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SECTION 000101
PROJECT TITLE PAGE

PROJECT MANUAL

FOR

KCKCC FIELD HOUSE ADDITION

ARCHITECT'S PROJECT NUMBER:  22060A

KANSAS CITY KANSAS COMMUNITY COLLEGE

7250 STATE AVENUE

KANSAS CITY, KANSAS 66112

ARCHITECT:     

WSKF, INC. - 707 MINNESOTA AVE, SUITE 506, KANSAS CITY, KS 66101

STRUCUTRAL ENGINEER:

BOB D. CAMPBELL & CO. - 4338 BELLEVIEW, KANSAS CITY, MO 64111

MECHANICAL/ELECTRICAL ENGINEER:

PKMR ENGINEERS - 13300 W. 98TH STREET, LENEXA, KS 66215

DATE: OCTOBER 4, 2023

END OF SECTION
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SECTION 000102
PROJECT INFORMATION

PART 1  GENERAL

1.01 PROJECT IDENTIFICATION

A. Project Name:  KCKCC Field House Addition , located at 7250 State Avenue, Kansas City, KS
66112 .

B. Architect's Project Number:  22060A.

7250 State Avenue.

Kansas City, Kansas 66112.

C. The Owner, hereinafter referred to as Owner:  Kansas City Kansas Community College
1. Kansas Department of Revenue Sales and use Tax Entity Exemption Certificate Number:

 KSGTV0L3C0.

D. Owner 's Project Manager:  Lulio Marin Alfonso (Lou), Interim Director of Facility Services .

1.02 NOTICE TO PROSPECTIVE BIDDERS

A. These documents constitute an Invitation to Bid to General Contractors for the construction of
the project described below.

1.03 PROJECT DESCRIPTION

A. Summary Project Description: The scope of work includes a small addition to the Field House
on the northeast side of the building.  The addition (SF) will connect an existing weight room
(SF) space to another existing storage space (SF). The design intent is to match the existing
Field House design character and finish/colors.

B. The addition construction is load-bearing CMU and cast-in-place concrete structure with steel
framing for roof construction. The mechanical system is a stand-alone system. The electrical
system is typical commercial construction.

C. Minor site construction work is required to accomodate the new addition including minor
earthwork, concrete paving, and turfwork.

1.04 PROCUREMENT TIMETABLE

A. Last Request for Substitution Due:  7 days prior to due date of bids.

B. Last Request for Information Due:  7 days prior to due date of bids.

C. Bid  Due Date:  10-31-2023 , before 2 PM  local time.

D. The Owner reserves the right to change the schedule or terminate the entire procurement
process at any time.

1.05 PROCUREMENT DOCUMENTS

A. Availability of Documents:  Complete sets of procurement documents may be obtained:
1. At the following address:  KC Blueprint & Planroom, 29 W. 14th Avenue, North Kansas

City, MO 64116; (816) 527-0900 .
2. Documents can also be received electronically from the company noted above.
3. Documents can be printed at potential bidder's expense to be paid directly to KC Blueprint

& Planroom.

1.06 BID SECURITY

A. Bids shall be accompanied by a security deposit as follows:
1. Bid Bond of a sum no less than 5 percent of the Bid Amount  on AIA A310 Bid Bond Form .

PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTION (NOT USED)

END OF SECTION
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SECTION 000107
SEALS PAGE

PROJECT: KCKCC FIELD HOUSE ADDITION

PROJECT NUMBER: 22060A

ARCHITECT:

WSKF ARCHITECTS

707 MINNESOTA AVE, SUITE 506

KANSAS CITY, KS 66101

913.287.1900

STRUCTURAL ENGINEER:

BOB D CAMPBELL & CO.

4338 BELLEVIEW

KANSAS CITY, MO 64111

816.531.4144

MECHANICAL & ELECTRICAL ENGINEER:

PKMR ENGINEERS

13300 W. 98TH STREET

LENEXA, KS 66215

913.492.2400

END OF SECTION
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SECTION 000110
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G. 284623 - Fire Alarm Notification Appliances

END OF SECTION



KCKCC Field House Addition 

Advertisement for Bids    001113  - 1   

SECTION 001113
ADVERTISEMENT FOR BIDS

1.01 FROM:  THE OWNER (HEREINAFTER REFERRED TO AS OWNER ):

A. Kansas City Kansas Community College

B. Address:
7250 State Avenue
Kansas City , Kansas 66112

1.02 AND THE ARCHITECT (HEREINAFTER REFERRED TO AS ARCHITECT):

A. WSKF Architects

B. Address:
707 Minnesota Ave, Suite 506
Kansas City, KS 66111

1.03 TO:  POTENTIAL BIDDERS

A. Submit your bid in a sealed envelope to Owner for construction of a facility located at:
7250 State Avenue
Kansas City, Kansas 66112

Before 2  pm  local time on the 31st  day of October , 2023 , for:

B. Project: KCKCC Field House Addition

C. Architect's Project Number:  22060A.

D. Project Description: Small Addition to Field House on the NE side to house weight room for
college athletic's program. 

E. Bid Documents for a Stipulated Sum contract may be obtained from KC Blueprint & Planroom
free of charge upon receipt of a refundable deposit, by cash, in the amount of $100 for one set.

F. Bidders will be required to provide Bid security in the form of a Bid Bond of a sum no less than
5 percent of the Bid Amount .

G. Refer to other bidding requirements described in Document 002113 - Instructions to Bidders
and Document 003100 - Available Project Information.

H. Submit your offer on the Bid Form provided.  Bidders may supplement this form as appropriate.

I. Your offer will be required to be submitted under a condition of irrevocability for a period of 45
days after submission.

J. The Owner reserves the right to accept or reject any or all offers.

END OF SECTION
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SECTION 002113
INSTRUCTIONS TO BIDDERS

SUMMARY

1.01 SEE AIA A701, INSTRUCTIONS TO BIDDERS FOLLOWING THIS DOCUMENT .

1.02 RELATED DOCUMENTS

A. Document 011000 - Summary.

B. Document 001113 - Advertisement for Bids.

C. Document 003100 - Available Project Information.

D. Document 004100 - Bid Form.

E. Document 004322 - Unit Prices Form.

F. Document 004323 - Alternates Form.

G. Document 007300 - Supplementary Conditions:
1. Contract Time identification.
2. Tax exempt procedures.
3. Bond types and values.

INVITATION

2.01 BID SUBMISSION

A. Hard copy and electronic bids will be accepted.
1. Bids signed, executed, and dated will be received at the office of Shelley Kneuvean, CFO

at KCKCC, 7250 State Avenue, Kansas City, KS 66112 before 2 p.m. local time on
10-31-2023.

2. Electronic bids signed, executed, and dated will be received through email before 2 p.m.
local time on 10-31-2023.
a. Email electronic bids to: Dalyn Novak at dnovak@wskfarch.com.

B. Offers submitted after the above time will be returned to the bidder unopened.

C. Submit required Supplements To Bid Forms with bids.

D. Amendments to the submitted offer will be permitted if received in writing prior to bid closing
and if endorsed by the same party or parties who signed and sealed the offer.

2.02 INTENT

A. The intent of this Bid request is to obtain an offer to perform work to complete project named
KCKCC Field House Addition for a Stipulated Sum contract, in accordance with Contract
Documents.

2.03 WORK IDENTIFIED IN THE CONTRACT DOCUMENTS

A. Work of this proposed Contract comprises building construction, including general construction
Work.

B. Project Location:
7250 State Avenue.
Kansas City, Kansas 66112.

2.04 CONTRACT TIME

A. Identify Contract Time in the Bid Form.  The completion date in the Agreement shall be the
Contract Time added to the commencement date.

BID DOCUMENTS AND CONTRACT DOCUMENTS

3.01 DEFINITIONS

A. Bid Documents:  Contract Documents supplemented with  Invitation To Bid,  Instructions to
Bidders,  Information Available to Bidders,  Bid Form Supplements To Bid Forms and
Appendices  identified.
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B. Bid, Offer, or Bidding:  Act of submitting an offer .

C. Bid Amount:  Monetary sum identified by the Bidder in the Bid Form.

3.02 CONTRACT DOCUMENTS IDENTIFICATION

A. Contract Documents are identified as Owner's Project Number 22060A, as prepared by
Architect, and with contents as identified in the Project Manual.

3.03 AVAILABILITY

A. Bid documents may be obtained at KC Blueprint & Planroom, 29 W. 14th Avenue, North
Kansas City, MO 64116; (816) 527-0900 or http://planroom.kcblueprint.com/.

B. One sets of Bid Documents can be obtained by general contractors and subcontractors bidders
free of charge upon receipt of a refundable deposit, by cash, in the amount of $100 for one set.

C. Deposit will be refunded if Bid Documents are returned complete, undamaged, unmarked and
reusable, within 7 days of bid submission.  Failure to comply will result in forfeiture of deposit.

D. Bid Documents are made available only for the purpose of obtaining offers for this project.
 Their use does not grant a license for other purposes.

3.04 EXAMINATION

A. Bid Documents are available online thru KC Blueprint & Planroom .

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

C. Immediately notify Architect upon finding discrepancies or omissions in the Bid Documents.

3.05 INQUIRIES/ADDENDA

A. Direct questions to Dalyn Novak, WSKF Architects , email ; dnovak@wskfarch.com .

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

C. Verbal answers are not binding on any party.

D. Clarifications requested by bidders must be in writing not less than 7 days before date set for
receipt of bids.  The reply will be in the form of an Addendum, a copy of which will be forwarded
to known recipients and KCKCC.

3.06 PRODUCT/ASSEMBLY/SYSTEM SUBSTITUTIONS

A. General Requirements for Substitution Requests:
1. Project Manual establishes standards for products, assemblies, and systems.

B. Substitution Request Time Restrictions:
1. Where the Bid Documents stipulate a particular product, substitutions will be considered

up to 7 days before receipt of bids.

C. Substitution Request Form:
1. Submit substitution requests by completing the form in Section 004325; see this section

for additional information and instructions.  Use only this form; other forms of submission
are unacceptable.

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

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

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

E. See Section 012500 - Substitution Procedures for additional requirements.
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SITE ASSESSMENT

4.01 SITE EXAMINATION

A. Examine the project site before submitting a bid.

B. A visit to the project site has been arranged for bidders immediately following the Pre-Bid
Conference.

4.02 PRE-BID CONFERENCE

A. A bidders conference has been scheduled for 10  a.m.  on the 18th  day of October 2023  at the
location of KCKCC Jewell Building - Admissions Conference Room #3316, 7250 State Ave.,
Kansas City, KS 66112 .

B. All general contract bidders, subcontractors, and suppliers are invited.

C. Representatives of WSKF Architects will lead the conference.

D. Summarized minutes of this meeting, sign-in sheet, and Q&A from the conference will be
circulated to all planholders through Addenda.  These minutes will form part of Contract
Documents.

E. Information relevant to the Bid Documents will be recorded in an Addendum, issued to
planholders.

F. Agenda: Pre-Bid Conference agenda will include review of the topics that may affect proper
preparation and submittal of bids, including the following:
1. Procurement & Contracting Requirements
2. Communication during Bidding Period
3. Contracting Requirements
4. Construction Documents
5. Separate Contracts
6. Schedule
7. Site Visit or Walkthrough
8. Post-Meeting Addendum

BID SUBMISSION

5.01 SUBMISSION PROCEDURE

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

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

5.02 BID INELIGIBILITY

A. Bids that are unsigned, improperly signed or sealed, conditional, illegible, obscure, contain
arithmetical errors, erasures, alterations, or irregularities of any kind, may at the discretion of
the Owner, be declared unacceptable.

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

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

BID ENCLOSURES/REQUIREMENTS

6.01 SECURITY DEPOSIT

A. Bids shall be accompanied by a security deposit as follows:
1. Bidders will be required to provide Bid security in the form of a Bid Bond of a sum no less

than 5 percent of the Bid Amount.

B. Endorse the Bid Bond in the name of the Owner as obligee, signed by the principal (Contractor)
and surety.
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C. The security deposit will be returned after delivery to the Owner of the required Performance
and Payment Bond(s) by the accepted bidder.

D. Include the cost of bid security in the Bid Amount.

E. After a bid has been accepted, all securities will be returned to the respective bidders.

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

6.02 CONSENT OF SURETY

A. Submit with the Bid.

6.03 PERFORMANCE ASSURANCE

A. Accepted Bidder:  Provide a Performance  and Payment  bond as described in 007300 -
Supplementary Conditions .

B. Include the cost of performance assurance bonds  in the Bid Amount  and identify the cost when
requested .

6.04 INSURANCE

A. Provide an executed "Undertaking of Insurance" on the form provided stating their intention to
provide insurance to the bidder in accordance with the insurance requirements of Contract
Documents.

