

D. Replace insulation and roofing materials that have been removed for construction of curb.

E. Replace or repair flexible sheet base flashings to seal membrane to vertical elements.
Reinforce as recommended by roofing membrane manufacturer.

F. Obtain approval from the roofing manufacturer providing the warranty on existing roof.

3.5 PROTECTION

A. Provide protection of existing roofing system that is not having work performed on it.

B. Provide temporary protective sheeting over uncovered deck surfaces.

C. Turn sheeting up and over parapets and curbing.  Retain sheeting in position with weights.

D. Provide for surface drainage from sheeting to existing drainage facilities.

E. Do not permit traffic over unprotected or repaired deck surface.

END OF SECTION  070150
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PART 1  GENERAL

1.1 SUMMARY

A. Section includes

1. Interior non-rated access doors and panels with frames.

B. Provide for access to controls, valves, traps, dampers, cleanouts, and similar items requiring
operation behind inaccessible finished surfaces.

C. Coordinate exact locations with various trades to assure proper placement of access doors
and panels.

D. Related Sections:

1. Section 033000 - Cast-In-Place Concrete:  Casting openings in concrete floors and
walls for access doors and floor doors.

2. Section 042200 - Concrete Masonry Units:  Leaving openings in masonry walls for
access doors and for anchoring and grouting access door frames set in masonry
construction.

3. Section 087100 - Door Hardware: Mortise or rim cylinder locks and master keying.

4. Section 099000 - Painting and Coating: Field paint finish.

5. Division 22: coordination for access to plumbing valves and controls. Coordinate
drain connection for floor door.

6. Division 23: coordination with HVAC for access to hidden controls, dampers, etc.

1.2 REFERENCES

A. American Society for Testing and Materials:

1. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and
Materials.

B. Intertek Testing Services (Warnock Hersey Listed):

1. WH - Certification Listings.

C. Underwriters Laboratories Inc.:

1. UL - Building Materials Directory.

1.3 SUBMITTALS

A. Section 013300 - Submittal Procedures: Submittal procedures.
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B. Shop Drawings: Indicate exact position of access door units.

C. Product Data: Submit literature indicating sizes, types, finishes, hardware, scheduled
locations, fire resistance listings, and details of adjoining Work.

D. Manufacturer's Installation Instructions: Submit installation requirements and rough-in
dimensions.

E. Section 017005 - Execution and 017700 - Closeout Procedures:  Project Record Documents-
Record actual locations of access units.

1.4 QUALITY ASSURANCE

A. Attach label from agency approved by authority having jurisdiction to identify each fire
rated access door.

B. Qualifications:

1. Manufacturer: Company specializing in manufacturing products specified with
minimum three years documented experience.

1.5 COORDINATION

A. Section 013000 - Administrative Requirements:  Project Coordination.

B. Coordinate Work with work requiring controls, valves, traps, dampers, cleanouts, and
similar items requiring operation being located behind finished surfaces.

PART 2  PRODUCTS

2.1 ACCESS DOORS AND PANELS

A. Manufacturers:

1. J. L. Industries.

2. Karp Associates, Inc.

3. Nystrom Products Co.

4. Milcor LTD, Partnership.

5. Substitutions: Under provisions of Section 012500 - Substitution Procedures.

B. Description:  Provide for access to controls, valves, traps, dampers, cleanouts, and similar
items requiring operation behind inaccessible finished surfaces.

1. Coordinate exact locations with various trades to assure proper placement of access
doors and panels.

C. Interior Non-Rated Flush Access Panels:
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1. Frame:  16 gauge steel with a 1 inch wall flange.

2. Door:  Minimum 16 gauge steel access door.

3. Hinge:  Minimum 90 degree continuous concealed hinge.

4. Finish:  Manufacturer’s shop primer.

5. Lock:  Flush screwdriver-operated steel cam or cylinder lock keyed to district
standard.

2.2 FABRICATION

A. Fabricate units of continuous welded construction; weld, fill, and grind joints to assure flush
and square unit.

B. Provide attachment devices and fasteners of the type required to secure access doors to the
types of support shown.

C. Touch up shop primer and prepare for field paint finish coat.

D. Size Variations: Obtain acceptance of manufacturer’s standard size units which vary slightly
from sizes shown or scheduled.

2.3 SHOP FINISHING

A. Base Metal Protection:  Galvanized finish.  Prime coat units with baked on primer.

B. Finish: Field paint, color to match ceiling surfaces as specified Section 099000.

PART 3  EXECUTION

3.1 EXAMINATION

A. Section 013100 - Project Management and Coordination: Coordination and project
conditions.  Coordinate with individual Sections, including Division 22, Division 23,
Division 26 and Division 28 for access doors, as needed, for access to heating, ventilating,
air conditioning, electrical and other equipment.

B. Verify rough openings for access doors and panels are correctly sized and located.

3.2 INSTALLATION

A. Install access and floor doors per manufacturers’ written instructions.

B. Secure frames rigidly in place, plumb and level in opening, with plane of door and panel
face aligned with adjacent finished surfaces.

1. Set concealed frame type units flush with adjacent finished surfaces.

C. Position unit to provide convenient access to concealed work requiring access.
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PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:

1. Interior gypsum board.

2. Drywall trim and finishing (joint tape and compound).

3. Finishing Accessories.

B. Related Sections:

1. Section 061000 - Rough Carpentry:  For wood framing and furring for gypsum board
support.

2. Section 099000 - Painting and Coating:  For finish paints and primers applied to
gypsum board assemblies.

1.2 REFERENCES

A. ASTM International:

1. ASTM C475 - Standard Specification for Joint Compound and Joint Tape for
Finishing Gypsum Board.

2. ASTM C840 - Standard Specification for Application and Finishing of Gypsum
Board.

3. ASTM C1002 - Standard Specification for Steel Self Piercing Tapping Screws for the
Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel
Studs.

4. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and
Gypsum Veneer Base.

5. ASTM C1396 - Standard Specification for Gypsum Board.

6. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials.

7. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and
Materials.

B. Gypsum Association:

1. GA-214 - Recommended Levels of Gypsum Board Finish.

2. GA-216 - Specifications for the Application and Finishing of Gypsum Panel Products.
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C. Underwriters Laboratories, Inc.:

1. Fire Resistance Directory.

1.3 SUBMITTALS

A. Section 013300 - Submittal Procedures:  Submittal procedures.

B. Product Data:  Submit data for each type of product indicated.

1.4 QUALITY ASSURANCE

A. Single Source Responsibility:  Obtain gypsum board products from a single manufacturer, or
from manufacturers recommended by the prime manufacturer of gypsum boards.  Provide all
components of each wall assembly from a single manufacturer.

B. Assembly Instructions:  Keep at the site and make available to installers a copy of
installation requirements for each fire rated assembly.

C. Qualifications:

1. Manufacturer:  Company specializing in manufacturing products specified in this
section with minimum five years documented experience.

2. Installer:  Company specializing in performing Work of this section with minimum
five years documented experience.

1.5 PROJECT CONDITIONS

A. Environmental Conditions:  Comply with ASTM C840 requirements for gypsum board
application or written recommendations of gypsum board manufacturer, whichever is more
stringent, for environmental conditions before, during and after application of gypsum board.

B. Cold Weather Protection:  When ambient outdoor temperatures are below 55 degrees F.
maintain continuous, uniform, comfortable building working temperatures of not less than
55 degrees F. for a minimum period of 48 hours prior to, during and following application of
gypsum board and joint treatment materials.  Do not install interior products until installation
areas are enclosed and conditioned.

C. Ventilation:  Provide controlled ventilation during joint finishing operations to eliminate
excessive moisture.  Avoid drafts during hot, dry weather to prevent excessively fast drying
of joint compound.

D. Dehumidification:  Refer to NWCB Technical Document Gypsum Wallboard 300-103 for
required drying.

PART 2 PRODUCTS

2.1 SYSTEM DESCRIPTION
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A. General:  Perform work in accordance with Gypsum Association publications:

1. GA-214 - Recommended Levels of Gypsum Board Finish.

2. GA-216 - Specifications for the Application and Finishing of Gypsum Panel Products.

2.2 DESIGN REQUIREMENTS

A. Seismic Loads: Design and size components to withstand seismic loads and sway
displacement as calculated according to ASCE 7 and applicable codes for Seismic Design
Category indicated on Structrual Drawings.

B. Embodied Carbon - GWB

1. Provide a Type III Product-Specific Environmental Product Declaration (EPD) that
documents compliance with the following:

a. Embodied Carbon Limit:  kg CO2e

b. System Boundary Product Stage:  A1-A3.

c. Declared Unit:  1000 sq ft.

d. Product Category Rules:

1) NSF International, Product Category Rules for North American Gypsum
Panels - Gypsum PCR 2019:  v1.

2) ISO 21930 Sustainability in building construction - Environmental
declaration of building products, Geneva, 2017.

C. Material Ingredients - GWB

1. Material Ingredient Reporting:  ​Provide ​ documentation demonstrating the chemical
inventory of the product to at least 0.1% (1000 ppm).

2. Low-Emitting Materials - GWB

a. Meets CDPH Standard Method emissions criteria.

2.3 GYPSUM BOARD

A. Acceptable Manufacturers

1. USG, Chicago, IL, 312.436.4000.  (http://wwww.usg.com).

2. Georgia-Pacific, (http://www.gp.com)

3. Certainteed, (http://www.certainteed.com)

4. Substitutions: Under provisions of Section 012500.

http://wwww.usg.com/
http://www.gp.com/
http://www.certainteed.com/
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B. Gypsum Wallboard (GWB):

1. USG Sheetrock Brand Firecode; Georgia-Pacific ToughRock Fireguard X; Certainteed
Gypsum Board or approved equal.

2. ASTM C1396, Type “X”, tapered edged, 5/8 inch thick;

3. Furnish boards in maximum lengths available to minimize end-to-end joints; 48-
inches wide.  

4. Greenguard Gold Certified.

2.4 GYPSUM BOARD TRIM ACCESSORIES

A. Standard Metal Trim:  Unless otherwise noted, Beadex Manufacturing Co., Inc. trim is
specified.  Substitution of trim members by other manufacturers is acceptable conforming to
ASTM C1047 and Section 012500 - Substitution Procedures.  Provide galvanized steel
laminated with paper trim designed for concealed metal and for application without
mechanical fastening, unless otherwise specified; sizes compatible with thickness of drywall.

1. Outside Corners:  Right angle trim with paper surface to receive cement; Beadex "No.
B1."

2. Exposed Edges:  "L" shaped trim with paper surface to receive cement; size to suit
wallboard thickness.  Beadex "No. B4."

3. Edges Abutting Dissimilar Materials:  "L" shaped trim with paper surface to receive
cement and factory applied masking; size to suit wallboard thickness.  Beadex
"Premask L."

4. Control Joints:  Roll-formed zinc trim with tape-protected 1/4-inch opening, 7/16 inch
deep.  US Gypsum "No. 093", or approved substitution.

2.5 GYPSUM BOARD JOINT TREATMENT MATERIALS

A. General:  Provide materials as hereinafter specified, complying with ASTM C475; use only
compatible compounds from one manufacturer.

1. Joint Tape for Drywall:  USG “Sheetrock Brand,” or approved high-strength fiber
paper tape with feather (sanded) edges.

2. Joint Treatment for Standard Gypsum Wallboard Panels:  Joint compound for
embedding paper tape and for first fill coat over metal trim and fasteners except as
otherwise indicated.  Comply with ASTM C475 and manufacturer’s
recommendations.

a. Beadex "Pre-Mixed Taping Compound"

b. USG "Ready-Mixed Taping Joint Compound, All Purpose"
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c. Substitutions:  As specified in Section 012500 - Substitution Procedures.

3. Joint compound for second and third coats, except for Tile Backer Board:

a. Beadex "Pre-Mixed Finishing Compound"

b. USG "Ready-Mixed, Topping Joint Compound, All Purpose"

c. Substitutions:  As specified in Section 012500 - Substitution Procedures.

2.6 GYPSUM BOARD MISCELLANEOUS MATERIALS

A. General:  Provide auxiliary materials for gypsum drywall work of the type and grade
recommended by the manufacturer of the gypsum board.

B. Adhesive:  Adhesive or joint compound recommended for directly adhering gypsum panels
to continuous substrate.  Comply with project’s VOC content limits.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates, with installer present, and including welded hollow metal
frames and framing, for compliance with requirements and other conditions affecting
performance.

B. Examine panels before installation.  Reject panels that are wet, moisture, mold or otherwise
damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
 Beginning of installation means acceptance of existing substrate and site conditions.

3.2 GENERAL INSTALLATION REQUIREMENTS

A. General: Comply with applicable requirements of ASTM C840 and GA 216, fire rated
assembly requirements and as specified herein, unless otherwise required by local building
authorities.

3.3 FINISHING

A. Installation:  Tape and finish drywall in accordance with GA-214/ASTM C840, for Level of
finish indicated below, unless detailed otherwise.

B. Finishing Schedule:

1. Level 2:  Gypsum board above finished ceilings.

2. Level 3:  Gypsum board in utilitarian rooms as mechanical/electrical room,
storerooms, custodial closets, except behind ceramic tile, blade second coat smooth.
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3. Level 4:  Gypsum board in exposed to view (public) areas, and behind items that are
mechanically attached including whiteboards, tackboards, casework , panel systems,
etc., unless skim coat is required to create a smooth surface at abuse resistant and
impact resistant panels.

3.4 GYPSUM BOARD INSTALLATION

A. Install gypsum board units in accordance with ASTM C840 and manufacturer's instructions.

B. Erect single layer standard gypsum board in most economical direction, with ends and edges
occurring over firm bearing.  Stagger joints on opposite sides of partitions.

C. When gypsum board is to be applied to both ceilings and walls, apply the gypsum board to
the ceiling first and then to the walls, unless detailed otherwise.

D. Use screws when fastening gypsum board to metal furring or framing.

E. Treat cut edges and holes in tile backer board with sealant.

F. Place control joints consistent with lines of building spaces as indicated or directed.

G. Place corner beads at all external corners.  Use longest practical length.  Place edge trim
where gypsum board abuts dissimilar materials and at exposed edges.

3.5 JOINT TREATMENT

A. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.

B. Feather coats onto adjoining surfaces so that camber is maximum 1/32 inch.

C. Apply in accordance with manufacturer's instructions.

3.6 TOLERANCES

A. Maximum Variation from True Flatness:  1/8 inch in 10 feet in any direction.

3.7 CLEANING AND PROTECTION

A. Promptly remove any residual joint compound from adjacent surfaces.

B. Provide final protection and maintain conditions, in manner suitable to Installer, to ensure
gypsum board assemblies are without damage or deterioration at time of Substantial
Completion.

END OF SECTION  092116
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PART 1  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Lay-in Acoustical Tiles using existing metal suspension grid system.

2. Accessories.

B. Related Sections:

1. Section 061000 - Rough Carpentry: Wall framing for gypsum board.

2. Divisions 21, 22 and 23 - Mechanical Sections:  Coordinate supports and panel
penetrations for HVAC, and fire suppression system penetrations.

3. Divisions 26, 27 and 28 - Electrical Sections:  Coordinate supports and panels
penetrations for electrical fixtures and equipment.

1.2 REFERENCES

A. American Society of Civil Engineers:

1. ASCE 7 - Minimum Design Loads for Building and Other Structures.

B. American Society for Testing and Materials:

1. ASTM C635 - Standard Specification for the Manufacture, Performance, and Testing
of Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings.

2. ASTM C636 - Standard Practice for Installation of Metal Ceiling Suspension Systems
for Acoustical Tile and Lay-In Panels.

3. ASTM E580 - Standard Practice for Application of Ceiling Suspension Systems for
Acoustical Tile and Lay-in Panels in Areas Requiring Seismic Restraint.

4. ASTM E1264 - Standard Classification for Acoustical Ceiling Products.

5. ASTM E1477 - Standard Test Method for Luminous Reflectance Factor of Acoustical
Materials by Use of Integrating-Sphere Reflectometers.

C. Ceilings and Interior Systems Construction Association:

1. CISCA - Acoustical Ceilings: Use and Practice.

D. International Code Council:

1. ICC Section 803 - Test Specimens.

1.3 SUBMITTALS
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A. Section 013300 - Submittal Procedures.

B. Product Data:  Submit data on metal grid system components and acoustic units.

C. Samples: Submit one full size sample illustrating material and finish of acoustic units.

D. Manufacturer's Installation Instructions: Submit special procedures, perimeter conditions
requiring special attention.

E. Section 017005 - Execution and 017700 - Closeout Requirements:  Manual for Materials and
Finishes.

1.4 QUALITY ASSURANCE

A. Code Compliance Standards:

1. ICC International Building Code, Edition 2016; Section 803.

B. Qualifications:

1. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum five years documented experience.

2. Installer: Company specializing in performing work of this section with minimum five
years documented experience approved by manufacturer.

1.5 ENVIRONMENTAL REQUIREMENTS

A. Section 016000 - Product Requirements.

B. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40
percent prior to, during and after acoustic unit installation.

1.6 SEQUENCING

A. Section 011000 - Summary of Work:  Requirements for sequencing.

B. Install acoustical tile after interior wet work is dry.

1.7 EXTRA MATERIALS

A. Section 017700 - Closeout Requirements:  Spare parts and maintenance products.

B. Furnish minimum 5%, in full cartons, of each type, size and color installed.  Deliver to
Owner, packaged for storage at project closeout.

PART 2  PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Basis fo Design: Armstrong Ceiling and Wall Solutions.
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1. Local contact:  Donald Agnelli

a. C: 206-305-0905

b. E: dagnelli@armstrongceilings.com | www.armstrongceilings.com

B. USG - Ceilings.

1. Local contact: Carolyn H. Forbes.

a. C: 206-518-3006.

b. E: CForbes@usg.com.

C. Certainteed Architectural.

1. Local contact: Eli J. Griffin.

a. 425-215-3556

b. E: eli.j.griffin@saint-gobain.com

D. Substitutions under provisions of Section 012500.

2.2 ACOUSTICAL LAY-IN TILE

A. Basis fo Design: Armstrong School Zone Fine Fissured/Georgian, Square Lay-In Tile, Item
# 1714 or approved equal meeting the following:

1. Material: Wet-formed mineral fiber.

2. Type: III, Form: 2; Pattern: C E.

3. Color and Size: To be selected and approved by Architect.

4. Thickness: 3/4 inch thick.

5. Edges: Square for 15/16 inch wide suspension system.

6. NRC: 0.70 per ASTM E1264.

7. CAC: Minimum 35 (continuous ceiling) per ASTM E1264.

8. Light Reflection: 0.82 minimum per ASTM E1477.

9. Flame Spread Index: 25 or less when tested per ASTM E84.

10. Fire Classification: Class A when tested per ASTM E1264.

11. Finish: Manufacturer's standard latex paint to match existing and approved by
Architect.

mailto:dagnelli@armstrongceilings.com
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.armstrongceilings.com%2F&data=02|01|DAgnelli%40armstrongceilings.com|40a8ae84f55a47db2b0e08d8395ee60a|5b00abe1105d47d0ab18b84d5ea65f29|0|0|637322427828865321&sdata=5SpIFiaRDjj8dEZuaXGz3iknm0WQ9%2BDSGpTPLUFiwN0%3D&reserved=0
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2.3 SUSPENSION SYSTEMS

A. Use existing grid suspension system.

2.4 MISCELLANEOUS MATERIALS

A. Retention/Hold down clips:  Concealed attachment to grid assembly to prevent panel
displacement (installed within 10 feet of exterior doors).

B. Seismic Clips:  As required by applicable code for seismic design category.

1. Basis of Design:

a. USG ACM7 Seismic Clip OR Armstrong BERC2 -Used with 7/8 inch wall
molding.

b. USG 4-Way Seismic Expansion Joint Clip or Armstrong SJCG- Seismic Joint
Clip.  The clip is compatible with 15/16 and 9/ 16 inch grid systems.

C. Filler Panels: Field cut to size and match specified product.

D. Moldings: Armstrong extruded aluminum for mounting to suspension system as indicated.

1. Angle Molding: Armstrong Model as required and approved by Architect.

2. Channel Molding: Armstrong Model as required and approved by Architect.

3. Finish: Match suspension system.

E. Open Edge Trim:  As detailed

1. Basis of Design:  USG Compasso Elite, Armstrong Axiom Transitions Assembly or
approved equal.

2. Finish:  To match suspension system.

3. Height necessary for transition from acoustical ceiling to drywall suspension system
(4”, 6”, 8” or 10”).

PART 3  EXECUTION

3.1 EXAMINATION

A. Section 013000 - Administrative Requirements: Coordination and project conditions.

B. Verify layout of hangers will not interfere with other work.

3.2 INSTALLATION

A. Lay-In Acoustical Tile:
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1. Install per manufacturer’s written recommendations.

2. Fit acoustical tile in place, free from damaged edges or other defects detrimental to
appearance and function.

3. Lay directional patterned units in basket weave pattern.  Fit border trim neatly against
abutting surfaces.

4. Install units after above ceiling work is complete.

5. Install acoustical tiles level, in uniform plane, and free from twist, warp, and dents.

6. Cutting Acoustic Units:

a. Cut to fit irregular grid and perimeter edge trim.

b. Cut square reveal edges to field cut units.

c. Double cut and field paint exposed edges of tegular units.

7. Where round obstructions occur, install preformed closures to match perimeter
molding.

3.3 ERECTION TOLERANCES

A. Refer to manuracturer's written instructions for ceiling tiles.

END OF SECTION  095123
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PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:

1. Rubber base.

2. Resilient Flooring Tile.

3. Transition strips.

1.2 REFERENCES

A. American Society for Testing and Materials:

1. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor Covering
Systems Using a Radiant Heat Energy Source.

2. ASTM F970 - Standard Test Method for Measuring Recovery Properties for Floor
Coverings after Static Loading.

3. ASTM F1861 - Standard Specification for Resilient Wall Base.

4. ASTM F1869 - Standard Test Method for Measuring Vapor Emission Rate of concrete
Subfloor Using Anhydrous Calcium Chloride.

5. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete
Floor Slabs Using In-Situ Probes.

6. ASTM F2195 - Standard Specification for Linoleum Floor Tile.

B. National Fire Protection Association:

1. NFPA 253 - Standard Method of Test for Critical Radiant Flux for Floor Covering
Systems Using a Radiant Heat Energy Source.

C. Environmental Protection Agency:

1. 40 CFR 59, Subpart D (EPA Method 24) National Volatile Organic Compound
Emission Standards for Architectural Coatings.

1.3 SUBMITTALS

A. Section 013300 - Submittal Procedures.

B. Product Data:  Submit data describing physical and performance characteristics; including
sizes, patterns and colors available; and installation instructions.

C. Samples:
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1. Submit one sample, 12 x 12 inch in size illustrating color and pattern for each resilient
flooring product specified.

D. Section 017700 - Closeout Procedures.

E. Manual for Materials and Finishes:  Submit suggested schedule for cleaning and
maintaining.

1.4 QUALITY ASSURANCE

A. Single Source:  Obtain each type of product required, including adhesives and accessories
from one manufacturer throughout the Project.

B. Fire Resistance of Floor Coverings:  Comply with IBC, Section 804 Interior Floor Finish;
determined in accordance with NFPA 253 “Test for Critical Radiant Flux of Floor Covering
Systems Using a Radiant Energy Heat Source.”

C. Indoor Air Quality:  Comply with 40 CFR 59, Subpart D (EPA Method 24) requirements for
adhesives as indicated.

1.5 ENVIRONMENTAL REQUIREMENTS

A. Section 016000 - Product Requirements.

B. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40
percent prior to, during and after resilient flooring installation.

1.6 EXTRA MATERIALS

A. After completion of work, deliver to project site at a location designated by the Owner’s
Representative, replacement materials from same manufactured lot as materials installed.
 Package extra materials in manufacturer's original unopened cartons with each carton
clearly labeled.  Provide the following quantities:

1. Tile:  Furnish 1% or fraction thereof of each color, pattern and size of tile installed.

2. Base:  Furnish 1% or fraction thereof of each color and size of base installed.

1.7 WARRANTY

A. Provide manufacturer’s standard warranty.

PART 2 PRODUCTS

2.1 RESILIENT FLOORING TILE

A. Acceptable Manufacturers

1. Basis of Design: Shaw Floors:
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a. Contact: Randi Filion.

b. E: randi.filtion@shawcontract.com

c. 5059-590-7769.

2. Substitutions under provisions of Section 012500.

3. Color and Pattern: To be secected and approved by Architect.

B. Basis if Desing: Shaw Contract Terrail II 12 Mil, Light Commercial Luxury Vinyl Tile,
Class III, Type B.

1. Color and Pattern: To be secected and approved by Architect.

2. Nominal Dimensions: 6 in wide x 48 in long.

3. Wear Layer Thickness: 12 mil (0.012 in).

4. Overall Thickness: 0.098 in.

5. Edge Profile: Squared Edge.

6. Installation Type: Dry Back.

7. Installation: Direct Glue.

8. Recomended Adhesives: S150-95, LOKWORX+ RESILI, LokWorx Resilient or
4151.

2.2 RUBBER BASE

A. Acceptable Manufacturers:

1. Basis of Design:  Roppe, http://roppe.com.

2. Forbo, https://www.forbo.com

3. Burke, http://www.burkeflooring.com.

4. Flexco, http://www.flexcofloors.com.

5. Substitutions:  Under provisions of Section 012500.

B. Construction:  Extruded rubber base meeting requirements of ASTM F1861, Type TS
(thermoset vulcanized extruded rubber); 1/8-inch thick; 4 inches high, uno; coil stock factory
 and corner units; top set cove style.

1. At casework, match height installed on adjacent wall.  Provide taller base if needed or
where shown or drawings.
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2. Premolded external corners.

3. Color: To be selected and approved by Architect.

2.3 INSTALLATION MATERIALS

A. Interior transitions/thresholds between dissimilar flooring materials: Resilient Trim, Shaw,
Terrain II Universal Transitions and Trims or approved equal.

1. Size and Shape: As required for floor material heights.

2. Center under door or as indicated.

3. Adhesive: Manufacturer’s recommendation.

4. Color: To be selected and approved by Architect.

B. Primers:  Non-staining type as recommended by manufacturer.

C. Moisture Tolerant Adhesives:  Water resistant types as otherwise recommended by the
manufacturer for the conditions of the installation; adhesives shall be low-odor and meet
VOC’s requirements; in all cases, adhesives shall not exhibit any long lasting noxious off-
gassing.  Provide white colored adhesives for all areas.

1. Maximum VOC:   150 g/L.

D. Underlayments (Forming Transitions and Patching Compounds):  Recommended by flooring
manufacturer.

E. Welding Rod: Solid vinyl strand as manufactured by flooring manufacturer for heat-welding
seams; color to match field color of sheet vinyl flooring.

F. Other Materials:  Provide incidental and accessory materials, tools for testing and installation
required for completion of resilient floor installation.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that surfaces are smooth and flat with maximum variation of 1/8 inch in 10 feet and
are ready to receive Work.

B. Beginning of installation means acceptance of existing substrate and site conditions.

C. Sample test concrete for proper adhesive bond.

3.2 PREPARATION

A. Remove sub-floor ridges and bumps. Fill minor low spots, cracks, joints, holes, and other
defects with sub-floor filler to achieve smooth, flat, hard surface.
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B. Prohibit traffic until filler is cured.

C. Clean substrate.

D. Apply primer as required to prevent "bleed-thru" or interference with adhesion by substances
which cannot be removed.

3.3 INSTALLATION - TILE FLOORING

A. Install all products to manufacturer’s written recommendation.

B. Mix tile from container to ensure shade variations are consistent when tile is placed.

C. Lay flooring with joints and seams parallel to building lines to produce symmetrical tile
pattern.

D. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce
tight joints.

E. Install edge strips at unprotected or exposed edges, where flooring terminates, and where
indicated.  Secure metal strips before installation of flooring with stainless steel screws.

F. Install flooring in recessed floor access covers. Maintain floor pattern.

3.4 INSTALLATION - BASE

A. Install all products to manufacturer’s written recommendation.

B. Fit joints tightly and make vertical.   Install in longest possible lengths. Miter internal
corners.  At external corners gouge back of base including two stress relief gouges at the
bottom of the base in accordance with manufacturer’s instructions.  Install external corners
so base toe has a continuous flow/shape around the corner.

C. Install base on solid backing. Bond tightly to wall surface.  At returns 1 foot or shorter, apply
continuous pressure until adhesive is fully cured.

D. Scribe and fit to door frames and other interruptions.

3.5 CLEANING

A. Section 017700 - Closeout Procedures:  Final cleaning.

B. Remove excess adhesive from floor, base, and wall surfaces without damage.

C. Comply with manufacturer's initial cleaning requirements.

D. Clean and maintain resilient flooring products until substantial completion.

3.6 PROTECTION OF INSTALLED CONSTRUCTION

A. Section 017005 - Execution:  Protecting installed construction.
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B. Prohibit traffic on resilient flooring for 5 days hours after installation.

C. Provide approved protection and remove protection at substantial completion.

3.7 TRAINING

A. Provide owner training describing manufacturer's recommended floor care program.

END OF SECTION  096500
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PART 1 GENERAL

1.1 SUMMARY

A. In general, the principal items of work include, but are not limited to, the following:

1. Preparation of surfaces.

2. Surface preparation, priming and finish coats specified in this Section are in addition
to shop priming and surface treatment specified in other Sections.

3. Painting and finishing of all exposed-to-view interior and exterior surfaces, except as
otherwise indicated or specified.

a. Paint all surfaces unless otherwise indicated, scheduled, factory finished or
indicated to receive a finish in other Sections of the specifications.

b. Refer to the Finish Schedule, notes on the drawings and Part 2 - PRODUCTS in
this Section for a general guide to the painting requirements.

4. Field painting of all exposed-to-view mechanical and electrical items such as pipes,
ducts, hangers, conduits, and like items in rooms or areas scheduled to be painted.

5. Field painting of prime painted finished door hardware to match the door frame.
Hardware includes, but is not limited to, coordinators' housing and associated door
closer mounting brackets on door frames, astragals, and other items as required.

6. Life Safety stenciling in accessible concealed space.

7. Sprinkler Piping: Contractor shall include in his bid to cover painting of all exposed
sprinkler piping. It is the Contractor's responsibility to verify the extent of exposed
sprinkler piping.

8. Touch-up paint all blemished or otherwise disfigured paint on all surfaces which occur
prior to acceptance of the building by the Owner.

9. Touch-up paint for field-welded connections on materials that have a hot-dipped
galvanized coating.

B. Where items or surfaces are not scheduled or specifically mentioned, paint these items the
same as adjacent similar materials or areas.  If finish is not designated, the Architect will
select these from the paint systems specified.

C. Related Sections:

1. Section 083113 - Access Doors and Frames: Field finishing.

2. Section 092116 - Gypsum Board Assemblies:  Finishing requirements for paints
specified.
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1.2 REFERENCES

A. South Coast Air Quality Management District (SCAQMD):

1. SCAQMD Rule 1113 - Architectural Coatings (Amended June 3, 2011)

1.3 DEFINITIONS

A. Exposed Surfaces:  The term “exposed surfaces” includes areas visible when permanent or
built-in fixtures, covers, grilles, and similar components are in place.  Extend painting in
these areas as required to maintain the system integrity and provide desired protection.

B. DFT (dry film thickness):  Minimum thickness, measured in mils (0.001 inch) of a coat of
paint in the cured state.

C. Gloss Ratings:  Determine in accordance with ASTM D 523, measured at 60 degree angle of
incidence.

Gloss Level (GL) Traditional
Name

Gloss at 60
degrees

Sheen at 85
degrees

Gloss Level 1 Matte or Flat maximum 5
units

maximum 10
units

Gloss Level 2 Low Sheen maximum 10
units

10-35 units

Gloss Level 3 Egg Shell 10-25 units 10-35 units

Gloss Level 4 Satin 20-35 units minimum 35
units

Gloss Level 5 Semi-Gloss 35-70 units

Gloss Level 6 Gloss 70-85 units

Gloss Level 7 High Gloss more than 85
units

1.4 SUBMITTALS

A. General:  Make submittals in accordance with Section 013300 - Submittal Procedures.

B. Product Data:  Submit complete list of products proposed for use, including technical data on
each product to verify compliance; organize list to indicate painting systems to be used with
each substrate.

1. Organize the paint submittal to follow the format in Part 2 of this Section in order to
indicate painting systems to be used with each substrate.

2. Submittal shall contain any proposed revisions to specifications (i.e. surface
preparation, method of application, etc.) which contractor feels are necessary in their
execution of the Contract.

3. Any proposed revisions must be approved by the Architect prior to proceeding with
the Work.
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C. Submit paint manufacturer’s product data sheets and Material Safety Data Sheets
highlighting VOC limits for each paint or coating used in the building.

D. Samples:  Using approved materials, prepare and submit samples of each type of finish,
gloss, and color for approval.  Label samples with color number, name and date.  Provide
one (1) samples each.

1. Prepare paint color samples on 8-1/2 inch by 11 inch heavy, durable non porous paper.

2. Furnish additional samples as required until colors and finishes are approved.

3. Provide a list of materials and applications for each coat of each sample. Label each
sample for location and application.

E. Submit samples on the following substrates for the Architect's review of color and texture
only:

1. Ferrous Metal: Provide one 4-inch square sample of flat metal and one 8-inch long
sample of solid metal for each color and finish.

F. Qualification Data: For firms and persons specified in the "Quality Assurance" Article to
demonstrate their capabilities and experience. Include lists of completed projects with
project names and addresses, names and addresses of architects and owners, and other
information specified.

G. Section 017700 - Closeout Procedures.

1. Include a Paint Project Summary with finish schedule, including detail designating
where each product/color/finish was used, Product Data pages, Material Safety Data
Sheets, care and cleaning instructions, touch-up procedures, and color samples of each
color and finish used.

1.5 QUALITY ASSURANCE

A. Single Source:

1. To the maximum extent practicable, select a single manufacturer to provide all
materials required by this Section, using additional manufacturers to provide systems
not offered by the selected principal manufacturer.

2. For each individual system, provide primer and other undercoat paint produced by
same manufacturer as finish coat.  Use only thinners approved by paint manufacturer
and use only within recommended limits.

3. Contractor grades are not acceptable.
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B. Applicator Qualifications: Engage an experienced applicator who has completed painting
system applications similar in material and extent to that indicated for this project with a
record of successful in-service performance.  The contractor is to have a foreman on site
during preparation and painting work.

C. Visual Standards:  Each distinct area of the finished Work shall be free of variations in color
and sheen, runs, sags, holidays, blistering, checking, cracking, scratches and other signs of
poor workmanship.

D. Pre-Work Meeting

1. Convene minimum one week prior to commencing work of this section.

1.6 DELIVERY, STORAGE AND HANDLING

A. General:  Comply with requirements specified in Section 016000 - Product Requirements.

B. Deliver materials to building in sealed, original, labeled containers bearing manufacturer's
name, type of material, brand name, color designation, and instructions for mixing and
thinning.

C. Store materials in tightly covered containers when not in actual use in a place specifically
assigned for that purpose which is well-ventilated, dry and out of direct sunlight.  Store
materials in a manner so as not to exceed the manufacturer's temperature limitations.

1. Protect from freezing. Keep storage area neat and orderly. Remove oily rags and waste
daily. Take necessary measures to ensure that workers and work areas are protected
from fire and health hazards resulting from handling, mixing and application.

1.7 PROJECT CONDITIONS

A. Environmental Conditions:  Air temperature and substrate temperature and relative humidity
shall be within the manufacturer’s established limits.  Do not apply exterior paint when the
following conditions exist, unless requirements of paint manufacturers are more restrictive.

1. Temperature:  If surface and ambient temperature is above 90 degrees F, or below 50-
degrees F.

2. Relative Humidity:  If relative humidity is above 85 percent.

3. Weather:  During damp and inclement weather or during excessively windy weather.

B. Lighting:  Do not proceed with work under this section unless adequate lighting is available.
 Provide lighting level of at least 50 candlepower per square foot, measured mid-height at
substrate surface.

C. Ventilation:  Provide adequate ventilation as required for the type of paint and cleaning
materials used.  If necessary, consult paint manufacturer for recommendations.
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D. Protection:  Protect surrounding areas against damage due to painting operations. At a
minimum, surrounding areas shall be covered with polyethylene sheeting and waterproof
masking tape. The Owner shall not be responsible for Contractor's selection or method of
protection.

1. Protective coverings shall be secured against wind and shall be vented to prevent
collection of moisture on covered surfaces.

2. Provide "wet paint" signs as required to protect newly painted surfaces.

E. Precautions:  Take all precautions to prevent fire; open containers of inflammable materials
only when needed; keep rubbing cloths and oily rags in tightly closed containers and remove
from site daily.  Dispose of hazardous materials in accordance with all local, State and
Federal regulations.

1.8 COORDINATION

A. Review other sections in which prime paints are to be provided to ensure compatibility of
total coating system for various substrates.  Notify Architect in writing of any anticipated
problems using specified coating systems with substrates primed by others.

1.9 TESTING FOR ADHESION

A. Field Testing:  Field test primers which are to be applied.  The purpose of this field testing
will be to ensure compatibility and total adhesion of the materials to the various substrates.
 Notify Architect if results of any test are not in total conformance with the paint
manufacturer's specifications.  Commencement of work constitutes full responsibility for any
resulting unsatisfactory finish.

1.10 MAINTENANCE

A. Extra Materials:  Furnish Owner with an additional 1 gallon of each material and color
applied along with color book.

1.11 WARRANTY

A. Warrant and guarantee the work of this section against failure or non- performance for one
year from the date of substantial completion. Failure or non-performance shall be corrected
promptly upon discovery by the owner. Correction work will follow project specifications.

B. Warranty not applicable for failure of substrates, or work by others.

PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Sherwin-Williams Company, Tel. 1-800-321-8194 (Technical Hotline), Website
http://www.sherwin-williams.com



Longview School District HVAC and Indoor Air Quality
Improvements

PAINTING AND COATING

Integrus Project No. 22220.00  SECTION 099000 

 BID SET –  04/26/2023
Page 6 of 13

1. Local Rep:  Leanne Dudley, 425.417.1765, Leanne.N.Dudley@sherwin.com

B. Benjamin Moore, Tel. 1-800-642-5678 Ext. 2217, Website http://www.benjaminmoore.com

1. Local Rep:  Amy Griffin, 206.492.4228, Amy.Griffin@Benjaminmoore.com

C. PPG Architectural Coatings, Website:  http://www.ppgac.com/

1. Local Rep:  Susan Williams, 206.450.5245, suwilliams@ppg.com

D. Miller Paints, Website:  http://www.millerpaint.com/

1. Local Rep:  Holly Davidson, 425.457.0983.

E. Rodda/Cloverdale Paint Company, Website http://www.roddapaint.com

1. Local Rep:  Jeff McIntyre, 206.396.7074.

F. Substitution Requests:  Submit for acceptance under provisions of Section 012500.

2.2 PAINT MATERIALS

A. Material Compatibility: Provide block fillers, primers, undercoats and finish-coat materials
that are compatible with one another and the substrates indicated under conditions of service
and application, as demonstrated by manufacturer based on testing and field experience.

B. Material Quality: Provide manufacturer's best-quality paint material of the various coating
types specified. Paint-material containers not displaying manufacturer's product
identification will not be acceptable.

C. VOC Compliance:

1. General Emissions Evaluation:  Interior products must be tested and determined
compliant in accordance with the California Department of Public Health (CDPH)
Standard Method v1.1–2010 or the most current version, using the applicable exposure
scenario.

2. VOC Content Requirements for Wet Applied Products: All paints and coatings wet-
applied on site must meet the applicable VOC limits of the California Air Resources
Board (CARB) 2007, Suggested Control Measure (SCM) for Architectural Coatings or
the South Coast Air Quality Management District (SCAQMD) Rule 1113, effective
February 5, 2016.

D. Paint Content Restrictions:

1. All interior latex paints and coatings must be free of alkylphenol ethoxylates
(APEs).  This means paint products do not contain intentionally added or
unintentionally added/residual APEs (above 100 ppm) using, at a minimum, the list of
CAS#s in Pharos: https://pharosproject.net/chemicals/2089943#hazards-panel
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2. Epoxy paint should avoid bisphenols including BPA and BPS.

3. Products with antimicrobials marketed with a health claim are not acceptable.

E. Gloss levels: Confirm with Architect.

F. Interior Surfaces

1. Gypsum Wallboard:  Typical walls and ceilings in class rooms, offices, etc.

a. One Primer Coat:  Top commercial grade zero VOC GWB primer.

1) Sherwin Williams: ProMar 200 Zero VOC Primer B28 Series.

2) PPG Paints:  6-4900XI Speedhide Zero Interior Zero VOC Latex Sealer.

3) Benjamin Moore: Ultra Spec 500 Interior Primer N534.

4) Rodda: 503601 MP Ultra Low VOC Interior Primer/Sealer.

5) Miller Paint: Acrylitex MPI 50 Primer/Sealer.

b. Two Finish Coats:  Top commercial grade zero VOC latex, Eggshell.

1) Sherwin Williams: ProMar 200 Eg-Shel, B20-2600.

2) PPG Paints:  6-4310XI Speedhide Zero Interior Zero VOC Latex
Eggshell.

3) Benjamin Moore: Ultra Spec 500 Interior N538, Eggshell.

4) Rodda: 523601 MP Ultra Low Interior Satin Finish.

5) Miller Paint: Performance Plus Eggshell Interior Latex 1303.

2. DryFall, Multiple Substrates:  Including exposed overhead structure, concrete,
properly prepared metal, as well as pipes, ducts, hangers, conduits, and like items.

a. One Finish Coat:  Water Based Dryfall, Eggshell.

1) Sherwin Williams: Low VOC Waterborne Dryfall, B42 Series, (<50 g/L
VOC).

2) PPG Paints:  6-724XI Speedhide Super Tech Interior Dry-Fog Eggshell

3) Benjamin Moore:  395 Latex Dry Fall Flat.

4) Rodda 533801 Dryfall Acrylic Latex Eggshell Dryfall Coating.

5) Miller Paint: . 6-724XI Speedhide Super Tech Interior Dry-Fog Eggshell.
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6) Additional coats may be required to achieve uniform color, hiding and
appearance.

7) Clean galvanized steel surfaces as specified above.

b. Color: Match paint specified on adjacent walls or surfaces.

3. Ferrous Metal: Including factory primed Doors, Frames and Guard rails and Steel
Columns.

a. One Primer Coat: Prime unprimed, bare metal (only), with water based
corrosion resistant primer.

1) Sherwin Williams:  Pro Industrial Pro-Cryl Universal Primer B66W00310
(<100 g/L VOC).

2) PPG Paints: 4020 Pitt-Tech Plus DTM Industrial Primer.

3) Benjamin Moore:  Ultra Spec® HP Acrylic Metal Primer HP04.

4) Cloverdale 70323 Ecologic® Rustex Primer.

5) Miller Paint: Acrimetal DTM Primer Interior Exterior 5000.

b. Two Finish Coats:  Light industrial water based coating, Semi-Gloss, resistant to
harsh cleaners, light abrasion and softening by constant hand contact.

1) Sherwin Williams:  Pro Industrial Pre-Catalyzed W/B Epoxy Semi-Gloss
K46 Series (141 g/L VOC).

2) PPG Paints: 16-510 Pitt-Glaze WB1 Interior Semi-Gloss Pre-Catalyzed
Water-Borne Acrylic Epoxy.

3) Benjamin Moore:  Corotech Pre-Catalyzed Waterborne Epoxy Semi Gloss
V341.

4) Rodda:  Cloverdale 70623 Ecologic Interior - Exterior, 100% Acrylic
Latex Semi-Gloss Finish.

5) Miller Paint: Waterborne Epoxy Semi Gloss 183-5-10.

c. Color: Match paint specified on adjacent walls or surfaces.

4. Factory primed or unprimed miscellaneous metal:  Including Mechanical and
Electrical and Equipment Items.  Prep as appropriate for substrate.

a. Prime all bare metal as needed with water based corrosion resistant primer.

1) Sherwin Williams Pro Industrial Pro-Cyl Universal Primer B66W00310
(<100 g/L VOC).
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2) PPG Paints:  4020 Pitt-Tech Plus DTM Industrial Primer.

3) Benjamin Moore: Ultra Spec® HP Acrylic Metal Primer HP04.

4) Rodda:  Cloverdale 70323 Ecologic® Rustex Primer.

5) Miller Paint: Acrimetal DTM Primer Interior Exterior 5000.

b. Exposed Insulated Piping:

1) Finish Coats:  Match paint specified on adjacent walls or surfaces.

c. Exposed Galvanized Ducts, Piping, Conduits, etc.:

1) Finish Coat:  Match paint specified on closest adjacent walls or surfaces.

d. Exposed Ferrous Piping, Hangers (and like items):

1) Finish Coat. Match paint specified on adjacent walls or surfaces.

e. Interior of all Ducts at Grilles, Registers and Diffusers:  One Coat.

1) Sherwin Williams:   ProMar 200 Zero VOC Black.

2) PPG Paints:  Speedhide Interior Flat Black Latex 6-753.

3) Benjamin Moore: Ultra Spec 500, Black.

4) Rodda 513601 MP Ultra Low Interior Gloss Level 1 Flat Finish Black.

5) Miller Paint Acrimetal DTM Velvet Black 310-277.

f. Unprimed grilles and diffuser face plates, Match paint specified on adjacent
walls or surfaces.

5. Interior Pre-primed Mechanical Wall Grilles and Diffusers.

a. Two Finish Coats:  Match paint specified on adjacent walls or surfaces.

6. Colors:  Each paint color must be accurately mixed to ensure color continuity.  No
allowance will be granted for mis-matched paint of the same color when viewed under
normal lighting conditions.  

G. Provide primer and finish coats which are compatible with each other and with prime coats
provided under other Sections.  Provide barrier coats over incompatible primers or remove
and re-prime as required.

H. Tint each undercoat a lighter shade than finish coat so that numbers of coats can be easily
discerned.  No color mixing will be allowed at the job-site.
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I. Thinner:  Type as recommended by the paint manufacturer.  Use thinner only when
recommended by the paint manufacturer, and then only in a quantity as indicated on the
label.

J. Primers:  Primers, except metal primers, shall be white in color for inspection purposes.

K. Secondary Products:  Secondary products not specified by name and required for the job
such as shellac, oils, patching compounds, putty, etc., shall be "best grade" products.

L. Provice the paint colors to match existing or as selected and approved by Architect.

PART 3 EXECUTION

3.1 EXAMINATION

A. General: Examine surfaces to receive paint finish for conditions that will adversely affect
execution, performance, or quality of work and which cannot be put into an acceptable
condition through reasonable preparatory work as specified herein.

1. Surfaces which are unfit to receive the work of this section shall be repaired, replaced
or re-finished such that they are acceptable and such that the work of this section may
be done as specified.  It shall be the responsibility of the General Contractor to ensure
that these provisions are strictly enforced.

2. Commencement of Work constitutes acceptance of surfaces and conditions.

3.2 SURFACE PREPARATION (GENERAL)

A. General:  Surface preparations and cleaning procedures shall be in strict accordance with the
instructions and specifications of the paint manufacturer and with the requirements of this
specification.

B. Removal of Fixtures:  Cooperate with other trades and coordinate removal of fixtures,
hardware items, and equipment, as required for painting work.  Items to be removed on
surfaces to be painted include: switch and receptacle plates, escutcheons and like plates,
surface-mounted equipment, free-standing equipment which blocks access to painting
surfaces, grilles and louvers at duct openings into finished spaces, and other items as
required and directed.

C. Pre-Cleaning:  Remove oil and grease prior to mechanical cleaning as hereinafter specified
by methods outlined in SSPC-SP 1 "Solvent Cleaning.”

3.3 SURFACE PREPARATION

A. Uncoated Ferrous Metal: For interior metals not requiring paint, surfaces are to remain as
received from the factory.
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B. Shop-Coated Ferrous Metal:  Thoroughly degrease surfaces and clean using solvent (SSPC-
SP 1).  Remove loose rust, blistered and peeling paint to bare metal by scraping, sanding,
wire brushing, or other abrasion methods in accordance with SSPC-SP 2 or SP 3; feather
edges of adjacent sound paint.  Dull glossy surfaces by scuff-sanding and wipe down.  Spot-
prime all abraded portions, rust areas, and bare surfaces with specified primer on same day
of surface preparation.  Finish prime after spot priming has dried thoroughly.

C. Galvanized Metal:  Clean surfaces to remove factory films and oily residue as recommended
by the paint manufacturer.  Responsibility for insuring that the surface is properly prepared
rests with the painting sub-contractor.  Clean galvanized metal the same day to be painted.

D. Gypsum Wallboard:  Remove all dust and dirt with a brush; if necessary, clean surfaces
using damp rags or sponges.  Repair of surface defects is specified in Section 092116.

3.4 CLEANING PRIOR TO PAINTING

A. Remove dust and loose deleterious materials from all surfaces before beginning painting
operations. Program the cleaning and painting so that dust and other contaminants from the
cleaning process will not fall in wet, newly painted surfaces.

3.5 APPLICATION OF PAINT

A. Mixing:  Mix paint materials in accordance with the manufacturer's instructions and
directions.  Mix often enough during application to keep the paint uniform and to ensure
complete dispersion of pigment and a uniform composition.

1. Prepare multiple component coatings using all of the contents of the container for each
component as packaged by the manufacturer.  Mixing of partial kits will not be
permitted.  Multiple component coatings that have been mixed shall not be used
beyond their pot life.  Only the components specified and furnished by the
manufacturer, including thinner if required, shall be mixed.

B. Application:  Apply paint in accordance with the manufacturer's directions.  Use techniques
best suited for substrate and type of material being applied.  Brushes and rollers shall be of a
type best suited for the type of material being applied.

1. Apply intermediate and finish coats within the manufacturer's recommended top
coating time periods.

2. When applying paint to drywall, use a roller nap no greater than 3/8 inch so as to
achieve a light stipple finish.

C. Apply each coat of paint as a continuous film of uniform thickness, free from holidays, sags,
crawls, pinholes, blisters, unevenness in color, or other evidence of poor workmanship.
 Repaint thin spots or areas missed in the application and allow to dry before applying next
coat of paint.



Longview School District HVAC and Indoor Air Quality
Improvements

PAINTING AND COATING

Integrus Project No. 22220.00  SECTION 099000 

 BID SET –  04/26/2023
Page 12 of 13

1. Give special attention to ensure that surfaces, such as edges, corners, crevices, welds
and exposed fasteners receive a dry film thickness equivalent to that of flat surfaces.

2. Each coat shall be free of dirt, dust, moisture, etc., prior to application of next coat.

D. Allow each coat of paint to thoroughly dry, full thickness of the film, before application of
the succeeding coat.  Paint is considered dry for recoating when the next coat can be applied
without the development of any detrimental film irregularities such as wrinkling, lifting, or
loss of adhesion of the previous coat.

E. Coverage for each paint material is specified as either the total minimum dry film thickness
in mils, or the spreading rate in square feet per gallon over the surface designated.  Actual
coverage rate will vary depending upon the texture and porosity of the surface, climatic
conditions, etc.

1. The number of coats specified is the minimum required, irrespective of the coating
thickness.

2. In the event the required paint thickness is not achieved, apply additional coats until
the required thickness is obtained.

3. Do not exceed manufacturer's recommended maximum film build-up per coat (wet
mils).

F. Recoat primed and sealed walls and ceilings where there is evidence of suction spots or
unsealed areas in first coat to ensure a finish coat with no burn-through or other defects.

G. Sand lightly between coats of enamel to produce an even, smooth finish.  Wipe to remove
dust before recoating.

H. Make edges of paint adjoining other materials or colors clean and sharp with no overlapping.

I. Do not paint over any code-required labels or any equipment identification or nomenclature
plates.

J. Tops and bottoms of metal doors shall be finished the same as the faces (primed and two
finish coats of painted).

3.6 DAMAGED PAINT SURFACES

A. General:  Before final acceptance of the work by the Architect, repair or re-finish painted
surfaces which have been damaged at no additional cost.  Refinish whole wall where portion
of finish is not acceptable.

B. Painted Structural Steel:  Areas of chipped, peeled, or abraded paint shall be hand or power
sanded, feathering the edges. Prime and finish coat the areas using the same material as
originally scheduled. Depending on the extent of repair and its appearance, an overall finish
coat may be required by the Architect to achieve uniform appearance.
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3.7 CLEAN-UP

A. General: During the progress of the work, remove from the project all discarded paint
materials, rubbish, cans and rags.  Leave premises clean and in orderly condition.

B. Cleaning:  Upon completion of painting work, clean window glass and other paint-spattered
surfaces. Remove spattered paint by proper methods of washing and scraping, using care not
to scratch or otherwise damage finished surfaces.

3.8 PROTECTION

A. Protect work of other trades, whether being painted or not, against damage by painting.
Correct damage by cleaning, repairing or replacing, and repainting, as approved by
Architect.

B. Remove temporary protective wrappings after completing painting operations.

END OF SECTION  099000
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PART 1 GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2 WORK INCLUDED   

A. Operation and Maintenance Manual. 

1.3 SUBMITTALS 

A. General:  Comply with Section 23 05 00 and Division 01. 

B.  Preliminary O&M:  Submit preliminary review O&M manual for review. 

C.  Final O&M:  Submit Final O&M manuals per Division 01. 

PART 2 PRODUCTS 

2.1 GENERAL 

A. General Contents:  A maintenance manual shall be compiled containing maintenance and 
operating information and maintenance schedules for all project mechanical systems.  See 
Division 01 for quantities, organization, format, and other requirements; meet additional 
requirements as specified herein. 

2.2 SUBMITTAL DATA AND TECHNICAL O&M DATA   

A. Submittal Data:  
1. General:  Provide a copy the submittal data (clearly identified and marked to suit each 

item).  Note: The submittals are not retained by the Owner and a copy is therefore 
required in the O&M.   

2. Product Data: Manufacturer’s technical product data, with manufacturer's model 
number, description of the equipment, equipment capacities, equipment options, 
electrical power voltage/phase, special features, and accessories. Label data sheets with 
same designation as used on contract documents.  Provide for all items requiring 
maintenance and for items that may require replacement over a 30-year period or be 
revised due to an Owner building improvement.  

3. Shop Drawings:  Provide copy of final shop drawings as approved for each area where 
shop drawings were required to be submitted. 
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B. Technical O&M Data: Provide for each equipment or item requiring maintenance.  Label 
O&M data to clearly indicate which equipment on the project it applies to (use same 
designation as used in the Contract Documents).  Data to include:   
1. Manufacturer’s operating and maintenance manuals and instructions. 
2.  Itemized list of maintenance activities and their scheduled frequency.  
3.  Maintenance instructions for each maintenance activity. 
4. Manufacturer’s parts list.   
5. Manufacturer’s recommended lubricants.   
6. Size, quantity and type of filters required (as applicable).   
7. Size, quantity and type each belts unit requires (as applicable).  
8. Size, quantity and type of fuses (as applicable). 

C. Sources:  Provide names, addresses, and phone numbers for local manufacturer’s 
representative, service companies, and parts sources for mechanical system components.   

D. Start-Up Reports:  Include copies of all equipment and system start-up reports.  

2.3 MAINTENANCE SCHEDULES 

A. General:  Provide Maintenance schedules with an itemized list of maintenance activities and 
their scheduled frequency (i.e., weekly, monthly, semi-annually, etc.) for item requiring 
maintenance.   

B. Special Maintenance:  List any critical maintenance items or areas requiring special attention.   

C. Start-Up/Shut-Down:  Provide normal start-up, operating, and shut-down procedures; 
emergency shut-down procedures; and (where applicable) seasonal shut-down procedures.   

PART 3 EXECUTION 

NOT USED   

END OF SECTION 
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PART 1  GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

D. Division 23 - Heating, Ventilation, and Air Conditioning (HVAC) Systems. 

E. Division 25 - Integrated Automation. 

1.2 WORK INCLUDED 

A. General Mechanical System Requirements. 

B. Mechanical System Motors. 

C. Identification and Labeling. 

1.3 DEFINITIONS 

A. Abbreviations and Terms:  Where not defined elsewhere in the Contract Documents, 
shall be as defined in RS Means Illustrated Construction Dictionary, Fourth Addition and 
in the ASHRAE Handbook of Fundamentals, latest edition. 

B. "As required" means "as necessary to form a safe, neat, and complete working 
installation (or product), fulfilling all the requirements of the specifications and drawings 
and in compliance with all codes."  

C. "Concealed" means "hidden from view" as determined when areas are in their final 
finished condition, from the point of view of a person located in the finished area.  Items 
located in areas above suspended ceilings, in plumbing chases, and in similar areas are 
considered "concealed."  Items located in cabinet spaces (e.g. below sinks) are not 
considered concealed.   

D. "Coordinate" means "to accomplish the work with all others that are involved in the work 
by: directly discussing the work with them, arranging and participating in special 
meetings with them to discuss and plan the work being done by each, obtaining and 
completing any necessary forms and documentation required for the work to proceed, 
reaching agreement on how parts of the work performed by each trade will be installed 
relative to each other both in physical location and in time sequence, exchanging all 
necessary information so as to allow the work to be accomplished with a united effort in 
accordance with the project requirements". 

E. "Finished Areas" means "areas receiving a finish coat of paint on one or more wall 
surface."   
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F. “Mechanical”, where applied to the scope of work, includes all project plumbing systems, 
HVAC systems, and controls for these systems and all work covered by specification 
Divisions 23, and 25.  Such work is shown on multiple drawings and is not limited to a 
particular set of sheets, or sheets prefaced with a particular letter.   

G. The term "related documents" (as used at the beginning of each specification section), 
and the Specification Divisions and Sections listed with it, is only an indication of some 
of the specification sections which the work of that section may be strongly related to.  
Since all items of work relate to one another and require full coordination, all 
specification sections, as listed in the Table of Contents, shall be considered as being 
"related documents", and shall be considered (by this reference) in the same manner as if 
they had all been listed under the term "related documents" in each specification section. 

H. "Work included" (as used at the beginning of each specification section), and the items 
listed with it, is only an indication of some of the items specified in that Section and is in 
no way limiting the work of that Section.  See complete drawings and specifications for 
all required work.   

I. "Verify" means "Contractor shall obtain, by methods independent of the project 
Architect/Engineer and Owner, the information noted and the information needed to 
properly perform the work".  Where used as "verify existing" the reference is to all 
existing items related to the work (i.e. piping systems, duct systems, electrical power, 
controls, structural conditions, space available, building construction type, etc.); the 
"verify" definition shall include "Confirm by means independent of any existing field 
labeling and independent of the Architect/ Engineer and Owner what the existing piping 
(or duct) system contains, sizes, what the flow direction is, what normal 
pressures/temperatures are, what other systems and areas the piping (or duct) is 
interconnected to; what the existing control voltages/signal types are by direct 
measurement; what the existing electrical power voltages and phases are by direct 
measurement; and additional field verification and coordination to ensure that compatible 
products are provided, correct connections made, and all work performed to allow for 
fully functioning systems."  “Means independent of existing field labeling” shall include 
methods such as: the use of exterior pressurized sources to pressurize piping system lines, 
use of flow tests with dyes, physical tracing of piping and all connections to, electronic 
detection methods, electronic/electric line tracing, electrical measurements, physical 
disassembling of system, excavation or uncovering of concealed systems, use of insertion 
cameras and similar efforts. 

J. “Substitution”:  As applied to equipment means “equipment that is different than the 
‘Basis of Design’ equipment scheduled on the drawings (or otherwise indicated in the 
contract documents)”.   

1.4 GENERAL REQUIREMENTS 

A. Scope:  Furnish all labor, materials, tools, equipment, and services for all mechanical 
work.  This section applies to all Division 23, 25 specifications and to all project 
mechanical work.  All mechanical equipment and devices furnished or installed under 
other Divisions of this specification (or by the Owner) which require connection to any 
mechanical system shall be connected under this division of the Specifications. 
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B. General:  All work shall comply with Division 00, General Conditions, Supplementary 
Conditions, Division 01, and all other provisions of the Contract Documents. 

C. Code:  

1. Compliance:  All work shall be done in accordance with all applicable codes and 
ordinances. Throughout the Project Documents, items are shown or specified in 
excess of code requirements; in all such cases, the work shall be done so that 
code requirements are exceeded as indicated.  Comply with code accessibility 
requirements. 

2. Documentation: Maintain documentation of all permits and code inspections for 
the mechanical work; submit documentation showing systems have satisfactorily 
passed all AHJ inspections and requirements. 

3. Code Knowledge: Contractor and workers assigned to this project shall be 
familiar and knowledgeable of all applicable codes and ordinances.  Code 
requirements are typically not repeated in the Contract Documents.  By 
submitting a bid, the Contractor is acknowledging that the Contractor and 
workers to be utilized on this project have such knowledge. 

4. Proof of Code Compliance:  Prior to final completion, satisfactory evidence shall 
be furnished to show that all work has been installed in accordance with all codes 
and that all inspections required have been successfully passed.  Satisfactory 
evidence includes signed inspections by the local code authority, test lab results, 
qualified and witnessed field tests, and related acceptance certificates by local 
code authorities, and field notes by the Contractor as to when all inspections and 
tests occurred. 

D. Complete Systems:  Furnish and install all materials, appurtenances, devices, and 
miscellaneous items not specifically mentioned herein or noted on the drawings, but 
which are necessary to make a complete working installation of all mechanical systems. 
Not all accessories or devices are shown or specified that are necessary to form complete 
and functional systems. 

E. Review and Coordination:   

1. General:  To eliminate all possible errors and interferences, thoroughly examine 
all the Drawings and Specifications before work is started, and consult and 
coordinate with each of the various trades regarding the work.  Such coordination 
shall begin prior to any work starting, and continue throughout the project. 

2. Suppliers:  Suppliers of products shall review the documents to confirm that their 
products are suitable for the application and that all manufacturers requirements 
and recommendations have been satisfactorily addressed in the Contract 
Documents.  Where not addressed the supplier shall notify bidders and the 
Engineer prior to bidding to resolve any issue or include in their bid an adequate 
amount to resolve the issue.  
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F. Conflicts and Discrepancies:  Notify the Architect/Engineer of any discrepancies or 
conflicts before proceeding with any work or the purchasing of any materials for the 
area(s) of conflict until requesting and obtaining written instructions from the 
Architect/Engineer on how to proceed.  Where conflicts occur, the most expensive and 
stringent requirement (as judged by the Architect/Engineer) shall prevail.  Any work 
done after discovery of such discrepancies or conflicts and prior to obtaining the 
Architect/Engineer's instructions on how to proceed shall be done at the Contractor's 
expense.  

G. Drawings and Specifications:  Drawings and specifications are complementary and what 
is called for in either is binding as if called for in both.  The drawings are diagrammatic 
and show the general arrangement of the construction and therefore do not show all 
offsets, fittings and accessories which are required to form a complete and operating 
installation. Mechanical work is shown on multiple drawings and is not limited to a 
particular set of sheets, or sheets prefaced with a particular letter.   

H. Offsets/Fittings:   

1. Piping Systems: Include in bid all necessary fittings and offset to completely 
connect up all systems, maintain clear access paths to equipment, and comply 
with all project requirements.  Offsets are required to route piping around 
building structural elements, roof slopes, mechanical systems, electrical systems, 
and numerous other items. Due to the schematic nature of the plans such offsets 
are typically not shown. Contractor is responsible to determine the quantity of 
offsets and fittings required, and the labor involved. No added payment or 
“extras” will be granted for the Contractor’s failure to correctly estimate the 
number of offsets and fittings and labor required.  Contractor is advised that 
equipment and fixture connections may require more than 20 elbows per 
plumbing fixture and coil per pipe line. 

2. Duct Systems: Include in bid all necessary fittings, offsets, and transitions to 
completely connect all systems, maintain clear access paths, and comply with all 
project requirements.  Offsets are required to route ducts around building 
structural elements, roof slopes, mechanical systems, electrical systems, and 
numerous other items. Due to the schematic nature of the plans such offsets are 
typically not shown. Contractor is responsible to determine the quantity of offsets 
and fittings required, and the labor involved. No added payments or “extras” will 
be granted for the Contractor’s failure to correctly estimate number of offsets, 
fittings, transitions and labor required.  Contractor is advised that transitions are 
required at connections to all equipment, to all air inlets/outlets, crossing of beam 
lines, at crossing with piping, and similar locations. 

I. Design: The level of design presented in the documents represents the extent of the 
design being furnished to the Contractor; any additional design needed shall be provided 
by the Contractor.  All design by the Contractor shall be performed by individuals skilled 
and experienced in such work, and where required by local code (or elsewhere in the 
documents) shall be performed by engineers licensed in the State where the project is 
located.  Include in bid the costs of all such project design; including engineering, 
drafting, coordination, and all related activities and work.  Such designs services are 
required for many building systems; including but not limited to ductwork at equipment, 
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piping at fixtures and equipment, hanger/support systems, temporary duct/piping systems, 
mechanical offsets/adjustments to suit other system, seismic anchors, and for 
methods/means of accomplishing the work.  Where design or performance criteria to be 
met is not stated (or is unclear), develop proposed criteria (based on code, similar 
projects, and related data) and submit the proposed criteria for review prior to performing 
full design work. 

J. Special Tools:  Furnish to the Owner one complete set of any and all special tools such as 
odd size wrenches, keys, etc. (allen wrenches are considered odd), which are necessary to 
gain access to, service, or adjust any  piece of equipment installed under this contract.  
Each tool shall be marked or tagged to identify its use.  Submit a written record listing the 
special tools provided, date, and signed by the Owner's representative receiving the tools. 

K. Standards and References: Shall be latest edition unless a specific edition, year, or 
version is cited, or is enforced by the AHJ. 

L. Warranties:  

1. General:  Products and workmanship shall be warranted to be free from all 
defects, capable of providing satisfactory system operation, and conforming to 
the requirements of the Contract Documents.  Include in the project bid all costs 
associated with project warranties to ensure that the warranty extends for the 
required period; possible project delays and failure by others to complete their 
work may cause the start of the warranty period to be delayed.  The Contractor 
shall be responsible for increasing the warranty dates by corresponding amounts 
to provide the required warranty periods. 

2. Basic Project Warranty:  As described in the General Conditions, Supplementary 
Conditions, and Division 01. See individual specification sections for specific 
warranty requirements.  Start date and duration are as indicated in General 
Conditions, Supplementary Conditions, and Division 01.  Where not indicated 
otherwise, the basic project warranty shall start at project substantial completion 
and be for one year. 

3. Special Warranties: See individual specification sections for special warranty 
requirements and extended warranty periods beyond the basic project warranty. 

M. Permits and Fees: 

1. Obtain and pay for all permits, licenses, fees and inspections as required by the 
Code and as specified herein (unless noted otherwise). 

2. Pay all charges made by any utility company or municipality for material, labor 
or services incident to the connection of service (unless noted otherwise). 

1.5 SUBSTITUTIONS  

A. General:  See Division 00 and 01 for information and requirements regarding 
substitutions.  Manufacturers not scheduled on the plans or listed as “Acceptable 
Manufacturers” require prior approval and shall submit a substitution request form (see 
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Division 01 for requirements and limitations).  See Paragraph 2.01 this specification 
section regarding “Acceptable Manufacturers”.  

B. Redesign: 

1. The Contract Documents show design configurations based on particular 
manufacturers. Use of other manufacturers' products (i.e. substitutions) from 
what is shown (or specified) may require redesign of mechanical, plumbing, 
controls, fire protection, electrical, structural, and general building construction 
to accommodate the substitution.   

2. Review the installation requirements for substitutions and provide redesign of all 
affected construction.  The redesign shall be equal or superior in all respects to 
the Architect/Engineer's design (as judged by the Architect/Engineer), including 
such aspects as equipment access, ease of maintenance, utility connection 
locations, unit electrical requirements, noise considerations, unit performance, 
and similar concerns.   

3. Redesign shall be done by the Contractor and shall meet the requirements and 
have the approval of the Architect/Engineer prior to beginning work.  Apply for 
and obtain all permits and regulatory approvals. 

C. Construction Modifications:  Provide all required construction modifications to 
accommodate the substituted products; this includes all mechanical, plumbing, controls, 
fire protection, electrical, structural, and general building construction.  Construction 
modification shall comply with code, specifications, and be equal to designed 
construction. 

D. Costs:  Cost of redesign, construction costs, and all additional costs incurred to 
accommodate substituted equipment shall be borne by the Contractor. 

E. Submittals:  In addition to other required submittals, submit shop drawings showing the 
redesign for substituted equipment; submittal shall include installation plans and sections, 
connecting services (i.e. ducts, piping, electrical) locations and routing, required service 
clearances, and related installation details.  Submit data required by other disciplines to 
allow review of the impact of the substitution (i.e. weights, electrical). 

1.6 QUALITY ASSURANCE 

A. Experience: All work shall be performed by individuals experienced and knowledgeable 
in the work they are performing, and experienced with the same type of systems and 
building type as this project.  By virtue of submitting a bid, the Contractor is 
acknowledging that workers to be utilized on this project have such experience and 
knowledge. Upon request of the Engineer, submit resumes showing the work history, 
training, and types of projects worked on, for individuals assigned to this project. 

B. Code: Utilize workers experienced and knowledgeable with codes pertaining to their 
work; verify code compliance through-out the project.  
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C. Quality Assurance Checks: Prior to ordering products and making submittals, confirm the 
following for each: 

1. General:  Product is suitable for the intended purpose and complies with the 
Contract Documents. 

2. Manufacturer: Product's manufacturer is listed as an acceptable manufacturer in 
the Contract Document’s or a substitution request (where allowed) has been 
submitted and the manufacturer has been listed as acceptable. 

3. Electrical (for products requiring electrical power): 

a. Product is for use with the voltage/phase as indicated on the electrical 
plans (or for the electrical circuit the item will be connected to). 

b. Product's ampacity requirements (MCA) do not exceed that indicated on 
the electrical plans (or for the electrical circuit the item will be connected 
to). 

c. Where product is a replacement for an existing product, and is to be re-
connected to an existing circuit, the existing voltage/phase has been field 
verified and product matches voltage/phase available. 

4. Weight:  Product's weight is no greater than that indicated. 

5. Space Verification: Product will fit in the space available, and along the path 
available to install the item, will have adequate service clearances, and will not 
impede on any clearances required for other items in the space the item will be 
located. 

6. Installation: A suitable method for installing the product has been selected which 
meets the project schedule and other requirements. 

7. Anchorage/Support:  The manufacturers recommended method of anchorage and 
support is consistent with the method indicated in the Contract Documents, and 
the item has provisions suitable for such anchorage/support. 

8. Lead Time: The product's fabrication, shipping, and delivery period meets the 
project schedule requirements. 

9. Substituted Equipment:  Where equipment is not the basis of design confirm all 
requirements for substituted equipment have been met and shop drawings of 
construction revisions have been (or are being) prepared. 

10. Controls:  Item is compatible with the controls it will be connected to and has 
been coordinated with the firm providing the project control work to provide the 
specified (or required) sequence of operation. 
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11. Listing: Item is Listed when required to be as such.  And if the item is to be 
installed as part of a Listed system or assembly, it is compliant with the Listing 
of the overall system or assembly. 

12. Existing Buildings/Systems:  Product size, weight, connecting services (i.e. 
electrical, controls, power, plumbing, etc.) are configured and suitable for 
existing items they connect to or interface with. 

E. Check-Out:  The Contractor shall be responsible to verify that proper installation and 
proper connections have been provided for all mechanical work.  Contractor shall provide 
installation checkout, start-up services, and perform a thorough check of all mechanical 
systems to verify proper installation and operation. Contractor shall operate all items 
multiple times under varying conditions to confirm proper operation.  Contractor shall 
submit a checklist listing all equipment, fixtures, and similar items furnished on this 
project, with a date and initials indicating when the item was checked, a list of what was 
checked, and by whom.  Such check shall, as a minimum utilize documents provided by 
the equipment manufacturer.  Such a check-out is in addition to any commissioning 
activities specified (unless noted otherwise). 

1.7 SUBMITTALS 

A. General:   

1. See Division 00 and 01 for submittal requirements.   

2. By making a submittal (of shop drawings or product data) the Contractor 
represents that they have reviewed them for compliance with the Contract 
Documents, including detailed connection and installation features and 
requirements, and that the submitted item is their proposed method of compliance 
with the Contract Documents.   

3. Perform no portion of the work for which the Contract Documents require a 
submittal until the respective submittal has been made, the review completed by 
the Architect/Engineer, and all issues resolved. 

4. The Owner and Architect/Engineer are depending on the submittal process as a 
final review and confirmation of materials and various aspects of the work, and 
may make changes in the project due to information contained in the submittals 
and with the understanding that the opportunity to make changes exist until 
submittals are made and the review is completed.  The Contractor is responsible 
for added costs which may be incurred if work is performed which limits the 
Owner the opportunity to make such changes (e.g. work done prior to a submittal 
being made or the submittal review being completed).  

5. Submittals shall be logically organized, neat and legible.  Submittals to include: 

a. Name of project. 

b. Owner’s name. 
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c. Specification section reference and paragraph (or drawing number or 
detail) submittal is for. 

d. Contractor name and contact information. 

e. Subcontractor name and contact information. 

f. Date of submittal. 

B. Quality Assurance:  By submitting an item for review, the Contractor is claiming that all 
“Quality Assurance Checks” (see paragraph 1.06 this specification Section) have been 
performed and satisfactorily passed and no further comment from the submittal reviewer 
is required for the “Quality Assurance Checks”. 

C. Variations:  Only variations that are specifically identified as described herein will be 
considered.  Provide with the submittal (in addition to other information required): 
description of the proposed variation, entity who is proposing the variation, why the 
variation is being proposed, any cost changes associated with the variation, and any other 
pertinent data to allow for review.  Failure to submit information on the variation as 
described will result in the submittal review being conducted without considering the 
variation. 

D. Product Submittals - Information Required: 

1. Manufacturer's professionally developed documents, containing product 
description, model number, and illustrations.  Mark clearly to identify pertinent 
information and exact model and configuration being submitted. 

2. List of accessories and options provided with product. 

3. Product dimensions and clearances required. 

4. Product weight. 

5. Submittal identified with product name and symbol (as shown on the drawings or 
written in the specifications) and specification Section and paragraph reference. 

6. Performance capacity and characteristics showing compliance with the Contract 
Documents. 

7. Manufacturer's and local manufacturer's representative names, addresses, and 
phone numbers. 

8. For equipment requiring piping or duct connections: 

a. Type of connections required. 

b. Size and locations of connections. 

9. For electrically operated equipment: 
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a. Number and locations of electrical service connections required. 

b. Voltage required. 

c. Fuse or circuit breaker protection requirements. 

d. Motor starter requirements; if motor starter is furnished with the 
equipment, submit product information on motor starter. 

10. For equipment requiring control connections: 

a. Type of control signals required. 

b. Control communication protocol. 

c. Information on control devices furnished with equipment. 

d. Location of control connections. 

11. Manufacturer's installation instructions.  

12. See each specification Section for additional submittal requirements. 

13. Edited Content: Submittals shall indicate the equipment and options that are to be 
provided.  Copies of an unedited catalog will be rejected.  Pages/items that are 
not applicable shall be deleted prior to submittal to the Engineer. 

E. Shop Drawing Submittals:   

1. Shop drawings shall be professionally drafted using AutoCAD, Revit, or an 
equivalent compatible program (hand sketches are not acceptable).  Shop 
drawings shall be independently developed by the Contractor and not be a copy 
of the Contract Drawings. 

2. Submit electronic files in original drafting format (i.e. *.dwg) and pdf format 
with as-built documentation. 

 3. Provide shop drawings for the following systems: 

a. HVAC control systems. 

b. For any parts of any system which are to be installed differently than as 
shown on the drawings. 

c. Construction revisions to accommodate Substituted Equipment. 

d. Other areas/work as noted in the Contract Documents. 

e. For those systems requiring shop drawings, reference system's 
specification Section for additional requirements. 
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F. Re-Submittals: If submittals are marked ‘Rejected’ or ‘Revise and Resubmit’, the 
Contractor shall revise the submittal to satisfy the comments or conform to project 
requirements, and submit to the Engineer for review.  Only those items that were rejected 
or required a resubmittal will be reviewed by the Engineer; All other items will not be 
reviewed.  All re-submittals shall be at least one of the following: 

1. Provide a ‘Re-Submittal Summary Sheet’ which indicates how each comment 
was addressed (it is acceptable to add the responses to a copy of the original 
submittal review comments). 

2. Cloud (or otherwise clearly identify) the revised portions to indicate what is 
different from the original submittal. 

1.8 RECORD DOCUMENTS 

A. Field Record Drawings:  Maintain a set of full size contract plans at the project site upon 
which all changes from the as-bid plans are noted.  Plans shall be maintained clean, dry 
and legible; with information recorded concurrent with construction progress.  These 
plans shall also include actual locations (with dimensions) of all underground and 
concealed mechanical systems.  Connection points to outside utilities shall be located by 
field measurements and so noted on these record drawings.  All addenda, change order, 
field orders, design clarifications, request for information, and all other clarifications and 
revisions to the plans shall also be made a part of these record drawings. Plans shall be 
available for weekly review by the Architect/Engineer. Label drawing “As-Builts” with 
date, name of Contractor, and name of individual overseeing the work.  

B. Final Field Record Drawings Submittal: Deliver to the Architect/Engineer the original 
Field Record drawings and one full size copy.   

1.9 PRODUCT HANDLING, PROTECTION AND MAINTENANCE 

A. Protection: 

1. Protect all products from contamination, becoming unclean, and from damage of 
any kind and whatever cause; when being handled, in storage, and while 
installed, until final project acceptance. 

2. Completely cover fixtures, motors, control panels, equipment, and similar items 
to protect from becoming unclean and damage of any kind. 

3. Protect premises and work of other trades from damage due to Mechanical work. 

B. Openings:  Cap all openings in pipe, ductwork and equipment to protect against entry of 
foreign matter until all work that could cause unclean conditions or damage is complete 
(including work that has dust or fumes associated with it).  Caps shall be of sufficient 
strength and seal integrity to prevent entry of water or fumes for the most extreme 
conditions they may be exposed to (i.e. high velocity water spray, high winds, concrete 
splash, etc.)  
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C. Storage:  Provide properly conditioned and sheltered storage facilities for products to 
prevent damage of any kind and to maintain new condition.  Provide adequate venting 
arrangements to avoid condensation damage. 

D. Operation and Maintenance: 

1. General: Inspect products periodically to confirm conditions and maintenance 
needs.  Keep records of inspections and (upon request) forward to the 
Architect/Engineer prior to project final acceptance.  Operation and Maintenance 
shall be in accordance with manufacturer's written procedures and recognized 
best maintenance practices.  Keep records of maintenance and (upon request) 
forward to the Architect/Engineer prior to project final acceptance.  

2. Stored Products:  Provide maintenance (i.e. equipment rotation, lubrication, 
flush, cleaning, etc.) and inspection on products while stored to maintain new 
condition. 

3. Installed Products:  Provide maintenance and inspection of products and operate 
mechanical systems until substantial completion or specified Owner Instruction 
has been provided (whichever is later).  Maintenance shall include all labor and 
materials and all manufacturers’ recommended maintenance (i.e. strainer 
cleaning, filter changes, bearing lubrication, belt tensioning, etc.).  In addition to 
scheduled maintenance, review all equipment periodically to allow detection of 
improper operation or any special maintenance needs; review shall be consistent 
with best practices for the product but in no case less than a site visit every two 
weeks.  Document all maintenance activities. 

E. Damaged Products:  Damaged products shall be replaced with new.  Where damage is 
limited to paint (or similar finish), the product may remain if the finish is restored to a 
new condition (as judged by the Architect/Engineer). 

1.10 JOB CONDITIONS 

A. Special Requirements: 

1. Maintain emergency and service entrance usable to pedestrian and vehicle traffic 
at all times.  Where trenches are cut, provide adequate bridging for traffic. 

2. Coordinate startup and shutdown of all mechanical systems and utilities with 
related trades and the Owner's representative. 

3. Coordinate all construction activities with the Owner's Representative and 
cooperate fully so as to minimize conflicts and to facilitate Owner usage of the 
premises during construction. 

4. Provide temporary services to occupied areas to accommodate Owner's use 
during construction.  All temporary work shall comply with same specifications 
as for new work and be of same quality.   

B. Downtime Restrictions: 
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1. Contractor shall notify the Owner at least 72 hours in advance of any intended 
shut-down of any building services or systems and obtain Owner approval prior 
to proceeding. 

2. Electrical power to the building shall not be interrupted at any one time for more 
than 15 minutes. 

C. Schedule of Work:  Arrange work to comply with schedule of construction, and so as not 
to violate any downtime restrictions, and to accommodate the Owner's scheduled use of 
the premises during construction. 

1.11 ENGINEER FIELD REVIEWS AND TEST WITNESSING 

A. General: Arrange construction schedule and notifications to the Engineer to 
accommodate Engineer’s schedule and the possibility of review times occurring up to 14 
days after notification, and for the possible failure to satisfactorily pass Engineer’s 
reviews requiring revisions and re-reviews.  

B. Notification: Notify Engineer at least 7 days in advance of readiness for reviews; arrange 
mutually agreed upon times for the reviews to occur.   

C. Access:  Provide ladders, any special tools and safety equipment to allow Engineer's 
access to areas and equipment.  Remove and reinstall ceiling tiles, access panels, and 
similar items where requested to allow for reviews. 

D. Review of Systems with Equipment:   

1. Prior to Engineer’s review, system’s equipment shall have received specified 
start-up and be substantiated by a written report.  

2. Prior to Engineer’s review, systems shall have been operating properly for at 
least five consecutive days prior to the scheduled review date.   

3. Personnel shall be present to operate the system’s equipment and controls, and to 
vary system settings as directed by the Engineer to allow for a review of 
operation over a range of settings. 

E. Re-Review Fees:  The project budget allows for one review by the Engineer for specified 
reviews and witnessing.  See Division 00 and 01 for compensation to the Engineer for 
required re-reviews. 

PART 2   PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. General:  Any reference in the Specifications or on the Drawings to any article, device, 
product, material, fixture, form or type of construction by manufacturer, name, make, 
model number, or catalog number shall be interpreted as establishing a standard of 
quality and shall not be construed as limiting competition.  The manufacturers listed as 
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Acceptable Manufacturers may bid the project for the items indicated without submitting 
a substitution request; however that does not relieve the products from having to comply 
with the Contract Documents. 

B. Substitutions:  Products by manufacturers listed as “Acceptable Manufacturers” (other 
than those listed as the “Basis of Design”) are considered substitutions and shall comply 
with the requirements for substitutions.  See Paragraph titled “Substitutions” in Part 1 of 
this specification section. 

C. Considerations:  In reviewing a manufacturer for acceptance, factors considered (as 
compared to the specified item) include:  engineering data showing item's capacity, 
performance, proper local representation of manufacturer, likelihood of manufacturer's 
future local support of product, service availability, previous installations, previous use 
by Owner/Engineer/Architect, product quality, availability/quality of maintenance and 
operation data, electrical requirements, capacity/performance, acoustics, physical 
dimensions, weight, items geometry and access requirements, utility needs, and similar 
concerns. 

D. Limitations of the Term “Acceptable Manufacturer”: The listing of a manufacturer as an 
Acceptable Manufacturer does not necessarily mean that the products of that 
manufacturer are equal to those specified.  The listing is only an indication of those 
manufacturers which have represented themselves as being capable of manufacturing, or 
have in the past manufactured, items equal to those specified.  The burden to review 
products to confirm equivalency with the specified products is on the Contractor.  The 
Architect/Engineer shall be the final judge as to whether an item is equal to that specified.  

E. Quality:  Products provided by Acceptable Manufacturers shall be equal to or superior to 
the specified manufacturer's item in function, appearance, and quality, and shall fulfill all 
requirements of the Contract Documents.  The Architect/Engineer shall be the judge as to 
whether an item meets these requirements or not.   

F. Manufacturer:  To be considered as being made by a particular manufacturer, the product 
must be made directly by the manufacturer and have the manufacturer’s name (or 
nameplate with name) affixed to the product (or on the product container where direct 
labeling is not possible).  Example: manufacture “A” is listed as an acceptable 
manufacture; manufacturer “B” is not listed as an acceptable manufacturer; manufacturer 
“A” owns “B”; products from “B” do not qualify as being made by an acceptable 
manufacturer by virtue of ownership. 

2.2 PRODUCTS - GENERAL 

A. Standard Products:   Products shall be standard products of a manufacturer regularly 
engaged in the manufacture of such products.  The standard products shall have been in 
satisfactory commercial or industrial use for two years prior to bid opening.  The two 
year use shall include applications of equipment and materials under similar 
circumstances and of similar size.  The two year's experience must be satisfactorily 
completed by a product which has been sold or is offered for sale on the commercial 
market through advertisements, manufacturers' catalogs, or brochures.  Except that 
equipment changes made solely to satisfy code requirements, to improve unit efficiency, 
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or to comply with unique project requirements are not required to have two year prior 
operation. 

B. Latest Design:  Products shall be the latest design and version available from the 
manufacturer, including software.  Discontinued products shall not be used. 

C. Service Support:  Qualified permanent service organizations for support of the equipment 
shall be located reasonably convenient to the equipment installation and able to render 
satisfactory service to the equipment on a regular and emergency basis during the 
warranty period of the contract.   

D. Manufacturer's Nameplate: Equipment shall have a manufacturer's nameplate bearing the 
manufacturer's name, address, model number, serial number, and additional information 
as required by code.  Nameplate shall be securely affixed in a conspicuous place.  The 
nameplate of the distributing agent will not be acceptable.  Nameplate shall be of durable 
construction, easily read, with lettering minimum size 12 font. 

E. Compatibility:  All components and materials used shall be compatible to the conditions 
and materials the items will be exposed to.  All items exposed to the weather shall be 
galvanized, or be of stainless steel or similar corrosion resistant material.  

F. Sizes:  Sizes indicated for products manufactured to standardized sizes (e.g. pipe, pipe 
fittings, valves, material gauges, etc.) are minimums.  During bidding confirm that the 
sizes are available and meet project requirements.  Where indicated sizes are not 
available provide the next larger available size; confirm this larger size will suit the 
construction and meet Contract Document requirements prior to ordering. Such size 
revisions are subject to Engineer’s review; indicate size revisions on the product 
submittal and why the size is being revised. 

G. Non-Specified Items:  Materials shown on the drawings but not specified shall be 
provided as shown and as required to suit the application illustrated and intended and 
shall be of commercial quality, consistent with the quality of similar type items provided 
on the project.  Not all items shown on the drawings necessarily have a corresponding 
specification; such items shall be provided per this paragraph and so as to provide 
complete, finished, fully functioning mechanical systems.   

H. Weights:  Do not exceed the weights shown unless added structural supports are 
provided.  Such supports shall meet the requirements of the project Structural Engineer.  
The Contractor shall bear all costs for all redesign and added supports to accommodate 
heavier equipment.  The Contractor shall reimburse the Engineer for all time associated 
with all review and analyses regarding the use of equipment heavier than that indicated.  

I. Temperature/Pressure Rating:  All materials and components furnished shall be suitable 
for the temperature and pressures they will be exposed to.  Contractor shall consider 
possible operating modes to ensure proper material ratings.   

J. Standardization:  All products of the same type shall be by the same manufacturer and 
have the same characteristics and features to allow for Owner's standardization. 
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K. Model Numbers: Any reference to a manufacturer’s "model number" is a reference to a 
manufacturer’s series number or type of product, and is not a complete "model number" 
in having all the necessary numbers/letters to convey all of the features, accessories, and 
options that are required. These series numbers are only meant to convey a type of 
product that may meet the project requirements.  Where conflicts or discrepancies occur 
regarding a listed manufacturer’s series or “model” number and specified capacities or 
features, the more stringent and expensive shall prevail.  

L. Application and Suitability:  Products shall be designed and intended for: institutional 
application, for the use indicated, and be suitable for the operating conditions they will be 
exposed to.  Firms supplying the products shall review the documents and related site and 
environmental data to confirm compliance.  By making product submittals and using 
products they are being represented as appropriate for the project and application shown. 

2.3 ELECTRICAL   

A. General:  All electrical devices, wiring, products, and work shall comply with the 
Division 26 specifications and code.  See drawings for building occupancy type, types of 
construction, and areas which may require special wiring methods or other electrical 
work. 

B. Equipment:  All equipment requiring power shall be factory wired to an equipment 
mounted junction box (or an accessible compartment with power terminals or electrical 
device) arranged to allow for connection of electrical power.  

C. Overcurrent protection:  Circuit breakers, circuit breaker disconnects, fuses, and other 
current limiting devices indicated to be provided, shall be rated to suit the maximum 
overcurrent rating of the item served, and have other ratings, as required by code. Circuit 
breakers for HVAC and refrigeration unit equipment shall be UL listed by HACR type.   

D. Short Circuit Current Rating (SCCR):  All equipment (or components) requiring the use 
of electrical power shall have a SCCR value to comply with code.  The minimum rating 
shall be 25,000 Amps RMS Symmetrical unless a lower value is indicated on the plans or 
allowed by code.  Where the Contractor wishes to utilize equipment having a lower 
rating, the Contractor shall be responsible to provide calculations substantiating that a 
lower SCCR is acceptable (and complies with code), or make revisions to the electrical 
system to accommodate the proposed equipment (or components). 

E. Product Certification (Listing):  Products which require connection to electrical power 
shall be certified (i.e. listed) by a Nationally Recognized Testing Laboratory (NRTL) and 
be labeled (in a conspicuous place) with such certification (or certification mark).  
Certification shall comply with code, OSHA Standards, and Authority Having 
Jurisdiction (AHJ) requirements. NRTL’s shall be recognized as such by OSHA and the 
AHJ.  Certification shall be for the complete assembly (approval of individual 
components is not acceptable). Field evaluations to obtain certification shall be 
performed by accredited product testing laboratories acceptable to the AHJ and Engineer, 
be performed in accordance with code, NFPA 791, recognized practices, and be labeled 
to identify the certification.  Certification is not required where the AHJ does not require 
it. 
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2.4 MOTORS 

A. General:  Where a piece of equipment specified includes an electric motor, the motor 
shall be factory installed and mounted.  Motor starters and motor electrical disconnect 
switches shall be provided by the Contractor doing the work of the Section where the 
item was specified, unless specifically shown to be provided by Division 26 (or another 
Division). Wiring from the motor to motor starters and to electrical disconnects shall be 
by the Contractor doing the work of the Section where the item was specified, unless 
specifically shown to be provided by Division 26. 

B. Acceptable Manufacturers:  General Electric, TECO-Westinghouse, Reliance, Gould, 
Century, Baldor, U.S. Motors, Marathon, and acceptable manufacturers for the equipment 
(see individual specification sections). 

C. Type: Motor type shall comply with code and applicable standard requirements and be 
configured to suit the application.  Motors located indoors shall be open frame, drip-proof 
type, unless indicated otherwise.  Motors located outdoors exposed to weather shall have 
corrosion resistant finish and shall be totally enclosed fan cooled (TEFC) or totally 
enclosed non-ventilated (TENV) type, unless indicated otherwise.   

D. Listing:  All motors shall be UL listed. 

E. Efficiency:  Motor efficiencies shall comply with code.  Fractional horsepower motors 
shall be the electronically commutated (EC) type with speed control where noted and 
where non-EC motors are not available which comply with code efficiency requirements.  
Motor power factor shall comply with code, local utility requirements, and as indicated.  
Provide added power factor correction devices as necessary to comply. 

F. Sizing: Motors shall not be smaller than indicated and of adequate size to start and drive 
the respective equipment when handling the quantities specified without exceeding the 
nameplate full load current at the conditions indicated and for the expected operating 
conditions.  If it becomes evident that a motor furnished is too small to meet these 
requirements as a result of the Contractor using substituted equipment or having revised 
the system arrangement, the Contractor shall replace it with a motor of adequate size at 
no additional cost to the Owner.  Contractor shall also arrange with the Electrical 
Contractor to increase the size of the wiring, motor starter and other accessories as 
required to serve the larger motor at no additional cost to the Owner. 

G. Service Factor:  Minimum 1.15. 

H. Variable Frequency Drive (VFD) Applications:  Motors used with Variable Frequency 
Drives (VFD’s) shall be rated for such use per IEEE standards and have shaft grounding 
protection. 

I. EC Motors (ECM): 

1. General:  Electronically commutated type with integral inverter to convert AC 
power (of voltage/phase indicated) to DC power, and solid state circuitry to vary 
output power and speed of motor.  Motor shall have permanently lubricated 
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bearings with an L10 life of 100,000 hours at expected operating conditions.  
Motor shall have rotor position and rotation detection as required for operation.   

2. Speed Range:  Motor speed shall be controllable down to 25% of full speed. 

3. Manual Speed Control:  Provide with manual speed adjustment dial for motor 
speed control.  Dial shall be motor mounted unless indicated otherwise, operable 
by a screwdriver or by hand.  Motor mounted controls shall be factory wired.  
Remote mount dials shall be hand operable (i.e. no tools required), shall be for 
mounting on a standard 2 x 4 electrical junction box, and be able to be located up 
to 100 feet remote from the motor.  Motor control wiring for remote mount dials 
shall be factory wired from the motor to an equipment mounted junction box 
(with field supplied wiring from this J-box to the remote dial). 

4. EMCS Control:  Motor speed shall be adjustable via a remote 0-10V input signal 
(unless noted otherwise) from the building EMCS.  Control wiring shall be 
factory wired from the motor to an equipment mounted junction box.  EMCS 
control is not required where not indicated to be provided or where not utilized as 
part of the control sequence. 

2.5 IDENTIFICATION AND LABELS 

A. General:  All piping, valves, and mechanical equipment shall be labeled.  Labels in 
concealed accessible spaces shall be reviewed and verified by Architect/Engineer prior to 
being concealed. 

B. Piping:  

1. Type:  Self-sticking colored identification markers, lettered to identify the pipe 
contents, and banded at each end with arrow tape indicating the direction of flow.  
Markers shall be similar and equal to Brady "System 1" and Seton "Opti-Code" 
markers.  Spray painted stencil labeling is not acceptable.  Some labels may be 
special order.   

2. Identification Colors:  Comply with ASME A13.1, and as follows: 

Conveyed Material/System Background Letters 
Hydronic Systems  Yellow Black 

3. Lettering:  Lettering shall identify the material conveyed in each pipe and shall 
match the designation used on the plans, but without abbreviations.  Systems 
which have supply and return piping shall have piping labeled as such (i.e. 
heating water return, heating water supply, etc.).  Systems that have different 
pressures shall be labeled to indicate such (i.e. Steam-Low Pressure, Steam- 
Medium Pressure, Natural Gas-Low Pressure, Natural Gas-Medium Pressure, 
etc.). 

4. Size:  Size of letters and color field shall comply with ASME A13.1, repeated 
here for convenience: 

Outside Diameter of Length of 
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Pipe or Covering Color Field Size of Letters 
3/4 to 1-1/4 Inches 8 Inches 1/2 Inches 
1-1/2 to 2 Inches 8 Inches 3/4 Inches 
2-1/2 to 6 Inches 12 Inches 1-1/4 Inches 
8 to 10 Inches 24 Inches 2-1/2 Inches 
Over 10 Inches 32 Inches 3-1/2 Inches 

5. Applications:  Install on all exposed piping adjacent to each shut-off valve, at 
branches to indicate changes of direction, where pipes pass through walls and 
floors, on 20 foot centers or at least one in each room on each pipe.  Markers 
shall be installed on all concealed accessible piping (i.e., piping above suspended 
ceilings, behind access doors, in accessible chases, etc.) near the point of access.  
For piping above suspended ceilings, markers shall be installed the same as if the 
piping was exposed (i.e., same as if the suspended ceiling was not in place).  
Markers shall be installed so as to be easily read by a person standing on the 
floor.  Provide additional flow arrows at each pipe connection at valves having 
more than 2 ports (i.e. 3-way control valves). 

6. Other Requirements:  See other specification Sections for additional 
requirements. 

C. Valves: 

1. Labels:  Laminated plastic or phenolic material, at least 1/16-inch thick, with 
black surface layer and white (unless other color indicated) sub-layer for letter 
engraving to expose sub-layer.  Labels shall not be less than 3" x 1" in size.  
Label shall be pre-drilled at one end for attachment to valve.  Attach to valve 
with No. 6 polished nickel-steel jack chain of sufficient length to allow label to 
hang free.   

2. Lettering:  Engrave label with valve size, name of system served (cold water, 
heating water supply, chilled water supply, etc.) and purpose of valve.  Lettering   
size 3/16-inch, except where needed to be smaller to fit label size.  

3. Application:  Labels shall be installed on all valves except valves at hydronic 
system coils and equipment where the valve purpose is readily obvious.   

D. Equipment:   

1. Labels:  Laminated plastic (or phenolic) material, 1/16-inch thick, with black 
surface layer and white (unless other color indicated) sub-layer, with engraving 
through to expose white sub-layer. Minimum 2-inch high (unless indicated 
otherwise or required due to equipment size) with length to contain required 
lettering. Label shall be pre-drilled and be mechanically fastened to the 
equipment.  Prior to making labels, submit a list of all proposed labels. 

2. Lettering: All caps, engraved on label, with equipment designation (same 
designation as used on Contract Drawings; e.g. HVAC-101, EF-22, CP-1A).  Air 
handling equipment (i.e. VAV terminal units, fans, etc.) labels shall include the 
room names and numbers or area of building served (use final installed room 
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designations). Where systems serve portions of the building (i.e. wings or floors), 
include on label the area served.  Lettering shall be in multiple rows, with 
equipment label on top row. Equipment lettering to be 5/8-inch high; area served 
lettering to be 3/8-inch high (except that smaller lettering may be used if 
necessary to fit label size). 

3. Application:  All scheduled mechanical equipment shall be labeled.  The label 
shall be located on a side of the equipment so as to be easily read, with the 
marking visible to a person standing at the access level near the equipment 
(assuming any necessary access to a concealed unit has been made).   

PART 3   EXECUTION 

3.1 GENERAL 

A. Workmanship:  Furnish and install products to provide complete and functioning systems 
with a neat and finished appearance.  If, in the judgment of the Architect/Engineer, any 
portion of the work has not been installed in accordance with the Contract Documents 
and in a neat workmanlike manner, or has been left in a rough, unfinished manner, the 
Contractor shall be required to revise the work so that it complies with the Contract 
Documents, at no increase in cost to the Owner.  

B. Coordination:  Coordinate the work with all trades that may be affected by the work to 
avoid conflicts, allow proper maintenance access, provide required clearances, and to 
allow for an organized and efficient installation of all systems.   

C. Submittals:  Perform no portion of the work for which the Contract Documents require a 
submittal until the respective submittal has been made, the review completed by the 
Architect/Engineer, and all issues resolved. 

D. Examination and Preparation:  Examine installation conditions and verify they are proper 
and ready for the work to proceed.  Verify compatibility of materials in contact with other 
materials, and suitability for conditions they will be exposed to.  Do not proceed with the 
work until unsatisfactory conditions have been corrected.  Prepare area to accept the work 
and prepare products for the installation. 

E. Field Conditions:  Check field conditions and verify all measurements and relationships 
indicated on the drawings before proceeding with any work.  In verifying existing 
conditions, the Contractor shall verify by direct physical inspection, complete tracing out 
of systems, by applying test pressures, by excavation and inspection, use of pipeline 
cameras, and other suitable absolute certain methods to confirm the actual physical 
conditions that exist. 

G. Openings and Cutting and Patching in Existing Construction:   

1. Openings--General: Provide all openings and cutting as needed to accommodate 
all work.  Provide patching to restore all damaged and disturbed areas to pre-
construction conditions (or better).  The Contractor or subcontractor requiring the 
opening shall be responsible for making that opening.  The opening shall be 
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made by skilled labor experienced in providing openings in the material being 
penetrated.  

2. Areas To Be Cut and Patched:  Wherever floors, walls, ceilings, plates, firestops 
and framing members are cut, these openings shall be substantially reinforced 
and sealed so as to maintain the strength and sealing ability of the element equal 
to that as if it had not been cut. All reinforcement/sealing shall satisfy the 
Architect/Engineer and comply with the governing codes.  Such cut areas shall 
be patched and restored to a finished condition, equal to adjacent final finished 
areas that have not been cut.   

3. Cutting of Structural Features:  Make no cuts or alterations to any structural 
framing members without explicit consent of the Engineer, and then only under 
his direction.  Locate cuttings so they will not weaken structural components.  
Cut carefully and only the minimum amount necessary.  All required cutting to 
install material shall be accomplished with the use of saw cutting equipment.  

4. Patching Materials:  Patching shall be with materials of like kind and quality of 
the adjoining surface by skilled labor experienced in that particular trade. 

H. Cleaning:  Clean all products (whether exposed to view or not) of all construction debris, 
and other materials; grease and oil spots shall be removed with appropriate cleaning 
agents and surfaces carefully wiped clean.  Where cleaning cannot restore items to new 
conditions, the item shall be replaced with new. 

3.2 INSTALLATION 

A. General:  Work shall be in accordance with manufacturer's written installation 
instructions, code, applicable standards, and best construction practices. 

B. Space Verification: Prior to ordering materials verify that adequate space exists to accept 
the products, along the installation path, and to allow for proper maintenance access.  
Select products that will fit the space available; some optional materials (i.e. valve types, 
fitting types, substitutes manufacturer’s etc.) may not be suitable.  Verification shall be 
by direct field measurement of the actual space available and use of manufacturer’s final 
submittal dimensions.  Where the project involves new construction and long lead items 
and a time schedule not allowing for such direct field measurements, confirm in writing 
with all trades associated with building the space that adequate room is available.  
Review maintenance and service access space required and confirm requirements will be 
met.  No submittals shall be made until such space verification work has been performed, 
and confirmed that adequate space is available. By virtue of making a submittal that 
Contractor affirms he has completed this verification. 

C. Installation Locations:   

1. General: Unless dimensioned locations for items are shown, select the precise 
location of the item in accordance with the Contract Documents, coordinated 
with other trades and item connection locations, and subject to the 
Architect/Engineer's review.  No allowances will be granted for failure to obtain 
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the Architect/Engineer's review, failure to coordinate the work, and failure to 
comply with Contract Document requirements.   

2. Manually Operated Components:  Valves, damper operators, on/off switches, 
keypads, controls, and other devices which are manually adjustable or operated 
shall be located so as to be easily accessible by a person standing on the floor 
adjacent to the item.  Any such items which are not in the open shall be made 
accessible through access doors in the building construction.  See individual 
specification sections for additional requirements.   

3. Monitoring Components:  Gauges, thermometers, instrumentation, and other 
components which display visual information (i.e. operating conditions, alarms, 
etc.), shall be located and oriented so as to be easily read by a person standing on 
the floor.  Provide necessary brackets, hangers, remote read devices and 
accessories as needed.  Equipment control panels and graphic displays furnished 
with equipment (or integral to equipment) shall be located to be easily accessible 
by a person standing on the floor adjacent to the equipment, and be located 
between 4-feet and 6-feet above the finished floor.   

4. Installation Issues:  If circumstances at a particular location make the accessible 
installation of an item difficult or inconvenient, the situation shall be discussed 
with the Architect/Engineer before installing the item in a location that will result 
in poor access. 

5. ADA Accessibility: Locate items which are required to be ADA accessible in 
accordance with code (including but not limited to IBC, ICC A117.1 and local 
amendments) for accessibility; verify accessibility requirements with the AHJ.   

D. Replacement and Maintenance:  Install mechanical equipment to permit easy access for 
normal maintenance, and so that parts requiring periodic replacement or maintenance 
(e.g. coils, heat exchanger bundles, sheaves, filters, bearings, etc.) can be removed.  
Relocate items which interfere with access or revise item installation location, 
orientation, or means of access. 

E. Building Access Doors:  Provide access doors where indicated and where needed to 
provide access to valves, drains, duct access doors, and similar items requiring service or 
access that would otherwise be inaccessible.  Consult architectural drawings and 
coordinate location and installation of access doors with trades which are affected by the 
installation.  Access doors are typically not shown on the drawings.  The Contractor shall 
review all construction details and types and locations of items requiring access to 
determine quantity and sizes of access doors required. 

F. Rotating Parts:  Belts, pulleys, couplings, projecting setscrews, keys and other rotating 
parts which may pose a danger to personnel shall be fully enclosed or guarded in 
accordance with Code, and so as not to present a safety hazard. 

G. Dissimilar Metals:  Provide separations between all dissimilar metals.  Where not 
specified in another way, use 10 mil plastic tape wrapped at point of contact or plastic 
centering inserts.   
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H. Electrical Offsets:  Provide offsets around all electrical panels (and similar electrical 
equipment) to maintain space clear above and below electrical panels to structure, and 
clearance of 3.5 feet directly in front of panel, except where indicated otherwise or 
required by code to be more.  Such required offsets are typically not shown on the plans 
but are to be provided per this paragraph.  Include in bid offsets for all systems near 
electrical panels. 

I. Piping Through Framing:  Piping through framing shall be installed in the approximate 
center of the member.  Where located such that nails or screws are likely to damage the 
pipe, a steel plate at least 1/16-inch thick shall be installed to provide protection.  At 
metal framing, wrap piping to prevent contact of dissimilar metals.  At metal and wood 
framing, provide plastic pipe insulators at piping penetrations through framing nearest 
each equipment connection and on at least 32-inch centers.   

J. Safety Protection:  All ductwork, piping and related items installed by this Contractor that 
present a safety hazard (i.e., items installed at/near head height, items projecting into 
maintenance access paths, etc.) shall be covered (at hazardous area) with 3/4" thick 
elastomeric insulation and reflective red/white self-sticking safety tape.  All sharp corners 
on supports and other installed items shall be ground smooth. 

K. Equipment Access:  Access to equipment is of utmost importance.  Contractor shall apply 
extra attention to the location of pipe and duct routings and in coordinating all work so 
that equipment access and a clear maintenance pathway to equipment is maintained.  
Poor maintenance access will not be accepted.   

L. Pressure Tests:  Maintain documentation of all pressure (and leakage) tests performed on 
systems and submit with project closeout documents.  Records shall contain (as a 
minimum):  date of test, system name, description portion of system being tested, method 
of test, initial and final test pressures (or of measured leakage rates, as applicable), 
indication of test pass or fail, name and signature of individual performing (or 
documenting) the test, initials of independent witness of test.    

3.3 PENETRATION PROTECTION 

A. Exterior and Watertight Penetrations:  Where any work pierces the building exterior (or 
construction intended to be watertight) the penetration shall be made watertight and 
weatherproof.  Provide all necessary products (e.g. caulking, flashing, screens, gaskets, 
backing materials, siding, roofing, trim, etc.).  Where not detailed or indicated how to 
install submit shop drawings of the proposed methods.  Flashing arrangements shall be 
per SMACNA Architectural Sheet Metal Manual unless noted otherwise.  Caulking alone 
is not an acceptable means of sealing penetrations.   

B. Equipment:  Equipment or products located outdoors shall be watertight (except for 
provisions designed to intentionally accept water and having drain provisions) and shall 
be designed and intended by the manufacturer to be used outdoors at the project location. 
Where any work pierces the unit casing exposed to the outdoors the penetration shall be 
made watertight and weatherproof; provide all necessary products (e.g. caulking, 
flashing, gaskets, backing materials, etc.).   
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3.4 START-UP 

A. General:  Provide inspections, start-up and operational checks of all mechanical systems 
and equipment.  Maintain documentation of all start-up work and submit with project 
closeout documents. See individual specification Sections for additional requirements. 

B. Personnel:  Inspection and start-up services shall be done by individuals trained in the 
operation, and knowledgeable with, the systems being started-up.  Equipment start-up 
shall be by the manufacturer's authorized service representative where indicated (see 
individual specification Sections). 

C. Scheduling and Agenda:  Submit a proposed detailed start-up schedule with proposed 
dates and times at least 30 days prior to the earliest proposed system start-up.  Revise 
dates and times as mutually agreed upon with trades involved, and witnesses, before 
submitting a final start-up schedule.  

D. Witnessing:  Start-up may be witnessed by the Engineer and Owner's representative (at 
their option).  Notify the Engineer and Owner 7 days prior to the proposed start-up time.  

3.5 OWNER INSTRUCTION 

A. General:  Provide instruction to the Owner on the operation and maintenance of all 
installed mechanical systems.   

B. Personnel:  Instruction on the operation and maintenance of products shall be by 
individuals trained and experienced in the installation, operation and maintenance of 
these products.  Instruction shall be by the product manufacturer's authorized service 
representative where indicated (see individual specification Sections). 

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2 WORK INCLUDED 

A. Protection of Items from Damage. 

B. Maintaining Utilities and Building Services. 

C. Cleaning. 

D. Review of Existing Conditions. 

E. Cutting and Patching. 

F. Deactivation and Cap-off of Systems. 

G. Mechanical Demolition and Disposal. 

H. Salvage and Reinstallation. 

1.3 DEFINITIONS 

A. “Remove”, "demo", and "demolish" mean "Remove and legally dispose of item and item 
accessories; except where indicated to be reinstalled, salvaged, or some other required 
work is indicated." 

B. “Salvage” means to "carefully remove, clean, pack for movement (drain of fluids, seal 
and protect from damage), and relocate to Owner’s designated storage area (assume 
located within 5 miles of site, with 100 feet travel through facility storage area)." 

C. “Salvage and Reinstall (or Reinstallation)" means to "carefully remove, clean, pack for 
movement (drain of fluids, seal and protect from damage) and relocate to Contractor’s 
selected (and suitable) storage area; reinstall as indicated after other work has been 
completed and as required by project schedule." 

PART 2   PRODUCTS 

2.1 GENERAL 

A. Materials: All materials used for capping, temporary piping, repairs, reconnecting, 
reinstalling,  and related work shall be same as specified for new systems. 
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PART 3   EXECUTION 

3.1 GENERAL 

A. Protection: Existing items not being demolished shall be protected against damage.  
Where necessary to prevent damage or necessary to accomplish other work, items shall 
be disconnected and moved to a suitable protective storage location during the project 
and then reinstalled to their original location.   

B. Utilities and Building Systems:  Maintain existing utilities and building systems in 
service (unless indicated otherwise) and protect from damage during project.  Where 
utilities or building systems must be shut-off to accomplish the work, see drawing notes, 
Section 20 05 00, and Division 01 for downtime limitations and Owner coordination and 
notification requirements; coordinate interruptions with other trades.   

C. Cleaning: All existing items that remain during construction and were affected by the 
construction shall be cleaned to a like new condition.  

D. Equipment and System Contents: Equipment and systems contain fluids that are typical 
for such items (e.g. HVAC units contain refrigerant, oils; hydronic systems contain 
ethylene glycol, corrosion control chemicals, etc.) and require special removal methods 
and disposal. 

E. Existing Items: 

1.  Information and Field Verification:  Routing, locations, and identification of 
existing items on plans are approximate and are limited. The relative location of 
systems shown on plans has not been verified, and is schematic only.   Field 
verify locations, contents, and flow direction of all piping and ducts prior to 
performing any work associated with such systems (see also Section 20 05 00).  
Do not rely on existing labeling of systems; such labeling shall be considered 
wrong until verified by other physical evidence.   

2. Work Around:  Existing building cavities (ceiling spaces, walls, etc.) contain a 
multitude of systems (e.g. conduit, wiring, fire suppression, light fixtures, low 
voltage system components, piping, ducts, etc.) typical for buildings of the type 
of this project.  Added effort is required to identify and locate these systems, to 
work around such systems, and to temporarily disconnect and reconnect (and 
possibly remove and store) various building components to accommodate the 
work.  Existing building elements will also require the work to be installed in 
smaller sections (i.e. shorter pipe or duct lengths) than normally possible, and to 
make system connections in awkward or cramped locations.  

3. Revisions:  Revise existing systems as needed to accommodate project work and 
new finishes.  Work shall include adjusting locations of items to suit new ceiling 
heights, revisions to building element locations, revisions to finishes, and other 
changes. 

4. Electrical:  Verify voltage, phase, horsepower, panel circuits, and other electrical 
parameters of existing items prior to beginning work and ordering replacement 
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products.  Electrical data listed on the drawings for such items has not been field 
verified. 

5. Hydronic Systems:  Unless noted otherwise, work on hydronic systems will 
require complete system drain down and re-filling to accomplish the work.  Re-
filling shall restore the system to pre-construction chemical concentration 
conditions, as indicated by the latest Owner’s chemical test results.  Systems that 
contain glycol may have the glycol salvaged and reused in refilling the system 
provided the fluid to be reused is filtered through a 20 mesh strainer. 

6. Controls: Verify existing communication protocol, existing component 
manufacturers, and model numbers, LAN type(s), software, location of devices, 
quantity of system points, methods used in terminating communication wiring, 
overall system performance, and sequences. 

F. Cutting:  Provide all cutting and openings as necessary to accomplish the work indicated.  
No structural members shall be cut unless Structural Engineer’s approval is obtained first.  
Assume all building members are “structural” unless clearly evident otherwise.  See 
Section 20 05 00 and Division 01 for additional requirements. 

G. Patching:  Patch all wall/floor/ceiling/roof openings left by removal of existing items 
where wall/floor/ceiling/roof is to remain.  Patch with materials and workmanship so as 
to match finish of adjacent undisturbed area, and to provide conditions equivalent to the 
original new construction.  

H. Disposal:  Dispose of all demolished items and all waste materials off site in accordance 
with code and legal requirements. 

I. Owner's Salvage:  Owner has first right to all items shown to be demolished.  All items 
not wanted by Owner, and not indicated to be salvaged for reuse, shall be removed by the 
Contractor.   

3.2 REVIEW OF EXISTING CONDITIONS 

A. General:  Provide field investigation of all systems and existing conditions to confirm 
extent of demolition, routing of existing systems, existing building materials of 
construction, mechanical system types and materials involved, areas where cutting and 
patching is required, site access, sizes of existing system components, and all other 
aspects of existing building and systems and their relationship to the Work.   

B. Review Timing:  Review existing conditions prior to bidding, again prior to 
commencing any work or ordering materials, and continually throughout the project. 

C. Review for Space and Routing:  

1. Review existing conditions (including dimensions) where equipment must be 
moved through to confirm adequate space and path.  

2. Review existing conditions (including dimensions and locations of existing 
systems) where work will occur to determine impact on the locations and routing 
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of new systems; include time to develop shop drawings and revisions to routing 
shown on the design drawings to accommodate existing conditions. 

D. Existing Record Drawings: Existing record drawings located at the Engineers office 
Owner’s facilities office are available for review.   

E. Construction Thickness: Where needed to perform the work, and to prevent damage to 
adjacent construction, verify the thickness of existing concrete floors and other elements 
by selective drilling or saw cutting.   

3.3 EXISTING CONSTRUCTION 

A. Hydronic Systems:  Volume of each existing hydronic systems shall be assumed to be 1 
gallon per building square foot (unless noted otherwise). 

B. Ceiling Construction:  All ceiling construction shall be assumed to be two layers of 5/8" 
type X GWB installed over 2 x 6 20 gauge steel stud framing on 16" centers (unless 
noted otherwise).   

3.4 DEMOLITION 

A. General: Review site conditions and identify all demolition work; include in bid all costs 
for demolition and disposal.  Coordinate all demolition work with other trades.  Confirm 
items to be salvaged or reused, and overall demolition scope.     

B. Scope:  Not all items to be demolished are necessarily shown on the drawings, but are 
covered by notes and specifications.  In addition to demolishing items indicated, 
demolish all associated items (unless indicated otherwise); this includes such items as 
supports, insulation, piping, drains, control wiring/conduit, power wiring/conduit, unions, 
valves, and similar accessories.  Demolish all utilities serving demolished items 
completely or back to active mains where mains are to remain active; assume such 
utilities extend at least forty feet from the demolished items (unless indicated otherwise).  
Demolish all mechanical items located in building elements which are being demolished 
(i.e. located in walls, chases, roof assemblies, etc.).  Demolish items as required to 
accomplish the work. 

C. Prevent Damage:  Where existing building systems are to be reused to serve new items, 
carefully execute the demolition work to prevent damage to items to be reused and to 
prevent the demolition of items that are intended for reuse. 

D. Depth:  Abandoned items, anchors, inserts, and other projections embedded in existing 
construction and not being concealed by new construction shall be removed to 1" below 
the adjacent finished surface, and the disturbed area patched. 

E. Cap-Offs and Terminations: 

1. Permanent:  Provide cap-off of all existing utilities and systems that are cut or 
served demolished items.  All cap-offs shall occur in concealed locations (unless 
indicated otherwise).  Cap-off's shall be of equivalent material as the item being 
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capped and be insulated where the connected system was insulated or where 
doing so will reduce energy consumption or prevent condensation. 

2. Temporary:  Provide temporary cap-off of all existing utilities and systems to 
allow continued use of all systems until the final system components are installed 
and connected. 

3. Wiring Terminations: Terminate all control wiring and electrical power 
connections in a manner that complies with code and allows remaining items to 
function as intended. 

F. Equipment Services Reuse:  Where equipment is being demolished and replaced with 
new at the same location, but new control or power devices (or other utility services) are 
not indicated to be provided; salvage and reuse the existing utility services (i.e. control 
devices, wiring, disconnects, starter, plumbing, etc.) that served the demolished item to 
serve the new item. Carefully remove items to prevent damage, and in a manner to allow 
reuse. Clean items that are going to be reused and all accessories to like new condition.  
Revise utility services as needed to serve the new equipment. 

3.5 REUSED AND SALVAGED ITEMS 

A. General:  Where indicated to be reused or salvaged, comply with the following.   

B. Removal:  Carefully remove items to prevent damage and in a manner to allow for 
reinstallation.  Remove all related items to the extent needed to allow for project work. 

C. Clean:  Clean item and all accessories to like new condition.   

D. Package:  Package item to allow for transport and storage without damaging.  Label 
packaging to identify contents; include unique identifier number, brief description, and 
location (room number) item was removed from. 

E. Documentation:  Compile a list of all salvaged items and documentation to allow for their 
reuse. 

F. Storage:  Store items in secure and protective area until Owner (or project) is ready to 
receive.  

G. Reuse:  For items indicated to be reused: 

1. Reinstall items and accessories as completion of other work allows.  Provide all 
necessary connections and services to allow item to function properly; not all 
such connections are illustrated on the plans. 

2. Provide new fasteners, supports, anchors, gasketing, seals, pipe connectors, 
unions and related items to allow for complete and proper connections and 
operation of reinstalled items. 

3.6 HAZARDOUS MATERIALS 
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A. Hazardous Materials Discovery:  If materials containing hazardous materials (other than 
those indicated) are discovered, do not disturb. Notify Owner to allow review and 
determine resolution. Assume in bidding and scheduling that there will be two 
occurrences of finding such materials, causing a 5 day project work stoppage each 
occurrence. 

END OF SECTION 
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PART 1  GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2   WORK INCLUDED 

A. Thermometers. 

B. Pressure Gauges. 

C. Strainers. 

D. Unions. 

E. Flexible Connectors. 

F. Test Ports.   

1.3 SUBMITTALS 

A.   General:  Comply with Section 23 05 00. 

B.   Product Data:  Submit product information data for all items to be used. 

1.4 REFERENCES 

A. ANSI Z21.24: Connectors for Gas Appliances.  

B. ASME B16.18: Cast Copper Alloy Solder Joint Pressure Fittings. 

C. ASME B16.39: Malleable Iron Threaded Pipe Unions:  Classes 150, 250, and 300. 

D. ASME B40.100 - Pressure Gauges and Gauge Attachments. 

E. IFGC:  International Fuel Gas Code. 

F. IMC:  International Mechanical Code. 

G. UPC:  Uniform Plumbing Code. 

PART 2   PRODUCTS 

2.1   ACCEPTABLE MANUFACTURERS 
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A. Products shall comply with Section 23 05 00, Paragraph 2.01, Acceptable Manufacturers. 

B. Thermometers:  Trerice, Weiss, Winters. 

C. Pressure Gauges:  Trerice, Weiss, Winters. 

D. Strainers: Watts, Keckley, Mueller, Sarco, Taco, Paco, Bell & Gossett, Armstrong, 
Wilkins. 

E. Unions:  Anvil, Nibco, Watts, Epco, Victaulic, Ward, Jefferson Union. 

F.   Dielectric Connecters: Victaulic Precision Plumbing Products, Elster Perfection. 

G. Flexible Connectors:  Universal, Mason, Dormont, OPW, Unisource, Twin City Hose. 

H. Test Ports:  Autoflow, Flowset, Peterson Equipment.   

2.2 THERMOMETERS - INDUSTRIAL 

A. Type: 7 inch scale, adjustable angle, red reading mercury, industrial thermometer. 

B. Construction: Aluminum or polyester case, acrylic plastic or heavy glass window, 
aluminum face, stem of brass or aluminum construction, with separate brass socket (i.e. 
thermowell). Bulb chambers tapered to match taper in thermowell to give metal to metal 
contact.  Scale case adjustable over a minimum 180° range, with locking fastener. 