6.05 BID FORM REQUIREMENTS

A. Complete all requested information in the Bid Form and Appendices.

B. Taxes:  Project is Tax Exempt. Refer to Supplementary Conditions.

6.06 ADDITIONAL BID INFORMATION

A. The lowest and best bidder will be requested to complete the Supplements To Bid Forms within
48  hours after submission of bids.

B. Submit the following Supplements concurrent with bid submission:
1. Document 004322 - Unit Prices Form:  Include a listing of unit prices specifically

requested by Contract Documents.
2. Document 004323 - Alternates Form :  Include the cost variation to the Bid Amount

applicable to the Work described in Section 12200 - Alternates .

C. Submit the following Supplements 24 hours after bid submission:
1. Document 004336 - Proposed Subcontractors Form:  Include the names of all

Subcontractors and the portions of the Work they will perform.
2. Document 004373 - Proposed Schedule of Values Form identifies the Bid Amount

segmented into portions as requested.

6.07 SELECTION AND AWARD OF ALTERNATES

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

6.08 KANSAS CITY KANSAS COMMUNITY COLLEGE FORMS & ATTACHMENTS

A. Forms & attachments are included in the project manual following this specification section.

B. Complete and submit KCKCC's Forms A & B with your bid.

C. Acknowledge on the Bid Form that you have read KCKCC's Contractual Provisions Attachment
(DA-146a).

OFFER ACCEPTANCE/REJECTION

7.01 DURATION OF OFFER

A. Bids shall remain open to acceptance and shall be irrevocable for a period of sixty (60) days
after the bid closing date.
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7.02 ACCEPTANCE OF OFFER

A. Owner reserves the right to accept or reject any or all offers.

B. After acceptance by Owner , Architect  on behalf of Owner , will issue to the successful bidder, a
written Notice To Proceed .

END OF SECTION
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BCDEFGHIJIIIKHLEMEDENMO
PIJQJRSTUUTVWRXYZ[\]V̂_RTVZ̀[U]R̂a]RSTUUTVWRb]c[Td]\]V̂_ReVUR̂a]RfdYgY_]URhYV̂deẐRXYZ[\]V̂_iRja]RSTUUTVWR
b]c[Td]\]V̂_RZYV_T_̂RYkR̂a]ReUl]d̂T_]\]V̂RYdRTVlT̂êTYVR̂YRmTUnRoV_̂d[ẐTYV_R̂YRSTUU]d_nR_[gg̀]\]V̂edpRTV_̂d[ẐTYV_R̂YR
mTUU]d_nR̂a]RmTURkYd\nReVUReVpRŶa]dRmTUUTVWRkYd\_iRja]RfdYgY_]URhYV̂deẐRXYZ[\]V̂_RZYV_T_̂RYkR̂a]R[V]q]Z[̂]URkYd\RYkR
rWd]]\]V̂Rm]̂s]]VR̂a]RtsV]dReVURhYV̂deẐYdReVUR̂aêRrWd]]\]V̂u_RvqaTmT̂_nRhYVUT̂TYV_RYkR̂a]RhYV̂deẐRwx]V]dènR
y[gg̀]\]V̂edpReVURŶa]dRhYVUT̂TYV_znRXdesTVW_nRyg]ZTkTZêTYV_nRè̀RrUU]VUenReVURè̀RŶa]dRUYZ[\]V̂_R]V[\]dê]URTVR
rd̂TZ̀]R{RYkR̂a]_]RoV_̂d[ẐTYV_i

PIJQ|RX]kTVT̂TYV_R_]̂RkYd̂aRTVR̂a]Rx]V]dèRhYVUT̂TYV_RYkR̂a]RhYV̂deẐRkYdRhYV_̂d[ẐTYVnRYdRTVRŶa]dRfdYgY_]URhYV̂deẐR
XYZ[\]V̂_Regg̀pR̂YR̂a]RSTUUTVWRXYZ[\]V̂_i

PIJQ}RrUU]VUeRed]RsdT̂̂]VRYdRWdegaTZRTV_̂d[\]V̂_RT__[]URmpR̂a]RrdZaT̂]ẐnRsaTZanRmpReUUT̂TYV_nRU]̀]̂TYV_nRZ̀edTkTZêTYV_nRYdR
ZYdd]ẐTYV_nR\YUTkpRYdRTV̂]dgd]̂R̂a]RSTUUTVWRXYZ[\]V̂_i

PIJQ~RrRSTURT_ReRZY\g̀]̂]ReVURgdYg]d̀pR]q]Z[̂]URgdYgY_èR̂YRUYR̂a]R�Yd�RkYdR̂a]R_[\_R_̂Tg[̀ê]UR̂a]d]TVnR_[m\T̂̂]URTVR
eZZYdUeVZ]RsT̂aR̂a]RSTUUTVWRXYZ[\]V̂_i

PIJQ�Rja]RSe_]RSTURT_R̂a]R_[\R_̂ê]URTVR̂a]RSTURkYdRsaTZaR̂a]RSTUU]dRYkk]d_R̂YRg]dkYd\R̂a]R�Yd�RU]_ZdTm]URTVR̂a]RSTUUTVWR
XYZ[\]V̂_nR̂YRsaTZaR�Yd�R\epRm]ReUU]URYdRU]̀]̂]URmpR_[\_R_̂ê]URTVRr̀ ]̂dVê]RSTU_i

PIJQ�RrVRr̀ ]̂dVê]RSTURwYdRr̀ ]̂dVê]zRT_ReVRe\Y[V̂R_̂ê]URTVR̂a]RSTUR̂YRm]ReUU]UR̂YRYdRU]U[Ẑ]URkdY\nRYdR̂aêRUY]_RVŶR
ZaeVW]nR̂a]RSe_]RSTURTkR̂a]RZYdd]_gYVUTVWRZaeVW]RTVR̂a]R�Yd�nRe_RU]_ZdTm]URTVR̂a]RSTUUTVWRXYZ[\]V̂_nRT_ReZZ]ĝ]Ui

PIJQ�RrR�VT̂RfdTZ]RT_ReVRe\Y[V̂R_̂ê]URTVR̂a]RSTURe_ReRgdTZ]Rg]dR[VT̂RYkR\]e_[d]\]V̂RkYdR\ê]dTè_nR]c[Tg\]V̂nRYdR_]dlTZ]_nR
YdReRgYd̂TYVRYkR̂a]R�Yd�nRe_RU]_ZdTm]URTVR̂a]RSTUUTVWRXYZ[\]V̂_i

PIJQ�RrRSTUU]dRT_ReRg]d_YVRYdR]V̂T̂pRsaYR_[m\T̂_ReRSTUReVURsaYR\]]̂_R̂a]Rd]c[Td]\]V̂_R_]̂RkYd̂aRTVR̂a]RSTUUTVWR
XYZ[\]V̂_i

PIJQ�RrRy[m�mTUU]dRT_ReRg]d_YVRYdR]V̂T̂pRsaYR_[m\T̂_ReRmTUR̂YReRSTUU]dRkYdR\ê]dTè_nR]c[Tg\]V̂nRYdR̀emYdRkYdReRgYd̂TYVRYkR
â]R�Yd�i

BCDEFGHI|III�EKKHC�OICH�CHOHMDBDENMO
PI|QJRSpR_[m\T̂̂TVWReRSTUnR̂a]RSTUU]dRd]gd]_]V̂_R̂aê�

QJ â]RSTUU]dRae_Rd]eUReVUR[VU]d_̂eVU_R̂a]RSTUUTVWRXYZ[\]V̂_�
Q| â]RSTUU]dR[VU]d_̂eVU_RaYsR̂a]RSTUUTVWRXYZ[\]V̂_Rd]̀ê]R̂YRŶa]dRgYd̂TYV_RYkR̂a]RfdY�]ẐnRTkReVpnRm]TVWRmTUR

ZYVZ[dd]V̂̀pRYdRgd]_]V̂̀pR[VU]dRZYV_̂d[ẐTYV�
Q} â]RSTURZY\g̀T]_RsT̂aR̂a]RSTUUTVWRXYZ[\]V̂_�
Q~ â]RSTUU]dRae_RlT_T̂]UR̂a]R_T̂]nRm]ZY\]Rke\T̀TedRsT̂aR̀YZèRZYVUT̂TYV_R[VU]dRsaTZaR̂a]R�Yd�RT_R̂YRm]R

g]dkYd\]UnReVURae_RZYdd]̀ê]UR̂a]RSTUU]du_RYm_]dlêTYV_RsT̂aR̂a]Rd]c[Td]\]V̂_RYkR̂a]RfdYgY_]URhYV̂deẐR
XYZ[\]V̂_�

Q� â]RSTURT_Rme_]UR[gYVR̂a]R\ê]dTè_nR]c[Tg\]V̂nReVUR_p_̂]\_Rd]c[Td]URmpR̂a]RSTUUTVWRXYZ[\]V̂_RsT̂aY[̂R
]qZ]ĝTYV�ReVU

Q� â]RSTUU]dRae_Rd]eUReVUR[VU]d_̂eVU_R̂a]RgdYlT_TYV_RkYdR̀Tc[TUê]URUe\eW]_nRTkReVpnR_]̂RkYd̂aRTVR̂a]RkYd\RYkR
rWd]]\]V̂Rm]̂s]]VR̂a]RtsV]dReVURhYV̂deẐYdi

BCDEFGHI}III�EKKEM�IKNF��HMDO
PI}QJIK�����������
PI}QJQJRSTUU]d_R_aè̀RYm̂eTVRZY\g̀]̂]RSTUUTVWRXYZ[\]V̂_nRe_RTVUTZê]URm]̀YsnRkdY\R̂a]RT__[TVWRYkkTZ]RU]_TWVê]URTVR̂a]R
eUl]d̂T_]\]V̂RYdRTVlT̂êTYVR̂YRmTUnRkYdR̂a]RU]gY_T̂R_[\nRTkReVpnR_̂ê]UR̂a]d]TVi
������� ¡¢£¤¥¦¢§̈�£¢�§¢©ª¢¡«��¬¦¢¥¡©§� ¡¦¢£¤§ ¢§� ¡®¬� ̄¤°«¦¢®�®¡°¢�¤®ª¦¢¤°¢¤ £¡°¢«¡ £¤�¢±���¡°§¢§£�¬¬¢¤© ���¢±�����²¢
³¤�̈«¡� §́µ

STUUTVWRXYZ[\]V̂RrZZ]__�R¶hRS̀[]gdTV̂R·Rf̀eVdYY\nŖ¹nR�iRº»̂aRrl]V[]nR¼Yd̂aR¶eV_e_RhT̂pnR½tR¾»ºº¾nRkYdRc[]_̂TYV_R
Zè̀RYdR]\eT̀RXèpVR¼Yle�nR¹º¿i̧{Àiº¹ÁÁRÂRUVYle�Ãs_�kedZaiZY\
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BCDEFEGHIJKHLMNOPLMQHQMRSTPUHTVWXXHYMHLMZOJQMQHUSH[PQQMLTH\VSHTOY]PUHWHYSJWHZPQMH[PQHWJQHLMUOLJHUVMHRWRMLH[PQQPĴH
_S̀O]MJUTHPJĤSSQH̀SJQPUPSJH\PUVPJHUMJHQWKTHWZUMLHLM̀MPRUHSZH[PQTaHbVMH̀STUHUSHLMRXẀMH]PTTPĴHSLHQW]ŴMQHRWRMLH
QS̀O]MJUTH\PXXHYMHQMQÒUMQHZLS]HUVMHQMRSTPUaHIH[PQQMLHLM̀MPcPĴHWHdSJULẀUHW\WLQH]WKHLMUWPJHUVMHRWRMLH[PQQPĴH
_S̀O]MJUTeHWJQHUVMH[PQQMLfTHQMRSTPUH\PXXHYMHLMZOJQMQa

BCDEFEDH[PQQPĴH_S̀O]MJUTH\PXXHJSUHYMHPTTOMQHQPLM̀UXKHUSHgOYhYPQQMLTHOJXMTTHTRM̀PZP̀WXXKHSZZMLMQHPJHUVMHWQcMLUPTM]MJUHSLH
PJcPUWUPSJHUSHYPQeHSLHPJHTORRXM]MJUWLKHPJTULÒUPSJTHUSHYPQQMLTa