C. Stem Length: Stem insertion length approximately one-half of pipe diameter.  Where 
installed on tanks, minimum insertion length is 5".  Where installed on insulated piping 
systems, provide a longer stem thermometer and extended neck socket (thermowell) to 
extend thermometer base past the insulation. 

D. Display: White background with bold black numerals and Fahrenheit degree markings, 
red or blue reading spirit. 

E. Accuracy: Plus or minus 1% of full scale. 

F.   Ranges:  Plus or minus 50% of systems normal operating temperature (at point of 
measurement), with figure intervals approximately 1/20th of range. For systems with 
multiple operating temperatures wider ranges may be used to allow the same 
thermometer type through-out the system.  

2.3 PRESSURE GAUGES 

A. General:  4-1/2" round dial, stem mounting, black impact resistant phenolic (or fiberglass 
reinforced polypropylene) flangeless case, white face with black numerals, phosphor 
bronze bourdon tube rated to minimum 250 psi, brass socket, acrylic window, and 1/4" 
npt (or 1/2" npt) bottom connection.  Shut off cock not allowed (use ball valve).  Rated 
for use with the system pressures and temperatures to be exposed to, but be rated for no 
less than 250° F.  Accuracy shall be 0.5% per ASME B40, 100 Grade 2A. 
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B. Liquid Fill:  Gauges used on pumps and where vibration or pulsation are present shall be 
liquid filled and be provided with a snubber.  Liquid fill shall be suitable for ambient 
temperatures from 0 to 150° F, and for system temperatures to be encountered.  

C. Pressure Gauge Ranges: 0 to 1.5 times systems normal operating pressure (at point of 
measurement), with numeral figures on 5 psig for gauges reading to 100 psi, and 10 psig 
on gauges reading to higher values.   

2.4 STRAINERS 

A. Water Systems: 

1. Copper Piping Systems 2-1/2” and Smaller: Bronze body, “Y” type, screwed or 
solder type end connections, 125 lb class (rated 125 psi steam working pressure 
at 350 deg F minimum) and 400 psi (WOG) rated working pressures at 210 deg 
F, stainless steel 20 mesh wire screen, and gasketed retainer cap.  Reinforce wire 
mesh with perforated stainless steel sheet for sizes 2" and 2-1/2". Ratio of net 
free area of screen to pipe free area greater than 3.5. Provide with blowdown 
valve, ball type, with 3/4" NPT male end connection.  Valve manufacturer shall 
be listed as an “Acceptable Manufacturer” in the hydronic piping system 
specification section. 

2. Copper Piping Systems 3" and Larger: Bronze or ductile iron body, “Y” type, 
flanged end connections, 150 lb class (rated 150 psi steam working pressure at 
400 deg F minimum), brass or stainless steel screen with 3/64" perforations for 
3" and 3/32" perforations for larger sizes; with gasketed threaded retainer cap.  
Ratio of net free area of screen to pipe free area greater than 3. Provide with 
blowdown valve, ball type, with 3/4" NPT male end connection.  Valve 
manufacturer shall be listed as an “Acceptable Manufacturer” in the hydronic 
piping specification section. 

3. Steel Piping Systems:  Ductile iron, cast iron, or carbon steel construction, “Y” 
type, 250 lb class (rated 250 psi steam working pressure at 450°F minimum), 
with stainless steel screen.  Screen shall be 20 mesh for strainers up to 2" in size, 
and have 3/32" perforations on larger sizes.  Sizes 2-1/2 inch and less shall have 
threaded end connections; larger sizes shall have flanged end connections.  
Provide with bolted and gasketed strainer cap on flanged strainers; provide 
threaded gasketed retainer cap on threaded strainers. Provide with blowdown 
valve, ball type, with 3/4" NPT male end connection.  Valve manufacturer shall 
be listed as an “Acceptable Manufacturer” in the hydronic piping system 
specification section. 

B. Pump Suction Diffusers:  Cast iron body, angle type, with steel straightening vanes, steel 
orifice cylinder (shall be stainless steel on open cooling tower systems), 16 mesh bronze 
start-up strainer, and permanent removable magnet.  Orifice cylinder shall be designed to 
withstand differential equal to pump shutoff head (maximum 75 psi) and shall have a free 
area equal to 5 times cross section area of pump suction opening.  Straightening vanes 
shall extend the full length of the orifice cylinder and shall be replaceable.  Unit shall be 
rated for 175 psi service up to 250 degrees F.  Suction diffuser inlet shall match system 
piping (or next pipe size to), outlet shall match pump inlet.  Unit shall have an adjustable 
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foot support and minimum 3/4-inch NPT blowdown tapping and 1/4-inch NPT gauge 
tapping. 

2.5 UNIONS 

A. Dielectric Unions: Shall not be used. Provide “dielectric connector” with standard union 
where union is required at connection point of dissimilar materials. 

B. Unions on Copper Pipe: 

1. General:  Pressure and temperature ratings to match (or exceed) piping system 
being installed in; minimum Class 125.   

2. 2-Inch Pipe and Smaller:  Wrought copper solder joint copper to copper union, 
complying with ASTM B16.18. 

3. 2-1/2-Inch Pipe and Larger:  Brass flange unions. 

C.   Unions on Steel Pipe:   

1. General:  Pressure and temperature ratings to match (or exceed) piping system 
being installed in; minimum Class 150.   

2. Threaded:  Malleable iron union, threaded connections, with ground joints, 
complying with ASME B16.39.  Provide with brass-to-iron seat (except provide 
iron-to-iron seat where the conveyed material is detrimental to brass). 

3. Welded and Flanged:  Flange unions; see individual system specification 
sections.  

D. Dielectric Connector:  Schedule 40 steel pipe nipple, zinc electroplated, with internal 
thermoplastic lining which is NSF/FDA listed and meeting all code requirements for 
potable water applications.  Suitable for continuous use up to 225 deg F and 300 psi.  
"Clearflow" dielectric waterway (or approved).  For systems operating at temperatures 
greater than 225 deg F provide flanged connections with insulating gaskets. 

2.6   FLEXIBLE CONNECTORS 

A. Pump Flexible Connectors: Twin sphere type, constructed of peroxide cured EPDM with 
Kevlar tie cords, multilayered. Embedded solid steel rings shall be used at raised face 
flanged ends. Shall have an external ductile iron reinforcement ring between spheres.  
Rated minimum 225 psi at 230°F.  Control rods shall be used as recommended by the 
manufacturer for the application; rods shall have 1/2-inch thick neoprene bushings, 
washers and accessories sized to accommodate system loads and conditions. Same size as 
pipe installed end, with end connections to suit connecting piping. Mason Industries 
“SafeFlex” SFDEJ Series, and SFDCR Series. 

B. Piping Flexible Connectors:   

1. Fuel Gas Piping 1-1/4 inch and Smaller:  Factory fabricated flexible gas 
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connector, constructed of type 304 stainless steel tubing, corrugated, with brass 
or stainless steel threaded end fittings, and heavy PVC coating.  Listed for use in 
fuel gas piping systems; complying with ANSI Z21.24 and IFGC. Size flexible 
connector to match pipe size shown on plan, with reducer after the flexible 
connector to match the equipment connection size (where connecting to 
equipment).  Length as required to accommodate equipment movement relative 
to piping; minimum 18-inch length for sizes 1/2-inch diameter and less; 
minimum 24-inch length for larger sizes.  Where used on appliances that require 
to be moved for cleaning or servicing, provide type listed for mobile appliance 
application, with adequate length to allow for appliance movement, and with a 
restraining cable and mounting hardware to prevent strain applied to gas 
connector.  

2. Fuel Gas Piping Larger than 1-1/4 inch:  Factory fabricated flexible gas piping 
connector, constructed of series 304 or 321 stainless steel, with braided exterior, 
carbon steel (or stainless steel) threaded or flanged end connections, rated for 350 
psig working pressure, For use with fuel gas piping systems and complying with 
IFGC.  Size flexible connectors to match pipe size shown on plan, with reducer 
after the flexible connector to match the equipment connection size. 

2.7  TEST PORTS   

A. Temperature/Pressure Type:  Test port for installation in tee in piping allowing insertion 
of probe for measurement of pressure and/or temperature.  Valve shall be of brass 
construction, have 1/4-inch or 1/2-inch NPT male connection, with dual valves to prevent 
leakage and gasketed cap with attachment to test port.  Rated for minimum 500 psi and 
275 deg F.  Provide extended length on insulated piping systems so that insulation does 
not cover the test port.   

2.8 ESCUTCHEONS 

A. Type:  Circular metal collar to seal pipe penetrations at building elements (i.e. walls, 
floors, cabinets, and ceilings); one piece type except that split hinge type may be used for 
applications on existing piping.   

B. Construction:  Constructed of chrome plated brass or polished stainless steel, sized to 
tightly fit pipe exterior surface (or pipe insulation where insulated) and to fully cover the 
building element penetration. 

C. Projection: Shallow face type with maximum projection from wall not to exceed 1.2 
times inner diameter of escutcheon. 

D. Special Applications:  For sprinkler heads and similar special applications see items’ 
specification Section. 

PART 3  EXECUTION 

3.1   INSTALLATION 
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A. Thermometers:  Install thermometers and thermal wells in piping at locations indicated, 
and so as to be easily read.  

B. Pressure Gauges:  Install pressure gauges at inlet and outlets of all pumps; at each side of 
pressure reducing valves; and as indicated.  Provide with ball-type isolation valves. 

C. Unions:  Install unions in pipe connections to control valves, coils, regulators, reducers, 
all equipment, and where it may be necessary to disconnect the equipment or piping for 
repairs or maintenance; and as indicated.  Where flanged connections occur at equipment 
additional unions are not required unless indicated otherwise.  Dielectric unions shall not 
be used.   

D. Dielectric Connectors:  Install connectors between all connections of copper and steel 
piping (or equipment), and other dissimilar metals. Where flanged connections occur use 
insulating type flanges. Dielectric unions shall no be used. 

E. Flexible Connectors - Pumps:  Install at all suction and discharge connections (except not 
required on pumps 1 HP and less). 

F. Flexible Connectors - Piping:  Install at pipe connections to equipment with rotating 
elements (except not required at hydronic heating/cooling coils unless specifically noted), 
at building expansion joints, where required for seismic isolation, per code, and where 
indicated.  Provide flexible connector in gas piping connections to all equipment; size 
flexible connectors to match pipe size shown on plan, with reducer after the flexible 
connector to match the equipment connection size. 

G. Test Ports:  Install at locations shown on drawings and where needed by Balancer to 
allow measurements for flow adjustments.   

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2 WORK INCLUDED 

A.   Pipe Hangers and Supports. 

B.   Duct Hangers and Supports. 

C.   Mechanical Equipment Anchors and Supports. 

1.3 QUALITY ASSURANCE 

A. Pipe Hanger Standards:  Manufacturers Standardization Society (MSS) Standards SP-58, 
SP-89, SP-69, and SP-90. 

B. General:  All methods, materials and workmanship shall comply with Code; including 
IBC, IMC, UPC, NFPA Standards, and ASME standards. 

1.4 SUBMITTALS 

A. General:  Submittals shall comply with Section 23 05 00. 

B. Product Data:  Submit product data for all hangers, supports, and anchors.  Data to 
include finish, load rating, dimensions, and applicable agency listings.  Indicate 
application for all items by system type, size, and other criteria as appropriate to project.   

1.5 GENERAL REQUIREMENTS 

A. Seismic: Provide adequate hangers, supports, anchors, and bracing to serve as seismic 
restraints. Seismic restraints shall comply with Section 23 05 48.  Provide seismic 
restraint calculations and information per Section 23 05 48 and as required by code. 

B. Design and Manufacture: All pipe hangers and supports shall be designed and 
manufactured in accordance with MSS-SP 58. 

1.6 REFERENCES 

A. ADC:  Air Duct Council - Flexible Duct Performance and Installation Standard, 5th 
Edition. 

B. ASHRAE-F:  American Society of Heating, Refrigeration, and Air Conditioning 
Engineers, Handbook of Fundamentals. 



Longview School District HVAC and Indoor Air HANGERS AND SUPPORTS  
Quality Improvements FOR MECHANICAL 
Integrus Project No. 22220.00 SECTION 230529 
 

BID SET – 04/26/2023  
 Page 2 of 10 

C. ASME B31.1: Power Piping. 

D. ASME B31.9: Building Services Piping. 

E. ASTM A36: Standard Specification for Carbon Structural Steel. 

F. ASTM A108: Standard Specification for Steel Bar, Carbon and Alloy, Cold - Finished.  

G. ASTM A123: Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products. 

H. ASTM A153: Standard specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware. 

I. ASTM A653: Standard Specification for Steel Sheet, Zinc Coated (Galvanized) or Zinc 
Iron Alloy-Coated (Galvannealed) by the Hot Dip Process. 

J. ASTM A907: Standard Specification for Steel, Wire, Epoxy - Coated. 

K. ASTM A924: Standard Specification for General Requirements for Steel Sheet, Metallic-
Coated by the Hot Dip Process. 

L. IBC: International Building Code. 

M. IMC: International Mechanical Code. 

N. Federal Spec QQ-W-461H:  Wire, Steel, Carbon (Round, Bare, and Coated). 

O. Mason SRG: Mason Industries Seismic Restraint Guidelines for Suspended Piping, 
Ductwork, Electrical Systems and Floor Mounted Equipment, 6th Edition. 

P. MSS SP-58: Pipe and Hangers and Supports - Materials, Design and Manufacture. 

Q. MSS SP-69: Pipe and Hangers and Supports - Selection and Application. 

R. MSS SP-89: Pipe Hangers and Supports - Fabrication and Installation Practices. 

S. MSS SP-90: Guidelines on Terminology for Pipe Hangers and Supports. 

T. SMACNA-DCS: HVAC Duct Construction Standards, 3rd Edition.   

U. SMACNA SRM: Seismic Restraint Manual Guidelines for Mechanical Systems, 2nd 
Edition.  

V. UPC:  Uniform Plumbing Code.   

PART 2   PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 
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A. Products shall comply with Section 23 05 00, Paragraph 2.01, Acceptable Manufacturers. 

B. Hangers and Supports:  Grinnell, B-Line Systems, Unistrut, Erico, PHD, Basic-PSA, 
Pate, Caddy, Unisource, Metraflex, American Insulation Sales, Thermal Pipe Shields, 
Miro Industries. 

C. Anchors:  Rawplug, Phillips, Hilti, Michigan, Simpson, Fastenal, Red Head, Grinnell, B-
Line Systems, Unistrut, PHD, Basic-PSA, Metraflex. 

2.2 GENERAL  

A. Finish:   

1. Indoor Applications: Electro-plated zinc in accordance with ASTM B 633, or 
hot-dip galvanized after fabrication in accordance with ASTM A 123; except that 
hanger straps may be formed from pre-galvanized steel.   

2. Outdoor Applications: Hot-dip galvanized after fabrication in accordance with 
ASTM A 123, ASTM A 153, or ASTM A 653 (as applicable to item). 

B. Identification: Steel pipe hangers and supports shall be stamped with the manufacturer’s 
name, part number, and size. 

C. Hanger Rods:  Threaded hot rolled steel. Hanger rods shall be sized so that the total load 
imposed (including pipe or duct, insulation, hangers, and fluid) does not exceed the 
following: 

Nominal Rod Diameter Maximum Load 
1/4 Inch 240 Pounds 
5/16 Inch 440 Pounds 
3/8 Inch 610 Pounds 
1/2 Inch 1130 Pounds 
5/8 Inch 1810 Pounds 
3/4 Inch 2710 Pounds 
7/8 Inch 3770 Pounds 
1 Inch 4960 Pounds 

D. Hanger Straps:  Galvanized steel, minimum 1" x 22 gauge (except where required by 
Code to be heavier or noted otherwise), of lock-forming grade conforming to ASTM 
A924, G90 (minimum) galvanized coating conforming to ASTM A 653.  Minimum yield 
strength of 30,000 psi.  Straps shall be sized so that the total load imposed does not 
exceed the following: 

Strap Size     Maximum Load 
1” x 22 Gauge 230 Pounds 
1” x 20 Gauge 290 Pounds 
1" x 18 Gauge 380 Pounds 
1" x 16 Gauge 630 Pounds 
1-1/2" x 16 Gauge 990 Pounds 
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E. Beam Attachments: Constructed of malleable iron or steel, MSS standard types designed 
for clamping to building structural support beam.  “C” clamp type shall have cup point 
set screws with locknuts and retaining straps.  Center loaded type beam clamps shall have 
horizontally adjustable clamping bolt (or rod with nuts).   

F. Concrete Anchors:  Wedge type expansion anchors, with hex nut and washer, and 
stainless steel split expansion rings.  Tested to ASTM E 488 criteria, UL listed, with 
exposed anchor head stamped with code to identify anchor length. 

G. General Anchors (Screws, Nuts, Bolts, Fasteners):  

1. General: Constructed of materials suitable for the conditions exposed to and 
materials being joined, with minimum 50 year service life.  Stainless steel 
construction where exposed to corrosive conditions.  Configuration, size and 
grade to suit application, accommodate expected forces, and provide anchoring to 
structural element (or allow for proper fastening of items).  Minimum safety 
factor of 2.5 (or as required by code, whichever is greater).  Comply with ASTM 
A307, SAE J429, SAE J78, or ASTM A 563; bolts and nuts shall have unified 
inch screw threads (course, UNC).  

2. Test Reports: Provide independent test report indicating fastener strength (pullout 
and shear) as installed in the materials and applications of this project (when 
required by the Engineer or AHJ). 

3. Finish: In finished areas, the portion of fastener exposed to view shall match the 
exposed finish of item being fastened. 

H. Manufactured Strut Systems: 

1. Channels: Minimum 12 gauge, 1-5/8 x 1-5/8" (unless noted otherwise), with 
slots/holes to suit application. 

2. Accessories: Channel nuts press formed, machined and hardened with gripping 
slot, fabricated from steel conforming to ASTM A 108 or ASTM A 36.  Fittings 
fabricated from steel in accordance with ASTM A 907. 

3. End Caps:  Vinyl cap, capable of withstanding high temperatures without 
degradation, manufactured specifically for use with manufactured strut.  Unistrut 
Series P2859 or P2860 (or approved). 

I. Steel:  Structural steel per ASTM A 36. 

J. Wood:  Only allowed to be used where building structural elements are of wood 
construction same type, grade used for building structural members.  Where located 
outdoors shall be the pressure treated type; with all cut portions of wood painted with 
wood preservative. 

K. Field Galvanizing Compound: Brush or spray applied galvanizing treatment; consisting 
of a premixed ready to apply liquid organic zinc compound, with 95% metallic zinc 
content by weight in dry film.  ZRC worldwide “ZRC Cold Galvanizing Compound”. 
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L. Rooftop Pipe Supports:  Designed for rooftop support of piping to distribute load evenly 
over roof surface; factory fabricated.  Shall be constructed of thermoplastic, 
polycarbonate, or polyethylene material, with attached strut support for anchoring of 
pipe, pipe attachment hardware, and sized to suit piping used with and so that pressure on 
roof does not exceed 150 pounds per square foot.  Provide style with height to match pie 
height requirements above the roof.  Strut and hardware shall be hot-dipped galvanized or 
have electro-galvanized finish.  Plastic materials shall have UV stabilizers to resist UV 
deterioration. For piping systems subject expansion and contraction, provide roller type 
support allowing pipe movement, having a foam bottom to minimize roof abrasion.  
Caddy “Pyramid ST”, Pyramid 50”, “Pyramid 150”, Pyramid RL”. 

M. Rooftop Equipment Sleepers:  Factory fabricated sleepers, constructed of minimum 18 
gauge galvanized steel, all joints fully welded, with integral base plate pressure treated 
top wooden nailer, and integral top flashing having side turndown over wood nailer.  Size 
to suit equipment supported, with minimum height above roof as indicated, and 
configuration to suit roof and roof insulation used with.  Pate Co. “es-Equipment 
Supports”, Thybar “TEMS”, (or approved equal). 

2.3 PIPE HANGERS AND SUPPORTS 

A. Copper Pipe:  All hangers used directly on copper pipe shall be copper plated or have a 
factory applied 1/16-inch thick (minimum) plastic coating on all contact surfaces. 

B. Cushion Clamps:  Pipe clamps with a vibration dampening insert between the pipe and 
clamp, with a nylon inserted lock-nut on clamp.  Insert shall be constructed of a 
thermoplastic elastomer, designed to tightly fit and match pipe size and clamp used with; 
suitable for system temperatures. 

C. Type: Shall be MSS type selected in accordance with MSS-69; except that MSS type 24, 
26, and 34 shall not be used. 

D. Trapeze Hangers:  Shall be constructed of carbon steel angles, manufactured strut 
channels, or other structural shapes with flat surface (or installed saddle) for pipe support. 
Provide steel washer where hanger rod nuts bear on trapeze hanger. Pipe anchors shall be 
two piece clamp type designed for use with trapeze style (i.e. inserted into strut channel 
opening) or one piece type designed for welded or bolted attachment to trapeze; shaped to 
match pipe size (or pipe size plus insulation thickness on insulated systems).  Pipe guides 
shall comply with paragraph titled “Alignment Guides”; or be steel angles with vertical 
leg height equal to pipe diameter (or pipe diameter plus insulation thickness on insulated 
systems); or be two piece clamp type pipe anchors sized and installed to serve as a guide. 

E. Insulated Pipe Supports: 

1. Insulation material at pipe support shall consist of expanded perlite, calcium 
silicate or high density phenolic.  Where located outdoors or used on chilled 
water piping, insulation material, shall be water resistant.  Insert shall have a 
flame resistant jacket of nylon reinforced kraft paper bonded to aluminum foil 
cover on insulation, with galvanized steel shield.  Insulation material shall have 
no more than 5% deformation at 100 psi and a thermal conductivity no more than 
0.32 Btu/hr-sf-deg F-inch (rated at 75 deg F).  Insulation shall be suitable for 
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temperatures and conditions it will be exposed to without degradation over a 30 
year life. 

2. All insulation and materials shall have a fire hazard rating not to exceed 25 for 
flame spread and 50 for smoke development, as tested by ASTM E84. 

3. Insert shall be same thickness as adjoining pipe insulation, sized to match pipe 
diameter used on. 

4. Minimum insulation and shield lengths, and minimum shield gauge: 

Nominal Pipe Insulation Shield Minimum** 
Diameter    Length Length Shield 
In Inches    In Inches  In Inches Gauge  
1/2 to 1 * 4 20 
1-1/4 to 2 6 4 20 
2-1/2 to 6 6 4 18 
Larger Sizes 9 6 16 
* Insert not required; shield at insulation is acceptable. 
** Provide with 360° shield where pipe is clamped (or has a 360° anchor). 

2.4 DUCT HANGERS AND SUPPORTS 

A. Hangers:  As shown in SMACNA-DCS except that wire shall not be used and all 
materials used shall comply with these specifications. 

B. Vertical Duct Supports at Floor:  1-1/2" x 1-1/2" x 1/8" (minimum) galvanized steel angle 
and to support ducts, maximum 12 foot on center, and as shown in SMACNA-DCS.  For 
ducts over 30 inches wide provide riser reinforcing with hanger rods between the riser 
support and riser reinforcing. 

C. Vertical Duct Supports at Wall:  1-1/2" x 1/8" (minimum) strap or 1-1/2" x 1-1/2" x 1/8" 
(minimum) angle bracket and as shown in SMACNA-DCS. 

D. Hanger Attachments to Structure:  As shown in SMACNA-DCS to suit building 
construction and as allowed on structural drawings.  Provide washers at all fasteners 
through hanger straps (regardless of SMACNA-DCS allowances).  Where C-clamps are 
provided, retainer clips shall be used.  Friction beam clamps shall not be used. 

E. Hanger Attachments to Ducts:  As shown in SMACNA-DCS except that wire shall not be 
used as any form of support or attachment for ducts.  

F. Flexible Duct Strap:  Woven polypropylene hanging strap, minimum tensile strength of 
400 lbs, minimum 1.75-inches wide, designed and intended for flexible duct support.  

G. HVAC Support Wire:  Steel, minimum 12 gauge, soft-annealed wire, complying with 
Federal Specification QQ-W-461H, and IBC for support of ceilings and accessories 
installed in ceilings. 
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PART 3   EXECUTION  

3.1 INSTALLATION - GENERAL 

A. General:  Provide all necessary bolts, nuts, washers, fasteners, turnbuckles, hanger rods, 
rod connectors, stanchions, wall/roof/floor backing and attachments, bridging between 
structural members, and any other miscellaneous accessories required for the support and 
anchoring of all pipes, ducts, and mechanical equipment.  All supports, whether from 
floor, walls, or hung from structure, are Contractor's responsibility.  Anchors and 
supports shall be adequate to accommodate forces equipment will be exposed to.  Any 
field cut pieces of galvanized materials shall be hot-dip galvanized after cutting; or be 
solvent and wire brushed clean and receive field applied galvanizing treatment.  This 
field applied galvanizing (only allowed with prior permission for minor localized cuts) 
shall use multiple coats to provide as near equal protection as possible to factory (or hot-
dip) applied coatings.   

B. Backing:  Install steel or wood backing in walls (anchored to studs) and in ceiling 
(anchored to joists or trusses), as required to provide support for items.   

C. Installation:  Install all inserts, anchors, and supports in accordance with manufacturer's 
instructions, code requirements, and best professional practices.  The most restrictive 
criteria governs.   

D. Welded Assembly Finish:  All welded steel support assemblies shall have a power wire 
brush and primer paint finish where installed indoors and be have factory applied hot-dip 
galvanized finish where installed outdoors (or subject to moisture); unless another finish 
is specified. 

E. Attachments:  Attach to anchoring element (i.e. building structure, concrete pads, etc.) as 
shown on drawings (reference structural drawings). Where not detailed on the drawings, 
the Contractor shall design and submit shop drawings of proposed attachment methods to 
the Engineer for review.   

F. Application:   

1. Where not detailed on the drawings (or otherwise indicated), the selection and 
design of supports is the Contractor’s responsibility, in compliance with code and 
Contract Document requirements; subject to submittal review and acceptance by 
the Engineer.  

2. Exposed supports in finished areas shall be arranged to minimize their visibility; 
be free of dents, scratches and labels, and be configured in a manner to match the 
decorum and finish of the room they are installed in.  Exposed supports in 
finished areas shall be cleaned to allow for field painting (unless a chrome, 
stainless steel, or similar finish has been indicated). 

3. HVAC Support wire and flexible duct strap shall only be used for support of 
ceiling air inlets and outlets, or at flexible duct supports. 
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G. Manufactured Strut (“Unistrut”):  Provide end caps on all strut ends at the following 
locations: 

1. Where exposed to view in finished areas. 

2. Where near maintenance access paths. 

3. Where personnel injury could occur if the ends were not covered. 

H. Seismic: Provide bracing and added supports to restrain movement in a seismic event.  
Items serving as seismic restraints shall comply with Section 23 05 48.   

3.2 INSTALLATION OF PIPE HANGERS AND SUPPORTS 

A. General:  Aboveground pipe shall be anchored to the structure to prevent sagging, to keep 
pipe in alignment, and to resist the forces the pipe will be exposed to; piping shall be 
supported independent of equipment so that no loads bear on the equipment.  

B. Adjustment:  All pipe supports shall be provided with a means of adjustment for the 
aligning and leveling of the pipe after installation. 

C. Applications: Selection, sizing, and installation of pipe supports and accessories shall be 
in accordance with the manufacturers recommendations, standards MSS SP-89 and MSS 
SP-69, UPC, and IMC.  Refrigerant piping and similar piping subject to vibration (i.e. 
high pressure tubing) shall be installed with cushion clamps. 

D. Support Spacing: Provide piping support spacing according to the most restrictive of the 
following: UPC, IMC, ASME B31.1, B31.9, local codes, manufacturers 
recommendations or Contract Documents specific requirements.   Provide supports at 
each change in direction of piping and at each side of concentrated loads (such as in-line 
pumps, valves greater than size 5", and similar items).   

E. Trapeze Hangers:  Four or more pipes running parallel may be supported on trapeze 
hangers provided the slopes of such pipes allow use of common trapeze.  Suspend trapeze 
hanger from the building structure using hanger rods; attach to the building structure 
using concrete inserts, beam clamps, or other approved methods. Where trapeze width 
exceeds 30 inches, and where building attachment restrictions require more anchor 
points, provide three (or more) hanger rod supports.  Provide pipe anchors to secure 
piping to trapeze on minimum 20 foot spacing; size and install pipe anchor to allow 
longitudinal movement of pipe (unless noted otherwise) with minimal vertical and 
transverse movement; where pipe is subject to expansion/contraction provide anchoring 
and alignment guides per paragraph titled “Thermal Expansion/Contraction”.  

F. Vertical Piping Supports:  Support piping at each floor line with pipe clamps and at 
intermediate points as required so that hanger spacing does not exceed allowable spacing 
and as required to prevent excessive pipe movement and so as to comply with the 
maximum spacings cited above.  Support all pipe stacks at their bases with a concrete 
pier or suitable support.  For vertical pipe drops which occur away from a wall or similar 
anchoring surface, provide angled bracing from nearest structure on two sides of drop to 
provide rigid anchoring of pipe drop.   
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G. Pre-Insulated Pipe Supports:  Protect all insulated pipe at point of support with pre-
insulated pipe supports.  Such supports shall be in place at time of installing pipe.   

3.3 INSTALLATION OF DUCT HANGERS AND SUPPORTS 

A. General:  Provide anchors and supports for all ductwork.  Supports and hangers shall 
comply with SMACNA-DCS, except that hanger spacing and hanger maximum loads 
shall be governed by whichever is more restrictive between these specifications or 
SMACNA-DCS. 

B. Hanger Spacing -- Rectangular Duct:   

Duct Area  Maximum Spacing 
Up to 4 Square Feet 8 Feet 
4.1 to 10 Square Feet 6 Feet 
10 Square Feet and Up 4 Feet 

C. Hanger Spacing -- Round Duct:   

Duct Area          Maximum Spacing 
Up to 24 Inch Diameter 8 Feet 
25 Inch to 48 Inch Diameter 6 Feet 
49 Inch Diameter and Up 4 Feet 
 

D. Hanger Spacing - Flexible Duct:  4 feet, and at changes of direction as needed to maintain 
duct elevation and smooth airflow.   

E. Vertical Ducts: Support at each floor level, but in no case less than on 12 foot intervals. 
 
F. Flexible Duct:  Support with methods shown in ADC.  Metal strap in contact with the 

flexible duct shall have minimum 1.5-inch width.  

G. Fittings:  Provide supports at each change in direction of duct for ducts with 4 square foot 
area or more, or for ducts larger than 24 inch diameter.  Locate hangers at inside and 
outside corners of elbows--or at each end of fitting on each side.   

H. Concentrated Loads:  Provide additional supports at each side concentrated loads such as 
modulating dampers (24" x 24" and larger), duct heaters (18" x 18" and larger), sound 
attenuators (all sizes), and similar items. 

I. Exterior Duct: Provide supports for exterior ductwork as shown in SMACNA-DCS; 
spacing as specified herein. 

J. End of Duct: At end of duct run, hangar shall be located no more than 1/2 the allowed 
hangar spacing from the end of the run. 

3.4 CEILING SERVICES   

A. Less than 20 Pounds: Ceiling mounted services, air inlets/outlets, and accessories 
weighing less than 20 pounds shall be positively attached to the ceiling suspension main 
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runners (or ceiling support members) or to cross runners with the same carrying capacity 
as the main runners (or support members).   

B. 20 to 56 Pounds: Ceiling mounted services, air inlets/outlets, and accessories weighing 20 
pounds but not more than 56 pounds, in addition to the above, shall have two No. 12 
gauge wire hangers (or minimum 1” x 22 gauge hangar straps) connected from the 
terminal or service to the ceiling system hangers or to the structure above.  These added 
hangers may be slack.   

C. Greater Than 56 Pounds: Ceiling mounted services, air inlets/outlets, and accessories 
weighing more than 56 pounds shall be supported directly from the building structure by 
approved hangers.   

3.5 MECHANICAL EQUIPMENT ANCHORS AND SUPPORTS 

A. General:  Provide anchoring and supports for all mechanical equipment.  All equipment 
shall be anchored to (or supported from) the building structure.  In lieu of anchoring to 
the building, anchor outdoor equipment to the concrete pad serving the equipment.   

B. Suspended Equipment:  Support as indicated on the plans.  Where not indicated use the 
methods shown (or consistent with) Mason SRG and SMACNA-DCS; submit shop 
drawings of the proposed methods to the Engineer for review. 

C. Roof Mounted Equipment: Install on roof curbs or roof sleepers as indicated.  Anchor 
equipment to the curb (or sleeper), with the curb (or sleeper) in turn anchored to the 
building structure.   

D. Vibration Isolation:  Equipment shall be supported and anchored in such a way so that no 
equipment vibration is transmitted to the building structure.  

E. Seismic:  Coordinate with requirements of Section 23 05 48; provide anchors and bracing 
to resist seismic forces.   

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2 WORK INCLUDED   

A. Pipe Sleeves. 

B. Duct Closure Collars.   

C. Firestop Seals. 

D. Non-Firestop Seals. 

1.3 DEFINITIONS 

A. Firestop System: Specific firestop materials or combination of materials installed in a 
specific way in openings in a specific rated assembly to restore (or maintain) the fire 
rating and smoke passage resistance properties of the assembly. 

B. Firestop Seal: Same as “Firestop System”. 

C. Rated Assembly: Wall, floor, roof, ceiling, roof/ceiling or other construction which is 
required (by code or the Contract Documents) to have a fire-resistance rating, be a smoke 
barrier, or to limit the passage of smoke. 

1.4 SUBMITTALS 

A. General:  Shall comply with Section 23 05 00.   

B. Product Data:  Provide product data on all material to be use. Provide MSDS for all 
sealants, caulks and similar materials.   

C. Shop Drawings – General:  Shop drawings of proposed sealing/flashing assembly for roof 
and exterior wall penetrations. 

D. Shop Drawings – Firestop:  Provide firestop system shop drawings showing: 

1. Listing agency’s detailed drawing showing opening, penetrating items, and 
firestop materials. Drawing shall be identified with listing agency’s name and 
number or designation, fire rating achieved, and date of listing for each firestop 
system. 

2. Identify where each firestop system is to be used on the project. 
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3. Manufacturer’s installation instructions. 

4. For proposed systems that do not conform strictly to the listing, submit listing 
agency’s drawing marked to show modifications and stamped approval by the 
firestop system manufacturer’s fire protection engineer. 

5. Other data as required by the AHJ. 

1.5 REFERENCES   

A. ASTM A 36: Standard Specification for Carbon Structural Steel. 

B. ASTM C534:  Standard Specification for Preformed Flexible Elastomeric Cellular 
Thermal Insulation in Sheet and Tubular Form. 

C. ASTM E 84: Standard Test Method for Surface Burning Characteristics of Building 
Materials.  

D. ASTM E 814:  Standard Test Method for Fire Tests of Through-Penetration Fire Stops.   

E. UL 1479:  Standard for Fire Tests of Through-Penetration Firestops. 

F. UL 723: Surface Burning Characteristics of Building Materials. 

G. SMACNA-DCS: SMACNA HVAC Duct Construction Standards, 3rd Edition. 

H. SMACNA-ARCH: SMACNA Architectural Sheet Metal Manual, 7th Edition. 

1.6 GENERAL REQUIREMENTS 

A. Corrosion Protection:  All sleeves exposed to water, moisture, chemicals, or subject to 
corrosion shall be constructed of corrosion resistant materials suitable for the exposure.  
Steel sleeves shall be hot dip galvanized after assembly.  Provide additional coatings as 
noted or as required to resist corrosion. 

PART 2   PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS   

A. Products shall comply with Section 23 05 00, Paragraph 2.01, Acceptable Manufacturers.   

B. Firestop Seal Materials:  3M, Dow Corning.   

C. Non-Firestop Seal Materials: 3M, GE, Dow Corning, Tremco, Pecora, Sonneborn, 
Pipeline Seal & Insulator.   

2.2 PIPE SLEEVES   

A. Diameter: 
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1. Aboveground:  Inside diameter of aboveground pipe sleeves shall be at least 1-
inch larger than the outside diameter of the pipe or pipe covering (for covered 
piping systems), so as to allow free movement of piping.   

2. Large Movement:  Provide larger sleeves where a larger space around pipe 
exterior is required by code, where specifically noted, where pipe movement will 
occur (i.e. expansion/contraction or seismic), at expansive soils, other unusual 
conditions are present, and where required to accommodate large piping 
movement.   

B. Length:  Horizontal sleeves through finished areas (where sleeve is exposed to view) shall 
be sized to be flush with finished surfaces; other horizontal sleeves may terminate flush to 
2-inches past the element being penetrated.  Vertical sleeves shall be sized to extend one 
inch above the final floor elevation.   

C. Type: Fabricated from 18 gauge galvanized sheet metal or 22 gauge spiral seam 
galvanized steel duct.  Provide with galvanized steel angle tabs, collars, or similar to 
allow for anchoring where sleeve cannot be retained in place by element being 
penetrated. 

2.3 DUCT CLOSURE COLLARS   

A. General:  Closure collars shall provide closure of opening between duct and opening in 
element penetrated and shall abut tight up to and overlap duct and shall consist of rolled 
angle material (for round ducts) and welded framed angles (for rectangular and round 
ducts).  

B. Size:  Closure collars shall be sized to match duct and opening applied to and shall have 
minimum 2-inch overlap on duct side and 2-inch overlap at opening/penetrated element 
side but shall completely cover opening in element penetrated with minimum 1-inch 
overlap to undisturbed element (i.e. wall, floor, etc.).   

C. Material:  Closure collars shall be fabricated of 20 gauge galvanized steel for ducts 15 
inches diameter and less and shall be fabricated of 18 gauge galvanized steel duct for all 
larger ducts and all square and rectangular ducts.   

2.4 FIRESTOP SEALS 

A. General: Commercially manufactured through-penetration and membrane-penetration 
firestop systems to prevent the passage of fire, smoke and gases, and to restore the 
original fire-resistance rating of the barrier penetrated. 

B. Listing: Firestopping shall be listed by UL in “Fire Resistance Directory” (category to 
match the application), or be qualified by another independent agency acceptable to the 
AHJ.  

C. Rating: Firestop system and devices shall be tested in accordance with ASTM E 814 or 
UL 1479, with “F” and “T" ratings as required to maintain the fire-resistance rating of the 
barrier penetrated, and as required by code. 
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D. Fire Hazard: Materials shall have a flame spread of 25 or less, and a smoke development 
rating of 50 or less; when tested in accordance with ASTM E 84 or UL 723. 

E. Cabling Applications: Firestop systems used with loose electrical cabling shall be the 
type that allows for removal of the cable or installation of new cables without damage to 
the firestop system, or the need to replace or repair firestop materials.   

F. Insulation: Firestop system shall be applicable to insulated systems to allow the insulation 
to run continuous through the firestop system (unless noted otherwise). 

2.5 NON-FIRESTOP SEALS   

A. Indoor Sealants: 

1. Smoke or Sound Sealant Applications: For use where a firestop seal is not 
required, but smoke or sound seal is required. Single component, elastomeric or 
acrylic latex type sealant with STC ratings per ASTM E90.  Sealants shall be of 
the following types, or approved equal: 

 a. 3M “Smoke and Sound Sealant SS100”.  

 b. Tremco “Tremstop”. 

2.   Other Areas - Dry (Not Normally Exposed to Water/Moisture): Single 
component, latex sealant complying with requirements of ASTM C834.  Sealants 
shall be of the following types, or approved equal: 

a. Tremco Corporation “Tremflex 834”. 

b. Pecora Corporation “AC-20 Arylic Latex”. 

c. Sonneborn Building Products “Sonolac”. 

3. Other Areas - Wet (Exposed to Water/Moisture):  Single component, mildew 
resistant silicone sealant complying with requirements of ASTM C920, Type S, 
Grade NS, Class 25.  Color white.  Sealants shall be of the following types, or 
approved equal: 

a. Dow Corning “786 Mildew Resistant Silicone”. 

b. Pecora Corporation “898 Silicone Sanitary Sealant”. 

c. Tremco “Tremsil 200”. 

B. Outdoor Sealants: 

1. General:  Single component, non-sag, low modulus, silicone elastomeric sealant 
conforming to requirements of ASTM C920, Type S, Grade NS, Class 100/50.  
Sealant shall be of the following types, or approved equal. 
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a. Dow Corning “790 Silicone Building Sealant”. 

b. Pecora Corporation “890 Silicone”. 

c. Tremco “Spectrem 1”. 

2. Adjacent to Aluminum:  Single component, non-sag, medium modulus, silicone 
elastomeric sealant conforming to requirements of ASTM C920, Type S, Grade 
NS, Class 50.  Sealant shall be primer-less type for use in joints adjacent to 
fluoropolymer coatings.  Sealants shall be of the following types, or approved 
equal: 

a. Dow Corning “795 Silicone Building Sealant”. 

b. GE Silicones, Momentive, SCS2000 and SCS7000. 

c. Pecora “895 Silicone”. 

d. Tremco “Spectrem 2”. 

C. Expanding Foam Sealant: 

1. General:  Single component, polyurethane insulating sealant with flame spread 
index of 25 or less and smoke development rating of 50 or less.  Shall expand 
and fully cure within 24 hours to a semi-rigid, closed cell, water and air resistant 
foam.  Sealant shall be of the following types, or approved equal. 

a. DAP “Kwik Foam”. 

b. Fomo Products “Handi-Foam”. 

c. Todol Products “EZ Flo Gun Foam”. 

D. Specialty:  Packed fiberglass or wool insulation; with silicone sealant rated for use with 
temperatures and other conditions encountered. 

E. Grout:  ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-
cement grout.  Nonshrink; recommended for interior and exterior applications.  Design 
mix shall provide 5000-psi, 28-day compressive strength.  Premixed and factory 
packaged. 

PART 3   EXECUTION 

3.1 PIPE SLEEVES 

A. General:  Provide sleeves for all piping passing through walls, floors, partitions, roofs, 
foundations, footings, grade beams, and similar elements.  Except that sleeves are not 
required at core drilled penetrations through solid concrete or where formed openings 
equivalent to a core drilled opening are provided.   
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B. Installation:  Set sleeves plumb or level (or sloped as required for sloped pipes) in proper 
position, tightly fitted into the work.  Set sleeves properly in element for specified 
projection past adjacent surfaces (see sleeve product specification); cut ends of sleeve as 
necessary. 

C. Insulation:  Insulation shall run continuous through sleeves (unless noted otherwise). 

3.2 DUCT CLOSURE COLLARS   

A. General:  Closure collars shall be provided for all exposed ducts on each exposed 
penetration where the duct passes through any floors, walls, ceilings, roofs, partitions, 
and similar elements.  Closure collars shall additionally be provided where so noted on 
the drawings and at all duct penetrations into mechanical rooms, boiler rooms, and rooms 
housing mechanical equipment (on both sides of the penetration).  

B. Installation:  Collar shall be installed tight against surfaces and shall fit snugly around the 
duct or duct covering.  Sharp edges of the collar around insulated duct shall be ground 
smooth to preclude tearing or puncturing the insulation covering or vapor barrier of 
insulated ducts.  Collars shall be anchored to element penetrated, with fasteners 
appropriate to material fastening to, on maximum 6 inch centers.  

3.3 FIRESTOP SEALS 

A. General:  At each through-penetration and membrane-penetration in rated assemblies, 
where required to limit the passage of smoke, and as required by code or in the Contract 
Documents, provide a firestop system. Firestop system shall be installed in accordance 
with the manufacturer’s instructions and listing. 

B System Selection:  Contractor is responsible to select the firestop systems to be utilized, 
corresponding to the construction of the assembly penetrated, and types of penetrations.  
Contractor shall submit proposed firestop systems to be utilized, shall also review such 
systems with the AHJ and obtain AHJ approval. 

C. Preparation:  Prepare surfaces as recommended by firestop material manufacturer. 
Examine and confirm that conditions are acceptable to proceed with the installation. 
Provide maskings and temporary coverings to prevent contamination or defacement of 
adjacent surfaces.  

D. Installation Review: 

1. Notify Architect/Engineer when firestopping work is complete and ready for 
review.  Provide minimum 7 days notice to allow scheduling of review.  An 
independent testing agency may be utilized to perform an inspection. 

2. Notify AHJ when firestopping work is complete and ready for inspection.  
Provide sufficient advance notice to allow scheduling of the inspection without 
adversely impacting project schedule. 

3. Do not cover or conceal firestopping until all inspections have been satisfactorily 
completed.  
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3.4 NON-FIRESTOP SEALS   

A. General:  Provide seals around all ducts, conduit, and piping passing through sleeves, 
walls, floors, roofs, foundations, footings, partitions, and similar elements.  Seals shall be 
watertight where the penetration may be exposed to water or moisture.  Provide type of 
sealant to suit the application.  Provide smoke and sound type at all penetrations of rooms 
which contain mechanical equipment on both side of element penetrated to a depth of 
5/8-inch (unless noted otherwise). 

B. At Sleeves:   

1. Between Sleeve and Penetrated Element:  Fill openings around outside of pipe 
sleeve with same material as surrounding construction, or with material of 
equivalent fire and smoke rating and properties that allow a tight seal between 
the sleeve and the surrounding construction.  Seal full depth of sleeve for vertical 
penetrations. 

2. Between Pipe and Inside of Sleeve:  Provide sealant between outside of pipe or 
pipe covering (for covered piping systems) and inside of sleeve.  Seal depth shall 
be minimum 1-inch each side.  Provide Link Seal type for belowground 
penetrations, vault wall penetrations, and slab-on-grade penetrations (not 
required where flexible type sleeves are used). 

C. Preparation:  Remove loose materials and foreign matter impairing adhesion of seal.  
Perform preparation in accordance with recognized standards and sealant manufacturers 
recommendations.  Protect elements surrounding area of work from damage or 
disfiguration due. 

D. Installation:  Install sealants immediately after joint preparation.  Install sealants free of 
air pockets, foreign embedded matter, ridges, and sags.  Tool exposed joint surface 
concave and with a neat finished appearance. 

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2 WORK INCLUDED   

A. Vibration Isolation.   

B. Seismic Restraints.   

1.3 DEFINITIONS 

A. "Equipment" is defined to mean any item with power connections (fans, HV units, AHU 
units, etc.), and also to include all hoods; but does not include pumps less than 3 hp. 

B. "Equipment Requiring Vibration Isolation" is defined to be any equipment (as defined 
above) with rotating components (e.g. pumps, fans, etc.). 

1.4 SUBMITTALS   

A. General:  Submittals shall comply with Section 23 05 00.   

B. Product Data:   

1. Submit product data on all items to be used. 

2. Submit calculations showing vibration isolation selection for all isolation devices 
provided under this specification section (i.e. where isolation is not furnished 
integral with the equipment or by the manufacturer of the equipment).   

C. Shop Drawings:  Submit shop drawings for all fabricated support assemblies.   

D. Submit calculations showing seismic restraint calculations, restraint selection, proposed 
locations of all seismic control bracing, and details of bracing construction.   

1.5 GENERAL REQUIREMENTS - VIBRATION ISOLATION    

A. General:   

1. Select and provide all vibration isolation devices for all equipment requiring 
vibration isolation so as to provide complete installed mechanical systems free of 
the transmission of vibration and vibration generated noise to the structure.   
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2. Vibration isolation is shown on the drawings for various items but is not shown 
for all items requiring isolation.  Provide all isolation as indicated and specified 
herein.   

B. Supplier:  Where not provided by the equipment manufacturer, all vibration isolation 
devices and support assemblies shall be supplied as a coordinated package by a single 
vibration isolation manufacturer, under this specification section.  

C. Equipment Manufacturer Items:  Isolation devices furnished by equipment manufacturer 
shall comply with this specification section and be selected by the manufacturer to suit, 
and provide satisfactory performance, for the applications of this project.   

1.6 GENERAL REQUIREMENTS - SEISMIC RESTRAINTS 

A. General:  Mechanical equipment, piping, and ductwork seismic restraints are typically 
not shown on the drawings but are to be provided as specified herein.  Contractor is 
responsible to select and provide all seismic anchoring devices for all mechanical 
equipment, all piping, and all ductwork. 

B. Seismic Restraint Systems: 

1. The Contractor shall retain a specialty consultant or equipment manufacturer to 
develop seismic restraint systems and perform seismic calculations in accordance 
with code and requirements specified in this section.  Calculations, restraint 
selections, and installation details shall be done by a professional engineer 
experienced in seismic restraint design and installation and licensed in the State 
where the project is located. 

2. The seismic design, consisting of calculations, restraint selection, installation 
details, and other documentation, shall be submitted.  This submittal shall be 
signed and sealed by a professional Engineer. 

3. The seismic restraint design shall clearly indicate the attachment points to the 
building structure and all design forces (in X,Y, and Z direction) at the 
attachment points.  The seismic restraint engineer shall coordinate all 
attachments with the building’s structural engineer of record, who shall verify the 
attachment methods and the ability of the building structure to accept the loads 
imposed. 

4. The seismic restraint design shall be based on actual equipment data (dimensions, 
weight, center of gravity, etc.) obtained from submittals or the manufacturers.  
The equipment manufacturer shall verify that the attachment points on the 
equipment can accept the combination of seismic, weight, and other loads 
imposed. 

5. Analysis should include calculated dead loads, static seismic loads, wind loads, 
and the capacity of materials utilized for the connection of the equipment or 
system to the structure.  Analysis should detail anchoring methods, anchoring 
materials, anchor sizes, embedment, and related details.  All seismic restraint 
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devices should be designed to accept, without failure, the calculated seismic 
forces. 

6. Forces shall be calculated in accordance with accepted engineering practice and 
code requirements, using appropriate seismic “zone” and other factors for the 
building type, systems involved, and project location.   

7. This project’s building is considered a “non-essential” facility, Risk Category III. 

1.7 REFERENCES   

A. IBC: International Building Code. 

B. IMC: International Mechanical Code. 

C. MASON: Mason Industries Seismic Restraint Guidelines for suspended piping, 
Ductwork, Electrical Systems and Floor Mounted Equipment, 2005 6th Edition.   

D. OSHPD: Office of Statewide Health Planning and Development, State of California, 
Fixed Anchorage. 

E. SMACNA/SRM: Seismic Restraint Manual Guidelines for Mechanical Systems, 2nd 
Edition. 

F. UPC: Uniform Plumbing Code. 

PART 2   PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS   

A. Products shall comply with Section 23 05 00, Paragraph 2.01, Acceptable Manufacturers.   

B. Products:  Mason, Peabody, Kinetics Noise Control, Vibration Eliminators, VMC Group.   

C. Expansion Devices/Flexible Connectors: Unisource Manufacturing, Twin City Hose, and 
as specified in Section 23 05 19 and 23 33 00. 

2.2 NEOPRENE ISOLATORS   

A. Isolation Pads:  Oil resistant bridge bearing neoprene pads, minimum 3/4-inch thick, with 
cross-ribbed or waffle design.  Size pads for not more than 50 psi or as recommended by 
vibration isolator manufacturer.  Provide load distribution plates (minimum 3/8" plate 
steel) to evenly load pads.  Mason Type SW (or approved).   

2.3 SPRING ISOLATORS   

A. General:  The load carried by each isolator shall be carefully calculated and isolators 
selected so that the static deflection will be the same and the supported equipment will 
remain level.  Isolators shall be so designed that the ends of the springs will remain 
parallel during and after deflection to operating height.  At operating height, springs shall 
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have additional travel to complete (solid) compression equal to at least 50 percent of the 
operating deflection.  Suspension isolator springs shall have a static deflection not less 
than 1-inch (unless noted otherwise), except that for units with components rotating at 
1000 rpm and less, the static deflection shall be not less than 2 inches (unless noted 
otherwise).  Floor isolator springs shall have deflection of not less than 1 inch.  All 
isolators shall provide at least 95% isolation efficiency.  Deflections other than these may 
be used where circumstances warrant and more optimum isolation results can be 
achieved; provided that a written explanation is submitted for Engineer review and 
approval.   

B. Floor Type Spring Isolators:  Open spring type with ratio between spring diameter 
divided by compressed spring height no less than 0.8.  A ribbed neoprene acoustical 
friction pad shall be bonded to the underside of the isolator. Shall have bolted 
connections for rigid attachment to equipment, configured to allow for equipment 
leveling by bolt adjustment.  Provide with height saving bracket. Mason Series SLF (or 
approved).   

C. Floor Housed Type:   

1. Ductile Iron:  Housed spring isolator with ductile iron housing, base plate with 
mounting holes, spring inspection ports, neoprene cushion, adjustable upward 
rebound plate.  OSHPD pre-approved.  Provide with mounting brackets to suit 
equipment connected to.  Mason Series SSLFH (or approved). 

2 Welded Steel: Housed spring isolator with welded steel housing, steel base plate 
with mounting holes, number of springs to suit application, neoprene vertical 
limit stops, spring bottom neoprene acoustical cups, bottom non-skid neoprene 
friction pad, and equipment attachment configuration to suit equipment served.  
OSHPD pre-approved.  Provide with mounting brackets to suit equipment 
connected to.  Mason Series SLR or SLRSO (or approved). 

D. Suspension Type Spring Isolators:  Shall consist of a rigid steel frame with a stable steel 
spring in the bottom part of the frame, and double deflection neoprene (or rubber) 
isolating pad at the top of the frame.  Where supporting rods pass through the frame, a 
clearance of not less than one-half rod diameter shall be provided all around the rod and 
neoprene bushings provided to prevent steel to steel contact. Mason Series DNHS or 
Series 30N (or approved).   

2.4 SEISMIC RESTRAINTS   

A. General:  Comply with code, SMACNA-SRM and MASON. 

B. Materials:   

1. Steel shall be per ASTM A36; hangers and other devices shall be per Section 23 
05 29 and as shown in SMACNA-SRM or MASON.  Sheet metal used for 
bracing shall be no less than 16 gauge.  Material for straps shall be galvanized 
steel, no less than 18 gauge. 
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2. Cabling:  Cables shall be minimum 1/8" diameter, 7 x 19 strand, galvanized steel 
with clear vinyl coating.  Provide with galvanized thimble, clamps, and 
accessories. End termination and clamping/application shall comply with 
SMACNA-SRM. 

C. Flexible Connectors:   

1. Piping Systems:   

a. Flexible Connectors: As specified in Section 23 05 19. 

b. Seismic “V” Connectors:  "V" design connector with braided hose and 
attachment fittings.  Shall be constructed of type 321 stainless steel hose 
and braid with carbon steel elbows and ends (for steel piping systems); 
and bronze hose and braid with copper elbows and ends (for copper 
piping systems).  Unit shall allow for 2" movement in all planes, and 
have minimum 150 psi working pressure at the system temperature 
installed.  Unisource Manufacturing (or approved). 

2. Ductwork:  Flexible connectors as specified in Section 23 33 00. 

PART 3   EXECUTION 

3.1 VIBRATION ISOLATION   

A. Isolators shall be of the type indicated; except where not shown, type shall be as selected 
by vibration isolation manufacturer (or equipment manufacturer) to provide adequate 
isolation.   

B. Installation:  Install all vibration isolators in accordance with isolator manufacturer's 
instructions and isolated equipment manufacturer's recommendations.  

3.2 SEISMIC RESTRAINTS 

A. General:  Provide seismic restraints as required by code and as specified.  Comply with 
SMACNA-SRM, MASON, and code referenced standards for seismic provisions. 
Anchoring system and restraints shall be able to withstand anticipated seismic forces.  
Coordinate with equipment manufacturers for proper equipment anchor attachments to 
withstand anticipated forces.  Coordinate with project structural engineer for attachment 
of seismic restraints to building.    

B. Piping:  Longitudinal and transverse bracing shall be required for all piping 2-1/2-inch 
diameter and larger and on all fuel gas piping 1-inch and larger.  Bracing shall be applied 
as follows:   

1. Transverse bracing shall occur at maximum intervals of 40 feet, except on fuel 
gas piping on maximum intervals of 20 feet.   
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2. Longitudinal bracing shall occur at maximum intervals of 80 feet, except on fuel 
gas piping on maximum intervals of 40 feet.  Transverse bracing for one pipe 
section may also act as a longitudinal bracing for a pipe section connected 
perpendicular to it, if the bracing is installed within 2 feet of the elbow or tee of 
similar size.  Piping conveying fluids at 100 degrees F and higher shall have 
expansion devices provided in-between longitudinal braces to allow for thermal 
expansion.   

3. Bracing may be omitted when the top of the pipe is suspended 12 inches or less 
from the supporting structural member and the pipe is suspended by an individual 
hanger, per code. 

C. Ductwork:  Longitudinal and transverse bracing shall be required for all round ducts 28 
inches in diameter and larger, for rectangular ducts 6 square feet and larger, and on all 
duct systems used for life safety and smoke control installed in either the horizontal or 
vertical position.  Bracing shall be applied as follows:   

1. Transverse bracing shall occur at maximum intervals of 30 feet (20 feet for 
essential facilities), at each duct turn and at the end of a duct run.   

2. Longitudinal bracing shall occur at maximum intervals of 60 feet (40 feet for 
essential facilities).  Transverse bracing for one duct section may also act as 
longitudinal bracing for a duct section connected perpendicular to it, if bracing is 
installed within 4 feet of the intersection and sized and installed on the larger 
duct.  

3. Groups of ducts may be combined in a larger size frame using overall dimensions 
and maximum weight of ducts.  At least two sides of each duct must be 
connected to the angles of the brace.   

4. Walls, including non-bearing fixed partitions which have ducts running through 
them, may replace a transverse brace.   

5. Bracing may be omitted when the top of the duct is suspended 12 inches or less 
from the supporting structural members and on roof top ductwork.   

D. Equipment: 

1. Equipment Not Requiring External Vibration Isolation:  

a. General:  Shall be rigidly connected to the structure per Section 23 05 29.  
Restraints (where required) shall utilize welded steel frames, steel braces, 
straps, or cables.  Provide elastomeric (or neoprene) pads (1/4" thick) 
between seismic straps and equipment.   

b. Base Mounted Equipment:   

1) Provide anchorage per Section 23 05 29 and bracing as needed to 
maintain equipment anchorage with anticipated seismic forces.   
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2) All equipment shall have seismic bracing where the height of the 
equipment is 3 or more times the smallest base dimension and 
where the equipment anchorage alone is not adequate to 
maintain equipment anchorage with anticipated seismic forces. 

3) All water heaters shall have seismic bracing.  Equipment which 
utilizes (or contains) flammables, combustibles, or hazardous 
materials shall have seismic bracing where the equipment 
anchorage alone is not adequate to resist anticipated seismic 
forces.   

c. Other Equipment: All equipment located 31" or more from the point of 
attachment to the supporting structure shall have seismic bracing.  
Equipment which utilizes (or contains) flammables, combustibles, or 
hazardous materials shall have seismic bracing.   

2. Equipment with External Vibration Isolation: 

a. General:  Restraints shall not impede operation of vibration isolators, and 
shall use methods complying with SMACNA-SRM or MASON.  

b. Base Mounted Equipment:  

1) All equipment shall have seismic bracing where the height of the 
equipment is 3 or more times the smallest base dimension and 
where the equipment vibration isolation components are not 
adequate to maintain equipment in place with anticipated seismic 
forces.   

2) Provide housed spring isolators, seismic snubbers, padded 
welded steel angle restraint assembly (with minimum 1/4" 
clearance between pad and equipment), or slack cable restraints. 

 c. Other Equipment:  

1) All equipment located 31" or more from the supporting structure 
shall have seismic bracing.  Equipment which utilizes (or 
contains) flammables, combustibles, or hazardous materials shall 
have shall have seismic bracing. 

2) Utilize slacked cable bracing to accommodate equipment 
movement due to vibration isolator operation but installed so as 
to prevent more than 2-inch movement in any direction. 

E. Bracing Arrangements: 

1. Do not use branch ducts or piping to brace main runs or consider as braces for 
equipment.   
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2. Do not brace items to dissimilar parts of a building or dissimilar building systems 
that may respond in a different mode during an earthquake.  (Examples:  wall and 
roof, solid concrete wall and lightweight roof, existing building structure and 
new isolated building structure.) 

F. Building Expansion Joints:  At building expansion joint crossings, provide seismic “V” 
connectors in piping allowing at least 1 inch movement in all directions and flexible 
connectors in ductwork (on both sides of expansion joint) allowing at least 1/2 - inch 
movement in all directions.  Provide multiple connectors as required.  Provide flexible 
connectors in ductwork in four places, and of sufficient length to allow relative duct 
movement (i.e. from one side of building expansion joint to the other) of at least 1-inch in 
all directions; provide hanger types that will not hinder such movement. 

3.3 TEST AND INSPECTION   

A. Field Inspections:  Prior to initial operation, the vibration isolators and seismic devices 
shall be inspected for conformance to drawings, specifications, and manufacturer's data 
and instructions.  Check all flexible connectors/expansion devices for proper location, 
guiding, and end anchoring.   

B. Vibration Isolator Inspection:  After installation of isolators and seismic restraint devices, 
remove all shipping blocks and other items that may prevent proper isolator operation. 
Inspect isolators to verify that the machinery moves freely on its spring isolators within 
limits of stops or seismic restraint devices.  Eliminate or correct interferences.   

C. Tests:  Check for vibration and noise transmission through connections, piping, 
ductwork, foundations, and walls.  Adjust, repair, or replace isolators as required to 
reduce vibration and noise transmissions to specified levels.  Re-balance, adjust, or 
replace machinery with noise or vibration levels in excess of those given in the 
machinery specifications or machinery manufacturer's data.  Check for proper operation 
of expansion devices and associated items during system warm-up.   

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2 WORK INCLUDED 

A. Air Balancing. 

B. Hydronic Balancing. 

C. Report. 

1.3 SUBMITTALS 

A. General:  Comply with Section 23 05 00. 

B. Company:  Submit name of Company proposed to do the balancing and sample balancing 
forms.  Where the Company has not been pre-qualified, and substitutions are allowed 
after bidding (see Division 00 and 01), submit information regarding firm qualifications. 

C. Personnel:  Submit list of personnel that will be assigned to the project and their 
qualifications, and list of past projects. 

D. Reports:  Preliminary and final balancing reports. 

1.4 REFERENCES 

A. AABC-NS:  Associated Air Balance Council, National Standards for Field Measurements 
and Instrumentation. 

B. ASHRAE:  Handbook of Fundamentals. 

C. ACGIH-IV:  American Conference of Governmental Industrial Hygienists, Industrial 
Ventilation, A Manual of Recommended Practice. 

D. NEEB-PS: National Environmental Balancing Bureau Procedural Standard for Testing, 
Adjusting and Balancing Environmental Systems. 

1.5 GENERAL REQUIREMENTS 

A. General:  Balancing shall be done by a company which specializes in this type of work 
and is totally independent and separate from the Company which has installed the 
systems to be balanced. 
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B. Balancers Qualifications: 

1. General: Work of this Section shall be performed by balancing firms meeting the 
following and having prior approval from the Engineer: 

a. Professional Affiliation:  Firm shall be an Associated Air Balance 
Council (AABC) member balancer or National Environmental Balancing 
Bureau (NEBB) certified balancer. 

b. Experience:  Firm shall have satisfactorily completed the balancing work 
for at least 5 similar projects in the last 3 years.  Similar is defined to 
mean:  within 10% of the same quantity of units and air inlets/outlets, 
involve same type of systems, be the same type of facility (i.e. school, 
hospital, etc.).  The lead field balancer (i.e. the individual who will be on 
site directing and participating in the balancing efforts) shall have at least 
5 years of experience performing balancing work on similar projects.   

c. References:  Have five references for similar projects which have been 
completed in the last three years that will give a good or better 
performance rating.  References shall be engineers, architects, or 
building owners.  As part of the qualification process at least three of 
these references will be contacted and a rating obtained for the 
following: timeliness of work (i.e. able to complete work on schedule), 
cooperative nature of balancer’s staff (i.e. ability to work well as a team 
with other project trades and professionals), overall quality of balancing 
work, quality of balancing report.  Each item will be rated on a scale of 1 
to 5 (5 being excellent), with the result averaged, score must be of 4 or 
better. 

2. Pre-Qualified Balancers:  As a convenience to the Contractor, the following 
balancing firms have been pre-qualified.  This is not in any way intended to limit 
competition or prevent other firms from submitting qualifications, but is intended 
as an aid to Contractors by identifying firms that have been confirmed as meeting 
the qualification requirements. 

a. Hardin and Sons 

b. Test Comm 

c. Advanced Mechanical Services 

d. Testing and Commissioning (TAC) Services  

e. AccuABC 

f. Neudorfer  

3. Qualification Process:  Firms not pre-qualified who desire to perform the 
balancing work shall submit a substitution request form in accordance with 
Contract Document requirements (reference Division 00 and 01).  In addition to 



Longview School District HVAC and Indoor Air TESTING,ADJUSTING,BALANCING  
Quality Improvements FOR MECHANICAL 
Integrus Project No. 22220.00 SECTION 230593 
 

BID SET – 04/26/2023  
 Page 3 of 10 

the information required on the substitution request form, submit: Company 
information, resumes of staff to be assigned, lists of projects, and references 
(with name of project, staff assigned to project, and contact name and phone 
number).  

C. Balancing Issues:  Notify the Engineer in writing of all problems or discrepancies 
between actual conditions and what design documents show as work proceeds.  

D. Engineer's Authority:  The Balancer shall be directly responsible to the Engineer and 
shall perform this work and make system adjustments as directed by the Engineer.  

E. Lead Balancer:  The Balancer shall assign an individual as “lead balancer” to work in the 
field to directly supervise the balancing work and field technicians.  This lead field 
balancer shall have at least 5 years of experience performing balancing work on similar 
projects.   

F. Added Site Visits:   

1. Trade Coordination Purposes: The Balancer shall include in his bid one extra site 
visit (beyond those otherwise included) and associated added time to assess 
system readiness for balancing, resolve system issues, coordinate balancing 
work, and perform other activities related to balancing and commissioning.   

PART 2   PRODUCTS 

2.1 GENERAL INSTRUMENTATION 

A. General:  Balancing equipment shall comply with Associated Air Balance Council 
recommendations for field measurement instrumentation. 

B. Calibration: All measuring instruments shall be accurately calibrated and maintained in 
good working order.  Calibration dates and certifications shall be available at Engineer's 
request.   

C. Instruments:  Shall be capable of:   

1. Air velocity instruments, direct reading in feet per minute with 2% accuracy.   

2. Static pressure instruments, direct reading in inches water gauge with 2% 
accuracy.   

3. Tachometers, direct reading in revolutions per minute with 1/2% accuracy; or 
revolution counter accurate with 2 counts per 1,000.  

4. Thermometers, direct reading in degrees Fahrenheit with 1/10 of a degree 
accuracy.   

5. Pressure gauges, direct reading in feet of water or psig with 1/2% accuracy.   
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6. Water flow instruments, direct reading in feet of water or psig with 1/2% 
accuracy suitable for readout of balancing valve provided.  

PART 3   EXECUTION 

3.1 GENERAL 

A. Workmanship: All measurements and adjustments shall be in accordance with AABC-
NS, NEEB-PS, and ACGIH-IV and recognized best balancing procedures.  
Measurements and adjustments of equipment shall be executed in a manner consistent 
with the manufacturer's recommendations. 

B. Flow Rates:   

1. General: All air and water systems shall be completely balanced and adjusted to 
provide the flow rates indicated (within tolerances indicated in this specification 
Section), and to produce an even heating and cooling effect and control response 
and to produce even water circulation.   

2. Balancer Determined: Where flow rates have not been indicated the balancer 
shall determine such flow rates using acceptable practices in accordance with 
AABC-NS, NEEB-PS, and ASHRAE standards and submit the proposed flow 
rates to the Engineer for review.   

3. Confirmation:  Prior to beginning balancing confirm any flow rate changes since 
design with the submittals and flow rates indicated therein, and with the Engineer 
to confirm changes made since design.  Assume that new flow rates will be 
issued.  

C. Controls:  Consult and coordinate with the Control Contractor for the adjustment and 
setting of all control devices to allow for the balancing work, and for proper system 
operation and proper flow rates. Set all controls and valves as required to maintain design 
flow rates and temperatures as shown on the drawings.  Make measurements and provide 
data to the Control Contractor to allow for proper control of items. 

D. Comfort Adjustments:  Make final adjustments for flow rates in order to optimize each 
space's comfort, including such considerations as temperature, drafts, noise, 
pressurization, and air changes.  Where variances are made from design values, state 
reasons in report (e.g., "too noisy", "too drafty," etc.).  All such variances are subject to 
approval by the Architect/Engineer.   

E. Deficiency Reports:  Submit deficiency reports where the work does not allow balancing 
to occur or balancing issues develop.  Indicate date, system and equipment involved, 
location, description of deficiency, and related information to allow for diagnosing the 
problem.  Provide suggestions for resolution where possible. 

3.2 AIR BALANCING 

A. Pre-check of System:  Prior to beginning balancing, perform, as a minimum, the 
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following:   

1. Verify that clean filters have been installed, that system is free from debris, and 
that all inlets/outlets are not obstructed.   

2. Check all fans and equipment to verify that proper start-up and system 
preparation has been done by the installing contractor.  

3. Check all door/window and similar building opening status to insure building is 
ready and proper pressurization can be obtained.  

4. Open all dampers to full flow position, check positions and operation of all 
motorized dampers to allow full system flows.  

5. Review controls and sequences of operation.   

B. Tolerances:  All air flow rates (supply, return, and exhaust) shall be adjusted to within 
plus 5 percent and minus 5 percent of the values shown in the contract documents, except 
that relative space-to-space pressure relationships shall always be maintained (e.g., 
restrooms shall be negative relative to other areas, general offices shall be positive, etc.).   

C. Draft and Noise Adjustments:  All diffusers, grilles, and registers shall be adjusted to 
minimize drafts and to eliminate objectionable noise. 

D. Filters:  Air balancing shall be done with new, clean air filters installed.  Adjust air 
deliveries so that design quantities will be obtained when filters are half dirty.  This 
condition shall be simulated by covering a portion of the filter area. 

E. Fan Speeds and Drives:  

1. Adjust fan speeds and fan drives (adjustable sheaves) as required to produce 
design flow rates.   

2. Where new sheaves are required, calculate sizing of new sheave and coordinate 
requirements with the Division 23 Contractor; Division 23 Contractor to furnish 
new sheaves.  Replace existing sheave with new one furnished by the Division 23 
Contractor; include bid costs for sheave replacements on all of belt driven fans. 

 3.  Adjust belts for proper tension.  

F. Marking:  Upon completion of flow readings and adjustments permanently mark the 
balanced position of all balancing valves by stamping the indicator plate of the valve.   

G. Duct Traverse:  Rectangular duct traverses shall measure the center of equal areas in the 
air flow stream, with centers not more than 6 inches apart.  Round duct traverses shall 
measure at least 20 locations, with locations being the centers of equal annular area.  
Reference ACGIH Industrial Ventilation Manual. 

H. One Open Run: Balance each branch run so that there is at least one wide open run; 
balance branches relative to one another so that at least one branch damper is wide open 
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(except that where unique conditions exist, and the Engineer gives prior approval, one 
open damper on runs or branches is not required). 

I. Data: Data to be measured/recorded and provided in report for all air handling systems 
and equipment:   

1. Floor plans clearly showing and identifying all diffusers, grilles, OA louvers, 
ducts and all other items where air flow rates were measured.   

2. Identify manufacturer, model number, size, and type of all air inlets/outlets.   

3. Initial, trial, and final air flow measurements for all diffusers, grilles, OA louvers, 
ducts, and all other items where air flow rates were measured.   

4. Design air flow rates and percentage final air flow rates are of design values.  

5. Final damper (or other balance device) final position (as a percentage of full 
open).  

6. The connected voltage and corresponding nameplate full load amps, and the 
initial and final amperages of all fan motors.  

7. Initial and final RPMs of all fans.   

8. Static pressures on inlet and outlet of all fans.   

9. Fan initial and final CFMs.   

10. Outdoor air CFMs (record minimum and maximum values).   

11. Entering and leaving air temperatures across coils with coils operating at 100% 
capacity.  

12. Static pressure drop across each filter bank and coil.   

13. Final position of any speed controls (as percent of full). 

14. In addition to data noted elsewhere, provide the following for all equipment 
which are part of balanced systems:   

a. Equipment name and number (as used on drawings).  

b. Service.   

c. Equipment manufacturer and model number.   

d. Sheave and belt sizes (where applicable).   

e. Filters sizes and quantities (where applicable).  

f. Motor manufacturer and complete nameplate data.   
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g. Design operating conditions.   

h. Actual operating conditions (flows, pressure drops, rpm, etc.).    

3.3 HYDRONIC BALANCING 

A. Pre-check of System:  Prior to beginning balancing, perform, as a minimum, the 
following:   

1. Verify that all strainers have been cleaned.   

2. Examine fluid in system to verify system treatment and cleaning.   

3. Check for proper rotation and operation of all pumps.   

4. Verify that expansion tanks are not air bound and properly charged and that 
system is full of fluid.   

5. Verify that all air vents at high points in the fluid system are properly installed 
and are operating freely.  Verify that all air has been removed from the 
circulating system.   

6. Open all valves to full flow position, close any bypass valves, and open fully 
balancing valves.  Set temperature controls so that automatic valves are open to 
full flow.   

7. Check operation of automatic bypass valves and similar flow/pressure controls.   

8. Check and set operating temperature of equipment to design requirements when 
balancing by temperature drop.   

9. Check equipment for proper start-up and system preparation by installing 
contractor.   

10. Review controls and sequences of operation.   

B. Tolerances:  All water flow rates shall be adjusted to within plus 5 percent and minus 5 
percent of the values shown in the contract documents. 

C. Control Valve Bypass: Adjust control valve bypass valves so that pressure drop is the 
same for full flow-through bypass valve as for full flow-through control valve and 
controlled equipment. 

D. Marking:  Upon completion of flow readings and adjustments permanently mark the 
balanced position of all balancing valves by stamping the indicator plate of the valve.   

E. Requirements for All Hydronic Systems:  Data to be measured/recorded and provided in 
report:   

1. Floor plans or schematics showing and identifying all valves, coils, pumps and 
other items where temperatures, pressure drops, or water flow rates were 
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measured.   

2. Identify manufacturer, model number, size and type for all balancing devices.   

3. Initial, trial, and final water flow measurements (pressure drops, temperatures, 
and GPMs) for all items where measurements were made.   

4. Design water flow rates, and percentage final water flows are of design values.   

5. The connected voltage and corresponding nameplate full load amps, and the 
initial and final amperages of all pump motors.  

6. Pump operating suction and discharge pressures and final total developed head.   

7. Pump initial and final GPMs.   

8. Entering and leaving fluid temperatures at coils and major equipment.   

9. GPM flow of each coil and major equipment.   

10. Pressure drop across each coil and major equipment.   

11. Pressure drop across bypass valve.   

12. Final position of all valves (percent open or setting position on valve).   

13. Final position of any speed controls (as percent of full). 

14. In addition to data noted elsewhere, provide the following for all equipment 
which are part of balanced systems:   

a. Equipment name and number (as used on drawings).   

b. Service.   

c. Equipment manufacturers and model number.   

d. Equipment capacities.  

e. Motor manufacturer and complete nameplate data.  

f. Design operating conditions.  

g. Actual operating conditions (flows, pressure drops, etc.).  

3.4 BALANCING REPORT 

A. General:  A balancing report shall be submitted as specified herein, documenting all 
balancing procedures and measurements.  

B. Report Organization:  The report shall be divided into logical sections consistent with the 



Longview School District HVAC and Indoor Air TESTING,ADJUSTING,BALANCING  
Quality Improvements FOR MECHANICAL 
Integrus Project No. 22220.00 SECTION 230593 
 

BID SET – 04/26/2023  
 Page 9 of 10 

building or system layout (i.e. by floors, building wings, air handling units, or other 
convenient way).  Tabulate data separately for each system.  Describe balancing method 
used for each system.   

C. Preliminary Report:  Two preliminary review copies of the balancing report shall be 
submitted to the Architect/Engineer when the balancing work is 90% complete (or as 
near 90% complete as possible due to uncompleted work of other trades).  In addition to 
containing all the information required of the final report, the preliminary report shall 
contain a list of all the work required of other trades in order to allow the balancing work 
to be completed.  The Architect/Engineer will review the preliminary report and inform 
the Contractor of any additional items or revisions required for the final report.  
Preliminary reports may be omitted where the Architect/Engineer grants approval.   

D. Final Report:  Shall be included in the Operation and Maintenance Manual.  Submit 
reports to Contractor for inclusion in Manuals (or, when manuals have been already sent 
to Engineer, send report to Engineer who will insert report into Manual).  Provide number 
of reports as required to match quantity of O&M Manuals, but in no case less than five.   

E. Format:  8-1/2" x 11" size, neat, clean copies, drawings accordion folded.  Report shall be 
typed, shall have a title page, table of contents, and divider sheets with identification tabs 
between sections.  Information shall be placed in a three hole notebook, with the front 
cover labeled with the name of the Job, Owner, Architect/Engineer, Balancing 
Contractor, and Report Date. 

F. Electronic Copy:  Provide copy of reports in *.pdf format; submit final report with 
closeout documents per Divisions 00 and 01.  Provide two CD’s with each having an 
electronic copy of the report in pdf file format.  Label CD neatly same report labeling.  
Provide electronic pdf files to others for inclusion in electronic record documents. 

G. General Balancing Information Required: 

1. At the beginning of the report, include a summary of problems encountered, 
deviations from design, remaining problems, recommendations, and comments.   

2. List of instruments used in making the measurements and instrument calibration 
data. 

3. Names of personnel performing measurements. 

4. Explanation of procedures used in making measurements and balancing each 
system. 

5. List of all correction factors used for all diffusers, grilles, valves, venturi meters, 
and any other correction factors used. 

6. Areas where difficulties were encountered in obtaining design flow rates, or 
where unstable operating conditions may exist. 

7. Note any parts of the system where objectionable drafts or noises may be present 
and efforts made to eliminate same and why they may still be present.   
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8. Note where variances from design values occur; explain why.  

9. All specified measurements, balancing data, any additional recorded data, and 
observations.   

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2 WORK INCLUDED 

A. Duct Insulation. 

B. Pipe Insulation. 

C. Equipment and Specialties Insulation. 

1.3 DEFINITIONS 

A. R: Thermal resistance of insulation, in units of hr-sf-deg F/Btu. 

C. Subject to Damage: Items installed exposed less than 8 feet above the walking surface 
(i.e. floor, platform, roof, grade, etc.) adjacent to the item.  

D. Cold Surfaces:  Surfaces that will have operating temperatures below the temperature of 
the surrounding air by at least 5 deg F or more; includes chilled water piping, cooling 
condensate piping, air conditioning ductwork, outdoor air ductwork, and similar systems.  
Surfaces shall be considered a cold surface unless specifically indicated otherwise. 

1.4 QUALITY ASSURANCE 

A. All insulation and materials shall have a fire hazard rating not to exceed 25 for flame 
spread and 50 for smoke development, as tested by ASTM E 84, NFPA 255, and UL 723. 

1.5 SUBMITTALS 

A. General:  Comply with Section 23 05 00. 

B. Product Data:  Provide product data on all insulation materials to be used.  Indicate 
thicknesses to be used. 

1.6 GENERAL REQUIREMENTS   

A. Code Compliance:  Contractor shall insulate all systems with the materials and 
thicknesses as required by code, but in no case shall the insulation be less than that 
specified herein.  In some cases the specified insulation exceeds code, and shall be 
provided as specified.  Not all systems requiring insulation by code are specified, but 
shall be provided with insulation where required by code. 
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B. Insulation at Hangers:  Insulation shall be continuous through hangers on all insulated 
systems (except ductwork).  Inserts at hangers are specified in Section 23 05 29 and are 
considered as part of the hanger and support system.  Inserts are required to be installed 
at the time of pipe installation and are intended to be installed by the Contractor installing 
the pipe hangers/supports.  See Section 23 05 29. 

1.7 REFERENCES 

A. ASTM A 653: Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot Dip Process. 

B. ASTM B 209: Standard Specification for Aluminum and Aluminum-Alloy Sheet and 
Plate. 

C. ASTM C 411:  Standard Test method for Hot-Surface Performance of High Temperature 
Thermal Insulation. 

D. ASTM C 547: Standard Specification for Mineral Fiber Pipe Insulation. 

E. ASTM C 1136: Standard Specifications for Flexible, Low Permeance Vapor Retarders 
for Thermal Insulation.  

F. ASTM C 1290: Standard Specification For Flexible Fibrous Glass Blanket Insulation 
Used to Externally Insulate HVAC Ducts. 

G. ASTM E 84: Standard Test Method for Surface Burning Characteristics of Building 
Materials. 

H. NCIIS: National Commercial & Industrial Insulation Standards, published by Midwest 
Insulation Contractors Association, 5th Edition. 

I. NFPA 255: Standard Method of Test of Surface Burning Characteristics of Building 
Materials. 

J. UL 723: Tests for Surface Burning of Building Materials. 

PART 2   PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Products shall comply with Section 23 05 00, Paragraph Part 2.01, Acceptable 
Manufacturers. 

B. Insulation:  Johns Manville, Armacell, Owens-Corning, Knauf, Rubatex, Aeroflex, 
Pittsburgh Corning, GLT, Halstead, Gilsulate, Manson. 

C. Accessories:  Johns Manville, Armacell, Owens-Corning, Knauf, Rubatex, Aeroflex, 
Pittsburgh Corning, GLT, Halstead, Duro Dyne, Gustin Bacon, Childers, RPR, Tee Cee, 
Lewco Specialty Products, JPS, Buckaroos, Manson. 
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2.2 DUCT INSULATION 

A. Type: Flexible blanket type, constructed of inorganic glass fibers bonded by a 
thermosetting resin, complying with ASTM C 1290, Type III.  Johns Manville 
“Microlite” (or approved). 

B. Jacket: FSK type, vapor proof, consisting of an aluminum foil cover reinforced with glass 
fiber mesh, and laminated to kraft.  Water vapor permeance shall not exceed 0.05 perms.  
Provide with joint sealing tape, minimum 2 inches wide, constructed of jacket material 
with adhesive to seal all joints. 

C. Thermal Conductivity: Shall not exceed 0.27 Btu-in/hr-sq ft-deg F at 75 deg F. 

D. Operating Limits: 40 degrees F to 250 deg F. 

E. Duct Insulation Thickness:  

1. General:  Provide insulation densities and thicknesses to achieve the R values 
cited below.  R values are for the insulation only, in their installed thickness, 
considering installed duct wrap stretch and in accordance with code.  

2. Lining: Where ducts have internal lining, the insulating properties of the lining 
may be credited toward meeting the required insulation R value; use R-3.65 per 
inch of installed liner. 

3. Supply Air Ductwork: 

a. Inside Building and Within Building’s Thermal Envelope: R-3.3 (except 
where ran exposed in conditioned spaces, no insulation is required). 

b. Inside Building But Not Within Building’s Thermal Envelope: R-7.3. 

4. Return Air Ductwork: 

a. Inside Building and Within Building’s Thermal Envelope: No insulation 
required; except where duct contains air that may vary by 10 deg F or 
more from the space the duct passes through, R-3.3 insulation shall be 
provided. 

b. Inside Building But Not Within Building’s Thermal Envelope: R-7.3. 

2.3 PIPE INSULATION 

A. Glass Fiber: 

1. Type: Rigid molded type, constructed of glass fibers bonded by a thermosetting 
resin, complying with ASTM C 547 Type I.  Insulation factory molded to match 
pipe size applied to.  Johns Manville “Micro-Lok” (or approved). 
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2. Jacket: ASJ type, vapor proof, consisting of a white kraft paper cover reinforced 
with glass fiber and bonded to aluminum foil, with longitudinal self sealing 
closure system.  Provide with butt strips constructed of jacket material with 
adhesive to seal all joints.  Water vapor permeance shall not exceed 0.02 perms. 

3. Thermal Conductivity: Shall not exceed 0.24 Btu-in/ hr-sq ft-deg F at 75 deg F. 

4. Operating Temperatures: 0 deg F to 850 deg F. 

B. Pipe Fittings:  Shall be covered using any one of the following methods of the 
Contractor's choice: 

1. Prefabricated segments of pipe insulation of same materials and thickness as the 
adjoining pipe insulation, formed to match pipe fitting. 

2. Pre-cut fiberglass insulation and pre-molded high impact, gloss white, UV 
resistant, minimum 20 mil thick, PVC covers suitable for the pipe size and 
insulation thickness application, PVC cover shall be Johns Manville "Zeston 
2000 PVC" (or approved).  

3. Insulating plastic cement brought up the full height of the adjacent covering. 

4. Except, where colored PVC jacketing is applied to piping, fittings shall use PVC 
covers of the same thickness and color as the PVC jacketing specified for the 
piping.  

C. Metal Jacket:  Aluminum roll jacketing, factory formed to match pipe size and insulation 
application, with smooth surface, manufactured from 3003 or 5005 aluminum alloy, H-14 
temper, conforming to ASTM B 209.  Shall be minimum 0.020 inches thick, with an 
integrally bonded interior 1 mil thick heat bonded polyethylene moisture barrier over the 
entire surface in contact with the insulation. Fitting covers shall be fabricated of same 
material as pipe runs, factory formed to match fitting. 

D. Pipe Insulation Thickness:  

1. General: Provide minimum piping insulation thickness indicated, in inches. 

  INSULATION THICKNESS (INCHES) 

Nominal Pipe Diameter (Inches) 

Fluid Design   
Operating 
Range, deg F 

 
 
<1 

 
1 to 
<1-1/2 

 
1-1/2 
to <4 

 
4 
to <8 

 
 
≥8 

Above 350 
251 - 350 
201 - 250 
141 - 200 
61 - 140 
40 - 60 
Below 40 

4.5 
3.0 
2.5 
1.5 
1.0 
0.5 
0.5 

5.0 
4.0 
2.5 
1.5 
1.0 
0.5 
1.0 

5.0 
4.5 
2.5 
2.0 
1.5 
1.0 
1.0 

5.0 
4.5 
3.0 
2.0 
1.5 
1.0 
1.0 

5.0 
4.5 
3.0 
2.0 
1.5 
1.0 
1.5 



Longview School District HVAC and Indoor Air MECHANICAL INSULATION 
Quality Improvements SECTION 230700 
Integrus Project No. 22220.00  
 

BID SET – 04/26/2023  
 Page 5 of 9 

2. Varying Temperatures: Where a system operates over temperature ranges calling 
for different insulation thicknesses, the thicker insulation requirements shall be 
met. 

3. Outdoor Piping:  Piping exposed to outside air or, located outside the 
building/thermal envelope, shall have insulation thickness increased by 0.5 inch 
from that indicated above.   

2.4 EQUIPMENT AND SPECIALTIES INSULATION 

A. Flexible Glass Fiber: 

1. Type: Flexible blanket insulation, constructed of inorganic glass fibers bonded by 
a thermosetting resin, complying with ASTM C 553, Type III.  Johns Manville 
“812 Spin-Glas” (or approved). 

2. Jacket:  FSK type, vapor proof, consisting of an aluminum foil cover reinforced 
with glass fiber mesh, and laminated to kraft.  Water vapor permeance shall not 
exceed 0.05 perms.  Provide with joint sealing tape constructed of jacket material 
with adhesive to seal all joints. 

3. Thermal Conductivity: Shall not exceed 0.24 Btu-in/ hr-sq ft-deg F at 75 deg F. 

4. Operating Temperature Limits: 40 deg F to 450 deg F. 

5. Density: 1.5 lb/cu ft. 

B. Elastomeric: 

1. Type: Flexible cellular elastomeric insulation, complying with ASTM C 534, 
Type II. 

2. Thermal Conductivity: Shall not exceed 0.30 Btu-in/ hr-sq ft-deg F at 75 deg F.  

3. Water Vapor Transmission: Water vapor permeance shall not exceed 0.08 perms. 

4. Operating Temperatures:  -200 deg F to 220 deg F; shall be able to withstand 250 
deg F temperatures for 96 hours per ASTM C 411 with damage or deformation. 

5. Weather Protection: Where installed outdoors provide with metal jacketing to 
protect from UV and weather exposure. 

C. Removable Insulation Blankets: 

1. Type:  Flexible blanket insulation pads, for insulating valves, unions, strainers 
and similar items.  Constructed of exterior fabric enclosure sewn around interior 
insulation, held in position with a closure system that allows for removal of the 
blanket.  Contractor or factory fabricated. 
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2. Enclosure - Cold Application: Silicone impregnated glass fiber cloth; chemical 
and oil  resistant; water proof; flame and abrasion resistant; minimum 20 
ounce/square yard weight.  Lewco Specialty Products 3000 SA-2 (or approved). 

3. Insulation: Thermal insulating wool, 1-inch thick, complying with ASTM C 553.  
Maximum thermal conductivity 0.22 Btu-in/ hr-sq ft-deg F at 75 degrees F.  
Provide in layers to give equivalent R value to the adjacent insulated piping.  
Owens Corning “Fiberglas Brand TIW, Type II”. 

4. Closure System:  Velcro, zipper or steel lacing.  Steel lacing anchors shall have 
spindles and self-locking washers, fabricated of minimum 14 gauge stainless 
steel, with stainless steel wire ties.  AGM Industries “Series NLA” (or approved).  
Closure shall be configured to allow for complete coverage and closure of the 
insulation around the object being insulated.  Closure for cold surfaces (surfaces 
that operate below ambient air temperature) shall provide a sealed vapor barrier 
so that no surfaces are exposed to ambient air and so that no condensation can 
occur; overlap enclosure ends (or any vapor barrier penetrations, as caused by 
suing steel lacing anchors) with an added vapor barrier cover, minimum 2-inches 
past the vapor barrier penetration; with Velcro (or equivalent) closure. 

D. Corner Angles: 0.016 inch thick aluminum, alloy 3003 or 5005, with factory applied 
Kraft backing, complying with ASTM B 209. 

E. Metal Jacket: 

1. Steel: Minimum 24 gauge galvanized steel complying with ASTM A 653.  
Provide with longitudinal slip joints and 2-inch laps. 

2. Aluminum: Minimum 0.020-inch thick aluminum, alloy 3003 or 5005, 
complying with ASTM B 209.  Provide with longitudinal slip joints and 2-inch 
laps. 

F. Equipment and Specialties Insulation Types and Thickness: 

1. Unless a specific type of insulation is specified or noted, any of the insulation 
materials specified in this specification section may be used provided such 
application is in conformance with NCIIS. 

2. Insulation Thickness:  Insulation thickness shall be the same as that specified for 
the piping or ductwork connected to the item, or as specified for the system the 
item is installed in (unless noted otherwise).  Insulation thickness shall in no case 
be less than 1 inch thick. 

3. Valves:   

a. 2 Inches and Smaller: Insulate with same material as piping system. 

b. 2-1/2 Inches and Larger: Removable blanket insulation.   

4. Control Valves: Removable blanket insulation.  
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5. All equipment and specialties where access is required shall have removable 
insulation blankets; other removable insulation materials per NCIIS may be used 
where pre-approved by the Engineer.  Items requiring such removable insulation 
include, but are not limited to, the following:   

a. Strainers.   

b. Balancing valves.   

c. Pressure/temperature/flow measuring devices.   

 

2.5 ACCESSORIES 

A. Adhesive, Caulks, Mastics, and Coatings: As recommended by insulation material 
manufacturer and suited for the application. 

B. Bands: 1/2-inch wide, of stainless steel, galvanized steel, or aluminum construction, to 
match with materials used with. 

C. Weld-Attached Anchor Pins and Washers: Copper-coated steel pin for capacitor-
discharge welding and galvanized speed washer.  Pin length shall be as required for 
insulation thickness used with.   Welded pin holding capacity 100 lb, for direct pull 
perpendicular to the attached surface.  Style and type to suit application. 

D. Adhesive-Attached Anchor Pins and Speed Washers: Galvanized steel plate, pin, and 
washer manufactured for attachment to duct and plenum with adhesive.  Pin length 
sufficient for insulation thickness used with.  Adhesive as recommended by the anchor 
pin manufacturer as appropriate for surface temperatures and materials used with, and to 
achieve a holding capacity of 100 lb for direct pull perpendicular to the adhered surface.  
Style and type to suit application.    

PART 3   EXECUTION 

3.1 GENERAL 

A. Pre-Insulation Review: No covering materials shall be applied until systems to be 
covered have had all tests satisfactorily completed, have had all required inspections, and 
have been satisfactorily reviewed by the Architect-Engineer.  All systems shall be 
examined by the Contractor to confirm cleanliness and other conditions are appropriate to 
allow for insulation installation.   

B. Insulation Work Review: No insulated items shall be concealed in the building structure 
or buried until the insulation work has been satisfactorily reviewed by the Architect-
Engineer, and has had all required inspections. 
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C. Standards: Materials shall be installed in accordance with manufacturer’s written 
instructions, NCIIS, and shall comply with materials and methods specified herein.  The 
more stringent requirements govern.  

D. Joints/Seams:  Joints shall be staggered on multi layer insulation. Locate seams and joints 
in least visible location. 

E. Insulation Protection:  Insulation shall be kept clean and dry and shall be protected from 
dirt, damage, and moisture.  Insulation that becomes dirty, damaged, or wet and cannot 
be restored to like new condition will be rejected, and shall immediately be removed 
from the jobsite.  

F. Insulation Interruptions: Insulation shall be neatly finished at all supports, protrusions and 
interruptions.  Provide adhesive and tape seal to maintain vapor barrier integrity. 

G. Equipment and Floor Protection:  Cover existing equipment and finished floors to protect 
such items from insulation fiber and dust.  Keep all such existing areas in a "broom 
clean" condition at the end of each day.  Take precautions in these areas to prevent glass 
fiber and insulation dust from entering ventilation systems or areas adjacent to the work. 

H. Glass Fiber Insulation - General: 

1. Finish all insulation ends with joint sealing tape or vapor barrier mastic, no raw 
edges allowed. 

2. Joints:  Tightly butt adjacent insulation sections together without any voids.  
Provide overlap of jacket material over all joints.   

I. Items To Be Insulated: Provide insulation on all ductwork, all piping, all items installed 
in these duct and piping systems, all air and liquid energy conveying systems and 
components, all air and liquid energy storage, all equipment, and all energy consuming 
devices, except where such insulation has been specifically excluded. 

3.2 DUCT INSULATION INSTALLATION 

A. Types and Thickness:  Insulate all ducts with insulation type and thickness (to provide the 
required R value) as specified in “Part 2 - Products”.   

B. General:  Insulation shall be firmly butted at all joints.  All longitudinal seams for flexible 
insulation shall overlap a minimum of 2 inches. All joints and seams shall be finished 
with appropriate joint sealing tape. Installation shall provide a continuous sealed vapor 
barrier over all surfaces; seal all jacket penetrations with vapor barrier mastic or vapor 
barrier jacket tape. 

C. Attachment:  For rectangular ducts over 24 inches wide, duct insulation shall be 
additionally secured to the bottom of the ductwork with mechanical fasteners on 18 inch 
centers to reduce sagging.  Washers shall be applied without compressing the insulation.  
Protruding ends or fasteners shall be cut off flush after washers are installed.  All seams, 
joints, penetrations, and damage to the facing shall be sealed with joint sealing tape or 
vapor retardant mastic or appropriate joint sealing tape.   



Longview School District HVAC and Indoor Air MECHANICAL INSULATION 
Quality Improvements SECTION 230700 
Integrus Project No. 22220.00  
 

BID SET – 04/26/2023  
 Page 9 of 9 

3.3 PIPE INSULATION INSTALLATION 

A. Types and Thickness: Insulate all piping with insulation type and thickness as specified 
in “Part 2 - Products”.  All piping shall be insulated except where specifically excluded. 

B. General:  All ends shall be firmly butted together and secured with joint sealing tape.  All 
jacket laps and joint sealing tape shall be secured with outward clinch staples at 4 inch 
spacing, or by use of a suitable adhesive.  Installation shall provide a continuous sealed 
vapor barrier over all surfaces; seal all jacket penetrations with vapor barrier mastic or 
vapor barrier jacket tape.   

C. Pipe Hangers:  Provide insulation tight up to pre-insulated pipe supports at pipe hangers, 
seal all joints with joint sealing tape.  Pre-insulated pipe supports are specified in Section 
23 05 29.   

D. Pipe Sleeves: Run insulation continuous full size through sleeve.  Coordinate work with 
fire seals and confirm fire seal system is approved for use with insulated pipes; see 
Section 23 05 30.  

E. Metal Jacketing:  Provide metal jacket over piping insulation for outdoor exposed piping. 

3.4 EQUIPMENT AND SPECIALTIES INSTALLATION 

A. Types and Thickness: All equipment and items installed in insulated duct and piping 
systems shall be insulated except where specifically noted not to be; reference paragraph 
3.01.  Insulation type and thickness shall be as specified in “Part 2 - Products”.   

B. General:  Apply insulation as close as possible to equipment by grooving, scoring, and 
beveling as necessary.  As required, secure insulation to equipment with studs, pins, clips, 
adhesive, wires or bands.  Fill joints, cracks, seams, and depressions with bedding 
compound to form smooth surface.  Comply with NCIIS. 

C. Removable:  All equipment and specialties where access is required for maintenance, 
repair, service, or cleaning shall have insulation installed so that it can be easily removed 
and reinstalled without being damaged and without requiring new insulation.  Removable 
insulation shall completely cover the item being insulated with an overlap over adjacent 
insulation to cover all joints.  Insulation on cold surfaces shall provide a sealed vapor 
barrier so that no surfaces are exposed to ambient air and so that no condensation can 
occur; overlap enclosure ends minimum 2-inches. 

D. Nameplates:  Do not insulate over nameplates or ASME stamps; bevel and seal insulation 
around. 

E. Jacketing:  Provide all equipment insulation with vapor retardant jackets.  

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2 WORK INCLUDED   

A. Commissioning of Mechanical Systems. 

B. Documentation.   

1.3 SUBMITTALS 

A. General:  Comply with Section 23 05 00. 

B. Qualifications:  Submit qualifications of the firm proposed to perform the commissioning 
work and for the individuals that will be assigned. 

C. Commissioning Data: 

1. Commissioning plan. 

2. Commissioning preliminary report. 

3. Commissioning final report. 

1.4 GENERAL REQUIREMENTS 

A. General:  Commissioning shall be done by a Company which specializes in this work and 
independent and separate from the Companies installing the systems to be commissioned. 

B. Company Experience:  The Company providing the commissioning work shall be 
experienced in commissioning HVAC control systems, and have commissioned at least 
five similar projects in the last three years.  Company shall be certified for such work by 
AABC, NEBB, AEE, BCA, or ASHRAE. 

C. Individual Experience:  The individuals performing the commissioning work shall have 
at least five years experience in commissioning, with the individual in the field in charge 
or the work having commissioned at least five similar projects in the last three years. 

D. Deferred Test:  Tests may be deferred to allow for proper climatic or other conditions. 

1.5 REFERENCES 
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A. AABC:  Associated Air Balance Council. 

B. AEE:  Association of Energy Engineers. 

C. BCA:  Building Commissioning Association. 

D. NEBB:  National Environmental Balancing Bureau. 

PART 2   PRODUCTS 

NOT USED 

PART 3   EXECUTION 

3.1 GENERAL 

A. General:  Provide commissioning as required by code and as specified herein. 

B. Building Occupancy:  Building or portions thereof, required by code to be commissioned, 
shall not be considered ready for occupancy until such time that the Engineer and  
building official determine that the preliminary commissioning report required by this 
Section has been completed.  

3.2 HVAC SYSTEMS 

A. General:  HVAC equipment and HVAC control systems shall be tested to ensure that 
control devices, components, equipment and systems are calibrated, adjusted and operate 
in accordance with approved plans and specifications. 

B. Sequences:  Sequences of operation shall be functionally tested to ensure they operate in 
accordance with approved plans and specifications. 

C. Conditions:  Testing shall affirm operation during actual or simulated winter and summer 
design conditions and during full outside air conditions. 

D. HVAC Equipment:  Equipment functional performance testing shall demonstrate the 
installation and operation of components, systems, and system-to-system interfacing 
relationships in accordance with approved plans and specifications such that operation, 
function, and maintenance serviceability for each of the commissioned systems is 
confirmed.  Testing shall include all modes and sequence of operation, including under 
full-load, part-load and the following emergency conditions: 

1. All modes as described in the sequence of operation. 

2. Redundant or automatic back-up mode. 

3. Performance of alarms. 
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4. Mode of operation upon a loss of power and restoration of power. 

E. HVAC Controls:  HVAC control systems shall be tested to document that control 
devices, components, equipment, and systems are calibrated, adjusted, and operate in 
accordance with approved plans and specifications.  Sequence of operation shall be 
functionally tested to document they operate in accordance with approved plans and 
specifications. 

F. Economizers:  Air economizers shall undergo a functional test to determine that they 
operate in accordance with manufacturer's specifications. 

3.3 DOCUMENTATION 

A. Format:   

1. Hard Copy:  Provide reports in 8-1/2 x 11 format, in 3 ring notebooks, with 
labeled cover and spine, clean legible, and logically organized with table of 
contents, divider tabs, and names of companies involved in the project, 
commissioning company name, commissioning personnel, and contact 
information.  Provide 3 copies per Divisions 00 and 01.  

2. Electronic:  Provide copy in *.pdf format; submit with closeout documents per 
Divisions 00 and 01. 

B. Test Plan: Prepare a written commissioning test plan and submit for approval prior to 
beginning commissioning work.  Test plan to include: 

1. Equipment and systems to be tested. 

2. Roles and responsibilities of individuals performing the commissioning and of 
others involved in the project. 

3. Functional test procedures and forms. 

4. Conditions under which the test shall be performed (for example, winter design 
conditions, full outside air, etc.). 

5. Expected systems' response or acceptance criteria for each procedure. 

6. Time schedule for performance of the work; including any deferred tests. 

7. Forms as required by the WSEC or AHJ. 

C. Preliminary Commissioning Report:   

1. General:  A preliminary report shall be issued to identify issues preventing the  
commissioning work from being completed.  If all commissioning work can be 
fully completed and the final report completed, a preliminary report is not 
required. 
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2. Report:  Compile all system and commissioning data; including all reviews, 
inspections, test procedures, and tests. Report shall include field notes of 
commissioning activities, equipment and system data, test procedures, tests 
performed, actual results as compared to expected (or specified) results, WSEC 
and any AHJ required commissioning forms (completed to the extent possible). 

3. Items to Complete:  The preliminary report shall identify items needed in order to 
complete the commissioning, including: 

a. Deficiencies found during testing required by this Section, which have 
not been corrected at the time of report preparation. 

b. Deferred tests which cannot be performed at the time of report 
preparation due to climatic (or other) conditions. 

c. Climate (or other) conditions required for performance of the deferred 
tests, and the anticipated date of each deferred test. 

d. Proposed schedule for completion of report. 

D. Final Commissioning Report: Complete all commissioning work not previously 
completed and included in the preliminary report.  Provide a complete final report with 
all systems and commissioning data; including test plan, all reviews, inspections, test 
procedures, tests, and results.  Final report shall include all documentation required for 
the preliminary report and documentation regarding resolution of previous cited 
deficiencies.   

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2 WORK INCLUDED 

A. Thermowells. 

B. Control Tubing. 

C. Control Damper Installation. 

D. Control Valve Installation. 

1.3 SUBMITTALS 

A. General:  Comply with Section 23 05 00. 

B. Product Data:  Submit product data for all items to be used.   

1.4 GENERAL REQUIREMENTS 

A. General:  The control system is specified in Division 25.  The Division 23 contractor is 
required to coordinate the work with the control systems work to allow installation of 
items required for the HVAC control system, and to install the control items indicated. 

B. Control Dampers:  Furnished under Division 25 and installed under this specification 
section. 

C. HVAC Control Valves:  Furnished under Division 25 and installed under this 
specification section. 

1.5 REFERENCES 

A. ASTM B88:  Standard Specification for Seamless Copper Water Tube 

PART 2   PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS   

A. Products shall comply with Section 23 05 00, Paragraph 2.01, Acceptable Manufacturers.   

B. Thermowells:  Trerice, Ashcroft, IPS, RTD, Texas Thermowell, Thermometrics. 
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2.2 THERMOWELLS 

A. Series 300 stainless steel or brass construction, with 2 inch lagging neck and extension 
type well.  Diameter and insertion length to suit application. 

2.3 TUBING 

A. Soft Copper tubing, per ASTM B 88; with soldered or flared/screwed type fittings. 

PART 3   EXECUTION 

3.1 INSTALLATION 

A. General:  Install items in accordance with manufacturer’s instructions and control system 
requirements.  Coordinate all work requirements with Division 25.   

B. Thermowells:  Provide all HVAC system piping thermowells required for Division 23 
work and by the control system.  Install thermowells in accessible locations, to allow for 
visual observation of control devices, and to allow for proper control system operation. 

C. Tubing:  Provide all control tubing necessary to properly connect all control devices (e.g. 
differential pressure sensors, gauges, etc.). 

D. Control Dampers:  Install all control dampers furnished by Division 25 and as necessary 
for proper functioning HVAC systems. Verify damper sizes, locations, orientation, 
accessibility, and other installation requirements.  

E. Control Valves:  Install all control valves furnished by Division 25 and as necessary for 
proper functioning HVAC systems.  Verify valve sizes, locations, porting arrangements, 
and other installation requirements. Provide unions at connections to valves (except not 
required on flanged valves).   

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2 WORK INCLUDED 

A. Hydronic Piping. 

B. Valves. 

C. Balancing Valves.   

D. Air Vents.   

E. Flushing and Initial Testing.   

F. Chemical Cleaning, Treatment and Final Testing. 

1.3 SUBMITTALS 

A.   General:  Comply with Section 23 05 00. 

B.   Product Data:  Submit product information data for all items.   

C. Shop Drawings:  Submit shop drawings of underground piping system. 

D. System Flushing, Cleaning and Testing:  Submit documentation of work performed. 

E. Water Treatment: 

1. Submit name and qualifications of Water Treatment Specialist and chemical 
product data. 

2. MSDS sheets for all chemicals. 

3. Submit Water Treatment Specialist report. 

F. Operation and Maintenance:  Submit operation and maintenance data, submittal data, and 
Water Treatment Specialist report for inclusion in project O&M Manuals. 

1.4 QUALITY ASSURANCE 

A. Water Treatment Specialists (WTS):  Shall be a company regularly engaging in this work, 
having local representation and staff with at least 5 years experience, separate and 
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independent from the system installers. WTS shall have staff trained and experienced in 
hydronic system chemistry and water treatment.  WTS shall have water treatment research 
and laboratory services available for analyzing hydronic water systems and prescribing 
proven treatment systems. 

1.5 REFERENCES 

A. ASME B16.3: Malleable Iron Threaded Fittings. 

B. ASME B16.15: Cast Bronze Threaded Fittings: Classes 125 and 250.    

C. ASME B16.18: Cast Copper Alloy Solder Joint Pressure Fittings. 

D. ASME B18.22: Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.  

E. ASME B18.24: Cast Copper Alloy Pipe Flanges and Flanged Fittings: Classes 150, 300, 
400, 600, 900, 1500, and 2500. 

F. ASME B31.1: Power Piping. 

G. ASME B31.9: Building Service Piping. 

H. ASTM A 53: Pipe, Steel, Black and Hot Dipped, Zinc Coated, Welded and Seamless.  

I. ASTM A 530: General Requirements for Specialized Carbon and Alloy Steel Pipe.  

J. ASTM B 16.18: Seamless Copper Water Tube. 

K. ASTM B 32: Solder Metal. 

L. ASTM E 84:  Standard Test Method for Surface Burning Characteristics of Building 
Materials. 

M. AWS A5.8: Filler Metals for Brazing and Braze Welding.   

PART 2   PRODUCTS 

2.1 ACEPTABLE MANUFACTURERS 

A. Products shall comply with Section 23 05 00, Paragraph 2.01, Acceptable Manufacturers. 

B. Pipe and Fittings:  US Steel, Anvil International, Wheatland Tube, Weldbend, Exltube, 
Elkhart, CTS, Mueller, Cerro, Cambridge-Lee. 

C. Valves:  Milwaukee, Nibco, Watts, Conbraco/Apollo, Stockham, Red-White. 

D. Balancing Valves:  Bell & Gossett, Armstrong, Taco, Nibco, Red-White.  

E. Air Vents – Manual:  Same as listed for valves. 
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F. Air Vents – Automatic:  Bell & Gossett, Hoffman. 

G. Chemicals:  Hydrochem, Dow Chemical, Hercules Chemical Company, Rhomar Water 
Management, U.S. Water 

2.2 PIPE AND FITTINGS – MATERIALS 

A. Steel Pipe and Fittings: 

1. Pipe:  Black steel pipe, per ASTM A 53, Type E or S, Grade A or B, Schedule 40 
unless indicated otherwise. 

2. Fittings: 

a. Threaded:  Malleable iron fittings per ASME B16.3 or threaded cast iron 
fittings per ASME B16.1 or ASME B16.4. 

b. Welded:  Steel weld fittings per ASTM A 234; butt weld type per ASME 
B16.9; socket weld type per ASME B16.11. 

c. Flanged:  Fittings, bolts, nuts, and bolt patterns per ASME B16.5, Class 
150.  Flanges shall comply with ASTM A105. Bolts shall be high strength 
or intermediate strength, with material conforming to ASTM A193. 

3. Threads:  Shall conform to ASME B1.20.1 

4. Coupled Piping Systems:  See Section 23 21 15. 

B. Copper Pipe and Fittings: 

1. Pipe:  Seamless copper water tube, hard temper (unless noted otherwise), type K 
or L as indicated, per ASTM B88. 

2. Fittings:  

a. Solder Joint: Wrought copper and bronze fittings per ASME B16.22 and 
cast copper alloy fittings per ASME B16.18, cast bronze threaded fittings 
per ASME B16.15. 

b. Flanged:  Cast bronze fittings per ASME B16.24. 

c. Solder Material:  95/5 tin-antimony solder per ASTM B32 or “Silvabrite 
100” (95.5 tin/4 copper/0.5 silver) solder; lead free. 

d. Brazing Material:  AWS A5.8, BCuP-5. 

3. Coupled Piping Systems:  See Section 23 21 15. 

2.3 VALVES 

A. Ball Valves: 
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1. 2 Inches and Smaller:  125 psi-swp bronze body, full port, 2 piece construction, 
anti-blowout stem, reinforced TFE seats, stainless steel or chrome plated brass ball, 
extended stem, cadmium plated steel lever handle with vinyl covering, solder or 
threaded connections as required. Provide with extension stem for handle where 
valve is installed in systems with insulation thickness greater than 0.5 inch. Nibco 
S-585, T-585 (or approved). 

2. 2-1/2 Inches and Larger:   

a. Stainless: Class 150 stainless steel body, split-body full bore design, anti-
blowout  stem, carbon filled TFE seats, stainless steel ball, stainless steel 
trim. Nibco F-515-S6-F-66-FS (or approved).  

b. Cast Iron: Class 125 cast iron body, split-body full port, anti-blowout stem, 
PTFE seats, stainless steel ball.  Conbraco/Apollo IBV-125 Series (or 
approved).  

B. Butterfly Valves: 

1. 2-1/2 Inches and Larger:  200 psi non-shock cold water, ductile iron body, 
extended neck, molded-in seat EPDM liner, stainless steel stem, and aluminum 
bronze disc.  Provided with lugs for dead-end service.  Nibco LD-2000, WD-2000 
(or approved).   

C. Check Valves:  

1. 2 Inches and Smaller: 

a. Horizontal: 125 psi-swp bronze body horizontal swing check valve, 
regarding type, y-pattern, renewable seat and disc, solder or threaded 
connection.  Nibco S-413 or T-413 (or approved). 

b. Vertical: 125 psi-swp bronze body vertical inline check valve, stainless 
steel or bronze disk holder, Buna-N disk, stainless steel spring actuated, 
solder or threaded connection.  Nibco S-480 or T-480 (or approved). 

2. 2-1/2 Inches and Larger: 

a. Horizontal: 125 psi-swp iron body vertical inline “silent” check valve, 
wafer or flanged style, renewable seat and disk, stainless spring actuated, 
bronze disk.  Nibco W-910 (or approved). 

b. Vertical: 125 psi-swp iron body vertical inline “silent” check valve, wafer 
or flanged style, renewable seat and disk, stainless spring actuated, bronze 
disk.  Nibco W-910, F-910 (or approved). 

D. Drain Valves: Bronze ball valve, minimum 125 psi-swp, anti-blowout stem, stainless steel 
or chrome plated brass ball, reinforced TFE seat, solder or threaded inlet connection, male 
3/4 inch hose thread outlet connection, with brass cap and chain.  Nibco S-585-70-HC, T-
585-70-HC (or approved).  
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E. Triple Duty Valve:  Not allowed. 

2.4 BALANCING VALVES 

A. Manual: 

1. General:  Valve shall have, as an integral factory manufactured part of the valve, 
ports which allow measurement of the pressure drop across the valve to determine 
the flow rate using factory calibrated pressure drop versus flow charts.  Valve shall 
have a means to adjust the flow rate through the valve and shall have a numerical 
readout indicating valve position.  Valve shall have a concealed locking memory 
stop feature which prevents opening the valve beyond its balanced setting.  
Locking position may be unlocked by use of a standard size allen wrench.   

2. Construction:  Rated 300 psig at 250 deg F, Y-pattern, globe type, constructed of 
brass copper alloy or ASTM A536 ductile iron, with EPDM O-ring seals.  
Handwheel controlling valve position shall be of plastic construction, containing 
readout of valve position. 

3. Connections:  Valves 2-1/2 inch and smaller shall have solder or threaded end 
connections; larger valves shall have flanged or grooved ends. 

4. Sizing:  Valve shall be same size as pipe installed in, except where required for 
proper flow measuring, valve may be one pipe size smaller.   

2.5 AIR VENTS 

A. Automatic Air Vent - - High Capacity:  Float type, with stainless steel float and float 
mechanism, cast iron body, rated for 250 psig maximum operating pressure, 300 degrees 
F. maximum temperature and 10 cfm capacity at 100 psig water pressure.  Hoffman No. 
792 (or approved). 

B. Automatic Air Vent:  Float type, with stainless steel float and float mechanism, semi-steel 
or cast brass body, ball check preventing re-entry of air, rated for 150 psig maximum 
pressure and 250 degrees F. maximum temperature.  Hoffman No. 78 (or approved). 

C. Manual Air Vent – Unfinished Areas:  1/4-inch, 125 psi bronze ball valve (Nibco S-589, 
T-580 or equal), with nipple connecting to pipe and discharge nipple and 1/4-inch diameter 
soft copper tubing, 24-inch long, provided. 

D. Manual Air Vent – Finished Areas:  1/4 inch, 125 psi bronze ball valve (Nibco S-589, T-
580 or equal), with nipple connecting to pipe and discharge nipple with 1/4-inch male 
threaded outlet adaptor and cap. 

2.6 CHEMICALS 

A. General:  Chemicals shall be compatible with system materials and suitable for system 
operating conditions.  Chemical shall be acceptable by local utility for discharge to sanitary 
sewer.  Chemicals shall be delivered to the site in manufacturer’s original sealed and 
labeled containers. 
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B. Cleaner:  Single liquid chemical product formulated for use as a cleaner in hot water 
heating and chilled water piping systems.  Product shall have detergents, dispersants, 
alkaline emulsifiers, and additional agents to effectively remove grease, oil, dirt, mill scale 
and other contaminants from the piping systems.  Cleaner shall be biodegradable.  Rhomar 
“Hydro-Solv 9100” (or approved). 

C. Biocide:  Broad spectrum microbiocide for use in hydronic piping systems. 

D. Corrosion Inhibitor: Liquid chemical product formulated for use in hot water heating and 
chilled water cooling systems to provide protection from corrosion.  Shall be compatible 
with system heat exchanger and other materials (i.e. aluminum, stainless steel, or copper).  
Product shall be compatible with antifreeze, and all materials in the hydronic system that 
the product may come in contact with.  For work on existing systems where portions of the 
existing system water will remain in the system use the same corrosion inhibitor type as 
currently in the system and compatible with the existing chemicals.  

E. Antifreeze:  Industrially inhibited propylene glycol, formulated for use in hot water heating 
and chilled water cooling systems.  Shall have operating range from -28 deg F to 325 deg 
F.  Antifreeze shall contain corrosion inhibitors to prevent system corrosion.  Product shall 
be dyed a bright color for easy leak identification.  Reserve alkalinity shall be at least 15 
to provide long term resistance to acidic pH.  Dow “Dowfrost HD” (or approved). 

PART 3   EXECUTION 

3.1 GENERAL 

A. Installation:  Installation of all items shall comply with code, best professional practices, 
and manufacturers written installation instructions.  

B. Complete System:  Provide all piping as indicated and as required to allow complete supply 
and return connections to each item requiring hydronic service.  Provide piping connections 
to equipment furnished by others in accordance with Section 23 05 00. 

C. Coordination:  Coordinate installation of items with all trades that are affected by the work 
to avoid conflicts.  Review all drawings for location of pipe spaces, ducts, electrical 
equipment, ceiling heights, door openings, window openings, and other details and report 
discrepancies or possible conflicts to Architect/Engineer before installing pipe.  

3.2 PIPE AND FITTINGS 

A. General:   

1. Install piping at such heights and in such a manner so as not to obstruct any portion 
of windows doorways, passageways, or access to any items requiring routine 
service, maintenance, or inspection.  Offset of reroute piping as required to clear 
any interferences which may occur. 

2. Install all piping parallel to the closest wall and in a neat, workmanlike manner.  
Horizontal exposed straight runs of piping shall not deviate from straight by more 
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than 1/4-inch in ten feet.  Vertical piping shall not deviate from plumb by more 
than 1/8-inch in ten feet. 

3. Use eccentric reducers for changes in pipe sizing, keeping the top of pipes in line.   

B. Insulation:  Allow sufficient clearances for installation of pipe insulation in thickness 
specified.  If interferences occur, reroute piping to accommodate insulation. 

C. Electrical Items:  Do not run any piping above electrical panels (and similar electrical 
equipment).  Provide offsets around such panels as necessary.  Such offsets are typically 
not shown on the plans, and are required per this paragraph. 

D. Joints:  Prior to the joining of any section of pipe to a pipe run, the section shall be 
thoroughly cleaned inside and out, the ends shall be reamed to remove any cutting burrs 
and piping prepared as recommended by pipe and fitting manufacturer. 

E. Threaded Connections: Cut piping carefully, ream, thread and work into place without 
springing.  Use TFE tape or lead and graphite lubricant (on male threads only). 

F. Soldered and Brazed Connections: Polish contact surfaces of fittings and pipes with emery 
cloth before fluxing male and female surfaces of joints.  Steel wool and sandpaper not 
permitted for polishing. 

G. Welding:  Shall conform to ASME B31.1 and ASME B31.9. Welders and welding 
operators shall be qualified as required by ASME B31.1, ASME B31.9, and governing 
code.  Welded joints on piping system shall be continuous, without backing rings, and pipe 
ends beveled for butt weld connections.  Gas cuts shall be square and free from burned 
material.  Before welding, surfaces shall be thoroughly cleaned.  Piping shall be carefully 
aligned, with no weld material projecting inside the pipe. 

H. Unions:  Install unions in pipe connections to valves, coils, and any other equipment where 
it may be necessary to disconnect the equipment or piping for repairs or maintenance; and 
as indicated.  Where flanged connections occur at equipment additional unions are not 
required unless indicated otherwise. 

I. Insulating Unions: Install dielectric insulating unions or insulating type flexible connectors 
between all connections of copper piping and steel piping of steel equipment.  Where 
flanged connections occur use insulating type flanges. 

J. Automatic Air Vents: 

1. Provide automatic air vents installed at each high point in the system, where air 
may become trapped, and where system is separated from other air vents by 
vertical drops or rises.  Provide added automatic air vents where shown on 
drawings. 

2. All automatic air vents shall be connected to the system through a ball valve.   

3. All automatic air vents shall be provided with drain piping to the nearest funnel or 
floor drain.  Multiple vents may be plumbed to a common drain line which then 
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runs to the nearest funnel or floor drain.  Such a drain system is not shown on the 
drawings (due to its incidental nature) but is a project requirement.  Such drain line 
shall pitch toward nearest drain at a minimum 1% slope down and shall be the 
same size as the air vent connection size where serving 1 AAV, minimum 1/2-inch 
for serving up to 4 AAV's, 3/4-inch for serving up to 12 AAV's, and 1-inch where 
more are served.   