BCDEFEiH[PQQMLTHTVWXXHOTMH̀S]RXMUMH[PQQPĴH_S̀O]MJUTHPJHRLMRWLPĴH[PQTaHjMPUVMLHUVMHk\JMLHJSLHIL̀VPUM̀UHWTTO]MTH
LMTRSJTPYPXPUKHZSLHMLLSLTHSLH]PTPJUMLRLMUWUPSJTHLMTOXUPĴHZLS]HUVMHOTMHSZHPJ̀S]RXMUMH[PQQPĴH_S̀O]MJUTa

BCDEFElHbVMH[PQQPĴH_S̀O]MJUTH\PXXHYMHWcWPXWYXMHZSLHUVMHTSXMHROLRSTMHSZHSYUWPJPĴH[PQTHSJHUVMHmSLnaHjSHXP̀MJTMHSLĤLWJUHSZH
OTMHPTH̀SJZMLLMQHYKHQPTULPYOUPSJHSZHUVMH[PQQPĴH_S̀O]MJUTa

BCDEGCopqrsrtuvrpwCpxCywvzx{xzvuvrpwCpsC|rqqrw}C~pt��zwv�
BCDEGEFHbVMH[PQQMLHTVWXXH̀WLMZOXXKHTUOQKHUVMH[PQQPĴH_S̀O]MJUTeHTVWXXHM�W]PJMHUVMHTPUMHWJQHXS̀WXH̀SJQPUPSJTeHWJQHTVWXXH
JSUPZKHUVMHIL̀VPUM̀UHSZHMLLSLTeHPJ̀SJTPTUMJ̀PMTeHSLHW]YP̂OPUPMTHQPT̀ScMLMQHWJQHLMNOMTUH̀XWLPZP̀WUPSJHSLHPJUMLRLMUWUPSJH
ROLTOWJUHUSHgM̀UPSJH�a�a�a

BCDEGEGH�MNOMTUTHZSLH̀XWLPZP̀WUPSJHSLHPJUMLRLMUWUPSJHSZHUVMH[PQQPĴH_S̀O]MJUTHTVWXXHYMHTOY]PUUMQHYKHUVMH[PQQMLHPJH\LPUPĴH
WJQHTVWXXHYMHLM̀MPcMQHYKHUVMHIL̀VPUM̀UHWUHXMWTUHTMcMJHQWKTHRLPSLHUSHUVMHQWUMHZSLHLM̀MPRUHSZH[PQTaH
����������������������������������������������������������������������������������������������������������������������������
�������������������������������� ¡

dXWLPZP̀WUPSJ¢£JUMLRLMUWUPSJHÌ M̀TT¤HM]WPXH_WXKJHjScWneHQJScWn¥\TnZWL̀VàS]

BCDEGEDH¦SQPZP̀WUPSJTHWJQHPJUMLRLMUWUPSJTHSZHUVMH[PQQPĴH_S̀O]MJUTHTVWXXHYMH]WQMHYKHIQQMJQO]aH¦SQPZP̀WUPSJTHWJQH
PJUMLRLMUWUPSJTHSZHUVMH[PQQPĴH_S̀O]MJUTH]WQMHPJHWJKHSUVMLH]WJJMLHTVWXXHJSUHYMHYPJQPĴeHWJQH[PQQMLTHTVWXXHJSUHLMXKHORSJH
UVM]a

BCDEDC§�̈�vrv�vrpw�
BCDEDEFHbVMH]WUMLPWXTeHRLSQÒUTeHWJQHMNOPR]MJUHQMT̀LPYMQHPJHUVMH[PQQPĴH_S̀O]MJUTHMTUWYXPTVHWHTUWJQWLQHSZHLMNOPLMQH
ZOJ̀UPSJeHQP]MJTPSJeHWRRMWLWJ̀MeHWJQHNOWXPUKHUSHYMH]MUHYKHWJKHRLSRSTMQHTOYTUPUOUPSJa

BCDEDEGC§�̈�vrv�vrpwC©xptz��
BCDEDEGEFHmLPUUMJHLMNOMTUTHZSLHTOYTUPUOUPSJTHTVWXXHYMHLM̀MPcMQHYKHUVMHIL̀VPUM̀UHWUHXMWTUHUMJHQWKTHRLPSLHUSHUVMHQWUMHZSLHLM̀MPRUH
SZH[PQTaH�MNOMTUTHTVWXXHYMHTOY]PUUMQHPJHUVMHTW]MH]WJJMLHWTHUVWUHMTUWYXPTVMQHZSLHTOY]PUUPĴH̀XWLPZP̀WUPSJTHWJQH
PJUMLRLMUWUPSJTHPJHgM̀UPSJH�a�a�a

BCDEDEGEGH[PQQMLTHTVWXXHTOY]PUHTOYTUPUOUPSJHLMNOMTUTHSJHWHgOYTUPUOUPSJH�MNOMTUHªSL]HPZHSJMHPTHRLScPQMQHPJHUVMH[PQQPĴH
_S̀O]MJUTa

BCDEDEGEDH£ZHWHgOYTUPUOUPSJH�MNOMTUHªSL]HPTHJSUHRLScPQMQeHLMNOMTUTHTVWXXHPJ̀XOQMH«¬HUVMHJW]MHSZHUVMH]WUMLPWXHSLHMNOPR]MJUH
TRM̀PZPMQHPJHUVMH[PQQPĴH_S̀O]MJUT®H«�HUVMHLMWTSJHZSLHUVMHLMNOMTUMQHTOYTUPUOUPSJ®H«�HWH̀S]RXMUMHQMT̀LPRUPSJHSZHUVMH
RLSRSTMQHTOYTUPUOUPSJHPJ̀XOQPĴHUVMHJW]MHSZHUVMH]WUMLPWXHSLHMNOPR]MJUHRLSRSTMQHWTHUVMHTOYTUPUOUMeHRMLZSL]WJ̀MHWJQHUMTUH
QWUWeHWJQHLMXMcWJUHQLW\PĴT®HWJQH«̄HWJKHSUVMLHPJZSL]WUPSJHJM̀MTTWLKHZSLHWJHMcWXOWUPSJaHbVMHLMNOMTUHTVWXXHPJ̀XOQMHWH
TUWUM]MJUHTMUUPĴHZSLUVH̀VWĴMTHPJHSUVMLH]WUMLPWXTeHMNOPR]MJUeHSLHSUVMLHRSLUPSJTHSZHUVMHmSLneHPJ̀XOQPĴH̀VWĴMTHPJHUVMH
\SLnHSZHSUVMLH̀SJULẀUTHSLHUVMHP]RẀUHSJHWJKH°LS±M̀UHdMLUPZP̀WUPSJTH«TÒVHWTH²³³_eHUVWUH\PXXHLMTOXUHZLS]HPJ̀SLRSLWUPSJHSZH
UVMHRLSRSTMQHTOYTUPUOUPSJa

BCDEDEDHbVMHYOLQMJHSZHRLSSZHSZHUVMH]MLPUHSZHUVMHRLSRSTMQHTOYTUPUOUPSJHPTHORSJHUVMHRLSRSTMLaHbVMHIL̀VPUM̀UfTHQM̀PTPSJHSZH
WRRLScWXHSLHQPTWRRLScWXHSZHWHRLSRSTMQHTOYTUPUOUPSJHTVWXXHYMHZPJWXa

BCDEDEiH£ZHUVMHIL̀VPUM̀UHWRRLScMTHWHRLSRSTMQHTOYTUPUOUPSJHRLPSLHUSHLM̀MPRUHSZH[PQTeHTÒVHWRRLScWXHTVWXXHYMHTMUHZSLUVHPJHWJH
IQQMJQO]aHIRRLScWXTH]WQMHPJHWJKHSUVMLH]WJJMLHTVWXXHJSUHYMHYPJQPĴeHWJQH[PQQMLTHTVWXXHJSUHLMXKHORSJHUVM]a
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BCDEDEFGHIGJKLJMNMKMNIOJGPNQQGLRGSIOJNTRURTGVWMRUGMXRGYIOMUVSMGVPVUTGKOQRJJGJZRSNWNSVQQ[GZUI\NTRTGWIUGNOGMXRGYIOMUVSMG
]ISK̂ ROMJ_

BCDÈCabbcdbe
BCDÈEfGgTTROTVGPNQQGLRGMUVOĴNMMRTGMIGhNTTRUJGiOIPOGL[GMXRGNJJKNOjGIWWNSRGMIGXV\RGURSRN\RTGSÎ ZQRMRGhNTTNOjG
]ISK̂ ROMJ_
klmnopqrstuvwxtyzputqyt{|ts}qo~xtws{yorsxtuvyrtyors��~qr�v�}xt�q�s�tpv�|xtv�tvrus�t}sruvnt�nnsmnqtwo~~t{str�qmy}orrsn��

gO[GNJJKRTGVTTROTV�GPNQQGLRGNJJKRTGL[G����GgUSXNMRSMJGMXUIKjXG�YGhQKRZUNOMG�G�QVOUIÎ GMIGMXIJRGQNJMRTGVJGZQVOXIQTRUJ_

BCDÈE�GgTTROTVGPNQQGLRGV\VNQVLQRGPXRURGhNTTNOjG]ISK̂ ROMJGVURGIOGWNQR_

BCDÈEDGgTTROTVGPNQQGLRGNJJKRTGOIGQVMRUGMXVOGWIKUGTV[JGZUNIUGMIGMXRGTVMRGWIUGURSRNZMGIWGhNTJ�GR�SRZMGVOGgTTROTK̂ G
PNMXTUVPNOjGMXRGUR�KRJMGWIUGhNTJGIUGIORGPXNSXGNOSQKTRJGZIJMZIOR̂ROMGIWGMXRGTVMRGWIUGURSRNZMGIWGhNTJ_

BCDÈÈG�UNIUGMIGJKL̂ NMMNOjGVGhNT�GRVSXGhNTTRUGJXVQQGVJSRUMVNOGMXVMGMXRGhNTTRUGXVJGURSRN\RTGVQQGgTTROTVGNJJKRT�GVOTGMXRG
hNTTRUGJXVQQGVSiOIPQRTjRGMXRNUGURSRNZMGNOGMXRGhNT_

a������C̀CCC�������C����������
BC̀EfC��c�e�e ¡¢dC¢£C�¡b¤
BC̀EfEfGhNTJGJXVQQGLRGJKL̂ NMMRTGIOGMXRGWIÛJGNOSQKTRTGPNMXGIUGNTROMNWNRTGNOGMXRGhNTTNOjG]ISK̂ ROMJ_

BC̀EfE�GgQQGLQVOiJGIOGMXRGLNTGWIÛGJXVQQGLRGQRjNLQ[GR�RSKMRT_G�VZRUGLNTGWIÛJGJXVQQGLRGR�RSKMRTGNOGVGOIO¥RUVJVLQRĜRTNK̂ _

BC̀EfEDG�K̂JGJXVQQGLRGR�ZURJJRTGNOGLIMXGPIUTJGVOTGOK̂LRUJ�GKOQRJJGOIMRTGIMXRUPNJRGIOGMXRGLNTGWIÛ_G¦OGSVJRGIWGTNJSURZVOS[�GMXRG
V̂IKOMGROMRURTGNOGPIUTJGJXVQQGjI\RUO_

BC̀EfÈG§TNMJGMIGROMUNRJĜVTRGIOGZVZRUGLNTGWIÛJĜKJMGLRGNONMNVQRTGL[GMXRGJNjORUGIWGMXRGhNT_

BC̀EfEFGgQQGUR�KRJMRTGgQMRUOVMRJGJXVQQGLRGLNT_G¦WGOIGSXVOjRGNOGMXRGhVJRGhNTGNJGUR�KNURT�GROMRUG̈HIGYXVOjR̈GIUGVJGUR�KNURTGL[G
MXRGLNTGWIÛ_

BC̀EfE©G�XRURGMPIGIUĜIURGhNTJGWIUGTRJNjOVMRTGZIUMNIOJGIWGMXRG�IUiGXV\RGLRROGUR�KRJMRT�GMXRGhNTTRUĜV[�GPNMXIKMG
WIUWRNMKURGIWGMXRGLNTGJRSKUNM[�GJMVMRGMXRGhNTTRUªJGURWKJVQGMIGVSSRZMGVPVUTGIWGQRJJGMXVOGMXRGSÎ LNOVMNIOGIWGhNTJGJMNZKQVMRTGL[G
MXRGhNTTRU_G«XRGhNTTRUGJXVQQGORNMXRUĜViRGVTTNMNIOVQGJMNZKQVMNIOJGIOGMXRGLNTGWIÛGOIUG�KVQNW[GMXRGhNTGNOGVO[GIMXRUĜVOORU_