K. Manual Air Vents:  Provide manual air vents where shown on the drawings and at each 
coil, except that automatic air vents shall be used where specifically called for on the 
drawings or where it is a high point in the system or where air may become trapped.   

L. Drains:  Install drain valves at the low points in the piping system and at the base of each 
system riser.  Provide additional drains as required to allow for complete draining of the 
system.  These drain valves shall take off of the bottom of any horizontal pipe that they are 
connected to.  Identify system drains on record drawings. 

M. Accessories:  Install flow measuring devices, balancing valves, and related items per 
manufacturer's instructions; with the proper distances upstream and downstream to any 
pipe fittings. 

3.3 VALVES 

A. General:  Provide isolation valves as shown on the drawings.  In addition to those shown, 
provide added valves to allow for the isolation of all individual equipment items. 

B. Type: Valves 2 inches and less shall be the ball type; larger valves may be ball or butterfly 
type at Contractor’s option; except that valves indicated to be a specific type shall be the 
type as noted. 

C. Installation:  Install valves so as to be easily accessible and oriented to permit ease of 
operation.  Valve stem shall be directed toward operator in either the vertical or horizontal 
direction.  Provide access doors for valves not otherwise accessible. 

E. Balancing Valves:  Provide balancing valves in piping where indicated and where required 
to allow for equal distribution of water flows.  Install in full open position unless noted 
otherwise.   

F. Check Valves:  Check valves used on the discharge of pumps shall be the non-slam type 
(except for pumps 3/4 hp and less). 

3.4 FLUSHING, TESTING, AND CHEMICAL TREATMENT 

A. General:   

1. Entire CHS/CHR piping system shall be flushed and pressure tested.  The entire 
system is to be chemically treated to restore proper chemical levels.   

3. The activities specified herein represent the minimum work required; Provide 
additional work as necessary to suit unique aspects of the project (e.g. phased 
construction, long pipe runs, etc.) and as recommended by the Water Treatment 
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Specialist (WTS) in order to provide clean, pressure tested, and chemically treated 
hydronic systems ready for service. 

4. Prior to beginning work have WTS confirm existing system treatment levels, 
conditions, and chemicals being used.  Submit written report of condition and any 
adverse conditions discovered. 

5. System shall not be allowed to remain in a condition that is deleterious or 
aggravates corrosion.  After being filled with water systems may not remain 
without chemical treatment for more than 48 hours; after having been filled and 
drained, systems may not remain empty for more than 24 hours.  Provide added 
chemical treatment cycles during initial fill periods as needed to suit project 
phasing or extended testing/flushing periods. 

6. Provide clear, accurate, and readable pressure gauges to ensure accurate pressure 
testing.  Make a written record of the gauge readings, time, date, and where 
connected to the system and mark this information on site as-builts.   

B. Sequence:  Work shall occur in the following order: 

1. Prepare system for work. 

3. Flushing (includes strainer blow-down). 

4. Fill and leak testing.  

5. Chemical treatment.  

C. Preparation:  Prepare system for flushing and testing.  Isolate from the piping any parts of 
the system or equipment that may be damaged by the test pressure or entrapment of debris 
during the flushing process, or that are not part of the flushing process. Verify all system 
valves are in the required positions.  Install any required (or recommended) start-up strainer 
screens or related items to protect components or to aid the flushing process.   

D. Flushing and Cleaning: 

1. Flush system to remove system of debris.  Use clean water or existing system 
hydronic water.  Blow-down all strainers that are part of system being flushed.  
Open system valves (where possible) and other components to ensure full flushing.  
Provide temporary fill and drain piping as necessary.  Provide sufficient number 
of drain points to ensure that all parts of the new piping are flushed.   

2. Clean new portions of work by circulating through the system a cleaning chemical.  
Use concentration, flow rates, and duration as recommended by the chemical 
supplier and WTS. 

E. Fill and Leak Test:  Fill portions of the system to be flushed with clean water.  Open local 
air vents and valves to allow filling. Check system for leaks during filling.  Pressurize 
system to at least 20% above what system will experience during flushing process (but not 
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less than 75 psig) and check for leaks.  Any leaks shall be repaired and the system re-filled 
and re-checked until system proves tight.  Provide temporary hose and piping as necessary. 

F. Final Testing:  After flushing, drain the initial fill water from the portions undergoing 
flushing.  Apply hydrostatic test to the system. Test pressure on systems with all new 
components only, shall be 125 psig; test pressure on portions with new and existing shall 
be 75 psig (unless noted otherwise).  Confirm all test pressures with Engineer prior to test.  
System shall hold the test pressure for a minimum of 2 hours with no drop in pressure.  
Any leaks shall be repaired and the system re-tested until system proves tight.   

G. Documentation:  Document all flushing, testing, and strainer cleaning.  Documentation 
shall indicate when these tasks were conducted, description of the extent/scope of work, 
who did the work, and be signed by the person performing the work or the person 
supervising the work. 

H. Supervision:  All work shall be performed under the direct supervision of the Water 
Treatment Specialist (WTS) subject to approval by the Architect/Engineer. 

I. Chemical Treatment:  After successfully proven free of leaks, add corrosion inhibitor to 
the system to achieve pre-project chemical levels, or to a concentration of 100-150 ppm 
for molybdate inhibitors and 800-1200 ppm for nitrite inhibitors where pre-project 
chemical levels are not documented.  Provide anti-freeze [where noted; provide] to 20% 
concentration by volume (unless noted otherwise).  Existing chemically treated water 
drained from the system may be re-introduced into the system provided the water is filtered 
through a 20 mesh strainer and shows no signs of degradation and is acceptable to the WTS. 

J. Final Chemical Testing:  Test system as recommended by the WTS to confirm proper 
system cleaning and stability.  Test as a minimum for:  total dissolved solids, pH, soluble 
iron, soluble copper, antifreeze percentage (as applicable), and concentration of corrosion 
inhibitor.   

K. Report:  The WTS shall submit a report describing the initial system condition, final 
chemical test results, and the final condition of the system.  Report shall include when 
testing work was performed, and name of individuals doing the testing work or supervising 
the work. 

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2 WORK INCLUDED   

A. Mechanically Coupled Pipe.   

B. Mechanically Coupled Pipe Fittings.   

C. Mechanical Couplings. 

D. Mechanically Coupled Valves.   

E. Mechanically Coupled Piping Specialties.   

1.3 SUBMITTALS   

A. General:  Submittals shall comply with Section 23 05 00.   

B. Product Data:  Submit product information on all pipe, pipe fittings, valves, and specialty 
products proposed to be used.  Indicate gasket materials and coupling types to be used for 
each system and pressure/temperature limitations of all products.   

C. System Expansion/Contraction: Submit information indicating how system 
expansion/contraction will be accommodated.  Provide plans with locations and details of 
all expansion joints, loops, anchors, guides, and other system features. 

1.4 GENERAL REQUIREMENTS   

A. Contractor Option:  The Contractor, at his option, may use mechanically coupled pipe, 
pipe fittings, valves and piping specialties in lieu of those materials otherwise specified.  
Only the valve and specialty items specifically called out in this specification section may 
be used.   

B. Systems:  Mechanically coupled piping products are approved for use on the following 
only:  Water source heat pump hydronic piping. 

C. Standardization:  All mechanically coupled piping products shall be of one manufacturer.  

D. Quality:  All mechanically coupled piping products shall be equal to or superior than the 
otherwise specified product (i.e. if standard threaded, welded or flanged items were 
used).  Mechanically coupled piping products shall only be used where the operating 
conditions do not exceed the design parameters of the gasket and product, and where 
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system operation/performance is not adversely affected.  The use of mechanically 
coupled piping products does not eliminate the requirement to provide other components 
indicated on the plans (i.e. flex connectors, expansion devices, etc.). Product 
manufacturer shall be ISO-9001 certified. 

E. Costs:  Contractor shall bear all added costs of using mechanically coupled piping 
products in lieu of otherwise specified products.   

F. Tools: Tools used in grooving pipes and in assembling mechanically coupled system 
components shall be approved for such use by the mechanical coupled product 
manufacturer.   

1.5 QUALITY ASSURANCE   

A. Domestic Manufacturing:  Major components (piping, fittings, couplings, and valves, 
exclusive of minor hardware) shall be made in the United Stated of America, and shall 
permanently marked as such. 

1.6 REFERENCES 

A. ASTM A53:  Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless. 

B. ASTM A183:  Carbon Steel Track Bolts and Nuts. 

C. ASTM A234:  Standard Specification for Piping Fittings or Wrought Carbon Steel and 
Alloy Steel. 

D. ASTM A449:  Quenched and Tempered Steel Bolts and Studs. 

E. ASTM A536:  Ductile Iron Castings. 

PART 2   PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS   

A. Products shall comply with Section 23 05 00, Paragraph 2.01, Acceptable Manufacturers.   

B. Pipe:  See system specification sections. 

C. Mechanically Coupled Piping Products:  Victaulic Company of America, Anvil 
International, (“Gruvlock”). 

2.2 PIPE AND FITTINGS 

A. Pipe:  See system specification sections.   

1. Pipe shall be roll/cut grooved in accordance with the latest manufacturer's 
recommendations.   

2. Pipe ends shall be free from indentations, projections, and roll marks. 



Longview School District HVAC and Indoor Air MECHANICALLY COUPLED HYDRONIC  
Quality Improvements PIPING SYSTEM 
Integrus Project No. 22220.00 SECTION 232115 
 

BID SET – 04/26/2023  
 Page 3 of 6 

B. Fittings:   

1. General: Fittings shall be full flow type, with grooves, shoulders and other 
provisions for use with mechanical couplings by the same manufacturer as the 
fitting.  Shall be products as indicated in the manufacturer’s latest catalog 
literature. 

2. Steel Piping Systems:  Fittings shall be constructed of malleable iron conforming 
to ASTM A47, ductile iron conforming to ASTM A536, segmentally welded 
schedule 40 steel pipe conforming to ASTM A53 (type F, E or S, Grade B), or 
forged steel conforming to ASTM A234, (Grade WPB).  Fittings shall be factory 
coated with an orange colored alkyd enamel paint; except where piping system is 
galvanized the fitting shall be hot dipped galvanized (conforming to ASTM 
A153).  

3. Copper Piping Systems:  Fittings shall be constructed of copper, conforming to 
ASTM B-75 alloy C12200 or ASTM B-152 alloy C11000, up through 4 inch 
size; or conforming to ASTM B-584, copper alloy CDA 836, 5 inch and larger.  
Fittings shall be factory coated with a copper colored alkyd enamel paint.    

2.3 MECHANICAL COUPLINGS   

A. Coupling Components:   

1. Coupling housings shall be malleable iron conforming to ASTM A47 or ductile 
iron conforming to ASTM A536; hot dip galvanized per ASTM A153 where the 
connecting piping or fittings are galvanized.   

2. Couplings shall be factory coated with an alkyd enamel paint; copper colored for 
fittings used on copper piping systems and orange colored for other systems.   

3. Bolts shall be carbon steel track type conforming to ASTM A183 Grade 2, or 
ASTM A449; minimum tensile 110,000 psi. Nuts shall be hex style, conforming 
to ASTM A183 Grade 2, or ASTM A563 Grade A.  Bolts and nuts shall be zinc 
electroplated to ASTM B633. 

4. Gaskets shall be grade "E" EPDM conforming to ASTM D2000 Grade 2, with 
temperature range from -30 degrees F to +230 degrees F.  Gasket selection for 
each system shall be in accordance with latest manufacturer's recommendations 
and so as to suit system pressures, temperatures and chemicals.   

B. Couplings:   

1. Steel Piping Systems:  Couplings shall be equal to those manufactured by 
Victaulic, Styles 77, 177, 72, 750, and 107, or approved.   

a. Victaulic Style 77, 177, 72, W77 and 750 coupling (or approved) shall be 
used to provide allowance for controlled pipe movement 
expansion/contraction/deflection to absorb movement for thermal 
changes, settling or seismic action.   
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b. Victaulic Style 107 "Zero Flex" W07 rigid coupling (or approved) with 
angular bolt pads shall be used for all pipe joint connections where joint 
flexibility is not desired.  

2. Copper Piping Systems: Couplings shall be equal to those manufactured by 
Victaulic, Style 607.  Coupling housings shall be cast with angular bolt pads. 

2.4 VALVES   

A. Butterfly Valves:   

1. Shall have housing cast of ductile iron conforming to ASTM A-536, or malleable 
iron conforming to ASTM A-47, with grooved ends and shall be coated with a 
black alkyd enamel or epoxy coating or polyphenylene sulfide (PPS). Disc shall 
be of ductile iron construction, conforming to ASTM A-536, with electroless 
nickel coating conforming to ASTM B-733, or with grade "E" EPDM coating. 
Disc seat shall be pressure responsive elastomer, “E” EPDM. Stem shall be Type 
416 stainless steel. Valve shall be rated for bubble-tight shut-off service up to 
300 psi; vacuum service up to 29.9 inches of mercury; and for dead-end service. 
Provide valves with extended necks where used on insulated piping to allow for 
insulation without inhibiting valve operation.  Victaulic “Vic-300, MasterSeal-
W761” (or approved).   

2. Operator:  Manual lever lock/infinitely variable handle with memory stop. Shall 
be fabricated of ductile iron, with painted enamel finish, and steel zinc plated 
fasteners.  On valves 5-inch and larger, provide with manual gear operator with 
round handwheel.   

3. Alternative Valves:  Other valves having equal pressure capabilities and of like 
construction to the above may be used with the Engineer's approval prior to 
bidding.  

B. Check Valves:  Body shall be constructed of ductile iron conforming to ASTM A-536 
and ASTM A-395, with grooved ends. Disc shall be aluminum bronze conforming to 
ASTM B-148 or ductile iron conforming to A-536, or Type 304 stainless steel; with 
spring assist.  Body shall be coated with a black alkyd enamel or epoxy coating or 
polyphenylene sulfide (PPS).  Spring shall be constructed of Type 316 stainless steel.  
Seal shall be grade "E" EPDM with temperature range -30 degrees F to +230 degrees F 
continuous service, and be rated for up to 300 psi working pressure.  Valve shall be 
operational when installed in horizontal or vertical positions, and shall close off tight with 
as low as 5' of head on discharge side. Victaulic Series 716/779 W716 (or approved).   

C. Balancing Valves:   

1. General:  Valve shall have, as an integral factory manufactured part of the valve, 
ports which allow measurement of the pressure drop across the valve to 
determine the flow rate using factory calibrated pressure drop versus flow charts.  
Valve shall have a means to adjust the flow rate through the valve and shall have 
a numerical readout indicating valve position.  Valve shall have a concealed 
locking memory stop feature which prevents opening the valve beyond its 
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balanced setting.  Locking position may be unlocked by use of a standard size 
Allen wrench.  Victaulic/TA Hydronics Series 786, 787, 788, or 789 (or 
approved). 

2. Construction:  Rated 300 psig at 250 deg F, Y-pattern, globe type, constructed of 
brass copper alloy or ASTM A536 ductile iron, with EPDM O-ring seals.  
Handwheel controlling valve position shall be of plastic construction, containing 
readout of valve position. 

3. Connections:  Valves 2-1/2 inch and smaller shall have solder or threaded end 
connections; larger valves shall have flanged or grooved ends. 

4. Sizing:  Valve shall be same size as pipe installed in, except where required for 
proper flow measuring, valve may be one pipe size smaller.   

2.5 PIPING SPECIALTIES   

A. Suction Diffuser:  Body shall be constructed of ductile iron conforming to ASTM A536 
or malleable iron conforming to ASTM A47.  The combination diffuser-strainer-orifice 
cylinder shall be of Type 304 stainless steel with 5/32-inch or 3/16-inch diameter holes.  
Start-up pre-filter shall be stainless steel (or bronze), 20 or 16 mesh screen.  Rated for 
300 psi working pressure at 250 deg F.  Provide with 1-1/4-inch pipe support boss, 
bottom drain plug and side gauge tap.  Victaulic 731-D/W731 (or approved).   

B. Strainer: “T” or “Y” type configuration.  Body shall be constructed of ductile iron 
conforming to ASTM A536 and ASTM A395 or malleable iron conforming to ASTM 
A47.  Body shall be coated with an alkyd enamel or epoxy coating or polyphenylene 
sulfide (PPS).  Screen shall be removable by removing end cap coupling.  Screen shall be 
basket type, constructed of Type 304 stainless steel, 6 mesh.  End cap shall have NPT 
blow-down connection, minimum 1/2-inch, and utilize manufacturers standard coupling 
style and gasket matching other couplings used in the system.  Strainer Cv shall be no 
less than the nominal strainer diameter squared times 26.  Rated for 300 psi working 
pressure at 250 deg F.  Victaulic style 730/W730 (or approved).   

C. Branch Outlets:  Victaulic Style 923 "Vic-Let", Style 924 "Vic-O-Well", Victaulic Style 
920 and 920N “Mechanical-T” outlets (or approved); rated for 300 psi working pressure 
at 230 deg F.   

D. Dielectric Connection: Victaulic Style 47 "Clearflow Dielectric Waterway” fitting (or 
approved).  Constructed of steel or ductile iron pipe, with zinc electroplating and internal 
thermoplastic lining.  Rated for 300 psi working pressure at 230 deg F.   

E. Adapter Connection:  Conversion of flanged outlets to mechanically coupled system 
connection shall be accomplished by Victaulic Styles 741 Flange Adapter (or approved), 
conforming to ANSI Class 125/150 bolt pattern, or Style 743 Flange Adapter (or 
approved), conforming to ANSI Class 250/300 bolt pattern.   

F. Flanged Adapter Nipples: Victaulic Style 41, 45, 46 (or approved) for connecting ANSI 
class 125, 150, and 300 flanged components to mechanically coupled piping system 
connection.  Nipples shall be constructed of carbon steel pipe (same schedule as the 
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piping system being connected); flanges of cast iron or carbon steel construction. 

PART 3   EXECUTION 

3.1 INSTALLATION   

A. General:  Install all components according to the manufacturer's written installation 
instructions and applicable codes and standards.  See piping system specification section 
for piping and system installation requirements. 

B. Pipe Preparation: Piping shall be prepared in strict accordance with the coupling 
manufacturer’s instructions and ANSI/AWWA C-606. 

C. Coupling Fasteners:  Torque as required by manufacturer.  Demonstrate equipment used 
upon Engineer’s request. 

D. Dielectric Connection: Provide dielectric at all piping connections between dissimilar 
metals and equipment to protect from local cell corrosion.   

E. Coupling Types: Couplings that allow for system flexibility and expansion/contraction 
shall be used except where a rigid coupled system is specifically required.   

F. Manufacturer’s Review: Coupling manufacturer’s factory representative shall 
periodically visit the project site and review the mechanical coupled products and 
installation and confirm compliance with the manufacturer’s installation instructions.   

G. System Expansion/Contraction:   

1. “Flexible” Coupled Systems: Install piping ends with proper clearances (“pre-
gap”) to allow for system expansion (or contraction), as appropriate to 
temperatures at the time of installation and system operating temperatures and 
pressures.  Provide pipe anchors at the end of pipe runs and intermediate guides 
to allow the gap between piping ends to take up piping expansion/contraction.  
Provide additional couplings (or expansion joints) to accommodate all pipe 
movement without excessive pipe stress or angular deflection in piping mains 
and branch connections. 

2. “Rigid” Coupled Systems: Provide expansions joints and expansion loops (or 
changes in piping direction) to accommodate system expansion and contraction.  
Provide pipe anchors at the end of pipe runs and intermediate guides to allow 
piping to expand/contract into the installed expansion device/system. 

3. The system features to accommodate all system expansion and contraction shall 
be Contractor selected, subject to review by the Engineer.  Contractor’s methods 
shall be based on guidance from the coupling manufacturer and engineering 
principles. 

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2 WORK INCLUDED 

A. Ductwork Systems.  

B. Flexible Duct. 

C. Acoustical Duct Lining. 

D. Preparation of Duct for Service. 

1.3 DEFINITIONS 

A. Duct Sizes:  All duct dimensions shown are inside clear dimensions.  Where inside duct 
lining is specified or indicated, duct dimensions are to the inside face of lining. 

B. Environmental Ductwork Systems:  Ductwork systems that are not covered by Section 23 
35 00 - Special Exhaust Systems.   

1.4 QUALITY ASSURANCE 

A. All work and materials shall comply with SMACNA-DCS, NAIMA-DLS, ASHRAE-F, 
IBC, IMC, NFPA-90A, NFPA-90B, and code.  The most restrictive criteria governs. 

B.  Leakage Criteria: Duct system shall be constructed and sealed so that leakage does not 
exceed 5%. 

C. Fabrication Proximity: The Contractor performing the work of this section shall have 
fabricating facilities located within 100 miles of the project site. 

D. Drawing Review:  Prior to beginning any work review all drawings, duct routing, duct 
connections, equipment configuration, equipment connection locations, and other work 
details to discover conflicts in anticipated duct arrangement and improper or incomplete 
connections.  Review shall include the following: supply ducts not connected into return 
(or exhaust) ducts, ducts not crossed and improperly connected in shafts, air outlets/inlets 
connected to ducts, unit configuration compatible with planned duct connections, louver 
locations match architectural plans.  Submit resolutions of such possible conflicts as 
submittals with shop drawings of proposed solutions; written description in lieu of shop 
drawings is acceptable for minor issues.  

1.5 SUBMITTALS 
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A. General:  Comply with Section 23 05 00.   

B. Product Data:  Submit product data for duct lining, flexible duct, and factory fabricated 
items. 

C. Shop Drawings:  Submit shop drawings for all HVAC ductwork which is to be installed 
differently than as shown on the drawings.  

1.6 DUCT PRESSURE CLASS   

A. Constant Volume Systems:  Ductwork shall be constructed to the pressure class 
corresponding to 1.2 times the static pressure indicated for the fan which serves the duct 
system (plus or minus as appropriate); unless noted otherwise. (For example, a fan 
designed to operate at 1-inch wc static pressure would require 2-inch pressure class duct 
construction as 1-inch x 1.2 = 1.2-inch; 2-inch is therefore the required pressure class.) 

1.7 REFERENCES 

A. ADC-FLEX: Air Diffusion Council Flexible Duct Performance and Installation 
Standards. 

B. ASHRAE-F: ASHRAE Handbook of Fundamentals. 

C. ASTM A 653:  Steel Sheet, Zinc Coated (Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot Dip Process. 

D. ASTM A 924:  General Requirements for Steel Sheet Metallic-Coated by the Hot-Dip 
Process. 

E. ASTM E 84: Standard Test Method for Surface Burning Characteristics of Building 
Materials. 

F. IMC: International Mechanical Code.   

G. NAIMA-DLS: North American Insulation Manufacturers Association Fibrous Duct Liner 
Standards, 1st Edition. 

H. NFPA 90A:  Standard for the Installation of Air Conditioning and Ventilating Systems. 

I. NFPA 90B:  Standard for the Installation of Warm Air Heating and Air Conditioning 
Systems. 

J. SMACNA-DCS: SMACNA HVAC Duct Construction Standards, 3rd Edition. 

K. UL 181: Underwriter Laboratories Factory-Made Air Ducts and Air Connectors. 

L. UL 181A:  Underwriter Laboratories Closure Systems for Use with Rigid Air Ducts. 

PART 2   PRODUCTS 
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2.1 ACCEPTABLE MANUFACTURERS 

A. Products shall comply with Section 23 05 00, Paragraph 2.01, Acceptable Manufacturers. 

B. Sheet Metal:  All domestic manufacturers.   

C. Spin-in Fittings and ATTO: Sheet Metal Connectors Inc., United McGill, Royal Metal 
Products, Airflow Products Inc. 

D. Gasketing:  Preson, Insulfab, Duraco. 

E. Duct Sealant and Tape:  Carlisle (Hardcast), Ductmate, Benjamin Foster, Grace 
Construction Products, United McGill, Polymer Adhesives Sealant Systems, RCD 
Corporation, Nashua, 3M. 

F. Acoustical Duct Lining:  Johns-Manville. 

2.2 GENERAL MATERIALS 

A. Ducts:  Construct of galvanized sheet steel, suitable for lock forming without flaking or 
cracking, conforming to ASTM A653 and A924, having a zinc coating of 0.90 ounces 
total per square foot for both sides of a sheet, corresponding to coating G90.  

B. Fasteners: Steel construction, electroplated zinc coated, having strength properties 
adequate for the application, compatible with materials being joined, and in accordance 
with SMACNA-DCS. Where exposed to corrosive conditions shall be of Type 304 or 316 
stainless steel.  Type to meet duct pressure class and duct leakage requirements.  Where 
used for the support and anchorage of ducts shall comply with Section 20 05 29, with 
independent test reports regarding strength. 

C. Spin-in Fittings:  Factory fabricated of galvanized steel with die-formed mounting groove 
and damper with raised damper quadrant where ducts are to be insulated.  Collar length 
for flexible duct attachment shall be at least 2" long.   

D. Air-Tight Take-Off Fittings (ATTO): Factory fabricated branch duct connector, of 
galvanized steel.  Flange shall be 1-1/2” wide with 1/8” self-adhesive gasket and pre-
drilled fastener holes.  Collar length for flexible duct attachment shall be at least 2” long.  
Where used on round duct mains, shall be saddle type appropriately sized for main duct 
diameter.  

E. Draw Bands:   

1. Metal:  Worm gear type clamp, constructed of galvanized steel, stainless steel, or 
aluminum; minimum 1/2-inch wide band; suitable for 200 pound loading.   

2. Non-Metal:  Nylon “zip-tie” with self-locking ability, designed for flexible duct 
usage, minimum 1/4 inch wide, rated for 175 pound load, suitable for 
temperatures from 0 to 185 deg F; listed per UL181B and labeled “UL181B-C”. 
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F. Gasketing:  Vinyl nitrile, vinyl neoprene, or neoprene nitrile PVC blend; designed for 
HVAC use with size to suit the application having minimum 1.5-inch width at equipment 
roof curb applications. Fire hazard rating not to exceed 25 for flame spread and 50 for 
smoke development per ASTM E 84. 

G. Duct Sealant/Mastic:  Water based duct sealant, listed per UL 181B-M and UL 181A-M, 
suitable for indoor and outdoor use. Fire resistant with a flame spread rating of 5 or less, 
and a smoke developed rating of 0.  Sealant shall be resistant to ultraviolet radiation and 
ozone.  Fiberglass mesh shall be minimum 0.006-inches thick, with minimum 9 x 9 
weaves per inch, and 2-inch width; for use with mastic in sealing ductwork. Sealant 
system shall be suitable for duct system pressure class and materials used with.  Carlisle 
Hardcast “Versa-Grip 181”. 

H. Foil Tape:  Foil back adhesive tape, listed per UL181A-P and UL181B-FX, with listing 
labeled on tape outer foil face.  Minimum 3-inch width for metal-to-metal applications; 
minimum 2-inch width for flexible duct applications.  3M No. 3340 or Nashua No. 324A.  

2.3 DUCT FABRICATION 

A. Duct Gauge and Reinforcement:  Shall be as shown in SMACNA-DCS according to the 
pressure classification of the system and the duct dimensions; with heavier gauge duct 
used as required to minimize duct reinforcement to suit space available and other project 
constraints.  In no case shall ducts be constructed of less than 26 gauge material. 

B. Joints and Seams:  Construct in accordance with SMACNA -DCS, code requirements, 
and these specifications (more stringent governs).  Ducts shall be constructed and sealed 
so that the leakage criteria is not exceeded.  Round ducts shall be the spiral seam type; 
except that branch ducts to individual air inlets/outlets less than 16" diameter may be of 
other types as allowed by SMACNA-DCS. Coordinate joint spacing with duct 
reinforcement requirements so that transverse joints having the required stiffness may be 
incorporated in the reinforcement spacing schedule.  Round duct transverse joints shall be 
made with beaded sleeve joints or flanged connections in accordance with SMACNA-
DCS; except that branch ducts to individual air inlets/outlets less than 16" diameter may 
use other joining methods as are allowed by SMACNA-DCS. 

C. Elbows and Tees:  Shall be long-radius type with a center-line radius not less than 1-1/2 
times the width or diameter of the duct.  Where space does not permit the use of long-
radius elbows, short-radius or square elbows with turning vanes may be used.  Elbows in 
round duct systems with duct pressure class above 2-inches shall be stamped type, 
welded segmented type, or standing seam segmented type. 

D. Transitions:  Increase duct sizes gradually.  Transitions for diverging air flow shall be 
made with each side pitched out not more than 22.5 degrees.  Transitions for converging 
air flow shall be made with each side pitched in not more than 30 degrees.  Except that 
eccentric transitions for round to flat oval may have up to a 45 degree pitch. 

E. Branch Connections: Shall comply with SMACNA-DCS, and as required herein. 

1. Rectangular-to-Rectangular: Rectangular take-off with 45 degree angle on 
“inside” of take-off, minimum 4" length.  Reference SMANCA-DCS Figure 4-6.  
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Close corner openings. 

2. Rectangular-to-Round:  Serving Branch Duct: Rectangular to round transition, 
with maximum degree pitch as specified for transitions. Rectangular end size 
shall have free area no less than round end.  Rectangular connection to 
rectangular main shall be made as specified for “Rectangular-to-Rectangular” 
connections. 

3. Other Connections: In accordance with SMACNA-DCS and recognized 
professional practices. 

F. Ductmate Systems:  

1.  Rectangular Duct:  Transverse duct joints may be made with Ductmate System, 
or approved equal.  System shall consist of companion flanges of 20 gauge 
galvanized steel with an integral polymer mastic seal; corner pieces of 12 gauge 
G90 galvanized steel; 20 gauge G90 galvanized cleats; closed cell, high density 
gasket type; and galvanized carriage bolts with hex nuts.  The flanges shall be 
securely fastened to the duct walls using self-drilling screws, rivets or spot 
welding.  Fastener spacing shall be as recommended by the manufacturer for the 
size of duct and the pressure class.  The raw duct ends shall be properly seated in 
the integral mastic seal.  A continuous strip of gasket tape, size 1/4" x 3/4", shall 
be installed between the mating flanges of the companion angles at each 
transverse joint; and the joint shall be made up using 3/8-inch diameter x 1-inch 
long plated bolts and nuts.  Galvanized drive-on or snap-on cleats shall be used at 
spacing recommended by the manufacturer.   

G. Lined Ductwork:   

1. Rectangular Ducts:  Contractor Fabricated ductwork with interior duct lining.  
Duct fabrication and liner installation shall comply with NAIMA-DLS.  Lining 
material shall comply with paragraph titled “Duct Lining” in this specification 
section. 

2.4 DUCT LINING   

A. Material:  Flexible, inorganic glass fiber material, bonded with thermosetting resin, 
maximum thermal conductivity of 0.24 Btu-inch/hr-sq. ft.-degree F at 75 degrees F, 
coated to prevent erosion, conforming to NAIMA-DLS and exceeding that standard as 
specified herein.  Suitable for air temperatures to 250 degrees F, and duct velocities to 
6000 feet per minute.  Surface shall be coated with an acrylic coating having anti-
microbial agents and factory applied edge coating. Johns-Manville “Permacote 
Linacoustic” (or approved). 

B. Thickness:  Lining shall be 1-inch thick except where noted otherwise. 

C. Adhesives and Fasteners: Shall conform to NAIMA-DLS, and as suitable for the duct 
liner material and ductwork.   

D. Fungi and Bacteria Resistance:  Conform to ASTM C 1338 and ASTM G21 for fungi 
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resistance and ASTM G 22 for bacteria resistance. 

PART 3   EXECUTION 

3.1 DUCTWORK INSTALLATION 

A. General:  Install all ductwork with all accessories and connections to provide complete 
and operable duct systems, in accordance with plans and specifications. See Section 20 
05 29 for hangers and supports. Provide quality assurance review of all drawings prior to 
beginning work (see paragraph titled Quality Assurance, this specification Section and 
see Section 20 05 00).  Provide duct and plenum sizes and locations as shown on the 
drawings; except as adjusted for field conditions and work of other trades, and with prior 
approval of the Engineer.  See Section 20 05 00 for offsets and transitions to be included 
in project. 

B. Coordination:  The Contractor shall fully coordinate the work of all trades to avoid 
interferences and conflicts.  Due to the extremely tight spaces in portions of the building, 
the Contractor shall coordinate duct reinforcement spacing and supports with other trades 
as necessary to avoid interferences.  In addition, the Contractor shall select duct gauge 
and reinforcement types to avoid interferences.  Changes required due to lack of 
coordination between trades, improper spacing or selection of hangers, or improper duct 
gauge and reinforcement selection, shall be done at no additional cost to the owner. 

C. Field Measurements:  Prior to fabricating any duct materials, the Contractor shall field 
measure all areas where ducts will be installed to verify room available and all offsets 
and fittings required.  Field verify connection sizes and locations to equipment, louvers, 
and similar items. 

D. Workmanship: All work shall comply with code, SMACNA-DCS, and other applicable 
standards.  Ducts shall be installed level (unless noted otherwise) and in neat lines with 
the building construction using best professional practices. 

E. Exposed Ducts: All ducts are to be installed concealed unless indicated otherwise.  Ducts 
that are exposed shall be carefully fabricated, stored, and installed for best appearance.  
All dents, dings, scratches and other damage shall be repaired for a high quality finished 
look; all dirt, debris, labels, stickers, lettering, and marks removed; and the duct 
completely cleaned.  Any sealant shall be cleaned to form a straight and even seam 
adjacent to joints, have no overlap onto duct areas not needing sealant, and have all 
excess sealant removed (mask off adjacent areas as necessary). 

F. Spin-in Fittings/ATTO’s: May be used for branch ducts to individual outlets only.  Apply 
a bead of duct sealant to all spin-in fittings where fitting seals against sheet metal duct. 

G. Sealing: 

1. General: Use materials listed and approved for the specific application.  Foil tape 
may only be used at duct connections to air inlets/outlets (unless specifically 
noted otherwise).  Clean surfaces to be sealed of moisture and all contaminants.    
Seal joints in accordance with SMACNA-DCS, sealant manufacturer’s 
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instructions, and UL 181. 

2. Ductwork:  Seal to meet duct leakage criteria as follows: Seal Class B. 

H. Ductmate:  All "Ductmate" and similar systems shall be installed in strict accordance 
with manufacturer's instructions.   

I. Protective Caps:  Provide temporary sheetmetal caps or heavy visqueen covers over all 
open portions of ductwork to prevent debris, dirt, and dust from entering the ductwork.  
Such covers shall be installed at the end of each work shift, and shall remain in place 
until all work activities or events that may cause duct contamination will no longer occur. 

3.2 ACOUSTICAL DUCT LINING INSTALLATION 

A. General:  Install acoustical duct lining in ducts to extent shown on drawings, covering all 
interior surfaces.  Round ducts shall use factory fabricated double-wall ducts as specified. 

B. Installation:  Installation shall comply with NAIMA-DLS and these specifications.  The 
liner shall be cut to assure tightly butted joints.  

C. Liner Attachments:  The duct liner shall be applied with a 100% coverage of adhesive.  
Mechanical Fasteners shall be installed flush with the liner surface, and shall be spaced in 
accordance NAIMA-DLS. 

D. Horizontal Duct Runs:  Tops of ducts over 12" wide and sides of duct over 16" high shall 
have liner additionally secured with mechanical fasteners. 

E. Vertical Duct Runs:  Any side of duct over 12" in size shall have liner additionally 
secured with mechanical fasteners. 

F. Exposed Edges:  All joints, exposed edges and any damaged areas of the liner, shall be 
heavily coated with fire resistant adhesive/mastic. 

G. Metal Nosing:  Install metal nosings on the leading edges of the liner in ducts where the 
velocity exceeds 4000 feet per minute. 

3.3 PREPARATION FOR SERVICE 

A. Cleaning:  All ducts shall be wiped or blown clean of all dust and debris prior to the 
installation of grilles or diffusers.  Notify the Engineer to allow for an inspection prior to 
installing grilles or diffusers. 

B. Contaminated Ducts:  Where ducts have been contaminated by dirt or debris during the 
construction process, the affected duct systems shall be cleaned by an independent firm 
specializing in the vacuum cleaning of ductwork.  All costs associated with such cleaning 
shall be the responsibility of the Contractor. 

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2 WORK INCLUDED 

A. Turning Vanes. 

B. Flexible Connectors. 

C. Access Doors. 

1.3 QUALITY ASSURANCE 

A. General:  Comply with Section 23 05 00. 

B. Workmanship:  Construction and installation of all duct accessories shall comply with 
applicable SMACNA-DCS, and exceed those standards as noted. 

1.4 SUBMITTALS 

A. General:  Submittals shall comply with Section 23 05 00. 

B. Product Data:  Submit product information on all items to be used. 

1.5 REFERENCES 

A. AMCA 500D:  Laboratory Methods for Testing Dampers for Rating. 

B. SMACNA-DCS: SMACNA HVAC Duct Construction Standards, 3rd Edition. 

PART 2   PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Products shall comply with Section 23 05 00, Paragraph 2.01, Acceptable Manufacturers. 

B. Turning Vanes:  Duro-Dyne, Aero-Dyne, Oil Capital Sheet Metal, Airsan. 

C. Flexible Connections:  Ventfabrics, Duro-Dyne Elgen. 

D. Duct Access Doors:  National Controlled Air, Ventfabrics, United-McGill, Kees, Ruskin, 
Vent Products, Duro-Dyne. 
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E. Building Access Doors:  J.R. Smith, Zurn, Acudor, Elmdoor, Kees, J.C. Industries, 
Milcor. 

2.2 TURNING VANES 

A. Type:  Galvanized steel turning vanes to guide airflow through duct elbows to minimize 
pressure drop. 

B. Construction:  Turning vanes shall comply with SMACNA-DCS.  Vanes shall be 
fabricated of minimum 26 gauge galvanized steel; rails shall be fabricated of minimum 
24 gauge galvanized steel.  For duct widths less than 12 inches, vanes may be single wall 
construction; for widths 12” and greater, vanes shall be double wall "airfoil" type. 

C. Spacing:  Turning vanes shall be equally spaced in accordance with SMACNA-DCS, 
parallel to each other, and securely attached to runners. 

D. Unequal Elbows:  For elbows where the inlet and outlet dimensions are not the same, 
modify vane shape or angle to provide optimum turning. 

2.3 FLEXIBLE CONNECTORS 

A. Type:  Flexible fabric type connectors, to provide vibration isolation at equipment duct 
connections and to allow for movement in duct systems. 

B. Fabric:   

1. Width:  Minimum 3” wide except at equipment 3 hp or larger with external 
vibration isolators fabric shall be minimum 6” wide. 

2. Indoor Applications:  Flexible woven glass fiber fabric with neoprene coating, 
minimum 22 oz/sq. yard, 500 lbs x 450 lbs tensile strength. Suitable for 
temperatures from -40 to 200 deg F. 

3. Outdoor Applications and Where Exposed to Chemicals:  Flexible woven glass 
fiber fabric with hypalon coating, ozone resistant, 24 oz/sq. yard, 225 lbs x 300 
lbs tensile strength. Suitable for temperatures from -40 to 250 deg F.   

4. High Temperature Applications:  Fiberglass/satin weave with Teflon coating; 
temperature rating of minimum 500 deg F and to suit application, 400 lbs x 300 
lbs tensile strength. 

C. Metal Collars:  Minimum 24 gauge galvanized steel 3” wide metal edge connectors, each 
side of fabric, connected to fabric by folded over metal seam.  Fabricate of same material 
as ducts connected to. 

D. Fire/Smoke Rating:  Flame spread rating not over 25, and smoke developed rating not 
higher than 50; complying with IMC requirements and NFPA standards. 

2.4 DUCT ACCESS DOORS 
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A. Construction:  Access doors shall be of double wall construction, made with minimum 24 
gage galvanized steel, tight fitting, with sealing gasket, and cam locks (or may be hinged 
type with latches). 

B. Size: 

1. General:  Access doors shall be of sufficient size so that items concealed in duct 
can be serviced and inspected, and shall be adequately sized to allow complete 
removal of the item being served (where removal cannot be made without 
disturbing fixed ductwork).   

2. Minimum size:  Doors shall be minimum 14" x 14".  Where duct size will not 
accommodate this size door, the doors shall be made as large as practicable. 

3. Large Sizes:  Doors larger than 14" x 14" shall have a minimum of 4 cam locks 
(or where hinged type is used, have a minimum of two (2) latches).   

C. Insulation:  Doors in insulated ducts shall be insulated type, with minimum 1 inch thick 
fiberglass insulation. 

D. Round Ducts: Access doors on round ducts shall use either lined rectangular tap off with 
rectangular access door or curved insulated access door (for insulated duct); or curved 
type un-insulated access door (for un-insulated duct).   

2.5 BUILDING ACCESS DOORS   

A. Type:  Hinged lockable steel access doors, for wall or ceiling installation. 

B. Construction:  Minimum 16 gauge frame and 14 gauge door, concealed hinge, cam and 
cylinder lock, anchoring provisions, and 1” wide frame to conceal rough building 
opening.  Provide of 18-8 stainless steel construction with No. 4 finish where used in 
restrooms, locker rooms, kitchens, and similar "wet" areas.  Provide of steel construction 
with prime coated finish in other areas.   

C. Size:  Size shall be 12" x 12" (unless indicated otherwise) but shall be large enough to 
allow necessary access to item being served and sized to allow removal of the item 
(where access door is the only means of removal without disturbing fixed construction).   

D. Fire Rating:  Door shall maintain fire rating of element installed in; reference drawings 
for required rating.   

E. Keys:  Access doors shall all be keyed alike.  Provide two (2) keys for each door.   

PART 3   EXECUTION 

3.1 TURNING VANES 

A. General:  Install turning vanes in all duct elbows and “T” fittings, and at locations shown 
on the drawings. 
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B. Attachment:  Securely attach turning vane runners to ductwork. 

3.2 FLEXIBLE CONNECTORS 

A. General:  Provide flexible connectors at all duct connections to all equipment, where 
ducts of dissimilar metals are connected, and where shown on the drawings.  Except that 
flexible connectors are not required on internally spring isolated fans where the fan is 
located in a separate mechanical room and a flexible connector has not been shown. 

B. Round:  For round ducts, the flexible material may be secured by zinc-coated, iron clinch 
type draw bands directly to adjoining duct; or with normal duct joining methods and 
using metal collars furnished with flexible connectors. 

C. Slack:  Install flexible connections with sufficient slack to permit 1 inch of horizontal or 
vertical movement of ducts or equipment at flexible connection point without stretching 
the flexible material.  At building expansion joints install sufficient flexible material to 
allow for 2 inch movement in any direction; provide two flexible connectors separated by 
a 12 inch section of duct.   

D. Outdoors:  Where installed exposed to outside weather, provide a galvanized "hat" 
channel protecting top and vertical stretches of flexible connector from sunlight and 
weather.   

3.3 DUCT ACCESS DOORS 

A. General:  Provide duct access doors at all automatic control dampers, fire dampers, 
fire/smoke dampers, smoke dampers, backdraft dampers, all duct coils, thermostats, 
filters, control devices, and any other components in the duct system that require service 
or inspection.  Coordinate with Division 25 to confirm quantity and location of control 
devices. 

B. Size and Location:  Access doors shall be of sufficient size and so located so that the 
concealed items may be serviced and inspected or completely removed and replaced. 

3.4 BUILDING ACCESS DOORS   

A. General:  Provide access doors in walls, floors, ceilings, etc. as indicated on the drawings 
and where needed to provide service access or maintenance to duct access doors, 
backdraft dampers, damper actuators, automatic dampers, coils, control devices, fans, 
HVAC equipment and similar items.   

B. Coordination:  Consult architectural drawings and coordinate location and installation of 
access doors with trades which are affected by the installation.   

END OF SECTION 
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PART 1 GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 20 05 00 apply to this Section. 

1.2 WORK INCLUDED 

A. Ceiling Exhaust Fans. 

B. Rooftop Exhaust Fans. 

C. Fan Accessories. 

1.3 SUBMITTALS 

A. General:  Comply with Section 20 05 00.  

B. Product Data:  Submit manufacturer's product data for all items to be used.  Submit fan 
curves showing SP vs. CFM and BHP vs. CFM with system operating point clearly 
marked. 

1.4 QUALITY ASSURANCE 

A. AMCA:  Fans shall bear the AMCA certified seal unless indicated otherwise. 

1.5 GENERAL REQUIREMENTS 

A. Spare Parts:  Provide two complete sets of spare belts for all belt driven fans. 

1.6 REFERENCES 

A. AMCA 99-0401:  Classification of Spark Resistant Construction. 

B. AMCA 210:  Laboratory Methods of Testing Fans for Ratings. 

C. IMC:  International Mechanical Code. 

D. NFPA 96:  Standard for Ventilation Control and Fire Protection of Commercial Cooking 
Operations. 

E. UL 762:  Power Ventilators for Restaurant Exhaust Appliances. 

PART 2 PRODUCTS 
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2.1 ACCEPTABLE MANUFACTURERS 

A. General:  Products shall comply with Section 20 05 00.  See Section 20 05 00, paragraph 
2.01 for Acceptable Manufacturer requirements. 

B. Exhaust Fans:  Greenheck, Twin City, Penn Barry, Cook, Carnes. 

C. VFD’s:  ABB. 

D. Accessories:  Fan manufacturers listed, NCA, Ruskin, Thybar, RPS. 

2.2 GENERAL 

A. Guards:  All belt drives shall be equipped with belt guards, or enclosed within fan casing.  
Guards shall be factory fabricated and furnished with equipment, and comply with OSHA 
and WISHA regulations.  Exposed openings into fan housings shall be protected with 
substantial metal screens or gratings. 

B. Drives:  Shall be sized for not less than 150% of the rated motor horsepower. 

C. Adjustable Sheaves:  All belt drive fans shall have adjustable sheaves and adjustable 
supports for adjusting belt tension.  Sheaves shall be selected so that they are at their 
midpoint at design conditions. 

D. Motors:   
1. General:  Comply with Section 20 05 00.  Motors on belt drive fans shall have 
 adjustable supports for adjusting belt tension.  Motor speed controllers shall be 
 VFD type except where solid state speed controllers are provided or EC motors 
 with integral speed controller.  VFD’s shall be as specified in Division 25. 
2. Fractional Horsepower Motors:  Shall be the electronically commutated (EC) 

type with speed control where noted and where non-EC motors are not available 
which comply with code motor efficiency requirements.  Unless noted otherwise, 
provide with manual speed control mounted at the motor for air balancers use.  
Motors shall be specifically designed for fan applications, have permanently 
lubricated ball bearings, speed controllable down to 20%, and have internal 
thermal overload protection. 

3. Belt Drive Fans:  Motors shall have adjustable supports for adjusting belt tension.   

E. Performance:  Fan capacity shall not be less than the values listed on the drawings. Fan 
performance shall be based on laboratory tests conducted in accordance with AMCA 210. 

F. Outlets and Inlets:  Fans shall be furnished with attachment angles and/or flanges as 
required for attaching ductwork and/or flexible connections indicated. 

G. Fan Types:  The type of each fan is indicated on the Fan Schedule, under the "Type" 
column, and corresponds to the types specified herein. 

H. Fan Arrangement and Drive:  Shall be as indicated.  Select motor and drive access side to 
allow best access and to suit available space. 
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I. Electrical:  Fan disconnects and motor starters shall comply with Division 26 
specifications.  Disconnects furnished with fan shall come factory wired to motor or shall 
be field wired by Division 23. 

J. Finish:  All fans shall have factory applied enamel finish (manufacturer's standard color, 
unless noted otherwise) over a rust inhibiting primer base coat; except a painted finish is 
not required on rooftop type fans of aluminum or equivalent corrosion resistant 
construction. 

K. Backdraft Dampers:   
1. General: Provide all exhaust fans with backdraft dampers.  
2. Ceiling Exhaust and Ceiling Cabinet Fans:  Manufacturer’s standard backdraft 

damper, factory installed integral with the fan, to close automatically to prevent 
airflow in the opposite direction than intended when fan is off; or type as 
specified for “Other Fans” below. 

3. Rooftop Fans:  Multi-blade backdraft damper, to close automatically to prevent 
airflow in the opposite direction than intended when fan is off, aluminum or 
galvanized steel construction (except shall be of stainless steel construction 
where duct system served is constructed of stainless steel).  Frame shall be 
minimum 0.090-inches thick, with minimum 0.025-inch thick blades, synthetic 
bearings, concealed linkage connecting all blades, vinyl or felt blade edge seals, 
rated for 2500 feet per minute velocity, counterbalanced with adjustable weights 
to allow for proper operation.  Leakage less than 10 cfm at 0.5-inch w.g. pressure 
differential for a 36-inch square damper.  For installation in fan roof curb (unless 
indicated otherwise). 

4. Other Fans:  
a. General:  Multi-blade backdraft damper, to close automatically to 

prevent airflow in the opposite direction than intended, aluminum or 
galvanized steel construction, except shall be of stainless steel 
construction where duct system served is constructed of stainless steel.  
May be "butterfly" type where used on fans with round connections.  
Provide with flanges where needed for installation.  Provide with coating 
where fan has internal coating (same type as indicated for the fan 
served). 

b. Where Duct Velocity is Under 1000 Feet per Minute:  Frame minimum 
18 gauge thick, with minimum 0.025-inch thick blades, synthetic 
bearings, concealed linkage connecting all blades, vinyl or felt blade 
edge seals, and rated velocity of 2500 feet per minute or duct velocity at 
point of application (whichever is higher).  Provide with counterbalanced 
and adjustable weights as required by the application in order to have 
proper damper operation.   

c. Where Duct Velocity is Equal or Greater Than 1000 Feet per Minute:  
Frame minimum 0.125-inches thick, with minimum 0.070-inch thick 
blades, synthetic bearings, concealed linkage connecting all blades, vinyl 
or felt blade edge seals, and rated velocity of 2500 feet per minute or 
duct velocity at point of application (whichever is higher).  Provide with 
counterbalanced and adjustable weights as required by the application in 
order to have proper damper operation.  Leakage less than 15 cfm at 1-
inch w.g. pressure differential for a 36-inch square damper. 
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2.3 CEILING EXHAUST FAN 

A. Type:  Centrifugal exhaust fan with integral grille.  Greenheck Model SP or approved. 

B. Housing:  Shall be constructed of galvanized steel, with discharge backdraft damper, and 
1/2" - 1-1/2 lb/cubic foot density fiberglass duct liner insulation.  Fan shall have either 
top or horizontal discharge (as required).  Housing shall have adjustable mounting 
brackets to match ceiling thickness. 

C. Grille:  Shall be of aluminum or steel construction, with white baked-on enamel finish; 
except that fans with scheduled capacity less than 250 cfm capacity may have grilles 
constructed of high impact polystyrene. 

D. Fan Wheel:  Shall be forward curved, centrifugal type. 

E. Drive and Motor:  Fan shall be direct drive, with motor mounted on resilient elastic 
supports. Motor shall be energy efficient type and comply with Section 20 05 00. 

F. Electrical Disconnect Switch: Factory mounted on side of cabinet or within unit but so as 
to be accessible when unit is installed.  Disconnect shall consist of switch or receptacle 
and plug-in power cord assembly; no added field devices shall be needed.   

 G. Motor Speed Control:  For EC type motors shall be  factory wired and mounted per 
Section 20 05 00.  For non-EC motors provide a solid state type speed controller, 
allowing speed reduction down to 50% of maximum.  Solid state speed controller shall be 
for mounting in a standard junction box.    

2.4 ROOFTOP FANS 

A. Type:  Centrifugal fan, for rooftop curb mounting, with down-blast discharge.  
Greenheck Model G (or approved). 

B. Housing:  Windband shall be constructed of minimum 16 gauge aluminum.  Entire drive 
assembly and wheel, as a unit, shall be removable through the support structure without 
dismantling the housing.  Provide birdscreen in fan discharge. 

C. Fan Wheels:  Shall be aluminum, backward inclined, non-overloading centrifugal type; 
dynamically and statically balanced. 

D. Drive:  Entire drive assembly shall be mounted on rubber vibration isolators.  Motor and 
drives shall be isolated from the exhaust airstream.  Air for motor cooling shall be taken 
into motor compartments by means of an air tube from an area free of contaminated 
exhaust fumes. 

E. Motors:  Shall be per Section 20 05 00. Motors shall be the EC type unless indicated 
otherwise.  

F. Roof Curbs:  Constructed of minimum 18 gauge galvanized steel or 0.064-inch thick 
aluminum, all-welded construction, with top wooden nailer held in place by metal wrap-
around, and internally insulated with minimum 1-inch thick rigid fiberglass suitable for 
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exposure to the airstream in contact with the insulation.  Where air being conveyed is 
contaminated or corrosive, provide an interior metal liner. Curb shall be oversized as 
needed to allow for the duct size indicated on the plans with a custom transition from the 
top of the fan curb to match the fan.  Where a curb size matching the fan dimensions will 
accommodate the duct size indicated, no transition is required.  Provide with built-in cant 
and step height (to allow for roof insulation), as required to match roof type.  Provide 
with damper type as shown.   

G. Electrical Disconnect Switch:  NEC rated; factory mounted in motor compartment 
(unless indicated to be mounted at another location). 

H. Motor Speed Control:  Factory wired and mounted for EC motors, per Section 20 05 00.  
For other motor types provide either a VFD or solid state speed controller allowing speed 
reduction down to 50% of maximum.  Solid state speed controller shall be for mounting 
in a standard junction box.   

I. Sound Attenuating Roof Curb:  Same as specified for roof curb above but with acoustical 
baffles to attenuate noise.  Acoustical baffles shall be constructed of perforated aluminum 
sheet formed into baffles and filled with fiberglass wool and held in place by steel spring 
wire clips.  Greenheck Model “AT”, or approved.   

PART 3 EXECUTION 

3.1 INSTALLATION 

A. General:  Comply with Section 20 05 00.  Install in accordance with manufacturer’s 
written installation instructions, code, applicable standards and best construction 
practices. 

B. Locations:  Install fans at locations indicated and in accordance with the Contract 
Documents. 

C. Speed Controls:  Fans with speed controllers shall have the speed controller mounted on 
the fan housing unless another location is indicated on the drawings (for use by 
Balancer).  Install VFD's at accessible locations near item served. 

D. Connections:  Provide flexible connections in ductwork connections to all fans. 

E. Rooftop Type Fans:  Rooftop type fans shall be mounted on roof curbs, secured to curb 
on all sides, and sealed watertight.   

F. Vibration Isolation:  Install all fans with vibration isolators so that no sound or vibration 
is transmitted to the structure; except not required for rooftop type fans.   

G. Sheaves:  Provide sheave changes for all belt driven fans.  Sheave changes shall meet 
Balancer and Engineer requirements.  

H. Operation and Maintenance: See Section 20 05 00. 
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I. Owner Instruction:  Instruct Owner on the operation of each fan, including:  system start-
up, shut-down, emergency shut-down, normal control operation, safety aspects, 
maintenance and repair instructions.  

J. Start-Up:  Prior to start-up inspect fans and installation to confirm proper installation and 
system is ready for start-up.  Arrange other trades to be present as needed (i.e. balancer, 
electrician, etc.).  Check fans for correct rotation, tighten belts to proper tension, adjust 
fan speeds to provide required performance, verify proper electrical and control 
connections, check vibration isolation (as applicable) for correct operation, and lubricate 
bearings per manufacturer's recommendations. 

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 20 05 00 apply to this Section. 

1.2 WORK INCLUDED 

A. GRD Outlets. 

B. GRD Inlets.   

C.  Roof Vents. 

D. Louvers. 

 

1.3 DEFINITIONS 

A. GRD’s:  Grilles, Registers, and Diffusers. 

1.4 REFERENCES 

A. AHRI 885:  Procedure for Estimating Occupied Space Sound Levels in the Application 
of Air Terminals and Air Outlets. 

B. AMCA 500:  Laboratory Methods of Testing Louvers for Rating. 

C. ASHRAE 70: Method of Testing the Performance of Air Outlets and Air Inlets. 

D. ASHRAE-F:  ASHRAE Handbook of Fundamentals. 

E. SMACNA-DCS:  HVAC Duct Construction Standards, 3rd Edition. 

1.5 SUBMITTALS 

A.  General:  Comply with Section 20 05 00.  

B. Product Data:  Submit product information for all items to be used.  

C. Operation and Maintenance:  Submit operation and maintenance data and submittal data 
for inclusion in project O&M Manuals. 

PART 2   PRODUCTS 
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2.1 ACCEPTABLE MANUFACTURERS 

A. Products shall comply with Section 20 05 00, Paragraph 2.01, Acceptable Manufacturers. 

B. Grilles, Registers and Diffusers:  Titus, MetalAire, Krueger, Price, Tuttle & Bailey, Kees, 
Carnes. 

C. Roof Vents:  PennBarry, Greenheck, Carnes, Cook “TRE” Series. 

D. Louvers: Ruskin, Greenheck, Leader Industries, American Warming and Ventilating. 

2.2 GENERAL REQUIREMENTS 

A. Type:  Air outlets and inlets shall be of the size, type, and with number of throws as 
shown on the drawings; and shall match the appearance and performance of the 
manufacturers' models specified and scheduled on the drawings. 

B. Performance:  Air outlet and outlet performance shall be based on tests conducted in 
accordance with ASHRAE 70. 

C. Sound Level:   Air outlets and inlets shall not exceed a sound level of NC 30 for the size 
indicated and airflow rate application.  Sound levels shall be determined in accordance 
with AHRI 885 and ASHRAE-F. 

D. Finish:  Grilles, Registers and Diffusers shall have factory applied finish, color as 
selected by Architect/Engineer, except where indicated to have a brushed aluminum 
finish (or other finish type).  Finish shall be an anodic acrylic paint, baked on, with a 
pencil hardness HB to H.  Pint shall pass a 90 hour ASTM B117 salt spray test, 250 hour 
ASTM D870 water immersion test, and an ASTM D2794 reverse impact test with at least 
a 50 inch-pound force applied. 

E. Frame Style:  Provide air outlets and inlets with frame style to match ceiling or wall 
construction installed in.  Where supply air outlets or inlets are installed in T-bar ceiling 
systems, they shall be factory installed in 2' x 2' or 2' x 4' metal panel to match ceiling 
layout.  Where installed against gypsum board surface, brick or similar hard surface, or 
where exposed, provide with 1-1/4-inch wide outer border.  Where space does not permit 
installing 2' x 2' metal panel, provide outlets or inlets with 1-1/4-inch wide outer border.  
Where air outlets are installed adjacent to surface mounted light fixtures, outlets shall 
have 4-inch deep drop frames.  (See reflected ceiling plan and/or electrical lighting plan 
for ceiling and lighting types). 

F. Transfer Grilles:  Ceiling transfer grilles shall be same as ceiling exhaust grilles (CEG) 
unless noted otherwise; wall transfer grilles (WTG) shall be same as wall exhaust grilles 
(WEG) (unless noted otherwise). 

G. Construction:  Air outlets and inlets shall be of steel or aluminum construction except 
that: 

1. Where noted to be constructed of a specific material, shall be as noted. 
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2. In assemblies with a required fire rating and required to have fire dampers shall 
be of steel construction.  

3. In wet areas or subject to condensation (i.e., locker rooms, restrooms, kitchens, 
exterior soffits, etc.), where not used in fire rated assemblies, shall be of 
aluminum construction. 

4. Air outlets and inlets in the same room, area, or within common view shall be 
constructed of the same material. 

2.3 SUPPLY AIR OUTLETS 

A. Ceiling Diffuser (CD):  Aluminum or steel construction, have louver face, for horizontal 
discharge and square neck.  Louver face shall be fixed, and be available for one, two, 
three or four way discharge configurations.  Core shall be easily removed with no tools 
required.  Krueger SH, SH5 Series (or approved equal). 

2.5 RETURN AIR INLETS 

A. Ceiling Return Grille (CRG):  Aluminum construction, "cube-core" or "egg-crate" type, 
with 0.025-inch thick x 1/2-inch deep strips mechanically joined to form 1/2" x 1/2" x 
1/2" cubes.  Krueger Series EGC5. Titus Series 50F. 

2.6 EXHAUST AIR INLETS  

A. Ceiling Exhaust Grille (CEG):  Same as CRG. 

B. Ceiling Exhaust Register (CER):  Same as CEG but with opposed blade damper operable 
from face of register.  

C. Wall Exhaust Grille (WEG):  Same as WRG. 

 

2.7 ROOF VENTS  

A. Type:  Low silhouette roof vent, with arched top.  Greenheck Model FGI, FGR (or 
approved).   

B. Construction:  Aluminum, fabricated with arched interlocking panels, rounded edges, 
vertical sides, designed for mounting on factory fabricated roof curbs, with horizontal 
1/2-inch mesh wire bird screen, and integral galvanized steel supports for rigidity.  Roof 
vents used for intake shall have provision for installing 2-inch thick aluminum filters. 

C. Performance:  Hood pressure drop shall not exceed 0.05 inch wc at 500 feet per minute 
(ducted model, with screen, no filters). 

D. Size:  Roof vents shall have throat size as indicated on the plans (or size to match the 
connecting duct sizes indicated).   
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E. Finish:  Baked enamel, color as selected by Architect. 

F. Roof Curb:  Shall be constructed of minimum 18 gauge galvanized steel or 0.064-inch 
thick aluminum, of all-welded construction, with top wooden nailer held in place by 
metal wrap-around, and internally insulated with minimum 1/2-inch thick rigid fiberglass.  
Size of curb shall match roof vent.   

G. Dampers:   

1. General:  Provide all intake roof vents with motorized dampers; provide all relief 
(and exhaust) roof vents with motorized dampers and backdraft dampers.  
Backdraft dampers shall be the counter balanced type (unless noted otherwise).  
Size shall match roof vent throat size (unless noted otherwise).  

 2. Motorized Type:  Shall be as specified in Division 25.  Actuator shall be 
provided by Division 25; where used as relief shall have modulating control.   

2.8 Louvers 

 A. Type: High performance, 4” deep, stationary, drainable louvers. 

B. Frame: 6” deep, constructed of minimum 0.090” 6063t5 extruded aluminum, with 
integral downspouts in jambs and mullions. 

PART 3   EXECUTION 

3.1 INSTALLATION 

A. General:  Install air outlets and inlets in locations indicated and so as to conform with 
building features and coordinated with other work.  See hangers and supports 
specification Section for supports and additional requirements. 

B. Location Verification:  Verify all air inlet/outlet locations with building features and 
other trades prior to installing any duct systems that will connect to the air outlets/inlets.  
For locations where air inlet/outlet location is noted to be verified, or location is not clear, 
develop shop drawings showing the proposed location, or the location that best suits field 
conditions, and submit for review. 

C. Connections:  Furnish all necessary screws, clips, duct collars, and transitions required to 
allow for the installation and connection of ductwork to all air outlets/inlets.  Connect all 
ductwork to air inlets and outlets with fasteners, minimum one each side and in 
compliance with SMACNA-DCS.  See ductwork specification Section for sealing and 
additional requirements. 

D. Painting: 

1. Paint ductwork and accessories which are visible behind air outlets and inlets flat 
black.  Painting to include ductwork, duct liner, turning vanes, liner attachments, 
and all visible items (including fastening pins for duct lining). 
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2. Coordinate with the Division 09 Contractor for any necessary painting of air 
outlets/inlets/louvers prior to installation. 

END OF SECTION 
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PART 1 GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 20 05 00 apply to this Section. 

1.2 WORK INCLUDED 

A. Heat Recovery Units. 

B. Energy Recovery Ventilators  

C. Start-up.   

D. Owner Instruction.   

1.3 SUBMITTALS 

A. General:  Submittals shall comply with Section 20 05 00.   

B. Product Data:  Submit product information on unit including fan curves, coil 
performance, unit construction details, wiring diagram, calculations showing heat 
recovery, and point of connection of all utilities. 

1.4 GENERAL REQUIREMENTS   

A. Standardization: All heat recovery units of the same type shall be the product of the same 
manufacturer. 

B. Substituted Equipment: The drawings show design configuration based on a particular 
manufacturer’s equipment (i.e. basis of design). Use of another manufacturer’s 
equipment (i.e. substituted equipment) that is configured different from what is shown 
will require redesign of mechanical ductwork, piping, electrical, structural, unit support 
systems, and general building construction to accommodate the substituted equipment. 
Such redesign shall meet the requirements and have the approval of the 
Architect/Engineer prior to fabrication. Contractor shall submit complete shop drawings 
showing all alternate unit installation plans and details; shop drawings shall comply with 
Section 20 05 00. The redesign shall be equal or superior in all respects to the 
Architect/Engineer’s design (as judged by the Architect/Engineer), including such aspects 
as equipment access, ease of maintenance, duct connection locations, unit electrical 
requirements, noise considerations, vibration unit performance, and similar concerns. 
Cost of redesign and all additional costs incurred to accommodate the substitutional 
equipment shall be borne by the contractor. Contractor is cautioned that certain aspects of 
the equipment cannot be fully evaluated until items are installed and operational, and all 
added costs after installation to make units equal to the basis of design shall be by the 
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Contractor. 

C. Shop Drawing:  Submit drawings of unit showing all dimensions and locations of unit 
components.   

D. Start-Up Report:  Submit completed unit inspection and start-up report. 

E. Operation and Maintenance:  Submit Operation and Maintenance data and submittal data 
for inclusion in project O&M Manuals. 

1.5 REFERENCES 

A. AMCA 230:  Laboratory Methods of Testing Air Circulating Fans for Rating and 
Certification. 

B. AMCA 300:  Reverberant Room Method for Sound Testing of Fans. 

C. AHRI 410:  Standard for Forced Circulation Air Cooling and Air Heating Units. 

D. ASHRAE 84:  Standard for Method of Testing Air-to-Air Heat/Energy Exchangers. 

E. ASTM D-2247:  Standard Practice for Testing Water Resistance of Coatings in 100% 
Relative Humidity. 

PART 2 PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Products shall comply with Section 20 05 00, Paragraph 2.01, Acceptable Manufacturers. 

B. Heat Recovery Units: Oxygen8, RenewAire, Innovent 

C. Energy Recovery Ventilator: RenewAire, ConsERV. 

2.2 GENERAL 

A. Guards:  All belt drives shall be equipped with belt guards.  Exposed openings into fan 
housings shall be protected with substantial metal screens or gratings.  

B. Drives:  Shall be sized for not less than 150% of the rated motor horsepower. 

C. Adjustable Sheaves:  All belt drive fans shall have adjustable sheaves (except where 
motors are 5 hp and larger, fixed sheaves may be used).  Sheaves shall be selected so that 
they are at their midpoint at the design conditions.  

D. Bearings: Heavy duty, pillow block, self aligning ball type. Selected for minimum L-50 
life of 200,000 hours at the maximum horsepower and operating speed for the fan class.  
All bearings shall be pressure lubricated with safety pressure relief grease fittings.  All 
grease fittings shall be extended to accessible position.  Bearing support bars shall be of 
structural channels of sufficient size and strength to insure flat bearing mounting surface 
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and proper structural support.  Bearing supports shall be constructed to allow for fan 
wheel removal.  Bearings shall be bolted in place (welding is not acceptable).  

E. Balancing and Shafting:  The shafting of the fan shall be sized not to exceed 75 percent 
of the first critical speed under the specified operating conditions, and the lateral static 
deflection of the shaft shall not exceed 0.003 inches per foot of the length of the shaft.   
The shaft and fan wheel(s) shall be dynamically balanced in two planes as a complete 
unit to a maximum residual unbalance of 0.15 oz. at 95 percent of the fan wheel radius in 
each plane.  

F. Motors:  Shall be UL listed and as specified in Section 20 05 00.  

G. Outlets and Inlets:  Equipment shall be furnished with attachment angles and/or flanges 
as required for attaching ductwork as shown on the drawings.  

H. Fan Performance:  Shall be based on laboratory tests conducted in accordance with 
AMCA 230.  Fan capacity shall not be less than the values scheduled on the drawings 
and shall be constructed to be able to operate with total pressures 20% higher than that 
indicated. 

I. Fan Arrangement and Drive:  Shall be as shown on the drawings and as required to 
accommodate installation. 

J. Coils:  Shall have the capacities scheduled on the drawings with air and water pressure 
drops not exceeding the values shown.  Coils shall be certified in accordance with AHRI 
410.  

K. Controls:  Coordinate with Division 25 Contractor for required interfaces between air 
handling equipment and building control system.  

L. Gasketing:  Where units are furnished in sections, unit manufacturer shall furnish unit 
with gasketing to allow sealing of adjoining sections.  

M. Sound Tests: Shall be done by fan manufacturer in an AMCA certified sound testing 
laboratory.  Sound tests shall be conducted in accordance with AMCA 300.  Provide 
necessary testing and calculations to develop required sound data.  Tested sound power 
levels shall not exceed specified levels by more than 3 dB in any octave band. 

2.3 HEAT RECOVERY UNITS 

A. Type: Outdoor heat recovery air handler using plate and frame heat exchanger. 

B. General: 

1. Unit shall be complete single package, self contained factory assembled unit, 
requiring only electrical, piping, and control connections to operate. 

2. Capacity:  Shall be as scheduled at the conditions noted. 

3. Unit configuration shall be as shown on plans. 
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C. Air Filters:  

1. General:  Unit shall be provided with filter racks for accommodating filter sizes 
as scheduled on the plans (except where filters are indicated to be installed at 
another location). 

2. Filter Type:  Shall be pleated panel, disposable type.  Filter shall have MERV 
efficiency as scheduled on the drawings as evaluated by ASHRAE 52.2. 

3. Gauge: Provide magnehelic gauge with tubing to measure pressure drop across 
filters; factory mounted. 

D. Casing:  

1. General: Constructed of minimum 16 gauge G-90 galvanized steel or Series 3105 
aluminum alloy, welded or bolted to minimum 10 gauge galvanized steel or 
aluminum frame. Unit shall be reinforced for maximum anticipated static 
pressure involved, but no less than 6" w.c.  Unit shall have leakage less than 1% 
of unit’s scheduled capacity at 1.5 times the fan total static pressure scheduled. 
Unit roof shall be sloped for drainage, and be completely weather tight for 
outdoor installation.  All seams shall be sealed to prevent leaks.  Where bolted, 
fasteners shall be zinc plated type with neoprene washers.  

2. Liner: Interior of cabinet shall be insulated with minimum 2-inch thick, 3.0 
pound per cubic foot density fiberglass insulation applied with mechanical 
fasteners 12-inch on center.  Provide with minimum 22 gauge galvanized steel 
solid liner inside entire unit.  

3. Base: Fully welded, structural steel construction, with full perimeter steel (or 
aluminum) c-channel (or tubing) with inside angle for rooftop curb mounting.  
Provide steel (or aluminum) cross supports (tubing, channels, or angles) to insure 
unit rigidity. Provide base with lifting lugs to allow for crane lifting.  

4. Floor: Double wall construction with minimum 16 gauge galvanized steel (or 
aluminum) inner floor, two inch thick rigid insulation, and 20 gauge galvanized 
steel (or aluminum) sub-floor.  All floor seams shall be caulked and sealed.  

5. Access Doors: Double wall construction, full size of section accessed (but not 
wider than 24") hinged type, with extruded aluminum doorframe, built in thermal 
break, and full perimeter gasket.  Doors shall be opened by releasing multiple 
latches or similar method requiring no tools.  Doors shall have a 12” round 
hermetically sealed double glazed laminated glass window. Provide access doors 
to each section of the unit.   

6. Drain Pans: Drain pans shall be provided under all cooling coils, heat 
exchangers, mixed air sections and other areas where moisture may collect.  
Fabricate from 16 gauge 304 stainless steel, extend past cooling coil and heat 
exchangers to capture all carryover moisture. All pans are to be triple pitched for 
complete drainage with no standing water in the unit.  Insulate with minimum ½" 
foam insulation, and have “Double Bottom” construction with welded corners.  
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Provide stainless steel, 1-1/4"MPT drain connection (or as required by Code) 
extended to the exterior of the unit base rail.  Units in excess of 160 inches in 
width shall have drain connections on both sides.  All drain connections shall be 
piped and trapped separately for proper drainage.  Furnish field installable p-traps 
for discharge of condensate to roof (or to a location as noted on plans).   

7. Exterior Finish: All exterior surfaces shall be painted with a polyester resin paint 
system that is designed for long term corrosion resistance meeting or exceeding 
ASTM B-117 Salt Spray Resistance at 95 degrees F. 1,000 hrs. and ASTM D-
2247 Humidity Resistance at 95 degrees F. 1,000 hrs. The color shall be selected 
by the Owner.  Units with aluminum exterior finish do not require painting, but 
shall have a smooth, clean, natural aluminum finish. 

8. Pipe and Electrical Chases: Provide unit with necessary pipe and electrical chases 
to allow all connections to internal unit components, and to exterior piping and 
utilities.  All piping shall be isolated from the air stream and shall be contained 
within the unit and protected from outdoor weather (except where specifically 
noted otherwise on plans).  Bottom of chases shall have field installed blank-off 
plates of construction equivalent to unit casing. 

E. Fan(s): 

1.  General: Steel construction, type and quantity as noted on plans.  Fans shall be 
multi-blade centrifugal type.    

2. Vibration Isolation: Fan(s) and motor(s) shall be mounted internally in the fan 
cabinet on an integral base.  This assembly shall be isolated from the cabinet by 
steel springs of 1" deflection and the fan outlet shall be isolated from the cabinet 
by means of a neoprene-coated flexible connection.  Springs shall be free-
standing, seismically housed steel type, with leveling bolts, selected to a 
maximum transmissibility of 5 percent.  Isolator shall be mounted on a neoprene, 
or fiberglass, high frequency absorber with no metal-to-metal contact between 
the spring housing base and the base of the fan cabinet.  Isolators restraints shall 
be rated for seismic zone 3, essential facility. Electrical grounding of the rotating 
assembly shall be done through the motor wiring.  The fan motor shall be factory 
wired with a flexible conduit of adequate length so that it will not affect the 
vibration isolation to any appreciable degree.   

3. Backdraft Damper:  Provide exhaust fan with gravity backdraft damper. 

F. Cooling Coils:  Direct expansion (DX) cooling coil, to give cooling capacity as 
scheduled.  Constructed of copper tubes that are expanded into aluminum fins, complete 
with thermostatic expansion valves, adjustable super heat controls, and external 
equalizers. Coils shall be rated for 250 psig working pressure.  Provide split coil to 
accommodate two independent refrigeration circuits. 

G. Heating Coils:  
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1. Tubes:  Shall be 5/8-inch or 1-inch OD copper tubes expanded into full fin 
collars for permanent fin-tube bond and expanded into cast iron or seamless 
copper headers for permanent leak-tight joint.  

2. Fins:  Shall be plate-type aluminum or copper fins with full fin collars for 
maximum fin-tube contact and accurate spacing, mechanically bonded to tubes 
for permanent fin-tube bond.  

3. Casing:  Shall be constructed of minimum 16 gauge galvanized steel, center and 
end supports provided on all coils with header heights 33 inches or less.  On 36, 
42 and 48-inch header height coils up to six rows and 120 inches in length, 
provide 16 gauge casings with 14 gauge end and center supports.  On 36, 42 and 
48-inch header height coils greater than six rows of 120 inches in length, shall 
have 14-gauge casings, center and end supports.  Provide coated, galvanized steel 
center tube supports on lengths over 42 inches.  

4. Tests:  All coils shall be proof tested at 1.5 times maximum working pressure, 
then leak tested at maximum working pressure.  Minimum test pressures shall be 
300 psig proof test and 200 psig leak test.  

5. Turbulators:  Provide bronze, spring type turbulators inside coils where indicated 
or required to provide capacity shown.   

H. Heat Recovery Coil:  

1. Type:  Fixed plate type air-to-air heat exchanger, with diagonal style air flow.    

2. Construction:  Unit shall have aluminum plates and framing, with completely 
separated airstreams.  Airtight sealant between adjacent airstreams shall be 
elastic synthetic resin adhesive suitable for temperatures of -40 degrees F to +212 
degrees F.  Unit shall be reinforced to withstand 10" W.G. pressure differential 
across surfaces without leakage or deflection of plates.  Casing constructed of 
aluminum with full size pan under complete heat recovery coil entering and 
leaving air sections, and condensate drains.   

3. Testing:  Heat exchanger tested to ASHRAE Standard 84 for zero leakage, 
efficiency and pressure drop by an independent test lab.  Submit test data.  

4. Face and Bypass Dampers:  Unit shall have face and bypass dampers to bypass 
outside air around the heat recovery coil for frost and temperature control (i.e. 
economizer).  Controls shall be by Division 25.   

5. Frost and Temperature Control Sequence:  By Division 25, operating as follows:   

a. Frost Control: Temperature sensor on exhaust air side (leaving) heat 
recovery coil shall modulate dampers so that outside air bypasses the 
heat recovery coil to keep leaving exhaust air temperature above 
setpoint.  Setpoint shall be adjustable, and shall initially be set at 33 
degrees F. 
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b. Temperature Control: See Division 25. 

I. Filters: Unit shall be designed to hold filter type as scheduled and as specified in Section 
23 40 00, with minimum face area (or velocity) as scheduled on the plans.  Access for 
filter maintenance shall be through a full height service door on the side of the unit.  
Provide with magnehelic differential pressure gauge factory mounted and connected. 

J. Outside Air/Return Air/Exhaust Air Section: 

1. General: Unit shall have outside air, return air, and exhaust air dampers to allow 
for 0 to 100% outside air, 0 to 100% exhaust air, and full return air.  
Configuration shall be as shown on drawings (or manufacturers standard where 
not indicated).   

2. Motorized Dampers: Low leakage dampers, airfoil blades, fabricated from 
galvanized steel, with neoprene, extruded vinyl or butyl rubber edge seals and 
flexible metal jamb seals.  Bearings shall be nylon, molded synthetic, or oil 
impregnated sintered metal.  Sized for maximum face velocity of 1500 feet per 
minute. 

3. Backdraft Dampers:  As specified in Section 23 33 00. 

4. Hoods/Louvers: Constructed of same material and finish as unit casing; with 
birdscreen.  Size outside air intake for maximum of 800 feet per minute or so as 
to have no water intake. Size exhaust outlet for maximum of 1200 feet per 
minute. 

K. Electrical: 

1. General: Unit shall be for use with single point electrical power connection. Unit 
shall be furnished with all necessary wiring, raceway, transformers, and 
accessories to connect power to all unit devices requiring electrical power 
(including lights, receptacles, and controls).  Electrical shall comply with NEC 
and local code requirements. Unit shall have multiple fused power disconnects, 
arranged so that power serving the units lights and receptacles may remain 
powered when power to all other devices (motors, controls, etc.) is shut-off at 
other disconnects. Disconnects shall comply with NEC, be accessible from 
outside unit enclosure, able to be padlocked in the “off” position. 

2. Control Compartment: Unit shall have a control compartment housing all unit 
motor starters, disconnects, vfd’s, and related components.  Each fan shall be 
provided with a motor starter (unless a VFD is shown), with hand-off-auto 
switch, and fused disconnect.  Motor circuit protectors shall be magnetic trip, UL 
approved for motors with an “Off-On” handle accessible from outside the 
enclosure.  Continuous current ranges and adjust able ranges shall meet NEC 
requirements for full-load and locked-rotor current.  Adjustment instantaneous 
trip points shall be provided for full protection without nuisance tripping.  
Handles shall be able to be padlocked in the “off” position.  Motor starters shall 
have ambient compensated bi-metal overload relays.  Fan On/Off/Auto switch 
shall be oil and watertight.  MCC enclosure doors shall have latches and 
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defeaters to ensure door cannot be opened without the main disconnect being off 
or the defeater being deliberately voided.  

3. Lights: Shall be minimum 75 watt incandescent light with outdoor rated guarded 
enclosure for each unit sections. Provide switch on each side of unit for light, 3-
way type. Shall be factory wired to switches and to unit 115 V/1 PH power 
circuit.   

4. GFI Outlets: Provide unit with GFI 110 volt duplex outlet. Shall be factory wired 
to switches and to unit 115 V/1 PH power circuit.   

5. 115 V/1 PH Circuit:  Shall serve lighting and receptacles, and have fused 
disconnect. 

L. Controls: Shall be by Division 25, except for safety controls which shall be integral with 
the unit. 

M. Curbs: Factory fabricated of minimum 14 gauge galvanized steel, minimum 12 inches 
high.  Factory designed to support unit weight, to seal weathertight, and to be compatible 
with roofing system used with. 

N. Curbs:  Provide seismic rated spring isolated curb; see Section 20 05 48. 

O. Factory Start-up: The complete unit shall be test fired and preliminary adjustments made 
prior to leaving the factory.  Final adjustments shall be made in the field during unit start-
up by factory authorized service technician. 

2.4 ENERGY RECOVERY VENTILATOR 

A. Type: Outdoor, rooftop energy recovery ventilator using enthalpy heat exchanger. 

B. General: 

1. Unit shall be complete single package, self contained factory assembled unit, 
requiring only electrical, duct, and control connections to operate. 

2. Capacity:  Shall be as scheduled at the conditions noted. 

3. Unit configuration shall be as shown on plans. 

C. Cabinet:  

1. General: Constructed of minimum 20 gauge G-90 galvanized steel, reinforced 
and constructed for maximum anticipated static pressures involved, but no less 
than 4" w.c. with cabinet leakage less than 1% of scheduled airflow.  

2. Liner: Interior of cabinet shall be insulated with minimum 1-inch thick, 4 pound 
per cubic foot density foil scrim faced fiberglass insulation to provide a cleanable 
surface.  Double-wall construction with foam injected insulation and interior 20 
gauge G-90 galvanized steel is also acceptable. 
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3. Access Doors: Constructed same as cabinet, size to access unit internals, with full 
perimeter gasket.  Doors shall be opened by releasing multiple latches or similar 
method requiring no tools.   

D. Fan(s):  Integral supply and exhaust fans, direct drive, steel or aluminum construction, 
multi-blade centrifugal type.  Motors shall be ECM type.  

E. Energy Recovery Core:  

1. General:  Total enthalpy type, capable of transferring both sensible and latent 
energy between airstreams.  Latent energy transfer shall be accomplished by 
direct water vapor transfer from one airstream to the other, without exposing 
transfer media in succeeding cycles directly to the exhaust air and then to the 
fresh air.  No condensate drains shall be required. 

2. Certifications:  The energy recovery cores used in these products shall be third 
party Certified by AHRI 1060 for Energy Recovery Ventilators.  AHRI published 
certifications shall confirm manufacturer’s published performance for airflow, 
static pressure, temperature and total effectiveness, outdoor air (OACF) and 
exhaust air leakage (EATR).  OACF shall be no more than 1.02 and EATR shall 
be a 0% against balanced airflow.   

F. Filters: Unit shall be provided with filter racks for accommodating 2” thick filters (unless 
noted otherwise), with minimum filter area (or sizes) and MERV rating as scheduled.  
Access to filters shall be through unit access doors. 

G. Electrical:  Unit shall be for use with single point electrical power connection. Unit shall 
be furnished with all necessary wiring, raceway, transformers, contactors, relays, motor 
starters, and accessories with power and controls connected to all unit devices for unit 
operation and with the specified sequence.  Electrical shall comply with NEC and local 
code requirements. Unit shall have a main fused power disconnect.  Disconnects shall 
comply with NEC, and be accessible from outside unit enclosure. 

H. Controls: Unit control shall be by Section 23 09 33 (unless otherwise noted); unit shall 
have limited factory controls to provide necessary safeties and to allow for control by 
Section 23 09 33.  Section 23 09 33 shall enable unit fans when “run” terminals are 
connected.  Unit shall be furnished with all necessary relays, starters, wiring terminal 
strips, timers, safety devices, etc. to allow for the sequence of operation as specified in 
Section 23 09 33 using the Section 23 09 33 control system.  Unit wiring shall be color 
coded and numbered corresponding to unit’s wiring diagram.  Access panels to unit 
controls shall be hinged with latches (or equivalent device), requiring no tools to open. 

I. Roof Curb:  Factory fabricated heavy gauge steel curb, with horizontal base foot, top 
wood nailer wrapped over top with top of steel curb, and top gasket seal.  Size, 
configuration, and capacity to match equipment served and roof slope installed on.  Curb 
shall provide level watertight mounting surface for equipment served, and shall have 
provisions for seismic anchoring of unit to curb, and curb to building structure.   

J: Damper:  Provide with motorized Class I outside air and exhaust air dampers; interlocked 
to unit fans.  
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PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install the heat recovery units as shown on the drawings and in accordance with 
manufacturer's instructions. 

B. All drains from plenums and drain pans shall be piped to the closest drain or as indicated 
on the drawings.   

C. The drawings show design configurations based on particular manufacturer's equipment.  
If contractor's selected manufacturer's equipment configured different from that which is 
shown, the Contractor shall provide all necessary modifications to ductwork, support 
systems, electrical requirements, and piping systems as required to accommodate 
furnished equipment at no additional cost to the Owner.   

D. Supplier shall include in bid, cost for changing sheaves on all belt driven fans to suit 
balancer or Engineer requirements. 

E. Sheaves:  Include in bid costs for sheave changes for all belt driven fans as required to 
suit balancer or Engineer requirements.  If fewer fans require sheave changes a credit (i.e. 
deductive change order) will be issued. 

3.2 START-UP   

A. Initial Checks:  Prior to operating units, checks shall be made to insure that adequate 
voltage, plumbing connections (where applicable), duct connections, electrical 
connections, control connections, and other items as listed by the manufacturer are 
properly provided/connected and operating to insure safe and proper unit operation.   

B. Testing and Adjustment:  Operate unit in various modes of operation to test for proper 
operation, including fan rotation, proper damper travel (where applicable), proper 
cooling/heating, correct interface to other controls (time clock, fans, etc.), coil 
temperature controls, etc.  Tighten belts to proper tension, lubricate bearings, and make 
all other necessary adjustments, all per manufacturer's directions. 

C. Final Check:  When the testing and adjustment is complete, a final check of each unit 
shall be done by the manufacturer's authorized service representative, or direct employee, 
to verify proper unit operation.  Any defective items shall be repaired or replaced by the 
contractor until proper operation is confirmed by the manufacturer's authorized service 
representative.   

D. Written Report:  When the final check has been completed, a written report from the 
manufacturer's authorized service representative shall be provided.  This report shall list 
all units checked, items checked, check results, any items which may impair proper unit 
operation, and the name and phone number of the actual individual(s) doing the check.  
The report shall include a statement stating whether or not all units are operating as 
specified.   

3.3 OWNER INSTRUCTION   
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A. After all testing and adjustments have been satisfactorily completed, the Owner shall be 
provided with operator instructions (including start-up, shut-down, emergency, 
maintenance, and repair instructions) by the manufacturer's authorized service 
representative.   

B. Time Period:  Instruction period shall be for a minimum of four (4) hours for each unique 
heat recovery unit or coil type.   

C. Instruction and notification shall comply with Section 20 05 00.   

3.4 COMMISSIONING  

A. The Products referenced in this section are to be commissioned per Division 01 Section 
20 08 00. The Contractor has specific responsibilities for scheduling, coordination, 
startup, test, development, testing and documentation. At a minimum, the Contractor 
shall provide a documented and signed recorded to verify that all equipment and systems 
installed under this contract have been inspected and functionally tested to verify full 
compliance with the contract specifications. In many cases, this shall require the 
Contractor to create or otherwise provide procedures and checklists for approval by the 
Commissioning Consultant prior to the start of functional testing. Reference Division 01 
Section 20 08 00 and coordinate all commissioning activities with the Commissioning 
Consultant. 

END OF SECTION 
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PART 1 GENERAL 

1.1 WORK INCLUDED   

A. Air Handlers.   

B. Unit Ventilators. 

C. Start-up. 

1.2 DEFINITIONS   

A. "ESP" means "External Static Pressure" and when listed for a heat pump unit is defined to 
mean, "The pressure drop due to airflow through all items external of the heat pump cabinet 
plus the units supplementary electric heater pressure drop and air filter pressure drop, at 
standard conditions with a "wet" coil, at the cfm scheduled."  

B. "Ton" means, "12000 British Thermal Units per hour of cooling capacity per ARI rating 
conditions at 80 db / 67 wb degree F indoor coil entering air temperatures and 95 db degree F 
outdoor coil entering air temperature."  Where ton is used,it refers to a unit's cooling capacity 
at the units nominal cfm.   

C. "ARI" means, "Air Conditioning and Refrigeration Institute."   

1.3 QUALITY ASSURANCE   

A. Listing:  Units shall be listed by an approved testing laboratory for the use and application 
intended. 

B. Rating and Certification:  Unit performances shall be tested and rated in accordance with ARI 
Standard 320-86, and units shall be ARI certified.   

C. Units shall be intended for commercial use and shall include all manufacturer's recommended 
accessories for heavy commercial use.  

D. Energy Efficiencies:  Heat pumps energy efficiencies shall not be less than local energy code 
requirements.   

1.4 SUBMITTALS   

A. Shall comply with Section 20 05 00, Submittals.   

B. Provide complete product information submittals on all units.  

PART 2  PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS   
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A. Products shall comply with Section 20 05 00, Paragraph 2.01, Acceptable Manufacturers.   

B. Unit Ventilators: Trane, Magic Aire, Daikin. 

2.2 UNIT VENTILATORS 

A. Type:  Unit Ventilators, Daikin, series number as indicated on the plans, or approved equal.   

B. Cabinet and Chassis:   
1. The unit chassis shall be constructed of minimum 16 gauge, furniture quality die formed 

steel and shall be all-welded construction.  All welded assemblies and fabricated parts 
shall receive a 5-stage phosphatizing treatment, and internal components shall be dipped 
full depth in prime coat enamel prior to baking.  Unit shall have an inner casing so that 
removal of the front panel shall not affect the operation of the unit.   

2. Unit shall have leveling screws for height adjustment for uneven floor surfaces.   
3. Unit discharge grille shall be continuous fabricated steel constructed of round edged 

steel bars to provide 15 degree vertical deflection and finished to match top surface.  
Adjustable discharge vanes shall be provided beneath the grille. To prevent entry of 
small objects into the fan, provide a discharge grille screen for fans located in the line of 
sight. 

4. Color:  as selected by the Owner.  
5. Unit shall be of configuration as required to suit application. 
6. Cabinet shall be internally insulated with not less than 1/2-inch thick, 3/4-pound density 

fibrous glass insulation fastened with water-proof and fire resistant adhesive, designed 
for thermal and acoustic use.  Cabinet end pockets shall be a minimum of 12 inches 
wide to facilitate piping and service.  If less than 12 inches, unit manufacturer shall 
provide an extended cabinet or piping enclosure. 

7. Trim Pieces:  Provide end trim pieces of same construction and color as unit cabinet to 
allow for mating up to baseboard unit (and similar items) to provide clean, attractive 
joint.  No ragged ends or protruding edges of metal will be acceptable. 

8. Unit Access: Access for inspection and cleaning of the unit and fan section shall be 
provided.  The unit shall be installed for proper access.  Procedures for proper access, 
inspection and cleaning of the unit shall be included in the maintenance manual. The 
front surface shall consist of one removable panel for quick removal. 

C. Outdoor Air:   
1. The unit shall be capable of delivering room air or outdoor air up to rated capacity.  Unit 

shall be capable of automatically providing all room air, a pre-determined quantity of 
outdoor air, or up to rated capacity of outdoor air, or anywhere in between, as required 
by the thermal needs of the room (see control requirements for control of outdoor air).  

D. Ventilation Performance: 
1. Unit manufacturer shall provide airflow performance data by specific option and size 

per ARI 840-98.  If the manufacturer cannot provide ARI 840 certified airflow data they 
must provide, at their expense, certified, independent, balancing reports verifying 
compliance with ARI 840.  These reports shall be submitted to the mechanical engineer 
for approval. 

E. Fans and Motor:   
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1.  Each unit shall be of draw-through or blow-through design with respect to air flow.  
Unit shall have air flow capacity as scheduled on the drawings.  Unit shall have modular 
fan construction.  Fan housings shall be constructed with trapezoidal outlets for reduced 
sound level.  

2. Fan and motor assemblies shall be of the direct drive type with fans located on the 
discharge air side of the coil and mounted on a 1-1/4-inch hollow steel shaft with full 
size sleeve-type end bearing.  The shaft shall be connected through a flexible coupling 
to a multi-speed, permanent split capacitor motor located in the unit end compartment 
out of unit air stream.  The entire motor and fan rotating element shall be isolated from 
the unit with neoprene rubber mounts.  

3. Motor shall be multiple speed type and shall be designed specifically for unit ventilator 
operation with integral auto-reset overload protection and shall be auto-transformer 
connected to allow up to 20% adjustment of rated speed to meet individual system 
requirements.  The motor shall be completely interchangeable with respect to unit size.  
Unit design shall permit removal and replacement of the motor without removing or 
replacing fans.  Motor cord shall be fitted with a polarized male plug-in.  Motor shall be 
connected so as to provide multiple speeds as required by the control system (see control 
requirements).   

4. The unit manufacturer is to provide one spare motor for each unique size and type motor 
furnished.  If the unit design is such that the entire fan and motor board assembly must 
be removed in order to replace the motor, then the unit ventilator manufacturer shall 
furnish one spare fan and motor board assembly for each unique size and type unit.   

F. Dampers:  Each unit shall be provided with an outdoor air damper and a recirculating (room) 
air damper.  The recirculating air damper shall be counter-balanced against back pressure to 
close by wind pressure from the outdoor air; it shall not be necessary to have any additional 
device to positively prevent cold outdoor air from blowing directly into the classroom on 
windy days.  Damper seals shall be of flexible, inorganic material and shall seal at both sides 
as well as along the damper edges.  All dampers shall pivot on self-lubricating nylon bearings 
and shall be interconnected to provide the control sequence specified.   

G. Electric Heating Coil:  Coil shall be of the open-wire type and with the capacity, electrical 
characteristics, and number of stages (using mercury contactors) as indicated on the drawings. 
 A high limit thermostat shall be provided to disconnect the heating elements through backup 
contactors, if an overheat condition is detected.  A dead front switch shall be furnished to de-
energize the electric resistance heating coil when the front access panel is opened.  Unit shall 
be wired in accordance with the NEC.  Units shall have fused electric heating section and fan 
motor.  Units which exceed a 48 ampere rating shall have the heating elements subdivided, 
and each subdivision shall be protected by fuses which are rated at not more than 60 amperes. 
 Unit shall have integral circuit breaker disconnect and power-wiring console in the right hand 
end pocket to facilitate field wiring of the unit. 

H. Filters:  The filter shall be of the one-piece, replaceable type, handling the total volume of the 
unit on complete recirculation, complete outdoor air, or a mixture of both.  Filter shall have a 
minimum average efficiency of 20% and an average arrestance of 85% per ASHRAE 52-76.  
Furnish two (2) extra filters for each unit.  

I. Controls:   
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1. General:  Unit shall have complete factory installed controls fully ready to connect to 
programmable thermostat controls.  Unit shall be provided with factory mounted 
terminal strip, wiring, mercury contactors/relays and related accessories to allow for 
control of unit by Division 25 Control. Unit shall accept fan on/off signal and heater 
on/off signal (for each stage). 

2. Sequence of Operation: See Division 25. 
3. Programmable Thermostat:  Shall be by Division 25. 

PART 3  EXECUTION 

3.1   INSTALLATION 

A. General:  Set units in locations as shown on the drawings and in accordance with 
manufacturer's instructions.  Install so as to allow maximum access to units.  All indoor air 
handlers shall be set on vibration isolators.  Provide custom fabricated supporting steel frame 
to hold units. 

B. Piping:  Piping joints shall be brazed.  Circulate dry nitrogen thru piping being brazed to 
prevent formation of copper oxide.  Provide piping connecting per manufacturers 
recommendations. 

C. Unit Protection:  Units shall be protected during construction to prevent mud, dirt, paint 
overspray, plaster materials, and similar debris from depositing on the unit.  Units shall be 
clean and in new condition prior to Owner acceptance. 

3.2 START-UP/TESTING & ADJUSTMENT 

A. Initial Checks:  Prior to operating units, checks shall be made to insure that adequate voltage, 
air flow, duct connections, electrical connections, control connections, crankcase heaters 
(where applicable), and other items as listed by the manufacturer are properly 
provided/connected and operating to insure safe and proper unit operation. 

B. Testing and Adjustment:  Operate unit in various modes of operating to test for proper 
operation, including fan rotation, proper damper travel (where applicable), proper heating, 
correct interface to other controls (time clock, fans, etc.), etc.  Make necessary adjustments. 

3.3   OWNER INSTRUCTION 

A. After all testing and adjustments have been satisfactorily completed, the owner shall be 
provided with operator instructions for heat pumps and unit ventilators (including start-up, 
shut-down, emergency, maintenance, and repair instructions) by the manufacturer's authorized 
service representative.  

B. Instruction and notification shall comply with Section 20 05 00. 

END OF SECTION  
 



Longview School District HVAC and Indoor Air VRF SYSTEM 
Quality Improvements  SECTION 238127 
Integrus Project No. 22220.00   
 

BID SET – 04/26/2023  
 Page 1 of 18 

PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 23 05 00 apply to this Section. 

1.2 WORK INCLUDED   

A. VRF Split System Heat Pumps.   

B. Refrigerant Piping. 

D. System Controls and Control System Design. 

E. System Interface to Other Controls. 

F. Start-up and Commissioning. 

1.3 QUALITY ASSURANCE   

A. Listing:  Units shall be listed by an approved testing agency for the use and application 
intended.   

B. Ratings and Certification:  Unit performances shall be tested and rated in accordance with 
AHRI Standards and shall be AHRI certified.   

C. Energy Efficiencies:  Equipment energy efficiencies shall not be less than code 
requirements and shall exceed code efficiencies as indicated.   

D. Installer Qualifications:   

1. General:  The installer shall have experience installing VRF systems by the 
manufacturer being used for this project.  Installer shall be certified by the VRF 
system manufacturer as a “certified installer”. 

2. Refrigeration Components:  Shall be installed by a licensed refrigeration 
mechanic having experience with VRF systems, and the work shall be supervised 
by personnel trained by the VRF system manufacturer. 

3. Controls:  Control work shall be done by individual trained and certified by the 
VRF manufacturer for the installation of the specified controls. 

1.4 SUBMITTALS   

A. General:  Comply with Section 20 05 00.   



Longview School District HVAC and Indoor Air VRF SYSTEM 
Quality Improvements  SECTION 238127 
Integrus Project No. 22220.00   
 

BID SET – 04/26/2023  
 Page 2 of 18 

B. Product Data:  Provide complete product information submittals on all units; include 
performance capacities as a function of indoor and outdoor coil db/wb temperatures and 
indoor coil air flow rates, supplementary heater capacity, fan performance (cfm vs. esp), 
and information on all filters and accessories.   

C. Refrigerant Piping:  Submit proposed refrigerant pipe sizes, schematic of routing, and 
refrigerant system accessories. 

D. Control Shop Drawings:  Submit shop drawings of complete control system, including 
the following information:  interconnect drawings showing all wiring and control 
connections, all control device locations, sequence of operation for all controlled systems, 
building floor plans with all proposed thermostat and other control device locations 
shown. 

E. Installer Qualifications:  Submit qualifications of the personnel installing the refrigeration 
system components and the system controls (when requested by the Engineer). 

1.5 GENERAL REQUIREMENTS   

A. System Type:  System shall be a Variable Refrigerant Flow (VRF) heat pump system, 
allowing for simultaneous heating and cooling modes operation of indoor units, with 
indoor units operating independently of other indoor units, changeover from one mode to 
the other (heating to cooling, cooling to heating) with no interruption to system operation, 
and the recovery of energy between units in different modes.  The system shall be 
capable of accommodating a range of the sum of all indoor unit capacity, from 50% to 
150% of outdoor unit capacity.  

B. Standardization:  In interests of Owner's standardization, all system heat pumps and heat 
pump controls shall be the product of the same manufacturer.   

C. Alternate Manufacturers:  The project has been designed around equipment by the 
manufacturer scheduled on the drawings.  Alternate manufacturers may be used (see 
Acceptable Manufacturers, Section 20 05 00); however, any redesign (from what is 
shown on the drawing) to mechanical, electrical, structural, or general construction to 
accommodate such an alternate manufacturer shall be provided by the Contractor.  
Furthermore, such redesign shall meet the requirements and have the approval of the 
Architect/Engineer prior to fabrication.  Contractor shall submit complete shop drawings 
showing all alternate installation plans and details; shop drawings shall comply with 
Section 20 05 00.  The redesign shall be equal or superior in all respects to the 
Architect/Engineer's design, including such aspects as equipment access, ease of 
maintenance, duct connection locations, unit electrical requirements, noise 
considerations, unit performance, and similar concerns. Cost of redesign and all 
additional costs incurred to accommodate the alternate heat pumps shall be borne by the 
Contractor.   

D. Refrigerant Pipe Sizing:  Due to the use of proprietary selection criteria by the heat pump 
manufacturers, the heat pump supplier shall size all refrigerant piping between the indoor 
and outdoor units and provide such sizes to the installing Contractors prior to the bid 
date. The heat pump supplier shall also determine the need for any additional 
accumulators, solenoid valves, and similar accessories and size/select such devices and 
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inform potential installing contractors to allow proper bids. The heat pump supplier is 
obligated to furnish complete heat pump units, with properly calculated pipe sizes and 
accessories so as to allow the unit performances as scheduled.   

E. Electrical and Controls: Component wiring shall comply with NEC and be color coded 
and numbered and match unit wiring diagrams. All necessary terminal blocks, fuse, 
wiring, junction boxes and electrical/control accessories shall be factory installed within 
the unit cabinet (unless noted otherwise). 

1.6 WARRANTY 

A. General: See Division 00 and 01 for general warranty requirements. 

B. Warranty - VRF System Equipment:   

1. Basic: Entire heat pump (outdoor and indoor sections) shall be warranted by the 
manufacturer to be free from all manufacturing defects and capable of providing 
satisfactory operation for the project warranty period.  Repair and/or replacement 
of defective items (labor and parts) during the project warranty period shall be at 
no additional cost to the Owner. 

2. Extended: Compressors and all coils shall be warranted by the manufacturer to be 
free from defects and capable of operating satisfactorily for a period of 5 years 
beyond the basic project warranty. Extended Warranty shall cover all warranted 
parts and associated shipping to the site, with repair labor by the Owner.   

C. Warranty - VRF System Controls:   

1. Basic: System shall be warranted for the project warranty period to provide the 
sequence of operation and basic features specified, with the accuracy and 
flexibility specified. The system shall be repaired or replaced, including materials 
and labor, if in Owner's reasonable opinion, system is other than as warranted.  

2. Emergency Service: During the warranty period maintain a 24-hour emergency 
phone service and be able to respond by a trained and qualified Controls 
Engineer familiar with the installed system.     

3. Warranty Service Allowance: Include 8 hours of control 
technician/programmer’s time for special service (i.e. software changes, system 
consultation, setting up additional trends, etc.) and other services during the 
warranty period as required by the Owner or Engineer.  The Owner and 
Contractor will jointly track the amount of time used.  Only time directly 
authorized and agreed to by the Owner may be tracked as part of this allowance.  
This allowance is for work outside of other required project work, and is for 
specific tasks assigned to the Contractor by the Owner or Engineer.  

4. End of Warranty Service:  At the end of the warranty period, the Contractor shall 
provide a re-check of the entire system operation, including calibration testing of 
a sample number of components and providing any necessary control 
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adjustments for proper system operation.  Such work shall be for a minimum of 8 
hours on site. 

5. Extended Warranty:  Controls and control system shall be warranted for 2 years, 
beyond the project warranty period. 

1.7 REFERENCES   

A. AHRI 210/240:  Standard for Unitary Air Conditioning and Air Source Heat Pump 
Equipment.   

B. AHRI 350:  Standard for Sound Rating of Indoor Air Conditioning Equipment.   

C. AHRI 270:  Standard for Sound Rating of Outdoor Unitary Equipment.  

D. AHRI 1060:  Performance Rating of Air-to-Air Exchangers for Energy Recovery 
Ventilation Equipment. 

E. ASME B16.22:  Standard for Wrought Copper and Copper Alloy Solder Joint Pressure 
Fittings. 

F. ASME B16.26:  Standard for Cast Copper Alloy Fittings for Flared Copper Tubes. 

G. ASME B280:  Standard Specification for Seamless Copper Tube for Air Conditioning 
and Refrigeration Field Service. 

PART 2   PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS   

A. Products shall comply with Section 23 05 00, Paragraph 2.01, Acceptable Manufacturers.   

B. VRF Heat Pumps:  Mitsubishi, Carrier, Toshiba, Samsung, Daikin. 

D. Refrigerant Pipe and Fittings:  Domestic made products only. 

2.2 SPLIT SYSTEM HEAT PUMP - OUTDOOR UNIT 

A. Type: VRF air-to-air heat pump, outdoor section, for serving multiple indoor units. 

B. Capacity: Units shall allow the indoor units to have the minimum cooling and heating 
capacities scheduled on the drawings at the conditions shown; rated in accordance with 
AHRI standards.   

C. General: Unit shall be fully factory assembled and shall be complete with casing, coils, 
fans, compressor, piping, wiring, controls, and all other accessories required to be ready 
for field connections and operation.  Unit shall be capable of operating in the cooling 
mode from 30 to 125 degrees F ambient, and in heating mode from 0 to 65 degrees F 
ambient.  Unit shall be factory run-tested to verify proper heating, cooling, defrost, 
control, and fan operation.   
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D. Unit Casing: Shall be constructed of galvanized steel, bonderized and finished with 
manufacturer’s standard color. Casing shall be able to withstand 960 hours per ASTM 
B117 criteria.  

E. Compressor(s): Shall be high performance, inverter driven, modulating capacity scroll 
type. Compressor shall have internal overcurrent protection and thermal overload 
protection, high pressure safety switch, and crankcase heaters. Compressor(s) shall be 
mounted to avoid transmission of vibration. 

F. Refrigerant Circuit: Units shall be for use with refrigerant R-410A and shall be fully 
charged at the factory for the piping and indoor units used with. Unit shall include an 
accumulator with refrigerant level sensors and controls.  

G. Coils: Shall be of nonferrous construction with lanced or corrugated plate fins on copper 
tubing, with a factory applied corrosion resistant finish and integral metal guard 
protector. 

H. Fan: Shall be direct drive, variable speed propeller type with a raised guard to prevent 
contact with moving parts. Fan motor shall have permanently lubricated bearings and 
inherent overcurrent protection.   

I. Electrical and Controls: Units shall be for use with power of voltage and phase as 
scheduled on the drawings. Unit shall have over-current protection and DC bus 
protection. Unit shall include all controls for units components, interconnection to other 
system components for automatic operation, safeties to prevent unsafe operation, to 
accommodate system defrost, and to allow for 8 stages of operation.  Units controls shall 
be 24 volt.  

J. Sound: Unit shall have a sound rating not higher than 60 db(A) individually, and 64 
dB(A) where twinned. In “night mode” unit shall have a sound rating not higher than 50 
db(A) individually, and 53 dB(A) where twinned. 

2.3 SPLIT SYSTEM HEAT PUMP – INDOOR - CEILING CASSETTE 

A. Type: Indoor VRF heat pump for overhead suspended installation in a ceiling (or at 
ceiling height).  

B. General: Unit shall be fully factory assembled and shall be complete with fan, four-way 
discharge outlet, evaporator coil, refrigerant metering device, heavy gauge steel chassis, 
refrigerant piping controls, condensate pan, drain connection, and related accessories to 
operate properly with VRF system. 

C. Capacity:  Unit shall have minimum cooling and heating capacities as scheduled on the 
drawings at the conditions shown and with the outdoor unit indicated; rated in accordance 
with AHRI standards. 

D. Unit Casing:  Fabricated of galvanized steel, with support provisions for hanging from 
building structure. Unit shall have bottom discharge grille, adjustable for two, three, or 
four-way discharge.  Grille vane angles shall be adjustable via room wall thermostat.  
Exposed portion of unit shall have finished paint, manufacture’s standard color. 
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E. Refrigerant Circuit: Shall be fully factory piped and shall include an electronic linear 
thermostatic expansion device to allow for both heating and cooling operation. Units 
shall be factory charged with dehydrated air (or an inert gas). Unit shall have multiple 
tow-position automatic refrigerant valves to control refrigerant flow, and each branch line 
shall have a service valve to allow servicing any indoor unit without interruption of 
service to other units. 

F. Coil: Non-ferrous construction with plate fins on copper tubing, with all joints silver 
brazed. Coils shall be factory tested to a minimum of 1.5 time’s normal working pressure. 
Coil shall have corrosion resistant drain pan and drain fitting; configured to allow 
draining either end of unit. Unit shall have an integral condensate pump, rated for unit 
condensation rate and 2.5 feet of head. 

G. Fan: Direct drive, multi-speed type, statically and dynamically balanced, with 
permanently lubricated motor, manually adjustable guide vanes for side to side discharge, 
and a motorized discharge louver directing air up and down automatically.  Fan speed 
shall be adjustable via room wall thermostat to a set level, or be able to be set to vary 
according to heating or cooling demand. 

H. Filter: Unit shall have an integral washable filter, easily removable. 

I. Electrical and Controls: Unit shall be for use with power of voltage and phase as 
scheduled on the drawings.  Unit shall include all controls for unit’s components, 
interconnection to other system components, and to provide the specified sequence of 
automatic operation.   Unit shall include controls providing self-diagnostic checks, auto 
restart (on power outage or loss of control communication), test run switch, auxiliary 
contacts for control of an external heat source, four digital inputs for custom control 
applications, and three digital outputs for custom control applications. 

J. Condensate Pump: Provide unit with condensate pump.  Where not available internal to 
unit, or where internal pump doesn’t meet the pumping capacity required, provide 
external type, with controls, and gpm capacity to suit unit maximum condensate rate, at 
10 feet of head.  Provide mounting assembly, accessories for complete connections, and 
an architectural cover to match the finish of the unit to minimize visibility.   

2.4 SPLIT SYSTEM HEAT PUMP – INDOOR - WALL MOUNT 

A. Type: Wall mounted indoor VRF heat pump, ductless.  

B. General: Unit shall be fully factory assembled and shall be complete with fan, adjustable discharge 
outlet, evaporator coil, refrigerant metering device, heavy gauge steel chassis, refrigerant piping 
controls, condensate pan, drain connection, and related accessories to operate properly with VRF 
system. 

C. Capacity: Units shall have minimum cooling and heating capacities as scheduled on the drawings 
at the conditions shown and with the outdoor unit indicated; rated in accordance with AHRI 
standards. 

D. Unit Casing: Fabricated of galvanized steel, with wall mounting plate, and manufacturers standard 
white painted finish on exposed portion of unit.  Unit shall have manually adjustable guide vanes 
for side to side discharge, and a motorized discharge louver directing air up and down 
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automatically.  Discharge louver automatic operation and position shall be adjustable via room 
wall thermostat. 

E. Refrigerant Circuit: Shall be fully factory piped and shall include an electronic linear thermostatic 
expansion device to allow for both heating and cooling operation.  Units shall be factory charged 
with dehydrated air (or an inert gas). Unit shall have multiple tow-position automatic 
refrigerant valves to control refrigerant flow, and each branch line shall have a service 
valve to allow servicing any indoor unit without interruption of service to other units.   

F. Coil: Non-ferrous construction with plate fins on copper tubing, with all joints silver brazed. Coils 
shall be factory tested to a minimum of 1.5 time’s normal working pressure. Coil shall have 
corrosion resistant drain pan and drain fitting; configured to allow draining either end of unit. 

G. Fan: Direct drive, multi-speed type, statically and dynamically balanced, with permanently 
lubricated motor. Fan speed shall be adjustable via room thermostat to a set level; or be able to be 
set to vary according to heating or cooling demand. 

H. Filter: Unit shall have an integral washable filter, easily removable. 

I. Electrical and Controls: Unit shall be for use with power of voltage and phase as scheduled on the 
drawings. Unit shall include all controls for unit’s components, interconnection to other system 
components, and to provide the specified sequence of automatic operation. Unit shall include 
controls providing self-diagnostic checks, auto restart (on power outage or loss of control 
communication), test run switch, auxiliary contacts for control of an external heat source, four 
digital inputs for custom control applications, and three digital outputs for custom control 
applications. 

J. Condensate Pump:   

1.  Provide unit with condensate pump.  Where not available internal to unit, or where 
internal pump doesn’t meet the pumping capacity required, provide external type, with 
controls, and gpm capacity to suit unit maximum condensate rate, at 10 feet of head.  
Provide mounting assembly, accessories for complete connections, and an architectural 
cover to match the finish of the unit to minimize visibility.   

2. Provide unit with high level condensate overflow sensor.  Sensor shall detect high 
condensate levels in the indoor unit and stop indoor unit operation before an overflow can 
occur.  Provide mounting assembly and accessories required to install on specified indoor 
unit. 

2.5 SPLIT SYSTEM HEAT PUMP – INDOOR – FAN COIL 

A. Type: Suspended indoor VRF heat pump, ducted, fan coil.  

B. General: Unit shall be fully factory assembled and shall be complete with fan, motor, evaporator 
coil, refrigerant metering device, heavy gauge steel chassis, refrigerant piping controls, condensate 
pan, drain connection, and related accessories to operate properly with VRF system. 

C. Capacity: Units shall have minimum cooling, heating, and airflow capacities as scheduled on the 
drawings at the conditions shown and with the outdoor unit indicated; rated in accordance with 
AHRI standards. 
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D. Unit Casing: Fabricated of galvanized steel, with provisions for hanging from above.  Provide 
with access doors for side access. 

E. Refrigerant Circuit: Shall be fully factory piped and shall include an electronic linear thermostatic 
expansion device to allow for both heating and cooling operation.  Units shall be factory charged 
with dehydrated air (or an inert gas). Unit shall have multiple tow-position automatic 
refrigerant valves to control refrigerant flow, and each branch line shall have a service 
valve to allow servicing any indoor unit without interruption of service to other units.   

F. Coil: Non-ferrous construction with plate fins on copper tubing, with all joints silver brazed.  Coils 
shall be factory tested to a minimum of 1.5 time’s normal working pressure. Coil shall have 
corrosion resistant drain pan and drain fitting; configured to allow draining either end of unit. 

G. Fan: Direct drive, multi-speed type, statically and dynamically balanced, with permanently 
lubricated motor. Air speed shall be adjustable via room wall thermostat to a set level, or set to 
vary according to heating or cooling demand. 

H. Filters:  Unit shall have factory filter box, sized to accommodate filters (size and type) as 
indicated, with side or bottom access, requiring no tools to access filters.  Filter MERV rating shall 
be rated in accordance with ASHRAE 52.2.  

I. Electrical and Controls:  Unit shall be for use with power of voltage and phase as scheduled on the 
drawings.  Unit shall include all controls for unit’s components, interconnection to other system 
components, and to provide the specified sequence of automatic operation.   Unit shall include 
controls providing self-diagnostic checks, auto restart (on power outage or loss of control 
communication), test run switch, auxiliary contacts for control of an external heat source, four 
digital inputs for custom control applications, and three digital outputs for custom control 
applications. 

J. Condensate Pump:   

1.  Provide unit with condensate pump.  Where not available internal to unit, or where 
internal pump doesn’t meet the pumping capacity required, provide external type, with 
controls, and gpm capacity to suit unit maximum condensate rate, at 10 feet of head.  
Provide mounting assembly, accessories for complete connections, and an architectural 
cover to match the finish of the unit to minimize visibility.   

2. Provide unit with high level condensate overflow sensor.  Sensor shall detect high 
condensate levels in the indoor unit and stop indoor unit operation before an overflow can 
occur.  Provide mounting assembly and accessories required to install on specified indoor 
unit. 

2.6 BRANCH CIRCUIT CONTROLLER 

A. Type:  Refrigerant Branch Circuit (BC) Controller controlling refrigerant flow and with 
controls and accessories for system heating/cooling operation.  

B. General: The BC Controller shall be fully factory assembled, and complete with all 
piping, valves, controls, and wiring.  Unit shall be factory run tested.  Provide unit size 
and capacity appropriate for the system and number/size of indoor units.   

C. Unit Cabinet:  Fabricated of galvanized steel, sized to enclose all components. An 
integral condensate pan and drain connection shall be provided.  Provided with factory 
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supplied condensate pump. 

D. Refrigerant Circuit: Unit shall have multiple tow-position automatic refrigerant valves to 
control refrigerant flow, and each branch line shall have a service valve to allow 
servicing any indoor unit without interruption of service to other units.  Unit shall have a 
liquid-gas separator a tube-in-tube heat exchanger. Linear electronic expansion valves 
shall be provided for control of refrigerant flow. 

E. Electrical:  Unit shall be for use with power of voltage and phase as scheduled on the 
drawings.  Unit shall include all controls for proper operation interconnection to other 
system components. 

2.7 VRF SYSTEM CONTROLS 

A. General:   

1. System shall have VRF manufacturer’s controls to control all space indoor units, 
heat recovery unit, outdoor unit, and additional HVAC system components, as a 
unified system.  System shall provide the sequence of operation specified. 

2. The control system shall consist of a low voltage communication network of 
controllers and control devices, communicating over a high-speed 
communication bus, with a web-based operator interface.  A web controller with 
a network interface shall gather data from the VRF and HVAC control system 
and generate web pages accessible through a conventional web browser for PC’s 
connected to the network.  Operators shall be able to perform all normal operator 
functions through the web browser interface. 

3. System shall be capable of email generation for remote alarm annunciation. 

4. Provide all control system software, programming, and control devices to allow 
for the system operation, the specified sequence, specified features, and to allow 
remote access via a standard web browser.  Provide graphics accessible by the 
web browser which display the systems in a schematic fashion with system data 
overlayed on the graphics.  Provide all software licensing to the project Owner. 

B. EMCS Interface:  System controls shall have BACnet interface for connection to the 
building EMCS to allow the EMCS to monitor complete system operation and to allow 
enable/disable of the overall system components (i.e. placing in off or auto modes 
remotely). 

C. Room Thermostats:  Shall provide space temperature control for indoor units, completely 
independent of other indoor units.  Thermostats shall include:  occupant setpoint 
adjustment of plus or minus 3 deg F, room temperature display, room setpoint display, 
fan speed adjust, indoor unit diagnostics, discharge vane/louver adjust (where indoor 
units are specified with adjustable vanes/louvers), and related features as specified with 
the system equipment. 

D. Master Controller:   



Longview School District HVAC and Indoor Air VRF SYSTEM 
Quality Improvements  SECTION 238127 
Integrus Project No. 22220.00   
 

BID SET – 04/26/2023  
 Page 10 of 18 

1. General: Shall provide time schedule, warm-up, optimum start, night setback, 
monitoring system status, unit on/off control, unit airflow control, temperature 
settings, and other control functions for the system and to serve as one of the 
users’ interface.  Shall allow for system programming, start-up, trouble-shooting, 
setup, and provide the specified sequence of operation.  Wall mounted, backlit, 
color touch panel, with visual display of all settings, and system diagnostics.  

2. Communication Ports:  Controller shall be equipped with two RJ-45 Ethernet 
ports to support interconnection with a network PC via a closed/direct Local Area 
Network (LAN) or to a network switch for IP communication to other controllers 
for display of up to two hundred indoor units. 

3. Scheduling: 

a. Time Schedules:  The Control System shall provide time clock schedule 
with at least 20 time schedules.  Each schedule to be 8-day type, 5 entries 
per day.  All entries to be in 12 hour AM/PM format.  The complete 
schedule shall be displayed at one time on the master controller for easy 
editing.  Each time program shall be able to include on/off, high/low 
speeds, temperature setpoints, dduty cycle commands, as required to 
provide the specified sequence of operation.   

b. Holiday Schedules:  A minimum of 20 holiday time schedules shall be 
available and shall be assigned to any number of available points. 
Holiday schedule shall display entire year and shall also allow for an 
interval holiday time, program showing holiday start date to end date 
(example:  December 24 to January 2).  

4. Warm-up Mode:  Control System shall have warm-up mode prior to occupied 
mode on heating to pre-warm building prior to occupancy. Time of beginning 
warm-up cycle shall be determined by an optimum start/stop program. 

5. Optimum Start/Stop:  Control System shall have optimum start/stop program to 
reduce run time of HVAC equipment.  Optimum start/stop program shall 
consider building mass, building temperatures, outdoor air temperatures, and 
other system factors in determining time of system start-up or shut-down.  
Program shall record previous warm-up times versus actual warm-up times and 
shall adjust the program algorithm so that program calculated warm-up time 
corresponds to actual.  

6. Standard software functions shall be available so that the user can securely log 
into each master controller via the PC’s web browser to support operation 
monitoring, scheduling, error email, interlocking and online maintenance 
diagnostics. 