BC̀EfE¬G§VSXGSIZ[GIWGMXRGhNTGJXVQQGJMVMRGMXRGQRjVQGOV̂RGVOTGQRjVQGJMVMKJGIWGMXRGhNTTRU_GgJGZVUMGIWGMXRGTISK̂ ROMVMNIOG
JKL̂ NMMRTGPNMXGMXRGhNT�GMXRGhNTTRUGJXVQQGZUI\NTRGR\NTROSRGIWGNMJGQRjVQGVKMXIUNM[GMIGZRUWIÛGMXRG�IUiGNOGMXRGKUNJTNSMNIOG
PXRURGMXRG�UIRSMGNJGQISVMRT_G§VSXGSIZ[GIWGMXRGhNTGJXVQQGLRGJNjORTGL[GMXRGZRUJIOGIUGZRUJIOJGQRjVQQ[GVKMXIUN®RTGMIGLNOTGMXRG
hNTTRUGMIGVGSIOMUVSM_GgGhNTGL[GVGSIUZIUVMNIOGJXVQQGWKUMXRUGOV̂RGMXRGJMVMRGIWGNOSIUZIUVMNIOGVOTGXV\RGMXRGSIUZIUVMRGJRVQG
VWWN�RT_GgGhNTGJKL̂ NMMRTGL[GVOGVjROMGJXVQQGXV\RGVGSKUUROMGZIPRUGIWGVMMIUOR[GVMMVSXRT�GSRUMNW[NOjGMXRGVjROMªJGVKMXIUNM[GMIG
LNOTGMXRGhNTTRU_

BC̀EfĒGgGhNTTRUGJXVQQGNOSKUGVQQGSIJMJGVJJISNVMRTGPNMXGMXRGZURZVUVMNIOGIWGNMJGhNT_

BC̀E�C�¡bC�c°±�¡ ²
BC̀E�EfG§VSXGhNTGJXVQQGLRGVSSÎ ZVONRTGL[GMXRGWIQQIPNOjGLNTGJRSKUNM[³
klmys�rtrust�v�}tqmntq}vzmrtv�t{ontyspz�or|��

ŔWRUGMIGMXRG�UIRSMGµVOKVQGWIUGhNTG�RSKUNM[GUR�KNUR̂ROMJ_

BC̀E�E�G«XRGhNTTRUGZQRTjRJGMIGROMRUGNOMIGVGYIOMUVSMGPNMXGMXRG¶PORUGIOGMXRGMRÛJGJMVMRTGNOGMXRGhNTGVOTGJXVQQ�GNWGUR�KNURT�G
WKUONJXGLIOTJGSI\RUNOjGMXRGWVNMXWKQGZRUWIÛVOSRGIWGMXRGYIOMUVSMGVOTGZV[̂ ROMGIWGVQQGILQNjVMNIOJGVUNJNOjGMXRURKOTRU_G�XIKQTG
MXRGhNTTRUGURWKJRGMIGROMRUGNOMIGJKSXGYIOMUVSMGIUGWVNQGMIGWKUONJXGJKSXGLIOTJGNWGUR�KNURT�GMXRGV̂IKOMGIWGMXRGLNTGJRSKUNM[GJXVQQG
LRGWIUWRNMRTGMIGMXRG¶PORUGVJGQN�KNTVMRTGTV̂VjRJ�GOIMGVJGVGZROVQM[_G¦OGMXRGR\ROMGMXRG¶PORUGWVNQJGMIGSÎ ZQ[GPNMXG�RSMNIOG·_̧�G
MXRGV̂IKOMGIWGMXRGLNTGJRSKUNM[GJXVQQGOIMGLRGWIUWRNMRTGMIGMXRG¶PORU_
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BCDEFEGHIJHKHLMNOPQHRSTUHVLHNOWMVNOUHKLHRVUHLOXMNVPQYHVPHLZK[[HROH\NVPPOTHSTH]I]ĤSXM_OTPH]̀abcYHdVUHdSTUYHMT[OLLH
SPZON\VLOHeNSfVUOUHVTHPZOHdVUUVTgĤSXM_OTPLhHiZOHKPPSNTOQjVTjJKXPH\ZSHOkOXMPOLHPZOHRSTUHSTHROZK[JHSJHPZOHLMNOPQHLZK[[H
KJJVkHPSHPZOHRSTUHKHXONPVJVOUHKTUHXMNNOTPHXSeQHSJHKTHKXXOePKR[OHeS\ONHSJHKPPSNTOQhHiZOHdVUUONHLZK[[HeNSfVUOHLMNOPQHRSTULH
JNS_HKHXS_eKTQHSNHXS_eKTVOLH[K\JM[[QHKMPZSNVlOUHPSHVLLMOHLMNOPQHRSTULHVTHPZOHmMNVLUVXPVSTH\ZONOHPZOHnNSmOXPHVLH[SXKPOUh

BCDEFEDHiZOHo\TONH\V[[HZKfOHPZOHNVgZPHPSHNOPKVTHPZOHRVUHLOXMNVPQHSJHdVUUONLHPSH\ZS_HKTHK\KNUHVLHROVTgHXSTLVUONOUHMTPV[HpKqH
PZOHrSTPNKXPHZKLHROOTHOkOXMPOUHKTUHRSTULYHVJHNOWMVNOUYHZKfOHROOTHJMNTVLZOUsHpRqHPZOHLeOXVJVOUHPV_OHZKLHO[KeLOUHLSHPZKPHdVULH
_KQHROH\VPZUNK\TsHSNHpXqHK[[HdVULHZKfOHROOTHNOmOXPOUhHtS\OfONYHVJHTSHrSTPNKXPHZKLHROOTHK\KNUOUHSNHKHdVUUONHZKLHTSPHROOTH
TSPVJVOUHSJHPZOHKXXOePKTXOHSJHVPLHdVUYHKHdVUUONH_KQYHROgVTTVTgHuvHUKQLHKJPONHPZOHSeOTVTgHSJHdVULYH\VPZUNK\HVPLHdVUHKTUHNOWMOLPH
PZOHNOPMNTHSJHVPLHRVUHLOXMNVPQh

BCDEGCwxyz{||{}~C}�C�{�|
BCDEGE�H]HdVUUONHLZK[[HLMR_VPHVPLHdVUHKLHVTUVXKPOUHRO[S\�
�������������������������������������������������������������������������������������������������������������������

�OJONHPSHPZOHnNSmOXPH KTMK[HJSNHdVUH¡MR_VLLVSTHNOWMVNO_OTPLh

�¢���£�������������
BCDEGEGHdVULHLZK[[HROHLMR_VPPOUHRQHPZOHUKPOHKTUHPV_OHKTUHKPHPZOHe[KXOHVTUVXKPOUHVTHPZOHVTfVPKPVSTHPSHRVUhHdVULHLMR_VPPOUHKJPONH
PZOHUKPOHKTUHPV_OHJSNHNOXOVePHSJHdVULYHSNHKPHKTHVTXSNNOXPHe[KXOYH\V[[HTSPHROHKXXOePOUh

BCDEGEDHiZOHdVUUONHLZK[[HKLLM_OHJM[[HNOLeSTLVRV[VPQHJSNHPV_O[QHUO[VfONQHKPHPZOH[SXKPVSTHUOLVgTKPOUHJSNHNOXOVePHSJHdVULh

BCDEGE¤H]HdVUHLMR_VPPOUHRQHKTQH_OPZSUHSPZONHPZKTHKLHeNSfVUOUHVTHPZVLH¡OXPVSTHuh̀H\V[[HTSPHROHKXXOePOUh

BCDEDC¥}�{�{¦§̈{}~C}©Cª{̈«�©§¬§C}�C�{�
BCDEDE�HnNVSNHPSHPZOHUKPOHKTUHPV_OHUOLVgTKPOUHJSNHNOXOVePHSJHdVULYHKHdVUUONH_KQHLMR_VPHKHTO\HdVUHPSHNOe[KXOHKHdVUH
eNOfVSML[QHLMR_VPPOUYHSNH\VPZUNK\HVPLHdVUHOTPVNO[QYHRQHTSPVXOHPSHPZOHeKNPQHUOLVgTKPOUHPSHNOXOVfOHPZOHdVULhH¡MXZHTSPVXOHLZK[[H
ROHNOXOVfOUHKTUHUM[QHNOXSNUOUHRQHPZOHNOXOVfVTgHeKNPQHSTHSNHROJSNOHPZOHUKPOHKTUHPV_OHLOPHJSNHNOXOVePHSJHdVULhHiZOHNOXOVfVTgH
eKNPQHLZK[[HfONVJQHPZKPHNOe[KXOUHSNH\VPZUNK\THdVULHKNOHNO_SfOUHJNS_HPZOHSPZONHLMR_VPPOUHdVULHKTUHTSPHXSTLVUONOUhH®SPVXOH
SJHLMR_VLLVSTHSJHKHNOe[KXO_OTPHdVUHSNH\VPZUNK\K[HSJHKHdVUHLZK[[HROH\SNUOUHLSHKLHTSPHPSHNOfOK[HPZOHK_SMTPHSJHPZOHSNVgVTK[H
dVUh

BCDEDEFH̄VPZUNK\THdVULH_KQHROHNOLMR_VPPOUHMeHPSHPZOHUKPOHKTUHPV_OHUOLVgTKPOUHJSNHPZOHNOXOVePHSJHdVULHVTHPZOHLK_OHJSN_KPH
KLHPZKPHOLPKR[VLZOUHVTH¡OXPVSTHuh̀YHeNSfVUOUHPZOQHJM[[QHXSTJSN_H\VPZHPZOLOHITLPNMXPVSTLHPSHdVUUONLhHdVUHLOXMNVPQHLZK[[HROHVTH
KTHK_SMTPHLMJJVXVOTPHJSNHPZOHdVUHKLHNOLMR_VPPOUh

BCDEDEGH]JPONHPZOHUKPOHKTUHPV_OHUOLVgTKPOUHJSNHNOXOVePHSJHdVULYHKHdVUUONH\ZSHUVLXSfONLHPZKPHVPH_KUOHKHX[ONVXK[HONNSNHVTHVPLHdVUH
LZK[[HTSPVJQHPZOH]NXZVPOXPHSJHLMXZHONNSNH\VPZVTHP\SHUKQLYHSNHeMNLMKTPHPSHKHPV_OJNK_OHLeOXVJVOUHRQHPZOH[K\HSJHPZOHmMNVLUVXPVSTH
\ZONOHPZOHnNSmOXPHVLH[SXKPOUYHNOWMOLPVTgH\VPZUNK\K[HSJHVPLHdVUhH°eSTHeNSfVUVTgHOfVUOTXOHSJHLMXZHONNSNHPSHPZOHNOKLSTKR[OH
LKPVLJKXPVSTHSJHPZOH]NXZVPOXPYHPZOHdVUHLZK[[HROH\VPZUNK\THKTUHTSPHNOLMR_VPPOUhHIJHKHdVUHVLH\VPZUNK\THeMNLMKTPHPSHPZVLH¡OXPVSTH
uhuh̀YHPZOHRVUHLOXMNVPQH\V[[HROHKPPOTUOUHPSHKLHJS[[S\L�
�±����������������������������������������������²��������������£������������£�������������������

iZOHo\TONHLZK[[H_K³OHdVUH¡OXMNVPQHUOPON_VTKPVSTHpNOPMNTHSNHNOPKVTqHKPHPZOHPV_OHSJHLMXZHUVLXSfONQHKTUHKJPONHPZOHRVUUVTgHSJH
PZOH\SN³h

µ́¶·̧¹ºC¤CCÇ»¼w·½ºµ́¶·»¼C»¾C�·½w
BC¤E�C»¿À~{~ÁC}�C�{�|
IJHLPVeM[KPOUHVTHKTHKUfONPVLO_OTPHSNHVTfVPKPVSTHPSHRVUYHSNH\ZOTHSPZON\VLOHNOWMVNOUHRQH[K\YHdVULHeNSeON[QHVUOTPVJVOUHKTUHNOXOVfOUH
\VPZVTHPZOHLeOXVJVOUHPV_OH[V_VPLH\V[[HROHeMR[VX[QHSeOTOUHKTUHNOKUHK[SMUhH]HLM__KNQHSJHPZOHdVULH_KQHROH_KUOHKfKV[KR[OHPSH
dVUUONLh