E. Sub-Controllers:  Controllers providing control system equipment in conjunction with the 
VRF system and master controller.  Controller capabilities shall be as required to provide 
the specified sequence of operation and communicate via the VRF control system 
network.  Controls to include inputs/outputs as required for the application for adjustment 
of system setpoints, control HVAC equipment (VRF and non-VRF), detect system errors, 
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and monitor system (and equipment) status. See specified sequence of operation for 
requirements and specified system features. 

F. Input/Output Devices:  Devices with binary and analog inputs/outputs to control general 
HVAC equipment in conjunction with the VRF system, master controller, and sub-
controllers.  Device capabilities shall be as required to provide the specified sequence of 
operation and communicate via the VRF control system network.  See specified sequence 
of operation for requirements and specified system features. 

G. Wiring and Conduit:   

1. General:  As manufacturer’s system requires; complying with Division 26, and in 
accordance with NEC. 

2. Low Voltage: Multi-conductor, 16 AWG, twisted, stranded shielded wire; unless 
required otherwise by the VRF system manufacturer. 

3. Network Wiring:  CAT-5 with RJ-45 connection; unless required otherwise by 
the VRF system manufacturer. 

H. Labels:   

1. General:  Shall comply with Section 20 05 00.   

2. Control Devices:  Labels on control devices shall use the same designation that 
appears on the control shop drawings and an indication as to purpose; except that 
devices in finished rooms shall be labeled as to the generic item controlled for 
better user understanding (i.e. “Room Exhaust Fan”, “Hood Fan”). 

3. Wiring: Wiring labels shall be the self-laminating or heat shrink type with 
numbering, lettering, or an alpha-numeric identifier indicating the wire 
signal/power purpose and matching the designation that is used on the control 
drawings  

I. Control Cabinets:  Wall mounted, NEMA rated construction, type and rating to suit 
location environment, UL listed, minimum 14-gauge sheet metal, hinged front door with 
latch.  Size as required to house controls.  Controls/devices shall be logically assembled 
in cabinet, with all devices and cabinet labeled.   

J. Relays/Contactors:  Shall be the single coil electrically operated, mechanically held type.  
Positive locking shall be obtained without the use of hooks, latches, or semi-permanent 
magnets.  Contacts shall be doubled break silver to silver type protected by arching 
contact where necessary.  Number of contacts and rating shall be selected for the 
application intended.  Operating and release times shall be 100 milliseconds or less.  
Contactors shall be equipped with coil transient suppression devices to limit transients to 
150% of rated coil voltage.  Relays shall have mechanical switching to allow manual 
operation of relay and LED light to indicate the energized state. 

K. Miscellaneous Control Components:  Complying with Section 20 05 00 and Division 26.  
Standard components, for use in commercial and institutional occupancies, rated and 
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designed for the application and able to provide the specified sequence of operation.  

2.8 REFRIGERANT PIPING AND ACCESSORIES 

A. Piping and Fittings:  Rated for system pressures per VRF system manufacturer.  Hard 
drawn ACR copper tubing per ASTM B280, Type L, with silver brazed joints and 
wrought copper fittings per ASME B16.22.  Use only long radius elbows.  Flared fittings 
(at equipment connections only) shall comply with ASME B16.26.  Soft copper tubing 
may only be used on runs less than 50-feet or where necessary (i.e. when routing through 
sleeves, or similar poor access areas) and where acceptable to VRF system manufacturer. 

B. Isolation Valves:  Brass ball valve, full port, rated for system pressures and temperatures, 
but no less than 700 psig and -40 deg F to 300 deg F.  Compatible with refrigerant used 
with, UL listed, with rupture proof encapsulated stem, extended copper connections for 
ease in brazing.  Provide in configuration (i.e. angle, straight, with access port) as 
required to suit application. 

PART 3   EXECUTION 

3.1 INSTALLATION 

A. General:  Install system in accordance with code, manufacturers written installation 
instructions, and best construction practices.  Set units in locations as shown on the 
drawings and maintenance to units.  

B. Location and Arrangement:  Install all equipment at locations and as shown on the 
drawings.  Install so as to allow maximum access to units.  Prior to selecting unit final 
location, confirm that:  Proper unit clearances and access will be provided; no adverse 
airflow conditions are present; confirm location and installation details with other trades.  
Units shall be level and aligned with building walls.  Set outdoor unit on concrete pad (or 
roof sleepers); anchor to pad (or sleepers).  

C. Complete Connections:  Connect and install all items shipped loose with units; provide 
and connect all utilities and accessories as required for proper unit operation. 

D. Refrigerant Piping:  Shall be silver brazed.  Bleed dry nitrogen through piping during 
brazing to minimize oxidation.  Keep all open ends of piping capped when not being 
worked.  Soft copper shall have long radius bends; install without kinks or excess bends.  
Piping shall be routed concealed, except where routed outdoors and where noted.  Piping 
shall be ran plumb and square to building walls, and in a neat professional manner. 

E. Refrigerant Charge:  System shall be checked for proper refrigerant charge and oil level 
and charged to proper levels after all leak testing and evacuation work has been 
completed.  Refrigerant to be added to the system shall be delivered to the site in factory 
charged containers and charged into the system through a filter/drier.   

F. Unit Protection:  Units shall be protected during construction to prevent mud, dirt, paint 
overspray, plaster materials, and similar debris from depositing on the unit.  Units shall 
be clean and in new condition prior to Owner acceptance. 
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G. Cleaning:  Units shall be thoroughly cleaned of all debris prior to operation.  Units shall 
be clean and in new condition prior to Owner acceptance. 

H. Operation:  Units shall not be operated until all construction activities that generate dust, 
dirt, fumes, or odors are complete; system checkout has occurred; and the Engineer has 
reviewed the system and granted approval. 

3.2 VRF SYSTEM CONTROLS 

A. General:  Installation shall comply with VRF system manufacturer written instructions 
and recommendations.  Provide all software, hardware, licensing, sensors, relays, 
switches, dampers, actuators, conduit, tubing, wiring, transformers, motor starters and all 
other devices required to provide a complete integrated VRF control system with the 
system features and sequence of operation specified.  Control system shall be contractor 
designed to comply with Contract Document requirements. 

B. Room Sensors:  Room sensors (i.e. thermostats) shall be mounted at an ADA accessible 
height (unless indicated otherwise).  Thermostats shall control the equipment which 
affects the temperature serving the space the thermostat is located in (unless indicated 
otherwise).  Not all room sensors are shown on the drawings and the locations shown are 
preliminary only.  Contractor shall review all drawings, coordinate with other trades, and 
indicate all final proposed room sensor locations on the submittal shop drawings.  
Contractor is responsible for coordinating locations to avoid chalkboards, tack boards and 
other interferences. 

C. Electrical Power: 

1. General:  Provide all electrical wiring and devices in accordance with codes, and 
Division 26 requirements.   

2. Sources:  It shall be the responsibility of the installer of the VRF control system 
to provide power for all VRF control devices requiring power.  Coordinate with 
the Division 26 Contractor to arrange for necessary power circuits.  System 
Master Controller shall obtain power from a UPS (uninterruptible power supply); 
unless the unit has an internal battery back-up adequate for 24 hours. 

3. Conduit:  All wiring shall be installed in conduit and in accordance with Division 
26, except that low voltage wiring within the ceiling plenum spaces may be ran 
without conduit provided that plenum rated cable is used.  Install all conduit and 
wiring parallel to building lines. 

D. Equipment Interconnect Wiring:  In addition to control wiring between equipment and 
control devices (furnished under this Section) to accomplish the specified sequence, 
provide added control wiring to interconnect equipment and to interconnect equipment 
and associated control/safety devices.  Provide as required by the equipment 
manufacturers to allow for proper operation of the equipment and system.     

E. Component Labeling:  All control components, except regular room thermostats, shall be 
equipped with name plates to identify each control component.  Components in finished 
rooms shall be labeled as to generic item controlled for better user understanding; other 
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devices shall be labeled with the same designation which appears on the Control 
Diagrams.  Contractor shall submit list of proposed labeling prior to installing.     

F. Complete System:  Provide all devices as required to allow for automatic control with 
sequence of operation specified.  Provide all control interconnections between indoor and 
outdoor units, and other equipment. 

G. Adjustability:  All setpoints and differentials shall be adjustable. Setpoints indicated are 
initial settings.  

H. Confirm Settings:  Confirm with Owner all setpoints, all time schedules, and all other 
adjustable programming parameters before substantial completion. 

I. Thermostats Setpoints:  Shall be adjustable, with initial settings as follows unless 
indicated otherwise: 

Occupied Heating 70 degrees F 
Unoccupied Heating  65 degrees F 
Occupied Cooling 76 degrees F 
Unoccupied Cooling 85 degrees F 

J. Sequence Terminology:  Wherever the control sequences refer to an article, device or 
piece of equipment in the singular number, such reference shall mean to include as many 
of such articles, devices, or equipment as are shown on the plans, required for the 
sequence, or required to complete the installation.  Wherever the control sequence refers 
to an operating stage in the singular number, such reference shall mean to include as 
many stages as are specified for the equipment and shall mean analog (i.e. proportional) 
type control where specified for the equipment (reference drawings and equipment 
specifications). 

3.3 VRF HEAT PUMPS - SEQUENCE OF OPERATION 

A. General: VRF controls shall provide time schedule control and heating/cooling/fan 
operation of indoor units, with BC and outdoor units automatically operating in response 
to system loads and needs using their integral controls.   

B. Occupied Mode:   

1. Fan:  Indoor fan shall run continuously when heating or cooling is required; fan 
shall cycle to low speed (or as an option cycle off) when no heating or cooling is 
required.   

2. Heating:  Indoor heat pump section shall operate in heating as required to satisfy 
the space setpoint. Airflow shall vary from minimum to maximum depending on 
load, and shall be programmable to remain at a fixed value instead of varying. 

3. Cooling: Indoor heat pump section shall operate in the cooling mode as required 
to satisfy the space setpoint. Airflow shall vary from minimum to maximum 
depending on load, and shall be programmable to remain at a fixed value instead 
of varying. 
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C. Unoccupied Mode: Indoor fan and indoor heat pump heating/cooling shall cycle on and 
off as required to maintain unoccupied setpoints. 

D. Mode Control:  Units' mode of operation shall be determined by time schedule and time 
schedule override; warm-up mode shall be initiated by optimum start controls. 

E. Outdoor unit and Refrigerant Controller:  Shall operate to provide adequate and correct 
refrigerant flow to serve indoor units and to reject or recover heat.   

3.4 ENERGY RECOVERY UNIT (DOAS) - SEQUENCE OF OPERATION 

A. General: VRF controls shall provide time schedule control of the Energy Recovery Unit 
(ERU or DOAS) in conjunction with the heat pump units.  ERU mode shall match the 
mode for the VRF system served, except that when any heat pump (served by the ERU or 
DOAS) is in the occupied mode, the ERU (or DOAS) shall be on in the occupied mode. 

B. Occupied Mode:   

1. Fans:  Supply and exhaust fans are on.  

2. Outside Air and Exhaust Air Dampers:  100% open (dampers and actuators 
provided with units). 

3. Bypass Damper and Economizer:  The bypass damper shall be closed (to allow 
energy recovery) unless:  the outside air temperature is above 60 deg F 
(adjustable) and is lower than the exhaust air temperature then the outside air 
bypass damper shall be activated so that outside air bypasses the energy recovery 
coil (for economizer cooling).   

C. Unoccupied Mode:  Unit shall be off. 

D. Warm-Up Mode:  Unit shall be off. 

3.5 ELECTRIC HEATERS – DUCT TYPE  

A. General:  Heater shall be controlled by a duct mounted temperature sensor and outdoor 
air temperature sensor.  Heater capacity shall be varied to meet the supply air set point. 

B. Operation - SCR Heaters:  Heater shall be allowed to operate once the outside air 
temperature has fallen below set point (initially set at 60°F) and duct air temperature 
(downstream of heater) has fallen below set point (initially set at 70°F) with proportional 
control between on/off limits. 

C. Interlock:  Shall be hard-wire interlocked with the supply fan on the unit which serves the 
heater, to only allow heater operation when the unit’s fan is proven on.  Provide 
differential pressure switch or CT’s at unit fan to provide interlock and proof of 
operation.   

3.6 MISCELLANEOUS - SEQUENCE OF OPERATION 
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A. Fire/Smoke Shutdown: 

1. Smoke Detector:  Provide necessary conduit, wiring, and accessories to shutdown 
each unit upon activation of that unit’s smoke detectors.  Connections shall be 
hardwired; independent of any control system logic, so that failure of control 
system or loss of control system will in no way prevent the shutdown of each 
unit.  In addition to shutting down the unit with the alarmed smoke detector, all 
equipment interlocked or served by that unit shall be off.  Other units shall also 
shut-off as required to avoid building pressure differentials and similar 
undesirable effects.   

2. Fire Alarm System:  Shut-down all air handling equipment when the building fire 
alarm system goes into alarm. Contacts in the fire alarm system are available for 
this purpose.  This shut-down may be accomplished by use of control logic and is 
not required to be hardwired but shall be of a fail-safe nature so as to provide the 
necessary shut-down in case of control failure and the control components shall 
be rated for such purposes (as required by the AHJ).   

B. Automatic Restart:   

1. General:  Equipment shall automatically restart after being shut-off by a power 
outage, fire alarm, smoke detector, or similar alarm (or fault); upon clearing of 
the alarm (or fault).  System shall revert to its normal operation for the conditions 
at the time of restarting.   

2. Controlled Restart:   Provide controlled re-start by building wing or building 
floor and in a manner to prevent pressure differentials, equipment issues, or other 
undesirable effects.  Provide time delay on the re-start of equipment 2.5 KW and 
larger to minimize electrical surges. 

3.7 REFRIGERANT LEAK TESTING AND EVACUATION 

A. Notification/Witnessing:  Prior to beginning any testing, notify the Architect/Engineer 
when the testing will occur.  The Architect/Engineer will witness (at his option) various 
parts of the test.  Failure to notify the Architect/Engineer will be cause to re-test all 
piping in the presence of a representative of the Architect/Engineer. 

B. Disconnect and isolate from the system any components that may be damaged by the test 
pressure. 

C. Connect oil-pumped, dry nitrogen to the system through a pressure reducing gauge 
manifold.  Charge enough nitrogen into the system to raise the pressure to 50 psig.  Let 
stand for 2 hours and check for signs of leakage.  If no leakage is noted, slowly increase 
pressure to 300 psig (or as required by local code, whichever is higher).  Tap all brazed 
connections with a rubber or rawhide mallet sufficiently hard to start any leak that might 
subsequently open from thermal expansion/contraction or vibration.  Check the manifold 
gauge for any drop in pressure.  Let the system stand pressurized for 24 hours.  Re-check 
the manifold gauge.  If no change in pressure is noted (after adjusting for temperature) 
the system may be considered free of leaks.  
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D. If leakage is suspected or apparent, check joints with a glycerin soap solution or other 
means to locate the leaks.  Repair any leaks found by completely disassembling the 
connection, cleaning the fitting and remaking the connection.  Re-test the system after 
repairs are made both with pressure (300 psi for 24 hours) and at the leak location with a 
glycerin soap solution or other means of determining leaks.   

E. When the system has been proven free of leaks with the above methods, the system shall 
be completely evacuated of all air and moisture.  Connect a vacuum pump to the system 
and pump the system down to 500 microns and let stand for a minimum of 2 hours.  If the 
vacuum reading remains unchanged, the system may be charged with refrigerant. 

F. After satisfactory pressure testing and vacuum evacuation, fully charge the system with 
refrigerant.  Any final connections that were not subject to the full test pressure (e.g. 
connections at unit, etc.) shall be carefully checked with a halide or electronic leak 
detector after the system has been charged. 

3.8 START-UP/TESTING AND ADJUSTMENT 

A. Initial Checks:  Prior to operating units, checks shall be made to insure that adequate 
voltage, air flow, duct connections, electrical connections, control connections, crankcase 
heaters (where applicable), and other items as listed by the manufacturer are properly 
provided/connected and operating to insure safe and proper unit operation. 

B. Testing and Adjustment:  Manufacturers representative shall provide start-up.  Operate 
unit in various modes of operating to test for proper operation, including fan rotation, 
proper damper travel (where applicable), proper cooling/heating, correct interface to 
other controls (time clock, fans, etc.), etc.  Make necessary adjustments.  

C. System Commissioning:  As the systems become operational, the VRF system installer 
shall test and observe the operation of each and every air moving and heating/cooling unit 
and shall adjust all controls so that the items function according to the intent of the 
specifications.  The VRF system installer shall commission the VRF system controls, 
including a point-to-point check of all devices, and provide documentation substantiating 
the work. This commissioning work is separate from the Section 20 08 00 
commissioning, and is to occur prior to the commissioning work of Section 20 08 00. 

D. Report/Statement:  After making all necessary system testing and adjusting, the 
Contractor shall submit a report to the Engineer indicating all testing/adjustment work 
done and comment on how system is operating.  Such report shall be signed by the 
individual directly responsible for supervision of the installation of the control system.  
When the Contractor feels that the system is complete and ready for review by the 
Engineer, Contractor shall submit a written statement (signed by same individuals as for 
report) stating that the system is in compliance with the project requirements and ready 
for review.   

3.9 OWNER INSTRUCTION 

A. General:   Comply with Section 23 05 00.  After all testing and adjustments have been 
satisfactorily completed for the first phase of the project, the Owner shall be provided 
with operator instructions (including start-up, shut-down, emergency, maintenance, and 
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repair instructions).  Instruction shall be by the manufacturer's authorized service 
representative.  

B. Time Period:  Instruction period shall be for a minimum of three separate sessions of four 
hours each.  Training to be provided to three Owner staff members. 

3.10 COMMISSIONING 

A. The Products referenced in this section are to be commissioned per Section 23 08 00 - 
Commissioning.  The Contractor has specific responsibilities for scheduling, 
coordination, startup, test, development, testing and documentation.  At a minimum, the 
Contractor shall provide a documented and signed record to verify that all equipment and 
systems installed under this contract have been inspected and functionally tested to verify 
full compliance with the contract specifications.  

END OF SECTION 
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PART 1 GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 20 05 00 apply to this Section. 

1.2 WORK INCLUDED 

A. Electric Heaters. 

1.3 SUBMITTALS 

A. General:  Comply with Section 20 05 00.  

B. Product Data:  Submit product information on all items.  

1.4  GENERAL REQUIREMENTS 

A. Listing:  All heaters shall be listed by an independent testing laboratory for the application 
indicated. 

B. Installation Verification:  Prior to ordering units confirm finishes at heater location and type 
of installation and associated trim required; i.e. fully recessed, semi recessed, surface mount, 
etc.   

PART 2 PRODUCTS 

2.1  ACCEPTABLE MANUFACTURERS 

A. Products:  Shall comply with Section 20 05 00 Part 2.01 - Acceptable Manufacturers. 

B. Wall Electric Heaters:  Q-Mark, Chromalox, Berko, Markel. 

2.2 WALL ELECTRIC HEATERS   

A. Type:  Fan forced commercial duty wall mounted electric heater.  Q-Mark CWH-3000 Series 
(or approved). 

B. Construction:  Unit back box shall be constructed of minimum 20 gauge galvanized steel, 
with inner frame assembly and heavy gauge steel louvered front cover.  Inner frame assembly 
shall be a heavy gauge steel panel upon which are upon which are mounted all heater 
operational parts, factory pre-wired. Unit back box shall contain knock outs through which 
field wiring leads can enter.  All exposed portions of unit shall have baked-on enamel (or 
powder coat) white finish.  
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C. Configuration:  For wall surface, recessed, or semi-recessed installation (as shown on plans).  
Where surface mounted (or semi-recessed) provide with surface mounting frame (or trim kit) 
so that all exposed surfaces of heater are finished to match the heater front cover.  

D. Heating Element: Constructed of 80/20 nickel-chromium resistance wire enclosed in a steel 
sheath with brazed steel plate fins. Element shall cover the entire discharge area to provide 
uniform heating of all discharge air.  

E. Fan and Motor: Fan shall be low profile multi-blade propeller type, direct connected to 
motor. Motor shall be totally enclosed, impedance protected, permanently lubricated type.  

F. Electrical and Controls: Fan shall be controlled by bi-metallic, snap-action controller, which 
shall start fan once element is up to temperature and stop fan after all heat has been 
dissipated. Over temperature protection shall be by a bi-metallic, snap-action, automatic reset 
type to shut off heater in the event of overheating.  Provide with night setback relay or 
contactor (for installation in power wiring to heater) where night setback control is indicated.  
Thermostat shall be integral with unit, operated at face of heater, with 40 to 80 deg F setpoint 
range (except where setpoint is indicated to be below 50 deg F - provide with concealed 
setpoint adjustment).  Provide with electrical disconnect per NEC requirements.   

G. Warranty: Entire heater shall be warranted for 3 years.  

PART 3 EXECUTION 

3.1  INSTALLATION 

A. General:  Comply with Section 20 05 00.  Install in accordance with manufacturer’s written 
instructions, code, applicable standards and best construction practices.   

B. Coordination:  Coordinate heater power and control requirements with other trades; confirm 
location of any required heater contactors, relays, thermostats, and similar devices.  Provide 
any required wiring for proof of fan operation between fan devices and heater; wiring shall 
comply with the HVAC control portion of the specifications and Division 26. 

C. Location and Trim Verification:  Install equipment at locations indicated in accordance with 
the Contract Documents.  Review and confirm installation locations, that proper clearances 
are provided, unit controls are accessible, and installation has been coordinated with other 
trades. 

D. Complete Connections:  Connect and install all items shipped loose with units; provide and 
connect all contactors, relays, wiring, interconnections and accessories as required for proper 
unit operation.   

E. Cleaning:  Units shall be thoroughly cleaned (internally and externally) of all debris prior to 
operation.  Units shall be clean and in new condition prior to Owner acceptance. 

F. Owner Instruction:  Instruct Owner on equipment operation and maintenance. 

3.2 START-UP 



Longview School District HVAC and Indoor Air ELECTRIC HEATERS 
Quality Improvements SECTION 238246 
Integrus Project No. 22220.00  
 

BID SET – 04/26/2023  
 Page 3 of 3 

A. Pre Start-Up Inspection:  Inspect equipment and connecting systems to confirm equipment 
and connecting systems to confirm equipment has been installed properly and is ready for 
start-up.  As a minimum, check for:  proper voltage and phases, correct electrical 
connections, complete control connections, all unit safety devices properly set and connected, 
coils clear of obstructions, and other items as listed by the manufacturer are properly 
provided/connected and operating to ensure safe and proper start-up.  If items are discovered 
that prevent start-up to be completed, notify the installing Contractor and Engineer of issues.  
Coordinate and re-schedule start-up after items are corrected. 

B. Start-Up:  Perform start-up in accordance with manufacturers written start-up procedures.    
Observe proper operation of all unit components. 

C. Adjustments:  Adjust and set unit components to allow for proper operation. Observe unit to 
detect any unusual vibration, leakage, loose wiring, or other situations that could affect unit 
operation.   

3.3 COMMISSIONING 

A. General:  The Products referenced in this section are to be commissioned.  The Contractor 
has specific responsibilities for scheduling, coordination, testing, and documentation of the 
commissioning.  The Contractor shall provide a documented and signed record to verify that 
all equipment and systems installed under this contract have been inspected and functionally 
tested to verify full compliance with the contract specifications.  See Section 20 08 00. 

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions, and Division 00 and 01 Specification sections, apply to this Section. 

B. Requirements of Section 20 05 00 apply to this Section. 

1.2 SECTION INCLUDES 

A. Control System Design. 

B. Complete Mechanical System Controls. 

C. Control Devices, Components, and Wiring. 

D. Control System Commissioning. 

1.3 SUBMITTALS 

A. General:  Comply with Section 20 05 00. 

B. Product Data:  Submit manufacturer's product data for all items to be used.  Provide a 
complete materials list, labeled to match labeling used on shop drawing, with manufacturer 
and model number. 

C. Shop Drawings:  Submit shop drawings of complete control system, including the  
following information:  interconnect drawings showing all wiring and control connections, all 
control device locations, sequence of operation for all controlled systems, building floor  
plans with all proposed thermostat and other control device locations shown. 

1.4 QUALITY ASSURANCE 

A. Skilled Workers:  The entire control system shall be installed by skilled electricians, 
technicians, and programmers, all of whom are experienced, properly trained and qualified for 
the work they perform.  Contractor shall submit evidence of workers’ experience and training 
upon request of the Engineer. 

1.5 GENERAL REQUIREMENTS 

A. Single Contractor:  One single Company shall be responsible to design, furnish and install  
the complete Division 25 control system.  Any subcontracted installation work shall be done 
by firms experienced and qualified in the work they perform, and subject to approval by the 
Engineer.  

B. Local Contractor:  System shall be designed, programmed, and commissioned by local  
office personnel. 
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C. Programming Point Names:  Custom point naming is required to match the Owner's  
standard point naming scheme.  Coordinate with Owner to confirm standards. 

D. Existing Systems: 

1. Existing Controls: Existing controls are DDC type, with controllers and other major 
components manufactured by Delta. New controls shall be DDC type and shall be an 
extension and revision of the existing system; using components by the same 
manufacturer, with the same capabilities, and fully compatible with the existing 
system.  Extend and revise system to include new equipment and items indicated.  
Revise and add system graphics to reflect all project work and to include new 
equipment and new items.  

2. System Demolition and Revisions:  Revise existing controls system as necessary so 
that new and existing items operate properly. Revise existing system graphics to 
reflect demolished portions of systems. Revise existing control wiring and control 
components as necessary to properly reconnect to all relocated and revised equipment 
so that the equipment and system operate properly.  Revise and relocate existing 
wiring and control device locations to  
suit all revised areas. 

3. Wiring and Component Reuse: 

a. Existing controls materials may only be reused where specifically indicated. 

b. Where indicated to be reused, verify existing system wiring and the details of 
the components to be reused; confirm they will operate properly with the 
new equipment and system revisions.  

c. Existing components that are indicated to be reused shall be assumed to be 
in working condition (i.e. temperature sensors, relays, etc.) unless noted 
otherwise; however, Contractor shall review the operation and functionality 
of these items to confirm their condition and notify the Owner of any issues 
or component failure. 

d. All reused items shall be cleaned, re-calibrated (where they have a 
calibration feature), and be adjusted/set for proper operation for the project. 

PART 2   PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. General:  Products shall comply with Section 20 05 00. 

B. Control System Manufacturer:  Delta. 

C. Other Control Components and Accessories: Idec, Hoffman, McDonnell, Tridelta, Veris,  
Kele, Edwards, Mamac, APC, Barksdale, Mark-Time, Functional Devices, and control  
system manufacturer listed. 
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2.2 BASIC SYSTEM   

A. General:  The work involves revising the existing control system to accommodate project  
demolition, new HVAC equipment and related revisions.  The system shall be a distributed 
processing type direct digital control (DDC) system same type as the existing.  System shall 
provide complete stand-alone temperature control/monitoring and energy management for this 
project, using a network of various independent controllers, sensors and associated devices 
interconnected in a communicating network. 

B. System Protocol:  Same as existing (Delta). 

C. Network:  All controllers shall be interconnected in a communicating network to provide 
facility wide access to work stations and sharing of information.  A Local Area Network 
(LAN) shall be provided to interconnect controllers for high speed data transmission.  Failure 
of a single or multiple controllers shall not cause loss of communication between other LAN-
connected controllers still active. 

D. System Performance:   

1. Graphics:  System shall display a graphic with at least 20 dynamic points with all 
current data within 10 seconds of being initially displayed.  System shall refresh a 
graphic with at least 20 dynamic points with all current data within 8 seconds.   

2. Object Command: Commands of a binary object entered at local workstations shall 
be executed at the commanded device within 2 seconds of being entered; analog 
objects shall start to adjust within 2 seconds.   

3. Current Data:  Any data used or displayed at a controller or local workstation shall  
be current within the previous 6 seconds. 

4. Alarm Response:  Maximum time between an alarm event at it being annunciated 
shall be 45 seconds. 

5. Program Execution Frequency:  Applications shall be capable of running as often as 
every 5 seconds; select execution times that are consistent with the process under 
control and provide optimum comfort and control of setpoints without excess 
deviation.  Controllers shall be able to execute PI and PID control loops at a 
selectable frequency of at least once per second; with the process value and algorithm 
output updated at this same frequency. 

6. Reporting Accuracy:  Control system reporting end-to-end accuracy shall be no less 
than the following:  Temperatures:  Plus/minus 1 deg F. 

7. Stability:  System shall provide stable and accurate control operation without 
excessive variation of controlled variables; variation shall in no case be more than 1.5 
the reporting accuracy for temperatures, and the same as the reporting  
accuracy for other variables. 

2.3 CONTROLLERS 
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A. General:  Shall be manufacturer's standard controllers used for commercial DDC systems 
similar to others currently used on this Owner’s facilities.  Controllers shall comply with the 
system communication protocol specified and allowing the system to provide the specified 
features and sequence of operation.  Type, capacities, arrangement and features shall be 
Contractor selected to provide an overall system complying with Contract Document 
requirements. 

B. Terminal Unit Controllers (TUC's):  Controller specifically designed for control of individual 
air handling units, fans, VAV terminal units, and similar type units; controllers shall be 
microprocessor based and shall contain a non-volatile resident program to allow for proper 
sequencing of controlled equipment.  An individual controller shall be provided for each 
piece of unique equipment.  Each terminal controller shall be accessible for purposes of 
control and monitoring from a central or remote operator's terminal as specified herein. 

2.4 TEMPERATURE SENSORS 

A. Room Temperature Sensors:  Solid state electronic type, employing a resistance type output; 
similar to existing in use in the facility. Factory calibrated to an accuracy of plus/minus 0.5 
deg F with a temperature range of 32 to 130 deg F in normally occupied areas and -40 to 140 
deg F in other areas, with the following features: 

1. Space temperature display. 

2. Momentary push button for placing room's system into occupied mode when pressed. 
  

3. Means for adjusting temperature setpoint up or down with setpoint display.   

B. Room Temperature Sensor Guards:  Lockable, slotted, clear plastic type.   

C. Duct Freeze Protection Thermostat:  Low temperature thermostat, electric type, manual reset, 
non-averaging 20 feet long sensing elements that activate sensor contacts whenever any 6-
inch section or more of any portion senses a temperature at the thermostat setpoint.  Provide 
with two sets of contacts, one hard-wired to stop unit operation and one for automation system 
alarm input. 

D. Duct Temperature Sensor:  Shall be solid state electronic type, employing a resistance type 
output.  Factory calibrated accuracy of plus/minus 0.5 deg F with a temperature range shall be 
-40 to 160 deg F.  The sensor shall include a utility box and gasket to prevent air leakage and 
vibration noise.  For all mixed air and preheat air applications, install bendable averaging duct 
sensors with a minimum 5 foot long sensor element installed so as to sense a representative 
sample of the medium being controlled.   

E. Liquid Immersion Temperature Sensor:  Shall be solid state electronic type, employing a 
resistance type output.  Factory calibrated accuracy of plus/minus 1 deg F with a temperature 
range 0 to 250 deg F.  Provide brass thermowells and install sensor probe with heat 
conductive grease.  Probe and sensor head shall be removable without breaking fluid seal.  
Install sensors in top of pipe for horizontal runs and at a positive slope on vertical runs to 
prevent condensation from flowing to sensor head.  
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F. Outside Air Temperature Sensor:  Solid state electronic type device, for outdoor installation, 
factory calibrated accuracy of plus/minus 0.5 deg F, with a temperature range of -20 to 180 
degrees F.  Provide a sun shield and weatherproof assembly. 

2.5 ACTUATORS 

A. General:  Actuators shall use a brushless DC motor controlled by a microprocessor with 
protection from overload at all angles of rotation.  Run time shall be constant, independent of 
torque.  Actuator shall have manual positioning mechanism and direction of rotation control 
switch and visual position indicator.  Housing shall be NEMA rated to suit the conditions at 
the actuator location. 

B. Type:  Proportional or two position or floating point type, as required for application.  
Proportional type shall modulate in response to a 2-10 VDC, or 4 to 20mA control input. 
Provide with auxiliary switches as required for sequence of operation and to allow for safe 
operation of items served (and interlocked items), switches shall meet requirements for 
"double insulation" so an electrical ground is not required. 

C. Automatic Closure:  Actuator shall spring return upon power interruption, spring return 
position shall be fail-safe as dictated by freeze, fire or temperature protection requirements; 
except that actuators required to be the fast operating type may utilize a capacitor discharge 
for fail-safe closure in lieu of spring (subject to Engineer’s approval). Spring return is not 
required for air terminal units or zone damper. 

D. Performance:  Actuator power and torque shall be sufficient to match valves being controlled 
and allow proper damper and valve operation against system pressures liable to be 
encountered.  Actuator shall be capable of driving control devices from full closed to full 
open in less than 90 seconds (unless indicated otherwise) and where fast operating type are 
required (i.e. where interlocked with equipment operation).  Where actuators serve valves 
directly serving equipment or are interlocked with equipment operation verify required 
operating time of actuator with equipment manufacturers and timing of other system 
components to allow for proper system operation without nuisance shutdowns of equipment 
or creating undesirable effects due to improper actuator response time. 

E. Accessories:  Units shall be complete with all brackets, and hardware required for mounting 
and to allow for the proper control for the application.   

2.6 CONTROL DAMPERS 

A. Type:  Low leakage control dampers, parallel blade or opposed blade type as selected by 
Division 25 contractor to best suit application (unless a specific type is indicated).   

B. Leakage:  Class 1A leakage rated in accordance with AMCA 500-D. 

C. Construction:  Construct of galvanized steel, except where installed in ducts of stainless steel 
or aluminum construction or handling corrosive air, shall be of stainless steel or aluminum 
construction (to match duct material) or have corrosion resistant coating.  All materials in 
contact with the airstream shall be suitable for the conditions without deterioration.  Frame 
shall be minimum 16 gauge with reinforced corners. 
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D. Blades:  One-piece airfoil shape, not exceeding 6 inches in width, minimum 16 gauge, with 
neoprene, extruded vinyl or butyl rubber edge seals and flexible metal jamb seals; linkage 
interconnecting all blades and actuator axle.  

E. Bearings:  Nylon, molded synthetic, or oil impregnated sintered metal bearings (or other 
materials as conditions require). 

2.7 HYDRONIC CONTROL VALVES – 3 INCH AND SMALLER  

A. General:  Valves shall be fully proportioning, with modulating plugs or characterized ball for 
equal percentage of linear flow characteristics. The valves shall be sized by the control 
manufacturer and be provided with actuators of sufficient power for the duty intended.  Valve 
body and actuator selection shall be sufficient to handle system pressure and shall close 
against the differential pressures liable to be encountered in the system.   

B. 1/2 Inch Through 2 Inch:  Valves shall be constructed with a cast-brass body and screwed 
ends.  

C. 2-1/2 Inch and Above:  Valves shall be constructed with a cast iron body and have flanged 
connections.   

D. Valves shall be selected for a maximum 4.0 psi pressure drop at design flow unless indicated 
otherwise.   

E. All valves shall have field manual positioning capability to allow manual positioning of valve 
in absence of control power.   

2.8 ACCESSORIES   

A. Wiring and Conduit:   

1. Basic Materials:  As specified in Division 26. 

2. Power Wiring:  18 AWG minimum and rated for 300 VAC service.  Wiring for 
circuits greater than 24 V shall be as specified in Division 26. 

3. Analog Signal Wiring:  Field-installed analog signal wiring shall be 18 AWG single 
or multiple twisted pair.  Each cable shall be 100 percent shielded and have a 20 
AWG drain wire.  Each wire shall have insulation rated for 300 VAC service.  Cables 
shall have an overall aluminum-polyester or tinned-copper cable-shield tape.  

4. Life Safety Applications:  Wiring that performs code required life safety control (e.g. 
shutdown of equipment), control of engineered smoke systems, fire alarm interface 
and similar functions shall comply with code and NFPA standards for fire alarm 
system wiring and the specific application. 

B. Labels:   

1. General:  Shall comply with Section 20 05 00.   
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2. Control Devices:  Labels on control devices shall use the same designation that 
appears on the control shop drawings and an indication as to purpose; except that 
devices in finished rooms shall be labeled as to the generic item controlled for better 
user understanding (i.e. “Room Exhaust Fan”, “Hood Fan”). 

3. Wiring:  Wiring labels shall be the self-laminating or heat shrink type with 
numbering, lettering, or an alpha-numeric identifier indicating the wire signal/power 
purpose and matching the designation that is used on the control drawings.  

C. Control Cabinets:  Wall mounted, NEMA rated construction, type and rating to suit location 
environment, UL listed, minimum 14 gauge sheet metal, hinged front door with latch.  Size as 
required to house controls.  Controls/devices shall be logically assembled in cabinet, with all 
devices and cabinet labeled.   

D. Relays/Contactors:  Shall be the single coil electrically operated, mechanically held type.  
Positive locking shall be obtained without the use of hooks, latches, or semi-permanent 
magnets.  Contacts shall be doubled break silver to silver type protected by arching contact 
where necessary.  Number of contacts and rating shall be selected for the application 
intended.  Operating and release times shall be 100 milliseconds or less.  Contactors shall be 
equipped with coil transient suppression devices to limit transients to 150% of rated coil 
voltage.  Relays shall have mechanical switching to allow manual operation of relay and LED 
light to indicate the energized state. 

E. Thermowells:  See Section 22 09 00. 

F. Condensate Overflow Switch:  Overflow switch to detect high condensate level to stop unit 
operation and indicate an alarm, low voltage, PVC or ABS construction, with switch rated for 
voltage/amperage used with.  Style to best suit application (i.e. in drain pan type, in drain line 
type, or type that installs in unit auxiliary drain outlet); selected by Contractor subject to 
Engineer review.  Little Giant No.s ACS-2, -3, -4, or -5 (or approved equal). 

G. Miscellaneous Sensors/Transmitters/Switches/Transformers:  Shall be manufacturer's 
standard, designed for application in commercial building HVAC control systems, compatible 
with other components so as to provide sequence of operation specified.   

H. Gas Sub-Meters:  Shall be suitable for pressures and flows to suit application; with accuracy 
of plus/minus 1% and repeatability of 0.5%; pressure drop at max flow shall be no greater 
than 0.5 psi; provide with straightening vanes.  Submit shop drawing of proposed locations.  
Coordinate with Division 22 contractor for installation of monitoring devices. 

I. Flow Meter - General Fluids: Insertion dual turbine flow meter for measuring water flow rates 
in closed and open loop hydronic and domestic water systems.  Rated for 250 psi and 230 deg 
F operating conditions.  Bi-directional type where flow occurs in both directions.  Meter shall 
consist of two contra-rotating axial turbines, electronic impedance-based sensing, and an 
averaging circuit to provide accurate a flow reading. Wetted metal components shall be type 
316 stainless steel.  Flow meter shall be individually wet-calibrated against a primary 
volumetric standard that is accurate to within 0.1% and traceable to NIST with manufacturer’s 
certificate of calibration provided with each flow meter.  Accuracy shall be within ± 0.5% of 
rate at the calibrated velocity, within ± 1% of rate over a 10:1 turndown (3.0 to 30 ft/s) and 
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within ± 2% of rate over a 50:1 turndown (from 0.4 to 20 ft/s).  The flow meter shall include 
integral analog output(s), 4-20 mA, 0-10V, or 0-5V.  Bi-directional meters shall include an 
isolated contact closure output for direction.  Provide with hot-tap insertion components with 
integral ball valve to allow installation and removal without interrupting flow; provide 
software, accessories, and calibration to allow reading of flow in gallons per minute.  Onicon 
Model F-1210 or FB-1210 (or approved equal). 

2.9 SWITCHES 

A. Current Monitoring Switches:  Electric current sensing device with integral switching 
contacts.  Device shall sense current (amperage) through the conductor the device is applied 
to and activate switch action (to make and break contacts) once current reaches a preset value. 
 Device shall be able to be clamped around conductor, and be removable.  Switch rating, size, 
switching current, and type selected by Contractor to suit application and provide the required 
function. Provide type specifically rated for the motor and load type being applied to. 

B. Air Flow Switches:  General Purpose utilizing differential air pressure, SPDT snap-acting 
contacts, adjustable 0.1in. W.C. to 2.0 in. (minimum), neoprene diaphragm, all aluminum 
construction. 

2.10 PRESSURE AND VELOCITY SENSOR/TRANSMITTERS 

A. Air Velocity Transmitter:  Shall be a duct mounted instrument that measures the difference 
between total pressure and static pressure to get velocity pressure.  Measurement shall be by a 
pitot tube located in the moving air stream or by a duct mounted air flow measuring station. 
The transmitter shall be an industrial quality device that produces a linear output directly 
proportional to the input utilizing an integral square root extractor.  The air velocity span shall 
be a segment of the range between 200 and 5000 feet per minute. 

B. Air Pressure Transmitter:  Shall universally measure very low static or differential pressure 
using a variable capacitance technique.  Static pressure shall measure in ranges from 0 to 10 
inches water column.  Differential air pressure shall have a range of 0 to +/-0.5 inches.  
Transmitter accuracy, including non-linearity, hysteresis and non-repeatability shall be within 
1% of full scale.  Provide zero and span adjustments for a proportional output of 4-20ma. 

C. Air Differential Pressure Sensor:  Electronic transducer, incorporating linear variable 
differential transformer type sensing element with two-wire 0-10 VDC transmitter.  Accuracy 
shall be +/- 2% of full scale.  Submit chosen spans for review. 

D. Liquid Differential Pressure Sensor:  Single pole, single throw switch, bellows type, with 
adjustable range, suitable for application intended. 

E. 1/2 Inch Through 2 Inch:  Valves shall be constructed with a cast-brass body and screwed 
ends.  

F. 2-1/2 Inch and Above:  Valves shall be constructed with a cast iron body and have flanged 
connections.   

G. Valves shall be selected for a maximum 4.0 PSI pressure drop at design flow unless indicated 
otherwise.   
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H. Unless otherwise noted, heating valves shall be normally open; cooling valves shall be 
normally closed.   

I. All valves shall have field manual positioning capability to allow manual positioning of valve 
in absence of control power.   

PART 3   EXECUTION 

3.1 INSTALLATION 

A. General:  Provide complete control system design, all computer software and hardware, 
operator input/output devices, sensors, relays, switches, dampers, actuators, conduit, tubing, 
wiring, motor starters, transformers, control cabinets, power panel circuit breakers, and all 
other components required to provide a complete control system with the system features and 
sequence of operation specified.  Select control components with proper characteristics to suit 
the application, meet specified system performance, provide specified system features, and 
provide the specified sequence of operation.  Coordinate work with other trades.  Review field 
conditions for work involving existing systems or replacements of existing systems.   

B. Room Sensors:  Room sensors (i.e. thermostats) shall be mounted at 48" above finished floor, 
unless indicated otherwise.  Thermostats shall control the equipment which affects the 
temperature serving the space the thermostat is located in, unless indicated otherwise.  Not all 
room sensors are shown on the drawings and those shown are preliminary only.  Contractor 
shall indicate all final room sensor locations on submittal drawings.  Contractor is responsible 
for coordinating locations to avoid chalkboards, tack boards and other interferences. 

C. Electrical Power and Wiring: 

1. General:  All work shall comply with code and Division 26 requirements.  Run 
conduit and wiring in neat lines, parallel with building construction and coordinated 
with other trades.  Use wire type and size as required by code and recommended by 
component manufacturers and to suit the application conditions.     

2. Conduit: All wiring shall be installed in conduit and in accordance with Division 26 
section of these specifications, except that low voltage wiring within ceiling plenum 
spaces and in mechanical mezzanine areas may be ran without conduit provided that 
plenum rated cable is used.  Install all conduit and wiring parallel to building lines.  

3. Electrical Power:  

a. Scope:  It is the responsibility of the Division 25 Contractor to provide 
power for all control devices requiring electrical power. Coordinate with the 
Division 26 Contractor to confirm which panels and circuits are to be 
utilized. Provide all electrical wiring, conduit, junction boxes, circuit 
breakers, grounding, panel circuit breakers (of proper size/type), 
transformers, enclosures and all other components as needed to power all 
control devices.in accordance with code and Division 26 requirements.   
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b. Sources:  Power for control devices shall be obtained from electrical panels 
and not from power serving the equipment (unless noted otherwise or the 
Engineer gives approval).  Utilize panels located closest to the items served 
to the greatest extent possible. Where the building has a generator, 
equipment served by the generator shall also have their control power (i.e. 
power to control devices which allow the item to be controlled and 
monitored) shall also be served by the generator (this is in addition to any 
required UPS’). 

D. Equipment Interconnect Wiring:  

1. General:  In addition to control wiring between equipment and control devices 
(furnished under this Section) to accomplish the specified sequence, provide added 
control wiring to interconnect equipment components and associated control/safety 
devices.  Provide as required by the equipment manufacturers to allow for proper 
operation of the equipment and system.     

2. Minimal Wiring Required: For bidding purposes, assume a minimum of four  wiring 
connections for each piece of equipment to an adjoining/connecting piece of 
equipment and/or device(s), and special wire type and special connectors as required 
by the equipment manufacturer. Coordinate and review all requirements with 
manufacturers, contractor installing the equipment, and local representatives to 
confirm scope.  Field review existing conditions where controls interface with 
existing components.     

3. Equipment: This work applies to: 

a. Split system HVAC Equipment:  Connect between indoor and outdoor units, 
and between the indoor unit and its thermostat. 

b. Boilers:  Connect between the boilers and devices for field installation in the 
boiler system (includes outside air temperature sensor, system temperature 
sensors, and connections between boilers). 

E. Labeling:  All control components, except regular room thermostats, shall be labeled.  All 
control wiring shall be labeled except where color coded wiring is used and the control shop 
drawings clearly identifier wiring for each color and it is fully consistent through-out the 
entire project.  Submit list of proposed labeling prior to installing.   

F. Complete Functions:  Provide complete system totally programmed to provide all specified 
functions, including but not limited to:  

1. Time and Holiday Schedules. 

2. Alarm Limits. 

3. Optimum Start of Each Zone. 

4. Dynamic Graphic of Each Distinct Floor Area; include graphic key to allow changes 
in graphic display. 
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5. Dynamic Graphic of Each Mechanical System; include graphic key to allow changes 
in graphic display. 

6. Summary of All Zone Temperatures. 

7. Summary of Data for Each Zone. 

8. All Displays Specified in Sequence of Operation. 

9. Master Menu and Graphics as requested by the Owner. 

10.  All Controller Setpoints and Operational Values Required. 

11. Demand Limiting. 

12. Optimum Start/Stop and Warm-up. 

G. On/Off Status Indication:  All devices which indicate on/off status to GUI, shall have this 
on/off status manually or automatically controlled from GUI, and shall have positive proof of 
on or off by differential pressure switch or other applicable device.   

H. OA Sensors:  Provide at least two OA sensors for this project, with display at the GUI; use 
average of two for control purposes.  Provide logic to allow disuse of "Bad" OA sensor and 
indicate alarm.  

I. TUC:  To simplify controls and mechanical service and trouble-shooting, the TUC shall be 
mounted inside a waterproof cabinet on the side of rooftop units.  This shall allow all controls 
maintenance and trouble-shooting to be made while at the unit location. 

J. Programming:  Provide complete system totally programmed to provide all specified 
sequences, monitoring data, communications and features. 

K. CO2 Sensors: Duct mounted type, installed in the return ducts for areas (or units) indicated to 
have such sensors, except where a wall sensor is indicated on the plans provide a wall mount 
type.  Install where units would be easily accessible for maintenance.  Indicate locations on 
floor plans with submittals. 

L. Condensate Overflow:  Provide all cooling coils (except not required for exposed AC units) 
with field installed condensate overflow switches wired to stop unit operation upon detection 
of a high condensate level and to indicate an alarm at the system graphics. 

3.2 MONITORING DATA   

A. General:  Monitoring information shall be provided at graphic user interface.  Provide all 
necessary controls/devices to provide the data indicated.  Monitoring data listed is not a 
“points list” but is a list of items that shall be monitored and is in addition to data (or 
“points”) required by the sequence of operation and other specification requirements.  A 
complete “points list” shall be compiled by the Division 25 Contractor based on all system 
requirements and sequence. 
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B. Exhaust Fans: 

1. Fan on/off status. 

2. Fan commanded status (on/off). 

3. Fan failure alarm; (i.e. not "proven" on when commanded on). 

C. Air Handling Units (all units with fans and ability to heat or cool environmental air):   

1. Zone temperature. 

2. Zone temperature setpoint. 

3. Unit commanded mode (heating/cooling). 

4. Supply air temperature off unit. 

5. Mixed air temperature at unit. 

6. Percent commanded heating or cooling. 

7. Override status. 

8. Outside air and return damper positions (% commanded open). 

9. Fan on/off. 

10. Fan commanded position (on/off). 

11. Alarm/trouble conditions, shall include as a minimum: freezestat alarm; fan not 
"proven" on when should be on; heat failure alarm - SA temp not warmer than ma 
and unit is in heating; cooling failure alarm - SA not cooler than ma and unit is in 
cooling; "false" cooling or heating call - i.e. Unit calls for heating when OA 
temperature is above 70 deg F, unit calls for cooling and OA temperature is below 
30deg F). 

12. Carbon dioxide levels (as noted on AHU schedule). 

D. Electric Heaters: 

1. On/Off Status. 

2. Space temperature. 

3. Space temperature setpoint. 

3.3 START-UP 
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A. Calibration and Commissioning:  As each part of the systems become operational, this 
Contractor shall calibrate all sensing and readout devices and shall test and observe the 
operation of each and every air moving and/or heating unit and shall adjust all controls so that 
the items function according to the intent of the specifications.  The control contractor shall 
commission all controls prior to the work of Section 20 08 00 being done.  This 
commissioning work shall include a point-to-point check of all devices, check of sequences, 
check of proper wiring, and documentation substantiating the work. 

B. Report/Statement:  After making all necessary system testing and adjusting, the Contractor 
shall submit a report to the Engineer indicating all testing/adjustment work done and 
comment on how system is operating.  Such report shall be signed by the individual directly 
responsible for supervision of the installation of the control system.  When the Contractor 
feels that the system is complete and ready for review by the Engineer, Contractor shall 
submit a written statement (signed by same individuals as for report) stating that the system is 
in compliance with the project requirements and ready for review.   

C. Owner Instruction:  See Section 20 05 00. 

D. Start-up Trend Logs: The Contractor shall submit to and review with the Engineer daily for a 
period of four weeks after substantial completion a hard copy log of the following: 

1. Five Owner selected room temperature values at 15 minute intervals. 

2. Outside air temperature values at 15 minute intervals. 

E. Warranty Trend Logs: Two months after Owner acceptance of the work, the Contractor shall 
submit to and review with the Engineer a single tabulated 30 day hard copy printout of the 
systems historical data containing the following information: 

1. Date. 

2. Hour by hour zone temperature, for five Owner selected rooms. 

3. Hour by hour OA temperature. 

F. Documentation:  Contractor shall provide a hard copy documentation of the software 
application program for each digital controller (TUC, NAC).  Documentation provided shall 
include block software flow chart showing the interconnection between each of the control 
algorithms and sequences for systems utilizing program listings.  A program listing shall be 
printed onto the same blueprint, along with the program flow chart, and description of the 
sequence of operation.  A hard copy of this document shall be stored and maintained in each 
stand-alone digital controller panel.  System acceptance shall not be completed until this 
documentation is provided and located in each panel. 

END OF SECTION  
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Requirements of Section 20 05 00 apply to this Section. 

1.2 WORK INCLUDED 

A. Control System Design. 

B. Control System Sequence of Operation. 

1.3 SUBMITTALS 

A. General:  Comply with Section 20 05 00. 

B. Sequences:  Submit complete description of sequence of operation for all systems.  
Sequence submitted shall not be a direct copy of the sequence specified herein, but shall 
be written to reflect the actual control sequences provided and to more closely match the 
actual programming used. 

C. Programming:  Submit copy of system programming logic.   

1.4 GENERAL REQUIREMENTS 

A. Bidder Design:  The control system is bidder designed subject to the requirements of the 
Contract Documents. 

B. Modifications:  Software, graphics, and sequences shall be revised and updated as 
necessary to reflect Owner or Engineer desired changes.  Contractor to include in bid no 
less than 16 hours of control technician's/programmer's time to accomplish the required 
system modifications. 

C. Sequence Terminology:  Wherever the control sequences refer to an article, device or 
piece of equipment in the singular number, such reference shall mean to include as many 
of such articles, devices, or equipment as are shown on the plans, required for the 
sequence, or required to complete the installation.  Wherever the control sequence refers 
to an operating stage in the singular number, such reference shall mean to include as 
many stages as are specified for the equipment and shall mean analog (i.e. proportional) 
type control where specified for the equipment (reference drawings and equipment 
specifications). 

D. All DDC Control:  All controls and sequences shall be provided by the Division 25 DDC 
control system, unless specifically noted otherwise.  Where interval timer, switch control, 
or a similar manual control is indicated, the control device shall provide an input to the 
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DDC system with the DDC system providing an output for control. No line voltage 
controls or other controls which do not “pass through” the DDC control system are 
allowed, unless directly stated that is the method of control to be used.  Exceptions to 
DDC Control: emergency shut-down and similar safety devices required (or noted) to be 
hard wired.  

PART 2   PRODUCTS 

NOT USED 

PART 3   INSTALLATION 

3.1 GENERAL 

A. Complete System:   

1. General: Provide complete control system design, all software, programming, 
wiring, and control devices as required to allow for automatic control of all 
mechanical equipment and other systems as indicated; with sequences of 
operation and features specified.  Provide all control interconnections between 
indoor and outdoor units, all required control connections between equipment 
components, and to any other devices needed for proper operation.  See also 
Section 25 50 00 for related requirements.  

2. Various thermostats, motorized dampers, and other devices are not shown on the 
drawings but are required per the sequence of operation specified.  Coordinate 
with Engineer for location of all such devices prior to installing. Indicate 
proposed locations on submittals.   

B. Sequences: 

1. Additional Sequences:  See Section 25 50 00 for system requirements that relate 
to control sequences; see drawings for additional control sequences and 
requirements. 
 

2. Control Action:  Sequences which involve maintaining a setpoint in response to 
variable conditions shall use proportional-integral (PI) or proportional-integral-
derivative (PID) control (unless noted otherwise).  Sequences shall comply with 
the system performance requirements and other requirements of Section 25 50 
00. 
 

3. Missing Sequences:  Where no sequence of operation is indicated submit a 
proposed sequence to the Engineer for review.  Such sequences shall match the 
intended equipment use, code, and ASHRAE standards for the type of equipment 
and application. HVAC equipment shall have control of heating/cooling 
operation by area thermostats and control of unit components (i.e. fans dampers) 
to allow for distribution of heating/cooling and control of ventilation air; fans and 
similar on/off items shall have time schedule and thermostat control (unless the 
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application clearly implies a different method). 

C. Settings: 

1. Adjustability:  All settings, setpoints, and differentials shall be adjustable. All 
setpoints indicated are initial settings. 

2. Confirm Settings:  Confirm with Owner all setpoints, all time schedules, and all 
other adjustable programming parameters before substantial completion. 

3. Thermostat Setpoints:  Shall be adjustable at operator’s workstation, with initial 
settings as follows unless indicated otherwise: 

Occupied Heating 70 degrees F 
Unoccupied Heating  65 degrees F 
Occupied Cooling 75 degrees F 
Unoccupied Cooling 85 degrees F 

D. Time Control:   

1. Control system shall provide time schedules for occupied/unoccupied mode 
switching for all items having sequences with occupied/unoccupied modes, and 
for all items indicted as having time schedule control. 

2. Provide independent time schedules for all mechanical equipment, except where 
equipment is indicated to be interlocked to other equipment. 

3. Provide seasonal (i.e. time of year) control for all mechanical equipment.  

4. Provide a single Holiday Schedule or Master Holiday schedule for logical 
equipment groups as directed by the Owner at submittal time and revised by the 
Owner during the Owner training. At the end of the warranty period readjust the 
grouping of equipment as directed by the Owner. 

5. Provide independent optimum start schedules (i.e. warm-up cycles) for 
mechanical equipment indicated to have (or required to have) optimum start. 

6. VRF Heat Pump System:  Shall operate under its own controls.  See Section  
23 81 27 for VRF sequences. 

E. Hand-Off-Auto Control:  Provide all control devices and connections to allow Hand-Off-
Auto (HOA) control of all controlled items; where unit starters or VFD’s provide HOA 
control no additional controls are required, but this Section controls shall be arranged to 
allow for HOA controls.  

F. Alarms:  Provide alarms for the following: 

1. Status of item does not equal commanded status (where proof of status is 
monitored, e.g. supply fan not proven on when commanded on). 
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2. Equipment in alarm (where equipment alarm state is monitored). 

3. System response is not consistent with commanded response (e.g. air handling 
unit SA temperature is not less than MA temperature and unit is commanded to 
cooling). 

4. Freezestat alarm (for all hydronic coils). 

5. Safety device alarm (where device is monitored by or connected to the control 
system). 

6. Space temperature in alarm range (10 deg F or more above cooling setpoint; 10 
deg F or more below heating setpoint). 

7. Sensor failure (out of range). 

G. Fire/Smoke Shutdown: 

1. Smoke Detector:  Provide necessary conduit, wiring, and accessories to shutdown 
each unit upon activation of that unit’s smoke detectors.  Connections shall be 
hardwired; independent of any control system logic, so that failure of control 
system or loss of control system will in no way prevent the shutdown of each 
unit.  In addition to shutting down the unit with the alarmed smoke detector, all 
equipment interlocked or served by that unit shall be off.  Other units shall also 
shut-off as required to avoid building pressure differentials and similar 
undesirable effects.   

2. Fire Alarm System:  Shut-down all air handling equipment when the building fire 
alarm system goes into alarm. Contacts in the fire alarm system are available for 
this purpose.  This shut-down may be accomplished by use of control logic and is 
not required to be hardwired but shall be of a fail-safe nature so as to provide the 
necessary shut-down in case of control failure and the control components shall 
be rated for such purposes (as required by the AHJ).   

H. Automatic Restart:   

1. General:  Equipment shall automatically restart after being shut-off by a power 
outage, fire alarm, smoke detector, or similar alarm (or fault); upon clearing of 
the alarm (or fault).  System shall revert to its normal operation for the conditions 
at the time of restarting.   

2. Controlled Restart:   Provide controlled re-start by building wing or building 
floor and in a manner to prevent pressure differentials, equipment issues, or other 
undesirable effects.  Provide time delay on the re-start of equipment 2.5 KW and 
larger to minimize electrical surges. 

I. Interlocks:  May be accomplished by software rather than field hard wired relays or other 
devices, except for:  fire alarm shut-down of equipment 2000 cfm and greater, freezestat 
shutdown, boiler and chiller emergency shut-off switches, where required by 
manufactures, where required by AHJ, and where noted to be hard-wired. 
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3.2 ELECTRIC DUCT HEATERS 

A. Heaters Serving DOAS Units Supply Air: 

1. General:  Heater shall be controlled by a duct mounted temperature sensor and 
outdoor air temperature sensor.  Heater capacity shall be varied to meet the 
supply air setpoint.  Heater shall have staged or proportional control as indicated. 

2. Operation: Heater shall be allowed to operate once the outside air temperature 
has fallen below setpoint (initially set at 60 deg F) and duct air temperature 
(downstream of heater) has fallen below setpoint (initially set at 70 deg F).  

3. Interlock:  Shall be hard-wire interlocked with the supply fan on the unit which serves the heater, 
to only allow heater operation when the unit’s fan is proven on.  Provide differential pressure 
switch or CT’s at unit fan to provide proof of operation.  

 

3.3 HEAT RECOVERY UNITS 

A. General: 

1. Control unit’s cooling, heating, and system dampers (economizer), in proper 
sequence to satisfy the supply air setpoint. 

2. Heating and cooling shall be properly sequenced so that there is no overlap 
between the use of heating and cooling. 

3. Controls shall evaluate the supply air deviation from setpoint and rate of change 
of this deviation to determine heating/cooling and economizer operation to 
satisfy the supply air setpoint without excess variation in supply air temperature. 