BC¤EFCµÀÂÀ¦̈{}~C}�C�{�|
°T[OLLHSPZON\VLOHeNSZVRVPOUHRQH[K\YHPZOHo\TONHLZK[[HZKfOHPZOHNVgZPHPSHNOmOXPHKTQHSNHK[[HdVULh
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BCDEFCGHHIJKLMHICNOCPQRCSGTLURV
BCDEFEWXYZX[\XZ]̂X[_Ẑ_ZX̀aXZ]̂Xbc_̂dXZ̀XecedfXeXg̀_ZdehZXZ̀XZ]̂Xìĉ\ZXd̂\j̀_\[k̂Xe_fXd̂\j̀_\[lîXm[ff̂dnXjd̀k[f̂fXZ]̂Xm[fX
]e\Xl̂ _̂X\olp[ZẐfX[_Xehh̀dfe_ĥXc[Z]XZ]̂Xd̂qo[d̂p̂_Z\X̀aXZ]̂Xm[ff[_rXs̀hop̂_Z\tXu_î\\X̀Z]̂dc[\̂Xjd̀][l[ẐfXlvXiecnX
Z]̂Xbc_̂dX\]eiiX]ek̂XZ]̂Xd[r]ZXZ̀Xce[k̂X[_àdpei[Z[̂\Xe_fX[dd̂roied[Z[̂\X[_XeXm[fXd̂ĥ[k̂fXe_fXZ̀XehĥjZXZ]̂Xm[fXc][h]nX[_X
Z]̂Xbc_̂dw\Xxofrp̂_ZnX[\X[_XZ]̂Xbc_̂dw\Xl̂\ZX[_Ẑd̂\Z\t

BCDEFEyXu_î\\X̀Z]̂dc[\̂Xjd̀][l[ẐfXlvXiecnXZ]̂Xbc_̂dX\]eiiX]ek̂XZ]̂Xd[r]ZXZ̀XehĥjZXziẐd_eẐ\X[_Xe_vX̀df̂dX̀dX
h̀pl[_eZ[̀_nXo_î\\X̀Z]̂dc[\̂X\ĵh[a[heiivXjd̀k[f̂fX[_XZ]̂Xm[ff[_rXs̀hop̂_Z\nXe_fXZ̀Xf̂Ẑdp[_̂XZ]̂Xìĉ\ZXd̂\j̀_\[k̂X
e_fXd̂\j̀_\[lîXm[ff̂dX̀_XZ]̂Xle\[\X̀aXZ]̂X\opX̀aXZ]̂Xme\̂Xm[fXe_fXziẐd_eẐ\XehĥjẐft

G{|}~��C�CCC���|�P}�C}���{�G|}��
BC�EWC~NMKULHKNU��C��L�QOQHLKQNMC�KLKI�IMK
m[ff̂d\XZ̀Xc]̀pXecedfX̀aXeXg̀_ZdehZX[\Xo_f̂dXh̀_\[f̂deZ[̀_X\]eiiX\olp[ZXZ̀XZ]̂Xzdh][ẐhZnXoj̀_Xd̂qô\ZXe_fXc[Z][_XZ]̂X
Z[p̂adep̂X\ĵh[a[̂fXlvXZ]̂Xzdh][ẐhZnXeXjd̀ĵdivX̂�̂hoẐfXzYzXs̀hop̂_ZXz����nXg̀_ZdehZ̀dw\X�oei[a[heZ[̀_X�ZeẐp̂_ZnX
o_î\\X\oh]XeX�ZeẐp̂_ZX]e\Xl̂ _̂Xjd̂k[̀o\ivXd̂qo[d̂fXe_fX\olp[ZẐfXàdXZ][\Xm[ft

������������ ¡¢¡£¡ ¤
BC�EFC��¥�QKKL��
BC�EFEWXzaẐdX_̀Z[a[heZ[̀_X̀aX\̂îhZ[̀_XàdXZ]̂XecedfX̀aXZ]̂Xg̀_ZdehZnXZ]̂Xm[ff̂dX\]eiinXe\X\̀ _̀Xe\XjdehZ[helîX̀dXe\X\Z[joieẐfX
[_XZ]̂Xm[ff[_rXs̀hop̂_Z\nX\olp[ZX[_Xcd[Z[_rXZ̀XZ]̂Xbc_̂dXZ]d̀or]XZ]̂Xzdh][ẐhZ¦

EW eXf̂\[r_eZ[̀_X̀aXZ]̂X§ d̀̈XZ̀Xl̂Xĵdàdp̂fXc[Z]XZ]̂Xm[ff̂dw\X̀c_Xàdĥ\©
Ey _ep̂\X̀aXZ]̂Xjd[_h[jeiXjd̀fohZ\Xe_fX\v\Ẑp\Xjd̀j̀\̂fXàdXZ]̂X§ d̀̈Xe_fXZ]̂Xpe_oaehZod̂d\Xe_fX\ojji[̂d\X̀aX

êh]©Xe_f
EF _ep̂\X̀aXĵd\̀_\X̀dX̂_Z[Z[̂\Xª[_hiof[_rXZ]̀\̂Xc]̀Xed̂XZ̀Xaod_[\]XpeẐd[ei\X̀dX̂qo[jp̂_ZXaeld[heẐfXZ̀XeX

\ĵh[eiXf̂\[r_«Xjd̀j̀\̂fXàdXZ]̂Xjd[_h[jeiXj̀dZ[̀_\X̀aXZ]̂X§ d̀̈t

BC�EFEyX¬]̂Xm[ff̂dXc[iiXl̂Xd̂qo[d̂fXZ̀X̂\Zeli[\]XZ̀XZ]̂X\eZ[\aehZ[̀_X̀aXZ]̂Xzdh][ẐhZXe_fXbc_̂dXZ]̂Xd̂i[el[i[ZvXe_fX
d̂\j̀_\[l[i[ZvX̀aXZ]̂Xĵd\̀_\X̀dX̂_Z[Z[̂\Xjd̀j̀\̂fXZ̀Xaod_[\]Xe_fXĵdàdpXZ]̂X§ d̀̈Xf̂\hd[l̂fX[_XZ]̂Xm[ff[_rXs̀hop̂_Z\t

BC�EFEFXd[̀dXZ̀XZ]̂X̂�̂hoZ[̀_X̀aXZ]̂Xg̀_ZdehZnXZ]̂Xzdh][ẐhZXc[iiX_̀Z[avXZ]̂Xm[ff̂dX[aX̂[Z]̂dXZ]̂Xbc_̂dX̀dXzdh][ẐhZnXeaẐdX
fôX[_k̂\Z[reZ[̀_nX]e\Xd̂e\̀_elîX̀lx̂hZ[̀_XZ̀XeXĵd\̀_X̀dX̂_Z[ZvXjd̀j̀\̂fXlvXZ]̂Xm[ff̂dtXYaXZ]̂Xbc_̂dX̀dXzdh][ẐhZX]e\X
d̂e\̀_elîX̀lx̂hZ[̀_XZ̀XeXjd̀j̀\̂fXĵd\̀_X̀dX̂_Z[ZvnXZ]̂Xm[ff̂dXpevnXeZXZ]̂Xm[ff̂dw\X̀jZ[̀_nXc[Z]fdecXZ]̂Xm[fX̀dX\olp[ZXe_X
ehĥjZelîX\ol\Z[ZoẐXĵd\̀_X̀dX̂_Z[ZvtX¬]̂Xm[ff̂dXpevXei\̀X\olp[ZXe_vXd̂qo[d̂fXefxo\Zp̂_ZX[_XZ]̂Xme\̂Xm[fX̀dXziẐd_eẐX
m[fXZ̀Xehh̀o_ZXàdXZ]̂Xf[aâd̂_ĥX[_Xh̀\ZX̀hhe\[̀_̂fXlvX\oh]X\ol\Z[ZoZ[̀_tX¬]̂Xbc_̂dXpevXehĥjZXZ]̂Xefxo\ẐfXl[fXjd[ĥX̀dX
f[\qoei[avXZ]̂Xm[ff̂dtXY_XZ]̂X̂k̂_ZX̀aX̂[Z]̂dXc[Z]fdeceiX̀dXf[\qoei[a[heZ[̀_nXl[fX\̂hod[ZvXc[iiX_̀ZXl̂Xàdâ[Ẑft

BC�EFE®X̂d\̀_\Xe_fX̂_Z[Z[̂\Xjd̀j̀\̂fXlvXZ]̂Xm[ff̂dXe_fXZ̀Xc]̀pXZ]̂Xbc_̂dXe_fXzdh][ẐhZX]ek̂Xpef̂X_̀Xd̂e\̀_elîX
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SECTION 003100
AVAILABLE PROJECT INFORMATION

PART 1  GENERAL

1.01 PERMITS

A. Owner is in the process of obtaining the following permits and/or approvals, that are required to
be secured prior to commencement of construction work on this project:
1. Building Permit .

PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTION 

3.01 OBTAINMENT OF PERMITS

A. Owner will obtain the following permits, at no cost to the Contractor:
1. Building Permit.

a. Contractor to pick up permit when available and confirm contractor and
subcontractors have licenses to work under Unified Government of Wyandotte
County, KS.

B. Building Permit Procedures:  When required to obtain this permit:
1. Do not commence execution of any item of work for which a permit has not been obtained.

END OF SECTION
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SECTION 004000
PROCUREMENT FORMS AND SUPPLEMENTS

PART 1  GENERAL

1.01 FORMS

A. Use the following forms for the specified purposes unless otherwise indicated elsewhere in the
procurement requirements.

B. Instructions to Bidders:  AIA A701-2018.

C. Substitution Request Form (During Procurement):  004325 - Substitution Request Form -
During Procurement.

D. Bid Form:  Section 004100 - Bid Form.

E. Procurement Form Supplements:
1. Bid Security Form:  AIA A310.
2. Unit Prices Form:  Section 004322 - Unit Prices Form.
3. Alternates Form:  Section 004323 - Alternates Form.
4. Substitution Request Form (for substitutions requested):  Refer to 012500 - Substitution

Procedures.
5. Proposed Schedule of Values Form:  AIA G703.

1.02 REFERENCE STANDARDS

A. AIA A310 - Bid Bond 2010.

B. AIA A701 - Instructions to Bidders 2018.

C. AIA G703 - Continuation Sheet 1992.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 004100
BID FORM

THE PROJECT AND THE PARTIES

1.01 TO:

A. Kansas City Kansas Community College (Owner)
7250 State Avenue
Kansas City, Kansas 66112

1.02 FOR:

A. Project:  KCKCC Field House Addition

B. Architect's  Project Number:   22060A
7250 State Avenue
Kansas City, Kansas 66112

1.03 DATE: ______________________ (BIDDER TO ENTER DATE)

1.04 SUBMITTED BY:  (BIDDER TO ENTER NAME AND ADDRESS)

A. Bidder's Full Name _________________________
1. Address _________________________
2. City, State, Zip_________________________

1.05 OFFER

A. Having examined the Place of The Work and all matters referred to in the Instructions to
Bidders and the Bid Documents for the above mentioned project, we, the undersigned, hereby
offer to enter into a Contract to perform the Work for the Sum of:

B. _________________________________________________________
_________________________________________________________  dollars
($______________________), in lawful money of the United States of America.

C. We have included the required security deposit as required by the Instruction to Bidders.

D. We have included the required performance assurance bonds in the Bid Amount as required by
the Instructions to Bidders.
1. The cost of the required performance assurance bonds is _ _______________dollars

($___________), in lawful money of the United States of America.

E. All applicable federal taxes are included and State of ________ taxes are included in the Bid
Sum.

1.06 ACCEPTANCE

A. This offer shall be open to acceptance and is irrevocable for sixty days from the bid closing
date.

B. If this bid is accepted by Owner within the time period stated above, we will:
1. Execute the Agreement within seven days of receipt of Notice of Award.
2. Furnish the required bonds within seven days of receipt of Notice of Award.

C. If this bid is accepted within the time stated, and we fail to commence the Work or we fail to
provide the required Bond(s), the security deposit shall be forfeited as damages to Owner by
reason of our failure, limited in amount to the lesser of the face value of the security deposit or
the difference between this bid and the bid upon which a Contract is signed.

D. In the event our bid is not accepted within the time stated above, the required security deposit
shall be returned to the undersigned, in accordance with the provisions of the Instructions to
Bidders; unless a mutually satisfactory arrangement is made for its retention and validity for an
extended period of time.

1.07 CONTRACT TIME

A. If this Bid is accepted, we will:
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B. Complete the Work in _____________________ calendar weeks  from Notice to Proceed .
(Bidder to enter number of days .)