B. Occupied Mode:   

1. Fans:  Unit supply and exhaust fans shall run continuously.   

2. Initial Setpoint:  SA setpoint shall be 65 deg F.  Valve shall reset after 5 minute 
initial start-up period. 

3. Heating:   

a. When the Exhaust Air (EA) temperature is equal to or greater than the 
OA temperature operate the heat recovery coil in the heat recovery mode 
(HRC face damper and HRC bypass damper modulated to maintain a 
supply air temperature that will satisfy the space setpoint). 

b. When the EA temperature is less than the OA temperature operate the 
heat recovery coil in the bypass modes (HRC face damper closed and 
HRC bypass damper open). 

c. Modulate heating coil control valve (in conjunction with HRC) to 
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provide added heat to provide a supply air temperature that will satisfy 
the space setpoint. 

4. Cooling:   

a. When the EA temperature is less than the OA temperature operate the 
heat recovery coil in the heat recovery mode (HRC face damper open 
and HRC bypass damper closed). 

b. When the EA temperature is equal to or greater than the OA temperature 
operate the heat recovery coil in the economizer mode (HRC face 
damper and HRC bypass dampers shall modulated to maintain supply air 
temperature that will satisfy the space setpoint, with low mixed air 
temperature of 54 deg F adjustable). 

5. OA/RA/EA Dampers:  Dampers shall be positioned for 100% outside air; i.e. OA 
damper full open, RA damper full closed, EA damper full open.  

C. Unoccupied Mode:   

1. Fans:  Supply fan shall cycle on and off as required to maintain unoccupied 
setpoints.  Exhaust fan shall be off. 

2. Heating/Cooling:  Unit shall operate same as for the occupied mode but using 
unoccupied mode setpoints. 

3. OA/RA/EA Dampers:  Dampers shall be positioned for 100% RA.  OA damper 
shall be full closed, RA damper shall be full open, EA damper shall be full 
closed.   

D. Warm-up Mode:  Unit shall operate as in the unoccupied mode until the space 
temperature has warmed up to the occupied mode setpoint; then unit shall operate 
as specified for the occupied mode.   

E. HRC Frost Control:  Temperature sensor on exhaust air (leaving) side of HRC 
shall modulate HRC face and bypass dampers so that OA bypasses the HRC to 
keep leaving exhaust air temperature above setpoint.  Initial setpoint 35 deg F 
(adjustable). 

3.4 UNIT VENTILATORS 

A. General: 

1. Control unit’s cooling, heating, and system dampers (economizer) in proper 
sequence to provide a supply air temperature that will satisfy space conditions.   

2. Heating and cooling shall be properly sequenced so that there is no overlap 
between the use of heating and cooling.  

3. Controls shall evaluate the space deviation from setpoint and the rate of change 
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of this deviation to determine the heating/cooling and economizer operation so as 
to satisfy supply air setpoint without excess variation in space temperatures. 

B. Occupied Mode:   

1. Fan:  Fan shall run continuously.  

2. Heating:  Modulate heating coil control valve as required to provide a supply air 
temperature that will satisfy the space temperature setpoint.  

3. Cooling:  Unit shall have an outside air economizer as the first stage of cooling.  
Economizer shall be dry bulb or enthalpy type, using OA temperature sensor, 
Mixed Air (MA) temperature sensor and supply air (SA) temperature control 
scheme.  Economizer shall be enabled only when OA temperature (or enthalpy) 
is less than the units Return Air (RA) temperature (or enthalpy).  The OA/RA 
dampers shall be modulated as required to satisfy the SA temperature control 
scheme and shall be limited by a MA sensor low limit setpoint (initial setpoint 54 
degrees F).  Shall operate in the cooling mode as the final stage of cooling.  
Modulate cooling coil control valve to provide a supply air temperature that will 
satisfy space setpoint as the final stage of cooling. 

4. OA Dampers:  OA dampers shall be under CO2 control when unit is in heating, 
and under economizer and CO2 control when unit is in cooling; whichever is 
calling for the most open OA damper position (i.e. the economizer or the CO2 
control) shall control the OA damper.  CO2 controls shall modulate the OA 
damper to maintain the space CO2 level setpoint; initial setpoint shall be 600 
ppm.  OA damper shall not close below a position that provides 50% of the 
minimum OA flow indicated on the plans (unless noted otherwise).  When the 
unit is in the heating mode the OA damper shall never open greater than a 
position that provides the minimum OA flow indicated on the plans.  Upon 
entering the occupied mode, the OA damper shall initially open to a position that 
provides 50% of the minimum OA flow indicated on the plans. Coordinate with 
balancer for OA damper positions that meet the flow settings. 

5. Relief Dampers:  Motorized relief dampers (where applicable) shall operate in 
unison with the OA dampers to progressively open as the OA dampers open.  
Provide a separate analog signal to relief dampers with offset control, so that the 
relief dampers do not begin opening until the OA dampers are at least 15% open 
(adjustable) then progressively open to be 100% when OA dampers are 100% 
open. 

C. Unoccupied Mode:  Unit fan shall cycle on and off with heating/cooling modulated as 
required to maintain unoccupied setpoints.  OA damper shall be fully closed unless 
economizer cooling is required.  When unit’s fan is off its control valves shall be fully 
closed (unless required to be opened by a control sequence).    

D. Warm-up Mode:  Unit shall run as in the unoccupied mode (outdoor air dampers fully 
closed) until the space temperature has warmed up to the occupied mode heating setpoint, 
then unit shall operate as specified for the occupied mode.  Discharge air temperature in 
the warm-up mode shall be limited to 15 deg F (adjustable) above room setpoint. 
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E. Night Cool/Purge Mode: 

1. General:  Mode is to operate in anticipation of warm weather to use cool night air 
to pre-cool building mass to reduce occupied mode high temperatures.  Provide 
toggle at graphics for each unit to deactivate Night Cool/Purge Mode. 

2. Mode Activation:  Shall be automatic based on the previous day’s OA 
temperature exceeding 75 deg F (adjustable). 

3. Sequence:   

a. Shall only be allowed to operate when space is in the unoccupied mode, 
between hours of 1 AM and 5 AM (adjustable); and only when OA 
temperature is 5 deg F (adjustable) lower than the space temperature.  

b. Fan shall operate at low speed. 

c. Outside air dampers shall open 100%. 

d. Fan shall continue to operate until room temperature is within 2 deg F 
(adjustable) of the outside air temperature, or space has been cooled to 
the pre-cool mode setpoint of 67 deg F (adjustable). 

4. Heating Setpoints:  Spaces served by unit shall have their heating setpoint 
adjusted to be 5 deg F less than what would otherwise be for the occupied period 
occurring after this mode has occurred (to prevent heat activation). 

F. Mode Control:  Unit's mode of operation shall be determined by time schedule and time 
schedule override; warm-up mode shall be initiated by optimum start controls. 

G. Freeze Protection:   

1. Freezestat:  Units shall have freezestat on leaving side of the heating water coil 
which shall stop unit operation if it senses an air temperature of 35 deg F or less 
(adjustable).  Upon activation of freezestat, unit’s heating coil valve shall open 
100%, OA damper shall close, and alarm indicated. 

2. Freeze Prevention Mode:  Mode shall be enabled or disabled via system 
graphics.  If OA temperature drops below Freeze Protection setpoint 35 deg F 
(adjustable), unit operates as in the unoccupied mode but using space Occupied 
Mode space temperature setpoints.  OA dampers remain fully closed.  System 
shall remain in Freeze Protection mode until a.) timeclock schedule changes to 
Occupied Mode or b.) OA temperature increases 5 deg F (adjustable) above 
Freeze Protection setpoint for more than 60 minutes (adjustable); at which point 
the system reverts back to normal Unoccupied Mode. 

H. Miscellaneous Dampers:  See plans for units with motorized dampers in the ducts from 
areas.  Control dampers as noted on plans. 
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3.5 EXHAUST FANS   

A. General:  See "Control" column on Fan Schedule for which of the following control 
method is required.  See notes on plans for control of fans not listed below and other 
requirements.  Where interval timer, switch control, or a similar manual control is 
indicated, the control device shall provide an input to the DDC system with the DDC 
system providing an output for control. No line voltage controls or other controls which 
do not “pass through” the DDC control system are allowed, unless directly stated that is 
the method of control to be used. 
 

B. Time Schedule:  Fan shall run from time schedule.   
 

3.6 MISCELLANEOUS   

A. Miscellaneous Dampers/Devices:  See plans for other dampers and devices requiring control.  
Provide control indicated.  Where control is not indicated provide standard sequence typical 
for such devices in similar projects/applications. 

B. Electric Heaters:  Control by space thermostat; when space is above setpoint operate heater 
fan and modulate valve to maintain space setpoint.  When space temperature falls below 
setpoint heater fan shall be off and valve closed. 

END OF SECTION 
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PART 1   GENERAL 

1.1  RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

1.2    SECTION INCLUDES 

A. General requirements specifically applicable to Division 26.   

1.3 SCOPE OF ELECTRICAL WORK 

A. Provide electrical systems and Work described, identified, specified, referenced, and 
shown in the Project Documents that are covered under Divisions 26 of the Construction 
Specifications Institute (CSI) and/or as otherwise regulated by national, state, and local 
electrical codes.  Electrical Work includes providing all equipment, materials, devices, 
appurtenances, and accessories necessary to provide complete and operating systems 
according to the intent of Project Documents.   

B. Electrical work is not limited to Division 26 specifications and what is shown on the 
electrical drawings.  The Contractor is responsible to review all Project Documents for 
additional Electrical Work and requirements and to include this work as part of their 
scope under the Contract. 

1.4    REGULATORY REQUIREMENTS 

A. Comply with requirements of the following codes as adopted and supplemented by 
authority having jurisdiction: 

ANSI/NFPA 70 - National Electric Code (NEC) 
NFPA 101 - Life Safety Code 
International Building Code (IBC) 
International Mechanical Code (IMC) 
WAC 296-46B - Washington State Electrical Safety Standards, Administration, and 
Installation 
Washington State Energy Code (WSEC) 

B. Comply with additional codes and regulations referenced in other sections. 

C. Comply with additional codes and regulations required by authority having jurisdiction. 

D. Obtain and pay for permits, and inspections from authorities having jurisdiction over 
work included under applicable Division Sections.   

E. Include all testing, shop drawings, and documentation required by the inspection 
authorities for permitting and final approval. 
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1.5 SUBMITTALS  

A. Comply with requirements of Division 01.  Unless otherwise specified, furnish product 
data and shop drawings to Architect/Engineer as follows: 

1. Product information sheets shall be neat, readable, 8.5 x 11 inch, submitted in 
PDF format.  Generic product sheets with multiple products or product 
descriptions shall clearly highlight or otherwise indicate which product is being 
furnished.  Product sheets shall be reasonably limited to not include entire 
catalog sections.   

2. Furnish product submittals with a cover sheet and table of contents.  Furnish a 
separate submittal and number for each section of the specifications.  Cover sheet 
shall indicate name of the Project, Owner, Architect, Engineer, Contractor, and 
Date of Submittal. Product table of contents shall list each item submitted.  
Bookmark each submittal to facilitate browsing according to the type of products. 

3. Furnish systems design shop drawings in PDF format.  Title block shall include 
Project, Owner, Contractor, and Date of Submittal. 

4. Furnish product data and shop drawings specifically indicating any conflict or 
deviation from requirements of contract documents.   

5. Edited Content: Submittals shall indicate the equipment and options that are to be 
provided.  Copies of an unedited catalog will be Rejected.  Pages/items that are 
not applicable shall be deleted prior to submittal to the Engineer. 

B. Confirm dimensions, ratings, and specifications of electrical materials, devices, fixtures, 
and equipment conform to project requirements prior to furnishing submittals. Coordinate 
electrical requirements with utilization equipment submitted under other sections and 
verify that voltage, phase, and rating are compatible with work shown in the electrical 
project documents.   

C. Do not order materials or commence Work until applicable submittal has been reviewed 
and the Architect/Engineer has accepted. 

D. Re-Submittals: If submittals are marked ‘Rejected’ or ‘Revise and Resubmit’, the 
Contractor shall revise the submittal to satisfy the comments or conform to project 
requirements, and submit to the Engineer for review.  Only those items that were rejected 
or required a resubmittal will be reviewed by the Engineer; All other items will not be 
reviewed.  All re-submittals shall be at least one of the following: 

1. Provide a ‘Re-Submittal Summary Sheet’ which indicates how each comment 
was addressed (it is acceptable to add the responses to a copy of the original 
submittal review comments). 

2. Cloud (or otherwise clearly identify) the revised portions to indicate what is 
different from the original submittal. 

1.6   SUBSTITUTIONS 
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A. Comply with requirements of Division 01.  Products specified by naming one or more 
manufacturers establishes a basis for quality, styling, capacity, and function. Unless 
otherwise specified, written requests for substitution must be received at least 14 days 
prior to Bid Opening by Architect/Engineer who will determine acceptability of proposed 
substitution. Written acceptance must be obtained from Architect/Engineer prior to Bid 
Opening. 

B. Substitution requests may be submitted for any manufacturer or named product unless 
specified as "no substitute". 

C. Substitution approval does not relieve the Contractor of complying with the work 
requirements or the concept and intent of the project documents.  Pay for any and all 
additional project costs that may be caused by Contractor requested substitutions, 
regardless of whether or not additional costs are overlooked, missed, or unforeseen, and 
regardless of when substitutions may be approved. 

1.7  RECORD DOCUMENTS 

A. Comply with requirements of Division 01.  Maintain at project site one set of clean, dry, 
and legible red-lined record drawings for submittal at Contract Close-out.  Record 
information concurrently with construction progress. 

B. Indicate electrical changes in the contract documents.  Include change orders, revised 
branch circuit and feeder wiring layouts, revised circuit identification, pull & junction 
boxes added during construction, and actual dimensioned location and routing of each 
underground conduit on record drawings. 

1.8 LABELING 

A. Where labeling that includes room names and numbers is required for any system to 
identify devices or for programming purposes, use final room names and numbers 
determined during construction. Verify room names and numbers with Architect prior to 
manufacturing labels or programming software.   

1.9   OPERATION AND MAINTENANCE MANUALS 

A. Comply with requirements of Division 01.  Unless otherwise specified, furnish one 
labeled CD in PDF format and two duplicate hard copy printed sets of Operation and 
Maintenance Manuals prior to completion of contract. Submit hard copy manuals in 
labeled and indexed 3-ring binder(s).   

B. Include the following information as applicable: 

1. Names, addresses, and telephone numbers of the contractor, the installing sub-
contractor, and the local representative for each system or equipment. 

2. All approved product data and shop drawings. 

3. Identify all manufacturer warranties which exceed one year. 
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4. Model number and serial number of each piece of equipment provided. 

5. Data from test results performed under the Contract.   

C. Operation and maintenance data shall include complete parts lists, installation and 
maintenance instructions, safety precautions, operation sequence describing start- up, 
operation, and shut-down, internal and interconnecting wiring and control diagrams with 
data to explain detailed operation and control, and testing methods for each system and 
item of equipment. 

D. Furnish a draft copy of Operations and Maintenance Manual for Architect/Engineer 
review and incorporate comments prior to final submittal. Allow 14 days for Architect/ 
Engineer review.  

1.10   CONFLICTS 

A. Notify the Architect/Engineer of any conflicts or discrepancies before proceeding with 
any work or the purchasing of any materials related to the conflict or discrepancy until 
requesting and obtaining written instructions from the Architect/Engineer on how to 
proceed.  Where conflicts occur, the most expensive and stringent requirement as judged 
by the Architect/Engineer shall prevail.  Any work done after discovery of such 
discrepancies or conflicts and prior to obtaining the Architect/Engineer's instructions on 
how to proceed shall be done at the Contractor's expense. 

1.11   WARRANTY 

A. In addition to requirements covered under General Conditions or Division 01, include 
manufacturer product warranties that exceed one year. Assemble or list warranties that 
exceed one year in Operation and Maintenance Manuals indicating start date. Certificates 
of extended warranty shall identify the Owner as the beneficiary.   

B. If the Electrical Contractor does not have offices located within 150 miles of the project, 
provide a service/warranty work agreement with a local electrical subcontractor approved 
by the Owner.  The service/warranty work agreement shall extend for the contract 
warranty period, and a copy shall be included in the Operation and Maintenance 
Manuals. 

1.12   INTENT OF PROJECT DOCUMENTS 

A.  Drawings and specifications are complementary and what is called for in either is binding 
as if called for in both.   

B. The drawings are diagrammatic and show the general arrangement of the construction 
and do not attempt to show all features of work, exact construction details, or actual 
routing of conduit and cable. Provide all necessary supports, off-sets, bends, risers, 
fittings, boxes, wiring, and accessories which are required for a complete and operating 
installation.  Determine locations for required electrical outlets and connections prior to 
rough-in base on equipment product and installation submittal data and/or review of 
equipment on site. 
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C. The level of design presented in the documents represents the extent of the design being 
furnished to the Contractor; any additional design needed to perform the Work shall be 
provided by the Contractor.  All design by the Contractor shall be performed by 
individuals skilled and experienced in such work, and where required by local code (or 
elsewhere in the documents) shall be performed by engineers licensed in the State where 
the project is located.  Include in bid the costs of all such project design; including 
engineering, drafting, coordination, and all related activities and work. Contractor 
provided design services shall be included for but not limited to bidder design 
specifications, temporary electrical systems, layout routing to install the Work and share 
project space with other building systems, hanger and support systems, seismic bracing, 
preparation of shop drawings, locating and identifying requirements for equipment and 
fixture terminations, and methods/means of accomplishing the work. 

1.13  COORDINATION 

A. Examine architectural, civil, structural, and mechanical drawings and specifications and 
consult with other trades, as required to coordinate use of Project space and sequence of 
installation. 

B. Arrange wiring and equipment to avoid interference with other work and to maximize 
accessibility for maintenance and repairs.  

C. Coordinate with suppliers and installers to obtain product electrical data, shop drawings, 
and installation requirements for systems, equipment, and products furnished by Owner 
and/or other trades as required perform electrical work.   

D. Contractor is responsible ensure that equipment, fixtures, and devices being furnished 
and installed shall fit the space available, taking into account connections, service access, 
and clearances required by product manufacturer and/or Code. Contractor shall make the 
necessary field measurements to ascertain the space requirements for proper installation, 
and shall furnish and/or install equipment so that final installation meets the intent of the 
Project Documents. If approval is received by Addendum or Change Order to use other 
than the originally specified items, Contractor shall be responsible for specified capacities 
and for ensuring that items to be furnished will fit the space available. 

E. Contractor is responsible to review all the Project Documents and approved shop 
drawings provide under other divisions to identify and resolve conflicts between 
electrical systems and building construction, equipment, cabinets, counters, trim, and 
special finishes, prior to rough-in.  

F. Facilitate coordination between low voltage system sub-contractors during construction. 
Include time for a minimum of one meeting with all sub-contractors prior to building 
rough-in to review requirements for each system per Section 26 05 30. Include a second 
meeting with all sub-contractors to review requirements for all systems utilizing IP 
structured cabling prior to cover.   

1.14 REQUIREMENTS FOR EQUIPMENT FURNISHED UNDER OTHER SECTIONS OR BY 
OWNER  

A. Provide power wiring, disconnect switches, electrical connection of equipment, 
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installation of furnished electrical controllers, parts, and accessories, and field wiring for 
systems, equipment, and products furnished under other divisions or by Owner.  Install 
controllers, operator stations, and control devices such as limit and temperature switches 
furnished with equipment. 

B. Review equipment submittals prior to electrical rough-in and installation. Verify location, 
rating, size, type of connections, and required space requirements. Coordinate field 
wiring requirements and details with supplier and installer.  Notify Architect/Engineer of 
conflicts between requirements for actual equipment being furnished and equipment 
indicated in contract documents prior to commencing Work. 

C. Provide motor controllers and operator stations unless otherwise indicated on the project 
drawings. 

D. Make final connections to equipment.  Provide cord and plug where required for plug-in 
connection. 

E. Integrated automation systems covered under Division 25 are not included as part of 
electrical work. 

1.15 DEFINITIONS 

A. Electrical terms used in these specifications are as defined in NEC Art. 100 unless 
otherwise noted. 

B. Abbreviations:  Where not defined elsewhere in the Contract Documents, shall be as 
defined in RS Means Illustrated Construction Dictionary. 

C. Accessible Ceiling: Signifies access that requires the removal of an access panel or 
similar removable obstruction. 

D. The term "Architect," "Architect/Engineer" or "Engineer," means Hultz|BHU Engineers, 
1111 Fawcett Avenue, Suite 100, Tacoma, WA, 98402. 

E. As Required: As necessary to form a safe, neat, and complete working installation (or 
product), fulfilling all the requirements of the specifications and drawings and in 
compliance with all codes. 

F. Concealed: Hidden from view as in walls, trenches, chases, furred spaces, crawl spaces, 
unfinished attics, and above suspended ceilings. 

G. Conduit: Includes conduit and tubing raceways. 

H. Coordinate: Accomplish the work with all others that are involved in the work by directly 
discussing the work with them, arranging and participating in special meetings with them 
to discuss and plan the work being done by each, obtaining and completing any necessary 
forms and documentation required for the work to proceed, reaching agreement on how 
parts of the work performed by each trade will be installed relative to each other both in 
physical location and in time sequence, exchanging all necessary information so as to 
allow the work to be accomplished with a united effort in accordance with the project 



Longview School District HVAC and Indoor Air ELECTRICAL GENERAL REQUIREMENTS 
Quality Improvements SECTION 260100 
Integrus Project No. 22220.00  
 

BID SET – 04/26/2023  
 Page 7 of 9 

requirements. 

I. Equipment Connection: Make branch circuit connection, mount and connect control 
devices as required. Provide disconnect and overcurrent protection when required by 
NEC and IMC, if not otherwise indicated or furnished with equipment. 

J. Exposed: Exposed to view in any room, hallway, passageway or outdoors. 

K. Finished Areas or Spaces: Areas and/or spaces receiving a finish coat of paint on one or 
more wall surface.   

L. Furnish: Obtain and/or prepare and deliver to the project. 

M. Indicated: Shown, scheduled, noted, or otherwise called out on the drawings. 

N. Install: Enter permanently into the project complete and ready for service. 

O. Open Cable or Wiring: Conductors above grade not installed in conduit or raceway. 

P. Panel:  Distribution panelboard, lighting and appliance panelboard, load center, and/or 
low voltage cabinet.   

Q. Provide: Furnish and install complete and ready for service. 

R. Wiring:  The assembly of conductors, raceways, outlets, junction boxes, conduit bodies, 
fittings, and associated accessories, or an approved cable assembly. 

S. Verify: Obtain, by a means independent of the project Architect/Engineer and Owner, the 
information noted and the information needed to properly perform the work. 

PART 2   PRODUCTS 

2.1   MATERIALS, EQUIPMENT 

A. General: Furnish only products that are new and free from defects with a manufacture 
date that is less than six months from date of installation. Where product and applicable 
software updates or upgrades are available from the manufacturer, furnish the latest 
version unless otherwise specified.  Furnishing discontinued products and/or products of 
manufacturers who are no longer in business is not permitted. 

B. Listing and Labeling: Furnish and install only products that are listed and labeled by one 
or more of the following testing laboratories as approved by the Authority Having 
Jurisdiction: 

Underwriter’s Laboratories, Inc. (UL) 
ETL Testing Laboratories, Inc.  (ETL) 
Factory Mutual  (FM)  

C. Each specified product and system to be furnished shall be from a single approved 
manufacturer. Providing multiple product brands or manufacturers for each type or 
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category, or for multiple units of the same specified product and/or system, is not 
permitted.   

D. Products shall be delivered, handled, and stored per manufacturer recommendations.  
Protect fixtures, materials, and equipment from rain, water, dust, dirt, snow, and damage.  
Do not install products that have marred, scratched, deformed, or otherwise damaged.  
Do not install products that have been wet or exposed to the weather prior to assembly 
and/or installation.   

PART 3   EXECUTION 

3.1 WORKMANSHIP 

A. Electrical work shall conform to requirements of ANSI/NECA 1-2015, Standard Practice 
of Good Workmanship in Electrical Construction. 

3.2 INSTALLATION 

A. Provide all electrical work as specified and shown in the Project Documents.  Provide all 
labor, equipment, material, accessories, and testing for electrical systems complete and 
operating.  Include all scaffolding, rigging, hoisting, and services necessary for delivery 
and installation of materials and equipment.   

B. Include all required software applications, licensing and associated system programming 
for electronic products. Provide all software to owner for onsite programming and 
interfacing. 

C. Provide as part of the Electrical Work all hangers, brackets, supports, framing, backing, 
accessories, incidentals, not specifically identified the project documents, but required to 
complete the system(s) in a safe and satisfactory working condition. 

D. Quantity of materials and layout of the Work shall be provided based on field 
measurement of the actual project conditions and shall not be based on plan dimensions.   

E. Provide all testing and documentation of electrical systems as required to demonstrate 
compliance with the Project Documents.  

F.   Provide testing, documentation, and filing required to comply with commissioning 
requirements of Section C408 of the Energy Code.  Include documentation in Operation 
and Maintenance Manuals. 

3.3 CUTTING AND PATCHING 

A. Provide cutting and patching to complete electrical work and to provide openings in 
elements of Work for electrical penetrations.  Comply with requirements of Division 01. 

B. Locate and execute cuts so as not to damage other work or weaken structural 
components. Core drill or saw cut rigid materials. 
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C. Patch to restore to original condition. Refinish surfaces to match adjacent finishes. For 
continuous surfaces, refinish to nearest intersection; for an assembly, refinish entire unit. 

END OF SECTION 
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PART 1   GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

1.2 SECTION INCLUDES 

A. Demolition of systems applicable to Division 26.   

B. Requirements for remodeling applicable to Division 26.   

1.3 EXISTING CONDITIONS 

A. The drawings show portions of existing electrical systems which are to remain, be 
removed, or be modified under the Contract. Concealed features of existing systems are 
based on field observation and existing record drawings. No guarantee is made as to their 
correctness. 

B. Contractors shall visit the project site prior to bidding and become familiar with the 
existing conditions and all other factors which may affect the execution of the work.  
Include all costs related to existing site conditions in the initial bid proposal.  Many 
systems may not comply with NETA or other maintenance standards and may require 
special precautions and procedures. 

C. Failure to visit the project site prior to bid does not relieve the Contractor of the 
responsibility to provide all required work and a complete installation within the intent of 
the Contract Documents. 

1.4 EXISTING UNDERGROUND UTILITIES 

A. Existing utilities in areas of new construction must be identified and located by the 
Contractor prior to commencing Work.  Location of underground utilities shown on 
plans, are diagrammatic and shall not be considered as a complete representation of all 
utilities that may exist on site. 

B. Coordinate with Owner to identify and locate existing underground utilities including 
landscape irrigation in areas of Work. 

C. Prior to excavation, contact and coordinate with local Utilities Underground Location 
Center  to identify and locate existing underground public utility services in areas of 
Work, including power, water, sewer, telephone, gas, and cable TV. 

D. Prior to excavation, obtain services of a utility locator service to scan areas of Work and 
to locate and mark where known and unknown private underground utilities or other 
interfering obstructions exist. 
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E. Hand excavate to expose located interfering underground utilities and interfering 
obstructions before trenching. Provide adequate means of support and protection of 
exposed utilities.   

F. Existing active utilities damaged or interrupted by the Contractor during construction 
shall be replaced at the Contractor's expense.  Repairs to power and signal systems using 
junction boxes or splices will not be accepted.   

1.5 POWER AND SIGNAL OUTAGES 

A. The facility will continue normal operations during the construction work. The 
Contractor shall schedule power outages with the Architect/Engineer. Include 
coordination, identification of affected areas, work schedule, and re-energizing of 
electrical systems with minimal disruption to facility operations. 

B. Unscheduled power or signal outages to Owner occupied areas and systems essential to 
facility operation or life safety shall not be permitted at any time. In the event that the 
Contractor's work causes or contributes to a power outage or other system fault, the 
Contractor is responsible for immediately correcting the problem. 

C. Schedule power and signal outages for evenings, weekends, or holidays unless otherwise 
approved; include costs for overtime and work outside regular hours.  

1.6 FIRE ALARM SYSTEM 

A. Maintain and operate the existing fire alarm system during construction.  Comply with 
alarm, incident response, and fire watch requirements of the Authorities Having 
Jurisdiction for all areas served by the system.  Plan and provide fire watch and/or 
temporary wiring where new construction interrupts required system operation. 

B. Provide dust protection for installed smoke detectors located within the work area.  Clean 
detectors after work is completed and dust protection is removed.  

C. Coordinate all planned shutdowns and tests of the fire alarm system with the Fire 
Department and Alarm Reporting Center.  Notify the Alarm Reporting Center of false 
alarms that occur during construction as required to mitigate Fire Department response. 

D. Provide investigation, correction, and required repairs to the alarm system for false 
alarms and system trouble that occur during the project and for system failures cause by 
the Work.  Fines and penalties for excessive false alarms that occur during the Project 
shall be the responsibility of the Contractor. 

E. The Owner shall provide reimbursement for expenses associated with false alarms, 
system trouble, and system failure if the contractor can satisfactorily demonstrate that the 
incidents are not related to the Project. 

1.7 INTRUSION ALARM SYSTEM 

A. Maintain and operate the existing intrusion alarm system during construction.  Comply 
with alarm and incident response requirements of the monitoring agency and Owner for 
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all areas served by the system.  Provide temporary wiring where new construction 
interrupts required system operation. 

B. Provide dust protection for installed motion sensors located within the work area.  Clean 
detectors after work is completed and dust protection is removed.  

C. Coordinate all planned shutdowns and tests of the alarm system with Alarm Reporting 
Center.  Notify the Alarm Reporting Center of false alarms that occur during construction 
as required to mitigate police response. 

D. Provide investigation, correction, and required repairs to the alarm system for false 
alarms and system trouble that occur during the project and for system failures cause by 
the Work.  Fines and penalties for excessive false alarms that occur during the Project 
shall be the responsibility of the Contractor. 

E. The Owner shall provide reimbursement for expenses associated with false alarms, 
system trouble, and system failure if the contractor can satisfactorily demonstrate that the 
incidents are not related to the Project. 

PART 2   PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

A. New and Replacement Materials and Equipment: As specified in applicable sections, 
except product manufacture shall match existing for minor construction and for 
accessories to equipment that remains. 

B. Materials and Equipment for Patching: Match existing products. 

C. In finished spaces provide surface metal raceway systems as specified in other sections 
where existing construction does not permit concealed installation. 

PART 3   EXECUTION 

3.1 PREPARATION 

A. Field verify wiring and cabling for existing power and signal systems back to source of 
supply as required to perform Work. 

B. Cut and Patch conduit penetrations and required holes to access work at walls. 

3.2 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 

A. Remove, relocate, and extend existing systems to accommodate new construction.  For 
selective demolition, refer to architectural and mechanical plans and include electrical 
demolition to support removal and replacement work not otherwise indicated in electrical 
drawings. 
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B. Electrical demolition includes the disconnecting, removal, and disposal of fixtures, 
devices and equipment where indicated, along with associated wiring.  

C. The following shall be considered as abandoned unless otherwise indicated:   

1. Wiring to fixtures, devices, and equipment being removed or disconnected.  

2. Conduit containing conductors or cable that have been disconnected from a 
source of supply or left empty by the removal of conductors.  

3. Open conductors or cable that have been disconnected from a source of supply.  

4. Fixtures, devices, equipment, and outlets located in walls, ceilings, and floors 
indicated to be removed. 

5. Fixtures, devices, and equipment identified as being replaced.   

D. Remove abandoned wire and cable for power and signal systems to source of supply. 

E. Remove abandoned conduit, cable, and outlets where exposed and within accessible 
ceiling, attic, crawl, plenum, and opened wall spaces. Cut conduit flush with walls and 
floors; patch surfaces in finished spaces.  Outdoors remove abandoned conduit and cable 
down to 24 inches below grade and restore site to its original grade and finish. 

F. Disconnect abandoned outlets and remove devices. Provide blank covers for abandoned 
outlet boxes in floors, walls, and hard ceilings to remain. 

G. Disconnect and remove abandoned switchboards, panelboards, distribution equipment, 
and electrical devices. 

H. Disconnect power to utilization equipment being removed or abandoned in place. 

I. Disconnect and remove abandoned light fixtures, including brackets, stems, hangers, pole 
base and other accessories. 

J. Repair adjacent construction and finishes damaged during demolition and extension 
work. 

K. Cut-in flush outlet boxes and fish conduit in existing construction of remodeled areas 
where conditions permit. Flexible conduit is approved where fishing of conduit is 
required. Where existing construction does not permit flush installation, use surface metal 
raceway. 

L. Extend existing outlet boxes as required to accommodate new surface treatments or to 
extend wiring with surface raceway. 

M. Maintain access to existing electrical systems to remain active. Modify installation or 
provide access panels as appropriate.  
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N. Replace, modify or extend existing outlet boxes to meet volume requirements. Cut 
surfaces as required to replace (or modify) existing outlet boxes and to install supports for 
new boxes and fixtures and patch to match adjacent surface. 

O. Provide new supports for existing conduit and open cable accessed during construction 
and which is to remain or be reused, as required to comply with current Code.  Comply 
with requirements of applicable signal system specifications for support of signal cables. 

3.3 DISPOSITION OF MATERIALS 

A. Prior to start of demolition, coordinate with Owner to identify materials and equipment 
for salvage. Disconnect and remove items to be salvaged and deliver to an area on site 
designated by the Owner.  Disconnect, remove, and handle salvage material and 
equipment in a manner so as not to damage or otherwise render unusable.   

B. Materials and equipment removed and not reused or salvaged to the Owner shall become 
the property of the Contractor unless otherwise indicated.  Remove such material and 
equipment from the Owner's property and dispose legally off site.   

3.4 NAMEPLATES AND CIRCUIT DIRECTORIES  

A. Provide nameplates for existing distribution equipment to indicate new and revised 
equipment, circuit, and load designations. 

B. Update panelboard and load center circuit directories to indicate changes and additions to 
each circuit.  Updated and existing circuits shall be typewritten on new removable circuit 
index cards.   

C. Nameplates and circuit directories shall comply with requirements of Section 26 20 00. 

END OF SECTION 
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PART 1   GENERAL 

1.1    RELATED DOCUMENTS 

A. Section 26 01 00 - Electrical General Requirements. 

B. Section 26 05 00 - Basic Materials and Methods. 

1.2  SECTION INCLUDES 

A. Conduit and Fittings. 

B.    Building Wire and Cable. 

C.    Wiring Connections and Terminations. 

D.    Boxes. 

E.    Supporting Devices. 

F. Requirements for Fire Rated Construction. 

1.3    SUBMITTALS 

A. Submit product data for conduit fittings, wire and cable, watertight connectors, and 
wiring devices. 

1.4    OPERATION AND MAINTENANCE DATA 

A. Include data for wiring devices, floor boxes, smoke detectors, and cable tray in Operation 
and Maintenance Manuals. 

PART 2   PRODUCTS 

2.1    CONDUIT 

A. Rigid Steel Conduit (RGS): ANSI C80.1; hot dipped galvanized. 

B. Intermediate Metal Conduit (IMC): Hot dipped galvanized. 

C. Electric Metallic Tubing (EMT): ANSI C80.3; galvanized tubing. 

D. Flexible Metal Conduit: Galvanized steel.  Heavy wall except reduced wall may be used 
where concealed in building construction.   

E. Liquid Tight Flexible Metal Conduit: Galvanized steel, PVC jacket. 

F. Non-Metallic Conduit: NEMA TC 2; EPC-40-PVC and EPC-80-PVC. 
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2.2    FITTINGS 

A. RGS and IMC Conduit: ANSI/NEMA FB 1; threaded type. Provide bushings, hubs and 
connectors with insulated throat, for conduit terminations.   

B. EMT Conduit: ANSI/NEMA FB 1; steel, compression type. Crimp-on, drive-on, 
indenter, and set screw type prohibited.  Provide connectors with insulated throat for 
conduit larger than 3/4-inch diameter.  Provide raintight fittings for conduit installed 
outdoors. 

C. Flexible Conduit: ANSI/NEMA FB 1; steel, single screw squeeze type. 

D. Liquid Tight Flexible Conduit: ANSI C33.84, steel.  Provide PVC coated fitting where 
installed outdoors. 

E. PVC Conduit: NEMA TC 3; solvent welded type, same manufacture as conduit. Provide 
bushings, hubs and connectors with insulated throat, for conduit terminations. 

F. Water and Vapor Conduit Sealants:  Hydra-Seal S-50 conduit sealing putty or approved; 
Tyco/Rachem/TE blank duct plug or approved; Polywater FST conduit sealing foam 
system or approved. 

2.3    WIRE AND CABLE 

A. Copper Building Wire, Interior: Type THWN-2, 600 volt insulation; conductors 8 AWG 
and larger shall be stranded. Type XHHW-2 may be substituted for conductor sizes 4 
AWG and larger. 

B. Copper Building Wire, Outdoors: Type RHW/USE-2, 600 volt insulation; conductor 8 
AWG and larger shall be stranded.  

C. Fire Rated Building Wire:  Type RHH or RHW-2, UL2196, 600 volt insulation, copper 
conductor, UL classified 2-hour rated cable when installed in approved steel conduit 
system.  Type RHH may be used only in dry locations.   

2.4    WIRE CONNECTORS 

A. Connectors for Wire Size 10 AWG and Smaller: Insulated steel spring twist-on pressure 
connector with plastic cap. Outdoors use watertight type with prefilled sealant gel. 

B. Connectors for Wire Size 8 AWG and Larger: Solderless mechanical or compression type 
with pre-formed or shrink sleeve insulated cover. Outdoors make watertight using shrink 
sleeve or pigtail cap and sealing mastic. 

C. Outdoor Taps Below Grade for Wire Size #6 AWG and Larger:  Ilsco PED series 
underground multi-tap, wire range and number of ports as required.   

D. Gutter/Wireway Taps for Wire Size #6 AWG and Larger:  Ilsco type PDB series AL/CU 
lug type distribution block, number of poles and quantity/size of primary/secondary lug 
ports as required for the application.    
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2.5    BOXES 

A. Junction and Pull Boxes: Outlet box with blank cover except boxes larger than 4 inch 
square shall be screw cover type, galvanized steel with grey enamel finish, NEMA 1 
indoors and NEMA 3R outdoors, unless otherwise indicated. 

B. Fire Rated Construction:   Recessed outlet boxes and rough-in cans that are installed in 2 
hour rated area separation walls shall be UL listed with 1-1/2 hour rating label. 

C. Color Coding of Device and Junction Boxes for Special Systems: Field painted or 
otherwise manufactured in the specified color, both inside and outside of box and cover.  
Provide color identification for the following electrical systems:  Fire Alarm System - 
RED, Emergency Systems (NEC 700) - ORANGE.  

2.6   SUPPORTING DEVICES 

A. Metal Conduit Clamps and Straps: Steel, screw type; zinc or cadmium plated minimum 
indoors, hot dipped galvanized minimum outdoors.   

B. Support Channel: Slotted 12-gauge steel channel with fittings, fasteners, brackets, 
clamps, floor plates, and accessories required; Pre-galvanized zinc coated (G90) indoors, 
ASTM 123 hot dipped galvanized outdoors. 

C. Fasteners: Expansion anchors in concrete and solid masonry; toggle bolts in hollow 
masonry, plaster, or gypsum board wall construction; sheet metal screws in metal 
construction; wood screws in wood construction; set screw type beam clamps on steel 
columns and beams; U.L. listed clips for metal studs.   Metal parts and accessories to be 
zinc or cadmium plated minimum indoors and hot dipped galvanized minimum outdoors.  

D. Support Wires: Support wires above accessible ceiling grids, steel #12 AWG minimum. 

E. Roof Supports: Do not install conduit exposed on roofs.   
 

2.7 ACCESSORIES 

A. Pulling Wire: 

1. Interior; continuous fiber pulling line, 190# tensile strength. 

2. Below grade; Polyester measuring pulling tape 5/8 inch wide, 1800# tensile 
strength. Muletape. 

2.8 FIRE RATED CONSTRUCTION 

A. Products for Fire Stopping to Seal Around Enclosures and Annular Space between 
Conduit and Building Construction at Conduit Penetrations: ANSI/UL 1479; Comply 
with requirements of Division 07. 

B. Conduit Sleeves for Open Cable:  ANSI/UL 1479; Fire stop conduit sleeve kit, with 
mounting escutcheons, gaskets, end bushings, warning labels, and non-hardening fire 
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stop putty.  SpecSeal READY SLEEVE, FS100 (1 inch diameter sleeve) and FS200 (2 
inch diameter sleeve), or approved.    

C. Pathway Sleeves for Open Cable, Greater than 2 Inch Diameter:  ANSI/UL1497; Fire 
stop rectangular sleeve kit, 3-inch wide by 3-inch high by 10.5-inch length, expandable in 
6-inch increments, self-contained integral fire sealing system that automatically adjusts to 
the installed cable loading.  Provide radius control modules (each end of pathway), single 
or multiple gang wall kits, and expansion modules as required.  Specified Technologies, 
Inc., EZ-Path System Series 33 or approved.  

PART 3   EXECUTION 

3.1    WIRING METHODS 

A. General:    

1. Fixed wiring shall be conductors installed in conduit. 

2. Conceal all wiring within construction unless otherwise noted on drawings or 
specifically authorized by the Architect/Engineer. 

3. Where contractor wiring methods require the application of conductor ampacity 
adjustment or correction factors under NEC 310.15, the contractor shall submit 
calculations that show Code compliance, except the adjusted ampacity of the 
conductors installed shall not be less than the circuit overcurrent device rating 
shown or specified.  

4. Conduit sizes shall not be reduced to smaller size than shown or otherwise noted 
on plans.   

5. Feeders shown or otherwise noted on plans shall not be combined to share a 
common conduit homerun.  Branch circuit homeruns shown or otherwise noted 
on plans shall not be combined to share a common conduit with other circuits. 

6. Device Plates: It is the electrical contractor’s responsibility to ensure that all line 
voltage and low voltage system faceplates and visible trim pieces are the same 
color. Exception: Where stainless steel device plates are used for line voltage 
systems, low voltage systems may use non-metallic plates of the same color.  

B. Conduit Requirements:  

1. Rigid Steel Conduit (RGS):  May be used in all areas.  Required at penetrations 
thru fire rated construction rated greater than 1 hour. 

2. Intermediate Metal Conduit (IMC):  May be used in all areas except where RGS 
is required or indicated. 

3. Electrical Metallic Tubing (EMT):  May be used in dry and damp locations 
where not subject to damage.  May not be used in concrete, where in contact with 
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earth, or where RGS is required or indicated.  May not be used for service 
entrance conductors inside a building.  Maximum trade size 2 inches. 

4. Flexible Conduit:  Required for final equipment connections (maximum length 
36 inches). Use liquid tight in damp or wet locations.  

5. Rigid Non-Metallic Conduit (PVC):  May be used underground.  May be used 
within buildings where encased in not less than 2 inches of concrete.  Terminate 
inside building using RGS or IMC elbow and riser to first coupling above slab on 
grade. 

C. Wire and Cable Requirements:       

1. Use copper conductors.  

3.2 SUPPORT - GENERAL 

A. Support wiring, conduit, raceways, boxes, equipment, and fixtures from building 
structural members.  Provide additional framing, channel, or listed support attachments as 
required to span or support between structural members and to avoid interference from 
pipes, ducts, and other equipment. 

B. Do not install support anchors to penetrate thru roof deck. 

C. Do not violate the integrity or exceed the capacity of the building structure used for 
support.  Provide/fabricate additional support elements to transmit loads to the floor or 
other parts of the building structure that can carry the load as approved by the 
Architect/Engineer. 

3.3    CONDUIT SIZING, ARRANGEMENT, AND SUPPORT 

A. Minimum conduit trade size 1/2-inch diameter except all homeruns and where installed 
below grade outdoors conduits shall be 3/4-inch minimum diameter. Prewired 3/8 inch 
diameter flexible conduit not to exceed 72 inches in length may be used for fixture whips 
from an outlet box to recessed light fixture. 

B. Arrange conduit to maintain headroom and present a neat appearance. 

C. Route conduit parallel and perpendicular to walls and adjacent piping. 

D. Maintain 12-inch clearance between conduit and heat sources such as flues, steam pipes, 
and heating appliances. 

E. Locate holes in joists within center third of member depth measured from the edge and at 
least 24 inches from load bearing points. Maximum hole diameter one inch. 

F.  Support conduits from building structure with conduit straps or rods and hangers. #8 solid 
wire and CADDY clips may be used to hang 3/4-inch diameter conduit and smaller above 
accessible ceiling spaces. 
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G. Group conduit in parallel runs where practical and use conduit rack constructed of steel 
channel with conduit straps or clamps. Provide space for 25 percent additional conduit. 

H. Do not support conduit with perforated pipe straps or tie wraps. Remove all wire used for 
temporary conduit support during construction, before conductors are pulled. 

I. Do not bore holes in truss members or notch structural members. 

J. Steel conduit installed as part of a 2 hour fire rated wiring assembly shall be supported 5 
feet on center where required by the cable system installation requirements.   

3.4    CONDUIT INSTALLATION 

A. Use conduit hubs or sealing locknuts for fastening conduit to cast boxes and for fastening 
conduit to sheet metal boxes in damp locations. 

B. Use conduit bodies to make sharp changes in direction, as around beams. 

C. Use factory elbows for PVC conduit and for bends in metal conduit larger than 1 inch.  
Conduit bends for signal systems that are greater than 45 degrees shall be minimum 
radius sweeps as follows: 

Under 2 inches Standard radius 
2 inches - 3 inches 24 inch radius 
Over 3 inches 36 inch radius 

D. Use factory RGS elbows for PVC conduit runs below grade. 

E. Install insulated bushings on each end of conduit larger than 1 inch. 

F. Use suitable conduit caps to protect installed conduit against entrance of dirt and 
moisture. 

G. Install pull wire in empty conduits. 

H. Conduit in Concrete Slabs Above Grade: Do not install in concrete slabs above grade 
except where written approval and installation requirements are provided by the 
Architect/Engineer.  

I. Metal Conduit Installed Below Grade: Provide 20 mil thick factory PVC coating or field 
wrapped using corrosion protection tape and primer system with 50 percent wrap overlap; 
extend 8 inches above grade at risers. 

J. Install flexible conduit thru oversized bushed sleeve or cored opening where conduit 
crosses building wall expansion or seismic joints.  Provide up to 54 inches of flexible 
wiring with 6 inches minimum of conduit slack each side of the wall assembly to allow 
for free movement across the joint. 

K. Do not install conduit in concrete slab on grade. 
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L. Do not install conduit in direct contact with underside of roof deck. 

M. Seal all underground conduits entering and terminating within a building or structure 
using approved non hardening duct seal putty or a sealing bushing.  Seal spare conduits 
using a watertight blank plastic duct plug.  Seal all underground conduits entering and 
terminating below grade, such as in a crawl space or basement, using an approved closed 
cell foam sealant system.   

3.5    CONDUIT PENETRATIONS 

A. Roof Penetrations: Provide sheet lead flashing (4 pounds per square foot) around each 
conduit which penetrates a roof. Extend 10" in all directions from conduit, and up 8" on 
conduit sized to match conduit diameter. Seal top of flashing around conduit with a 
weatherproof non-hardening mastic. 

B. Exterior Walls: Core drill or cast sleeve for each conduit one size larger than conduit 
diameter. Seal all openings at each penetration with acrylic weatherproof caulking 
suitable for painting. Below grade seal with "Chase-Foam" silicone sealant or other 
approved method acceptable to Architect/Engineer. 

C. Interior Walls and Partitions:  Cut one size larger than conduit diameter.  

D.  Fire Rated Construction: Comply with requirements of paragraph, FIRE RATED 
CONSTRUCTION, this specification. 

3.6    CONDUCTOR INSTALLATION 

A. Minimum Conductor Size: #12 AWG, except #10 AWG minimum for outdoor and 
exterior building lighting circuits and #14 AWG minimum for control circuits and for 
lighting fixture taps not to exceed 72 inches. 

B. Splice conductors only in junction or outlet boxes and handholes. 

C. Arrange conductors neatly at termination such that a clamp-on ammeter may be used. 

D. Clean conduit free of debris before conductor installation; install conductors using 
pulling lubricant. 

3.7    CONDUCTOR IDENTIFICATION 

A. Provide non-metallic wire markers on each conductor in panelboards and in junction 
boxes having more than 6 conductors. Identify branch circuit or feeder number for power 
and lighting circuits. 

B. Color Coding of Insulated Equipment Ground: Solid green. 

C. Color Coding of 208/120 Volt System: Phase A - black, Phase B - red, Phase C - blue, 
Neutral - white. 
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D. Color Coding of 480/277 Volt System: Phase A - brown, Phase B - orange Phase C - 
yellow, Neutral - gray. 

E. Color Coding of Switch Legs: Pink. 

F. Color Coding of Travelers (3-Way and 4-Way Switching): Purple. 

G. Provide color tracers on neutrals to differentiate circuits on multi-wire branch circuits 
with separate neutrals. 

3.8    BOX LOCATIONS 

A. Provide electrical boxes for outlets, junctions and equipment connections as shown and 
as required for splices, taps, wire pulling, and code compliance. 

B. Electrical box locations shown are approximate unless dimensioned. Obtain equipment 
outlet locations from equipment manufacturer prior to rough-in. Coordinate outlet and 
wall switch locations with casework and finish elements shown on Architectural 
drawings. Install to fit conditions or as directed.  

C. Change location of wall outlets, wall switches, and lighting outlets up to fifteen feet 
without charge when requested by Architect/Engineer prior to installation. 

D. Height of outlets unless otherwise directed: See Drawings.  

3.9    BOX INSTALLATION 

A. Set wall outlet and wall switch boxes vertically. 

B. Support boxes independently of conduit, piping, and ductwork; securely fasten in place. 

C. Provide recessed outlet boxes in finished areas. Flush front edge of box or plaster ring 
even with finished surface. 

D. Provide blank cover plate over all boxes that do not contain devices or are not covered by 
equipment. 

E. Do not install flush boxes on opposite sides of a wall within the same stud space. 
Maintain 24 inch minimum box separation in fire rated wall assemblies. 

F. In-Ground Boxes:  Set on 9 inch minimum deep gravel base extending 6 inches minimum 
beyond each side. Set flush with final grade. 

3.10 WIRING DEVICES 

A. Ground Fault Circuit Interrupter (GFCI) Protection:  Provide for receptacles located 
outdoors, within 6 feet of sinks, in bathrooms, kitchens, indoor wet locations, locker 
rooms with associated shower facilities, elevator pits, elevator machine rooms, crawl 
spaces, garages, service bays, rooftops, at counters and work surfaces where food and/or 
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beverage preparation occurs, water coolers, and as otherwise indicated.  GFCI receptacles 
are not required where branch circuit is protected by GFCI circuit breaker. 

B. Ground Fault Circuit Interrupter (GFCI) Protection, Dwelling Units:  Provide for 
receptacles located outdoors, within 6 feet of sinks, in bathrooms, indoor wet locations, 
crawl spaces, unfinished basements, garages and accessory buildings, at kitchen counters 
and work surfaces where food and/or beverage preparation occurs, water coolers, and as 
otherwise indicated.  GFCI receptacles are not required where branch circuit is protected 
by GFCI circuit breaker. 

3.11 FIRE RATED CONSTRUCTION 

A. Verify location of fire rated walls and ceilings with Architectural plans prior to rough-in. 

B. Installation of boxes, rough-in cans, conduits, and sleeves that result in membrane or 
through penetrations shall comply with IBC 712.1 through 712.4 as required to maintain 
fire rating of construction assembly.  Coordinate locations and construction requirements 
with General Contractor.    

C. Provide approved conduit and/or pathway sleeve kits for installation of open cable 
through fire rated construction.   

3.12 LABELING 

A. Outlets:  Identify panel and circuit number on faceplate of convenience and special 
purpose outlets. Use self-adhesive, polyester or vinyl laminated labels with machine 
generated alpha-numeric circuit identification, 1/4-inch high black letters on clear 
background. Exception: Use white letters on black or brown color device plates.  

B. Junction Boxes: Label or mark cover with panel and circuit number.  Locate on inside of 
cover except locate on outside of junction box cover in attics, crawl spaces, equipment 
rooms and above accessible ceilings. 

3.13    TESTS 

A. Perform continuity test on all feeder and branch circuit conductors. Verify proper phasing 
and that no short circuits or accidental grounds exist. 

B. Check all convenience outlets for correct wiring connections using a polarity circuit 
tester. Test AFCI and GFCI circuits for proper operation with an approved tester.   

C. Torque test conductor lug terminations to manufacturers recommended values. 

D. Test straight-blade convenience outlets in patient-care areas for the retention force of the 
grounding blade according to NFPA 99.  Retention force shall be no less than 4 oz. (115 
g).   

END OF SECTION 
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PART 1   GENERAL 
 
1.1    RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 and Division 01 Specification Sections, apply to this Section. 

B. Concrete for Equipment Pads: Comply with Division 03 - Concrete. 

C. Commissioning of Electrical Energy Metering:  Comply with Division 01. 

1.2    SECTION INCLUDES 

A. Disconnect Switches. 

B. Fuses. 

C. Enclosed Circuit Breakers. 

D. Nameplates.  

1.3    SUBMITTALS 

A. Submit product data for enclosed circuit breakers.  Dry type transformer submittal must 
indicate compliance with minimum efficiency requirements specified. 

B. Submit shop drawings for dry type transformers.  Include installation requirements for 
anchoring and bracing meeting requirements of the International Building Code for 
Seismic Design Category F.    

C. Coordinate dimensions of equipment with site and project space dimensions to verify 
equipment will fit, conform to indicated layout, and meet NEC and manufacturer 
clearance requirements.  

D. Submit reports for tests required under Part 3 of this section.  Submit manufacturer’s 
performance testing instructions and signed written performance test records for 
equipment ground fault protection systems. 

E. Submit product data and shop drawings for service switchboard to serving utility for 
review and approval in addition to Architect/Engineer submittal requirements. 

1.4    OPERATION AND MAINTENANCE DATA 

A. Include data for switchboards, panelboards, circuit breakers, motor controllers, 
transformers, fuses, contactors, busway, studies, and tests in Operation & Maintenance 
Manuals. 

1.5    SPARE PARTS 
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A. Fuses:  Furnish to Owner 3 spare fuses of each type and rating installed. 

B. Fuse Pullers:  Furnish 2 fuse pullers to the Owner. 

PART 2   PRODUCTS 

2.1    ACCEPTABLE MANUFACTURERS 

A. Switchboards, Panelboards, Circuit Breakers and Disconnects: Square 'D', Siemens, 
Cutler-Hammer, General Electric - ABB. 

B. Fuses: Bussman and Littelfuse. 

C. Dry Type Transformers: Square 'D', General Electric - ABB, Siemens, Cutler-Hammer, 
Federal Pacific. 

2.2 ENCLOSED CIRCUIT BREAKERS 

A. Circuit Breakers:  UL 489; molded case circuit breaker with thermal magnetic trip fixed 
mounted, single handle common pole operation, AIC rating greater than available 
symmetrical short circuit amperes.  

B. Electrical Ratings, Configuration, and Special Features: As shown on drawings. The 
indicated ampere interrupting capacity (AIC) shown on the drawings is the full rms 
symmetrical equipment short circuit rating of bussing and of all overcurrent devices 
installed.   

C. Enclosures: NEMA ICS6; Type 1 for dry locations, Type 3R for damp or outdoor, with 
pad locking provisions, and suitable for use as service equipment.  Include neutral and/or 
ground kits as required.   

2.3    DISCONNECT SWITCHES 

A. Safety Switches:  NEMA KS 1; heavy duty, quick make, quick break, handle with lock 
out / tag out provisions.  Provide rating, number of poles, and fusing required for load 
served. 

B. Safety Switches for Variable Frequency Drives (VFD):  Safety switches installed on the 
load side of VFD controllers shall include an interlock to disable controller operation 
when the safety switch handle is operated to the open positon.    

C. Toggle Switches for Small Motors and Appliances: NEMA WD 1; horsepower rated 20 
ampere general use snap switch with lock-out attachment. 

D. Switch Enclosures: NEMA ICS 6; Type 1 for dry locations, Type 3R for damp or outdoor 
locations. 

2.4   FUSES 
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A. Approved Fuses, 600 Amperes and Less, for Branch Circuits and Power Distribution: 

1. ANSI/UL 198C Class J low peak with time delay unless otherwise indicated 
except ANSI/UL 198E Class RK5 may be used in safety switches for protection 
of motors and transformers. 

2. For Protection of Circuit Breakers:  Fuses must comply with NEC 240.86 series 
rating requirements for load side circuit breakers that are not rated for the 
available fault current. Coordinate series rating requirements with published 
manufacturer’s listings for circuit breakers installed.  

B. Approved Fuses, Over 600 Amperes, for Branch Circuits and Power Distribution:  

1. ANSI/UL 198C Class L low peak with time delay unless otherwise indicated. 

2. For Protection of Circuit Breakers:  Fuses must comply with NEC 240.86 series 
rating requirements for load side circuit breakers that are not rated for the 
available fault current. Coordinate series rating requirements with published 
manufacturer’s listings for circuit breakers installed.   

2.5    NAMEPLATES AND LABELS 

A. Nameplates: Engraved three-layer laminated plastic, white letters on black background, 
affixed with stainless steel screws, adhesive acceptable in dry locations. Use black letters 
on yellow background for series combination rating identification.   

B. Letter Height: 1/2 inch for series combination rating identification.  1/4 inch for 
switchboards, panelboards, motor control centers, circuit breakers, switches, and 
disconnecting means; 1/8 inch for motor starters, contactors, time switches, and 
equipment served.  

C. Arc Flash Protection Labels: ANSI Z535.4; Self adhesive vinyl label factory installed by 
the equipment manufacturer with ANSI header to read WARNING or DANGER and 
informational text to include: 

Electric Arc Flash Hazard 
Turn off all power before opening. 
Follow all requirements in NFPA 70E for safe work practices and for Personal Protective 
Equipment.   
Failure to comply can result in death or injury. 

PART 3   EXECUTION 

3.1    DISCONNECTS 

A. Provide a disconnect in addition to the controller disconnecting means at installed motor 
loads that are not in sight of motor controller as required by NEC 430.102(B). 
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B. Safety Switches for Variable Frequency Drives (VFD):  Provide two (2) #12 600 volt 
rated conductors with the motor feeder between VFD and load side motor disconnect 
interlock to disable controller operation when the safety switch handle is operated to the 
open position. 

3.2 FUSES 

A. Install fuses in fusible switches. 

B. Size fuses for motor loads at 150% of nameplate full load amperes; size fuses for air 
conditioning and refrigeration equipment at maximum recommended nameplate rating. 

3.3 CIRCUIT BREAKERS 

A. Install circuit breakers in accordance with manufacturer instructions and 
recommendations.   

B. Set adjustable breakers to comply with the approved protective device coordination study 
or as directed by the Engineer. 

3.4    NAMEPLATES AND LABELS 

A. Individual Enclosed Circuit Breakers, Safety Switches, and Disconnecting Means:  
Provide nameplate to identify load served and circuit source and circuit number.   

B. Equipment Served:  Provide nameplate to identify equipment designation corresponding 
with nameplate of serving overcurrent device, disconnect switch, or controller when there 
is more than one of same type of equipment being served, e.g. Air Handler No. 2. 
Coordinate with Architect/Engineer to assign numbers when not designated in equipment 
schedules. 

C. Nameplate and Label Location:  Secure to equipment fronts, except recessed panelboards 
in finished locations secure nameplates and labels to inside face of door. 

D. Service Equipment: Provide label identifying short circuit rating indicated along with 
date of construction documents. 

3.5   TESTS 

A. Motors and Compressors: Record all nameplate data. Measure actual voltage and running 
amperes for each phase. Record manufacturer and catalog number of overload thermal 
units installed. 

B. Dry Type Transformers: Measure primary and secondary voltages after loads are 
connected and systems are energized.  Adjust taps for -1% to +2% of rated secondary 
voltage.  

C. Equipment Ground Fault Protection Systems: Test prior to being placed into service to 
verify proper installation and operation of the system as determined by the equipment 
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manufacturer’s published instructions. Set pick up for 300 amps and time delay for zero 
(instantaneous) unless otherwise indicated or directed.  Record test results.  

D. Outdoor Dry Transformer Ground Electrode System:  ANSI/IEEE 81; measure and 
record ohmic value by performing fall of potential tests using a ground testing megger.  
Tests shall be performed with the ground electrode system disconnected/isolated from 
neutral and with the test current probe located at least 100 feet from the nearest ground 
system electrode. 

END OF SECTION 
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