1.08 UNIT PRICES

A. Refer to the Unit Prices Form, Section 004322.

1.09 ALTERNATE PRICES

A. Refer to Alternate Prices Form, 004323

1.10 ADDENDA

A. The following Addenda have been received.  The modifications to the Bid Documents noted
below have been considered and all costs are included in the Bid Sum.
1. Addendum # _______ Dated ____________________.
2. Addendum # _______ Dated ____________________.
3. Addendum # _______ Dated ____________________.
4. Addendum # _______ Dated ____________________.
5. Addendum # _______ Dated ____________________.

1.11 BID FORM SUPPLEMENTS

A. The following Supplements are attached to this Bid Form and are considered an integral part of
this Bid Form:
1. Document 004322 - Unit Prices Form:  Include a listing of unit prices specifically

requested by Contract Documents.
2. Document 004323 - Alternates Form: Include the cost variations to the Bid Sum applicable

to the Work as described in Section 12300 - Alternates.
3. KCKCC Form A: Firm Interest
4. KCKCC Form B: Related Experience & References
5. KCKCC's Contractual Provisions Attachment (DA-146a) is acknowledged.

a. Initial Here for Acknowledgement: __________

1.12 BID FORM SIGNATURE(S)

A. Submitted By: ____________________________________________

B. (Bidder Firm Name - print the full name of your firm)

C. Authorized Signature: ____________________________________________
         (handwritten signature)

D. Signed By:____________________________________________
                                       (type or print name)

E. Witnessed By: ____________________________________________
                    (handwritten signature)

F. By: ____________________________________________
                                                  (type or print name)

G. Title: ____________________________________________

H. Street Address: ____________________________________________

I. City, State, Zip: ____________________________________________

J. Phone: ____________________________________________

K. License No.: ____________________________________________

L. Federal ID No.: ____________________________________________

END OF SECTION
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SECTION 004322
UNIT PRICES FORM

PARTICULARS

1.01 THE FOLLOWING IS THE LIST OF UNIT PRICES REFERENCED IN THE BID SUBMITTED BY:

1.02 (BIDDER) ________________________________

1.03 TO (OWNER ):  KANSAS CITY KANSAS COMMUNITY COLLEGE

1.04 DATED _________________ AND WHICH IS AN INTEGRAL PART OF THE BID FORM.

1.05 THE FOLLOWING ARE UNIT PRICES FOR SPECIFIC PORTIONS OF THE WORK AS LISTED,
AND ARE APPLICABLE TO AUTHORIZED VARIATIONS FROM THE CONTRACT
DOCUMENTS.

UNIT PRICE LIST

2.01 UNIT PRICE NO. 1 - REMOVAL OF UNSATISFACTORY SOIL AND REPLACEMENT WITH
SATISFACTORY SOIL MATERIAL.

A. _________________________________________ dollars ($___________________) per unit.

END OF SECTION
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SECTION 004323
ALTERNATES FORM

1.01 THE FOLLOWING IS THE LIST OF ALTERNATES REFERENCED IN THE BID SUBMITTED BY:

1.02 (BIDDER) _______________________________

1.03 TO (OWNER ):  KANSAS CITY KANSAS COMMUNITY COLLEGE

1.04 DATED ________________ AND WHICH IS AN INTEGRAL PART OF THE BID FORM.

ALTERNATES LIST

2.01 THE FOLLOWING AMOUNTS SHALL BE ADDED TO OR DEDUCTED FROM THE BID
AMOUNT.  REFER TO SECTION 012300 - ALTERNATES.

ALTERNATE # 1 - MOISTURE MITIGATION: (DEDUCT)  $ _______________________________

ALTERNATE # 2 - SIDEWALK SCOPE: (DEDUCT)  $ ___________________________________

END OF SECTION
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SECTION 005000
CONTRACTING FORMS AND SUPPLEMENTS

PART 1  GENERAL

1.01 CONTRACTOR IS RESPONSIBLE FOR OBTAINING A VALID LICENSE TO USE ALL
COPYRIGHTED DOCUMENTS SPECIFIED BUT NOT INCLUDED IN THE PROJECT MANUAL.

1.02 AGREEMENT AND CONDITIONS OF THE CONTRACT

A. See Section 005200 - Agreement Form for the Agreement form to be executed.

B. See Section 007200 - General Conditions for the General Conditions.

C. See Section 007300 - Supplementary Conditions for the Supplementary Conditions.

D. The Agreement is based on AIA A101.

E. The General Conditions are based on AIA A201.

1.03 FORMS

A. Use the following forms for the specified purposes unless otherwise indicated elsewhere in
 Contract Documents.

B. Bond Forms:
1. Bid Bond Form:  AIA A310.
2. Performance and Payment Bond Form:  AIA A312.

C. Post-Award Certificates and Other Forms:
1. Certificate of Insurance Form:  ACORD Certificate of Insurance 25.
2. Schedule of Values Form:  AIA G703.
3. Application for Payment Forms:  AIA G702 with AIA G703 (for Contractors).

D. Clarification and Modification Forms:
1. Substitution Request Form:  CSI/CSC Form 1.5C (During the Bidding/Negotiating Stage).
2. Substitution Request Form:  CSI/CSC Form 13.1A (After the Bidding/Negotiating Stage).
3. Construction Change Directive Form:  AIA G714.
4. Change Order Form:  AIA G701.

E. Closeout Forms:
1. Certificate of Substantial Completion Form:  AIA G704.
2. Contractor’s Affidavit of Release of Liens Form:  AIA G706A
3. Consent of Surety to Final Payment Form:  AIA G707.

1.04 REFERENCE STANDARDS

A. AIA A101 - Standard Form of Agreement Between Owner and Contractor where the basis of
Payment is a Stipulated Sum 2017.

B. AIA A201 - General Conditions of the Contract for Construction 2017.

C. AIA A310 - Bid Bond 2010.

D. AIA A312 - Performance Bond and Payment Bond 2010.

E. AIA G701 - Change Order 2017.

F. AIA G702 - Application and Certificate for Payment 1992.

G. AIA G703 - Continuation Sheet 1992.

H. AIA G704 - Certificate of Substantial Completion 2017.

I. AIA G706A - Contractor’s Affidavit of Release of Liens 1994.

J. AIA G707 - Consent of Surety to Final Payment 1994.

K. AIA G714 - Construction Change Directive 2017.

L. CSI/CSC Form 1.5C - Substitution Request (During the Bidding/Negotiating Stage) Current
Edition.
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M. CSI/CSC Form 13.1A - Substitution Request (After the Bidding/Negotiating Phase) Current
Edition.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 005200
AGREEMENT FORM

PART 1  GENERAL

1.01 FORM OF AGREEMENT

A. The following form of Owner/Contractor Agreement and form of the General Conditions shall be
used for Project:
1. AIA Document A101-2017 "Standard Form of Agreement between Owner and Contractor

Where the Basis of Payment is a Stipulated Sum."
a. AIA Document A101-2017 Exhibit A - Insurance and Bonds
b. The General Conditions for Project are AIA Document A201-2017 "General

Conditions of the Contract for Construction."
2. The General Conditions are included in the Project Manual.
3. The Supplementary Conditions for Project are incorporated into a modified copy of the

General Conditions included in the Project Manual.

1.02 THE AGREEMENT TO BE EXECUTED IS ATTACHED FOLLOWING THIS PAGE.

1.03 RELATED REQUIREMENTS

A. Section 007200 - General Conditions.

B. Section 007300 - Supplementary Conditions.

C. Section 014216 - Definitions.

PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTION (NOT USED)

END OF SECTION
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QÈ]_EX?R̀?_RBEF̀Ê?dAQ?AFEoGRDE?C̀E?AF_PX?]F̂?D]P?AF_P?pE?C̀Ê?RF?]BBAQ̂]FBE?hRGT?GTE?=>=?NAFGQ]BG?@ABCDEFG̀q?cEQD̀ ?Ad?rEQaRBEM?cA?QEOAQG?BAOPQRSTG?aRA_]GRAF̀X?
EoD]R_?̂ABRFdAs]R]BAFGQ]BG̀MBADM
tuvwxyz:vu{? |H\VYHLZW\[}

~

���7�7�y�x�y�x�����7�y�{x

cTE?]CGTAQ?Ad?GTR̀?̂ABCDEFG?T]̀?
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aEQGRB]_?_RFE?RF?GTE?_EdG?D]QSRF?Ad?GTR̀?
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HIJKLMNOMIPHQRKLS

T HULMRNVHPIRHMWNRXYLVHS

Z HULM[NP\MNOMHUQSMRNVHPIRH

] WIHLMNOMRNYYLVRLYLVHMIVWMSXJSHIVHQIKMRNŶKLHQNV

_ RNVHPIRHMSXY

` ÎaYLVHS

b WQŜXHLMPLSNKXHQNV

c HLPYQVIHQNVMNPMSXŜLVSQNV

d YQSRLKKIVLNXSM̂PNeQSQNVS

f LVXYLPIHQNVMNOMRNVHPIRHMWNRXYLVHS

LgUQJQHMIMMMMQVSXPIVRLMIVWMJNVWS

IPHQRKLMTMMMHULMRNVHPIRHMWNRXYLVHS
hijklmnopqroksmrtujnovkrmnvwvokmxkoiwvkyzpjjujno{klmn|wowmnvkmxkoijklmnopqrok}~jnjpq�{k�t���jujnoqp�{kqn|kmoijpk
lmn|wowmnv�{kspq�wnzv{k��jrwxwrqowmnv{ky||jn|qkwvvtj|k�pwmpkomkj�jrtowmnkmxkoiwvkyzpjjujno{kmoijpk|mrtujnovk�wvoj|k
wnkoiwvkyzpjjujno{kqn|k�m|wxwrqowmnvkwvvtj|kqxojpkj�jrtowmnkmxkoiwvkyzpjjujno{kq��kmxk�iwrikxmpukoijklmnopqro{kqn|kqpjk
qvkxt���kqk�qpokmxkoijklmnopqrokqvkwxkqooqrij|komkoiwvkyzpjjujnokmpkpj�jqoj|kijpjwn�khijklmnopqrokpj�pjvjnovkoijkjnowpjk
qn|kwnojzpqoj|kqzpjjujnok�jo�jjnkoijk�qpowjvkijpjomkqn|kvt�jpvj|jvk�pwmpknjzmowqowmnv{kpj�pjvjnoqowmnv{kmpkqzpjjujnov{k
jwoijpk�pwoojnkmpkmpq��kynkjntujpqowmnkmxkoijklmnopqroksmrtujnov{kmoijpkoiqnkqk�m|wxwrqowmn{kq��jqpvkwnkypowr�jk��

IPHQRKLMZMMMHULM[NP\MNOMHUQSMRNVHPIRH
hijklmnopqrompkviq��kxt���kj�jrtojkoijk�mp�k|jvrpw�j|kwnkoijklmnopqroksmrtujnov{kj�rj�okqvkv�jrwxwrq���kwn|wrqoj|kwnk
oijklmnopqroksmrtujnovkomk�jkoijkpjv�mnvw�w�wo�kmxkmoijpv�

IPHQRKLM]MMMWIHLMNOMRNYYLVRLYLVHMIVWMSXJSHIVHQIKMRNŶKLHQNV
�M]�TMhijk|qojkmxkrmuujnrjujnokmxkoijk�mp�kviq��k�j�
�������������������������������� ¡¢

£�MM�¤ hijk|qojkmxkoiwvkyzpjjujno�

£�g�¤ yk|qojkvjokxmpoikwnkqknmowrjkomk�pmrjj|kwvvtj|k��koijk¥�njp�

£�MM�¤ ¦voq��wvij|kqvkxm��m�v�
�§� �̈��©�ª©����̈�©�«�©� ����ª���̈«��������ª©��������««����«�����������¬�̈�¡¢

kk

xkqk|qojkmxkrmuujnrjujnokmxkoijk�mp�kwvknmokvj�jroj|{koijnkoijk|qojkmxkrmuujnrjujnokviq��k�jkoijk|qojkmxkoiwvk
yzpjjujno�

�M]�ZMhijklmnopqrokhwujkviq��k�jkujqvtpj|kxpmukoijk|qojkmxkrmuujnrjujnokmxkoijk�mp��

�M]�]MS®̄°±²³±́²µMR¶·̧µ¹±́¶³
�M]�]�TM�t�ºjrokomkq|ºtvoujnovkmxkoijklmnopqrokhwujkqvk�pm»w|j|kwnkoijklmnopqroksmrtujnov{koijklmnopqrompkviq��k
qriwj»jk�t�voqnowq�klmu��jowmnkmxkoijkjnowpjk�mp��
�������������������������������� �©�ª���«¼�������������  ©̈½�����̈«©����¡¢
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H�II�J KLMNOPMQRNMSPTNNNNUNNNNVNWPOQTXPRNXPYZN[RL\NMSQNXPMQNL[NWL\\QTWQ\QTMNL[NMSQN]LR̂_

H�̀�J aYNMSQN[LOOLbcTdNXPMQeNfLNaQNgQWcXQX

hIijijkIlmnoQWMNMLNPXomZM\QTMZNL[NMSQNpLTMRPWMNfc\QNPZNqRLrcXQXNcTNMSQNpLTMRPWMNgLWm\QTMZsNc[NqLRMcLTZNL[NMSQN]LR̂NPRQN
MLNnQNWL\qOQMQXNqRcLRNMLNlmnZMPTMcPONpL\qOQMcLTNL[NMSQNQTMcRQN]LR̂sNMSQNpLTMRPWMLRNZSPOONPWScQrQNlmnZMPTMcPON
pL\qOQMcLTNL[NZmWSNqLRMcLTZNnYNMSQN[LOOLbcTdNXPMQZe

tuvwxuyIuzI{uv| }~��w�ywx��I�u����wxuyI��w�
NN�OON]LR̂ fLNaQNgQWcXQX

hIijijiI�[NMSQNpLTMRPWMLRN[PcOZNMLNPWScQrQNlmnZMPTMcPONpL\qOQMcLTNPZNqRLrcXQXNcTNMScZNlQWMcLTN�_�sNOc�mcXPMQXNXP\PdQZsNc[N
PTYsNZSPOONnQNPZZQZZQXNPZNZQMN[LRMSNcTNlQWMcLTN�_�_

�������I�III��������I}��
hI�j�IfSQN�bTQRNZSPOONqPYNMSQNpLTMRPWMLRNMSQNpLTMRPWMNlm\NcTNWmRRQTMN[mTXZN[LRNMSQNpLTMRPWMLR�ZNqQR[LR\PTWQNL[NMSQN
pLTMRPWM_NfSQNpLTMRPWMNlm\NZSPOONnQNNNNU�NNNNVsNZmnoQWMNMLNPXXcMcLTZNPTXNXQXmWMcLTZNPZNqRLrcXQXNcTNMSQNpLTMRPWMN
gLWm\QTMZ_

hI�jkI��w�vy�w��
hI�jkj�I�OMQRTPMQZsNc[NPTYsNcTWOmXQXNcTNMSQNpLTMRPWMNlm\e

�w�� tvx��
NNfLNaQNgQWcXQX

hI�jkjkIlmnoQWMNMLNMSQNWLTXcMcLTZNTLMQXNnQOLbsNMSQN[LOOLbcTdNPOMQRTPMQZN\PYNnQNPWWQqMQXNnYNMSQN�bTQRN[LOOLbcTdN
Q�QWmMcLTNL[NMScZN�dRQQ\QTM_N�qLTNPWWQqMPTWQsNMSQN�bTQRNZSPOONcZZmQNPN LXc[cWPMcLTNMLNMScZN�dRQQ\QTM_
¡¢£¤¥¦§̈©¥ª«¬̈¥®̄ ̈ª§¥¦£§¥̈£°̈§̄¥̈®«£°±§±«£¤̈§̄§̈²³¤§̈©¥̈²¥§̈́«¦̈§̄¥̈µ¬£¥¦̈§«̈®®¥¶§̈§̄¥̈ª§¥¦£§¥·̧

�w�� tvx�� �uy¹xwxuy�IzuvI�����w�y��

NNKº�

hI�jiI�OOLbPTWQZsNc[NPTYsNcTWOmXQXNcTNMSQNpLTMRPWMNlm\e
¡¢°¥£§±́»̈¥®̄ ̈ªª«¬£®¥·̧

�w�� tvx��
NN

hI�j�N�TcMNqRcWQZsNc[NPTYe
¡¢°¥£§±́»̈§̄¥̈±§¥²̈£°̈¤§§¥̈§̄¥̈³£±§̈¶¦±®¥̈£°̈¼³£§±§»̈ª±²±§§±«£¤½̈±́̈£»½̈§«̈¬̄±®̄ §̈̄¥̈³£±§̈¶¦±®¥̈¬±ªª̈©¥̈¶¶ª±®©ª¥·̧

�w�� �yxw�I�y¹I�x�xw�wxuy� tvx��I��vI�yxwI¾¿ÀjÀÀÁ

NN

hI�jÂNÃc�mcXPMQXNXP\PdQZsNc[NPTYe
¡¢£¤¥¦§̈§¥¦²¤̈£°̈®«£°±§±«£¤̈́«¦̈ª±¼³±°§¥°̈°²Ä¥¤½̈±́̈£»·̧

lQQN���NÅÆÇNÈNÉQTQRPONpLTXcMcLTZsN�MQ\NÊ_ÇÇNL[NMSQNncXNXLWm\QTMZ_

hI�jËN�MSQRe
¡¢£¤¥¦§̈¶¦«Ì±¤±«£¤̈́«¦̈©«£³¤̈«¦̈«§̄¥¦̈±£®¥£§±Ì¥¤½̈±́̈£»½̈§̄§̈²±Ǟ§̈¦¥¤³ª§̈±£̈̈®̄£Ä¥̈§«̈§̄¥̈Í«£§¦®§̈Î³²·̧
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HIJKLMNOPOOOQHRSNTJU
VOPWXOQYZ[Y\]]OQ̂_̀\ab]
VOPWXWXOcdefghijklhmjjnopdqoklehrkshtduvflqheiwvoqqfghqkhqxfhmspxoqfpqhwuhqxfhyklqsdpqkshdlghyfsqoropdqfehrksh
tduvflqhoeeifghwuhqxfhmspxoqfpqzhqxfh{|lfshexdnnhvd}fhjsk~sfeehjduvflqehklhdppkilqhkrhqxfhyklqsdpqh�ivhqkhqxfh
yklqsdpqkshdehjsk�ogfghwfnk|hdlghfnef|xfsfholhqxfhyklqsdpqh�kpivflqe�

VOPWXW�O�xfhjfsokghpk�fsfghwuhfdpxhmjjnopdqoklhrkshtduvflqhexdnnhwfhklfhpdnflgdshvklqxhflgol~hklhqxfhndeqhgduhkrhqxfh
vklqxzhkshdehrknnk|e�

�ffhm�mhm���h�h�flfsdnhyklgoqoklezh�qfvh���hkrhqxfhwoghgkpivflqe�

��������������������
VOPWXW�O�dpxhmjjnopdqoklhrkshtduvflqhexdnnhwfhwdefghklhqxfhvkeqhsfpflqhepxfginfhkrh�dnifeheiwvoqqfghwuhqxfhyklqsdpqksh
olhdppksgdlpfh|oqxhqxfhyklqsdpqh�kpivflqe�h�xfhepxfginfhkrh�dnifehexdnnhdnnkpdqfhqxfhflqosfhyklqsdpqh�ivhdvkl~hqxfh
�dsokiehjksqoklehkrhqxfh�ks}�h�xfhepxfginfhkrh�dnifehexdnnhwfhjsfjdsfgholheipxhrksvzhdlgheijjksqfghwuheipxhgdqdhqkh
eiweqdlqodqfhoqehdppisdpuzhdehqxfhmspxoqfpqhvduhsf�iosf�h�xoehepxfginfhkrh�dnifehexdnnhwfhiefghdehdhwdeoehrkshsf�of|ol~h
qxfhyklqsdpqks ehmjjnopdqoklehrkshtduvflq�

VOPWXWPOmjjnopdqoklehrkshtduvflqhexdnnhexk|hqxfhjfspflqd~fhkrhpkvjnfqoklhkrhfdpxhjksqoklhkrhqxfh�ks}hdehkrhqxfhflghkrh
qxfhjfsokghpk�fsfghwuhqxfhmjjnopdqoklhrkshtduvflq�

VOPWXW¡h�lhdppksgdlpfh|oqxhm�mh�kpivflqhm���¢����£zh�flfsdnhyklgoqoklehkrhqxfhyklqsdpqhrkshykleqsipqoklzhdlgh
eiw¤fpqhqkhkqxfshjsk�oeoklehkrhqxfhyklqsdpqh�kpivflqezhqxfhdvkilqhkrhfdpxhjsk~sfeehjduvflqhexdnnhwfhpkvjiqfghdeh
rknnk|e�

VOPWXW¡WXh�xfhdvkilqhkrhfdpxhjsk~sfeehjduvflqhexdnnhroseqholpnigf�
WX �xdqhjksqoklhkrhqxfhyklqsdpqh�ivhjskjfsnuhdnnkpdwnfhqkhpkvjnfqfgh�ks}¥
W� �xdqhjksqoklhkrhqxfhyklqsdpqh�ivhjskjfsnuhdnnkpdwnfhqkhvdqfsodnehdlghf�iojvflqhgfno�fsfghdlgheioqdwnuh

eqksfghdqhqxfheoqfhrksheiwef�iflqholpksjksdqoklholhqxfhpkvjnfqfghpkleqsipqoklzhkszhorhdjjsk�fgholhdg�dlpfh
wuhqxfh{|lfszheioqdwnuheqksfghkrrhqxfheoqfhdqhdhnkpdqoklhd~sffghijklholh|soqol~¥hdlg

W¦ �xdqhjksqoklhkrhykleqsipqoklhyxdl~fh�osfpqo�fehqxdqhqxfhmspxoqfpqhgfqfsvolfezholhqxfhmspxoqfpq eh
jskrfeeokldnh¤ig~vflqzhqkhwfhsfdekldwnuh¤ieqorofg�

VOPWXW¡W�h�xfhdvkilqhkrhfdpxhjsk~sfeehjduvflqhexdnnhqxflhwfhsfgipfghwu�
WX �xfhd~~sf~dqfhkrhdluhdvkilqehjsf�okienuhjdoghwuhqxfh{|lfs¥
W� �xfhdvkilqzhorhdluzhrksh�ks}hqxdqhsfvdolehilpkssfpqfghdlghrksh|xopxhqxfhmspxoqfpqhxdehjsf�okienuh

|oqxxfnghdhyfsqoropdqfhrkshtduvflqhdehjsk�ogfgholhmsqopnfh�hkrhm�mh�kpivflqhm�������£¥
W¦ mluhdvkilqhrksh|xopxhqxfhyklqsdpqkshgkfehlkqholqflghqkhjduhdh�iwpklqsdpqkshkshvdqfsodnheijjnofszh

ilnfeehqxfh�ks}hxdehwfflhjfsrksvfghwuhkqxfsehqxfhyklqsdpqksholqflgehqkhjdu¥
W� §ksh�ks}hjfsrksvfghkshgfrfpqehgoepk�fsfgheolpfhqxfhndeqhjduvflqhdjjnopdqoklzhdluhdvkilqhrksh|xopxh

qxfhmspxoqfpqhvduh|oqxxknghjduvflqzhkshlinnoruhdhyfsqoropdqfhkrhtduvflqholh|xknfhksholhjdsqzhdehjsk�ogfgh
olhmsqopnfh�hkrhm�mh�kpivflqhm�������£¥hdlg

WP f̈qdold~fh|oqxxfnghjiseidlqhqkh�fpqoklh©���£�

VOPWXWªOI\b̂«â[\
VOPWXWªWXh§kshfdpxhjsk~sfeehjduvflqhvdgfhjsokshqkh�iweqdlqodnhykvjnfqoklhkrhqxfh�ks}zhqxfh{|lfshvduh|oqxxknghqxfh
rknnk|ol~hdvkilqzhdehsfqdold~fzhrskvhqxfhjduvflqhkqxfs|oefhgif�
�¬����������®������̄���°̄±���̄�²��³́��������������́����µ�̄°���®��¶���́®��́̄�µ̄����·°��̧�¹����°̄±��̄µ�
����́����°�·�²���́°́����²·��̄º��́����³̧�

§o�fhjfspflqh»©¼½ḧfrfshqkhm���h�h�flfsdnhyklgoqoklezh�qfvh����¾hkrhqxfhwoghgkpivflqe�

VOPWXWªWXWXh�xfhrknnk|ol~hoqfvehdsfhlkqheiw¤fpqhqkhsfqdold~f�
�¬������·�́��°��̄���±²¿�®���̄�����³́���̄��́��̄µ�����́���À��±®������������®̄�́�́̄�À�́�±��®�À���®̧�

�leisdlpfzhtfsrksvdlpfhdlghtduvflqhcklgezh�flfsdnhyklgoqokle�
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HIJKLKMKNOPQRSTUVWXOWYOZV[VU\UVWXOW]OYQU\VX\̂Q_OV]O\X̀_Oab\ZZOcQO\aO]WZZWdae
fghijklimljnopnqlilrjnstorkluiopivlwjoxpiyz{z|z{iorijxisli}xuoholui~moxmijxiv�srjnpjonti�x}~tljoxpixhijklilpjomli�xm��i
opwt�uopqi}xuohownjoxprihxmiv�srjnpjonti�x}~tljoxpixhi~xmjoxprixhijkli�xm�inri~mx�ouluiopivlwjoxpi�z�z��ioprlmji
~mx�oroxprihxmir�wki}xuohownjoxprz�

PQ]QYOUWO����O�O�QXQY\ZO�WXRVUVWXa_O�UQ[O�����OW]OUbQOcVRORWTS[QXUa�

HIJKLKMK�O��TQ�UO\aOaQUO]WYUbOVXOUbVaO�QTUVWXO�������_OS�WXO�ScaU\XUV\ZO�W[�ZQUVWXOW]OUbQO�WY�_OUbQO�WXUY\TUWYO[\̀O
aSc[VUO\XO���ZVT\UVWXO]WYO�\̀[QXUOUb\UOVXTZSRQaOUbQOYQU\VX\̂QOdVUbbQZRO]YW[O�YVWYO���ZVT\UVWXaO]WYO�\̀[QXUO�SYaS\XUO
UWOUbVaO�QTUVWXO������O�bQO���ZVT\UVWXO]WYO�\̀[QXUOaSc[VUUQRO\UO�ScaU\XUV\ZO�W[�ZQUVWXOab\ZZOXWUOVXTZSRQOYQU\VX\̂QO\aO
]WZZWdae
fgprlmjinp�ixjklmiwxpuojoxprihxmimltlnrlixhimljnopnqli�~xpiv�srjnpjonti�x}~tljoxpz�

�]OUbQOdWY�OVaO]WSXROUWOcQOaScaU\XUV\ZZ̀OXWX TW[�ZV\XUOdVUbOUbQOTWXUY\TUORWTS[QXUaO\UOUbQOUV[QOW]O�ScaU\XUV\ZO
�W[�ZQUVWX_O\aaQaa[QXUOW]OYQU\VX\̂QO\[WSXUOab\ZZOcQORQUQY[VXQROc\aQROWXOaSTbOXWX TW[�ZV\XTQ�

HIJKLK¡O�]O]VX\ZOTW[�ZQUVWXOW]OUbQO�WY�OVaO[\UQYV\ZZ̀ORQZ\̀QROUbYWŜbOXWO]\SZUOW]OUbQO�WXUY\TUWY_OUbQO¢dXQYOab\ZZO�\̀O
UbQO�WXUY\TUWYO\X̀O\RRVUVWX\ZO\[WSXUaOVXO\TTWYR\XTQOdVUbO�YUVTZQO�OW]O���O£WTS[QXUO����������

HIJKLK¤I��TQ�UOdVUbOUbQO¢dXQY¥aO�YVWYO\��YW¦\Z_OUbQO�WXUY\TUWYOab\ZZOXWUO[\�QO\R¦\XTQO�\̀[QXUaOUWOaS��ZVQYaO]WYO
[\UQYV\ZaOWYOQ§SV�[QXUOdbVTbOb\¦QOXWUOcQQXORQZV¦QYQRO\XROaUWYQRO\UOUbQOaVUQ�

HIJKNÏ©ª«¬I«®̄°ª±
HIJKNKLI²VX\ZO�\̀[QXU_OTWXaUVUSUVX̂OUbQOQXUVYQOSX�\VROc\Z\XTQOW]OUbQO�WXUY\TUO�S[_Oab\ZZOcQO[\RQOc̀OUbQO¢dXQYOUWOUbQO
�WXUY\TUWYOdbQX

KL UbQO�WXUY\TUWYOb\aO]SZZ̀O�QY]WY[QROUbQO�WXUY\TUOQ�TQ�UO]WYOUbQO�WXUY\TUWY¥aOYQa�WXaVcVZVÙOUWOTWYYQTUO
�WY�O\aO�YW¦VRQROVXO�YUVTZQO��OW]O���O£WTS[QXUO���������_O\XROUWOa\UVa]̀OWUbQYOYQ§SVYQ[QXUa_OV]O\X̀_O
dbVTbOQ�UQXROcQ̀WXRO]VX\ZO�\̀[QXU³O\XR

KN \O]VX\ZO�QYUV]VT\UQO]WYO�\̀[QXUOb\aOcQQXOVaaSQROc̀OUbQO�YTbVUQTU�

HIJKNKNI�bQO¢dXQY¥aO]VX\ZO�\̀[QXUOUWOUbQO�WXUY\TUWYOab\ZZOcQO[\RQOXWOZ\UQYOUb\XO��OR\̀aO\]UQYOUbQOVaaS\XTQOW]OUbQO
�YTbVUQTU¥aO]VX\ZO�QYUV]VT\UQO]WYO�\̀[QXU_OWYO\aO]WZZWdae

PQ]QYOUWO����O�QXQY\ZO�WXRVUVWXa_O�UQ[O���OW]OUbQOcVRORWTS[QXUa�

HIJK�Íª±°µ°¶±
�\̀[QXUaORSQO\XROSX�\VROSXRQYOUbQO�WXUY\TUOab\ZZOcQ\YOVXUQYQaUO]YW[OUbQOR\UQO�\̀[QXUOVaORSQO\UOUbQOY\UQOaU\UQROcQZWd_O
WYOVXOUbQO\caQXTQOUbQYQW]_O\UOUbQOZQ̂\ZOY\UQO�YQ¦\VZVX̂O]YW[OUV[QOUWOUV[QO\UOUbQO�Z\TQOdbQYQOUbQO�YW·QTUOVaOZWT\UQR�
fgprlmjimnjlixhiopjlmlrjinqmllui�~xp�iohinp�z�

�V̂bUO�QYTQXU_O̧�O¹Oº

»¼½́¾¿ÀIÁIIIẤÃÄ½ÀI¼ÀÃÅ¿Ä½́ÅÆ
HIÁKLÍª©±©«¬IÂ°Ç©¶©ÈªIÉ«Ê°µ
�bQO�YTbVUQTUOdVZZOaQY¦QO\aOUbQO�XVUV\ZO£QTVaVWXOË\�QYO�SYaS\XUOUWO�YUVTZQO��OW]O���O£WTS[QXUO���������_OSXZQaaOUbQO
�\YUVQaO\��WVXUOcQZWdO\XWUbQYOVXRV¦VRS\Z_OXWUO\O�\YÙOUWOUbVaO�̂YQQ[QXU_OUWOaQY¦QO\aOUbQO�XVUV\ZO£QTVaVWXOË\�QY�
fghijkli~nmjolri}�j�ntt�inqmll�ioprlmjijklipn}l�inuumlrrinpuixjklmiwxpjnwjiophxm}njoxpixhijkligpojontiÌlworoxpiÍn�lm�iohi
xjklmijknpijkliÎmwkojlwjz�

£\Z̀XOÏW¦\�
��Ð²_O�XT�
���O�Y[WSYOPW\R
ÏWYUbOÐ\Xa\aO�VÙ_OË¢OÑÒ��Ñ

HIÁKNIÓ©ªÔ©ªÕIÂ©¶Ö×±°I¼°¶È¬×±©Èª
²WYO\X̀O�Z\V[OaSc·QTUOUW_OcSUOXWUOYQaWZ¦QROc̀_O[QRV\UVWXO�SYaS\XUOUWO�YUVTZQO��OW]O���O£WTS[QXUO���������_OUbQO
[QUbWROW]OcVXRVX̂ORVa�SUQOYQaWZSUVWXOab\ZZOcQO\aO]WZZWdae
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HIJKLMNOJKNPQQRSQRTPOKNUSVWX

Y�ZZ�[ \]̂_̀]à_bcdef]gfac̀d̀bdhij̀_bcdklmndbod\p\dqbjfric̀d\stkustkv

Y�ZwZ�[ x_̀_yà_bcd_cdadjbf]̀dbodjbreìic̀dzf]_g{_j̀_bc

Y�ZZ�[ |̀}i]dH~QKLT��X

dd

pod̀}id|�ci]dac{d�bc̀]aj̀b]d{bdcb̀dgi�ij̀dadrì}b{dbod̂_c{_cyd{_gef̀id]igb�f̀_bc�db]d{bdcb̀dgf̂gi�fic̀��day]iid_cd
�]_̀_cyd̀bdad̂_c{_cyd{_gef̀id]igb�f̀_bcdrì}b{db̀}i]d̀}acd�_̀_yà_bc�d��a_rgd�_��d̂id]igb��i{d̂�d�_̀_yà_bcd_cdadjbf]̀dbod
jbreìic̀dzf]_g{_j̀_bcm

�������Z�ZZZ�����������Z��Z����������
�Z���d�}id�bc̀]aj̀dra�d̂id̀i]r_cài{d̂�d̀}id|�ci]db]d̀}id�bc̀]aj̀b]dagde]b�_{i{d_cd\]̀_j�idkndbod\p\dqbjfric̀d
\stkustkvm
dd

H�PRP�RPQJ�N�K�KOK�X
�Z���d�}id b]¡dra�d̂idgfgeic{i{d̂�d̀}id|�ci]dagde]b�_{i{d_cd\]̀_j�idkndbod\p\dqbjfric̀d\stkustkvm

�������Z¢ZZZ�������������Z���£������
�Z¢��Z }i]id]ioi]icjid_gdra{id_cd̀}_gd\y]iiric̀d̀bdade]b�_g_bcdbod\p\dqbjfric̀d\stkustkvdb]dacb̀}i]d�bc̀]aj̀d
qbjfric̀�d̀}id]ioi]icjid]ioi]gd̀bd̀}àde]b�_g_bcdagdaric{i{db]dgfee�iric̀i{d̂�db̀}i]de]b�_g_bcgdbod̀}id�bc̀]aj̀d
qbjfric̀gm

�Z¢��Z�}id|�ci]¤gd]ie]igic̀à_�i¥
H¦P§K̈NP��RK��̈NK§PT�NP��RK��̈NP©�NSOJKRNT©�SR§POTS©X

xf�_bdªxbfªd«a]_cd\�obcgb�dpc̀i]_rdq_]ij̀b]dbod¬aj_�_̀�dhi]�_jig
acgagd�_̀�dacgagd�brrfc_̀�d�b��iyi
vsltdh̀àid\�icfi
acgagd�_̀��dhd®®kks
dd
dd
dd
dd
dd

�Z¢�̄Z�}id�bc̀]aj̀b]¤gd]ie]igic̀à_�i¥
H¦P§K̈NP��RK��̈NK§PT�NP��RK��̈NP©�NSOJKRNT©�SR§POTS©X

�bd°idqij_{i{
dd
dd
dd
dd
dd

�Z¢�±Z²i_̀}i]d̀}id|�ci]¤gdcb]d̀}id�bc̀]aj̀b]¤gd]ie]igic̀à_�idg}a��d̂idj}acyi{d�_̀}bf̀d̀icd{a�g¤de]_b]dcb̀_jid̀bd̀}id
b̀}i]dea]̀�m

�Z¢�³Z�́µ¶·̧́ ¹ºŹ̧»Z¼½́»µ
�Z¢�³��d�}id|�ci]dac{d̀}id�bc̀]aj̀b]dg}a��def]j}agidac{dra_c̀a_cd_cgf]acjidagdgìdob]̀}d_cd\p\dqbjfric̀d
\ktk¾ustkv�dh̀ac{a]{d¬b]rdbod\y]iiric̀d°ì�iicd|�ci]dac{d�bc̀]aj̀b]d�}i]id̀}id̂ag_gdbodea�ric̀d_gdad
h̀_ef�ài{dhfr�d¿À}_̂_̀d\�dpcgf]acjidac{d°bc{g�dac{di�gi�}i]id_cd̀}id�bc̀]aj̀dqbjfric̀gm
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HIJKLKMNOPQNRSTUVWXUSVNYPWZZN[VS\]̂QN_ST̂YNWYNYQUǸSVUPN]TNabaNcSXdeQTUNafgfhijgfkNlmP]_]UNanNWT̂NQZYQoPQVQN]TN
UPQNRSTUVWXUNcSXdeQTUYp
NN

qrstsutsvwxyz{|{}{z~
HIJK�I�UPQVN[VS\]Y]STY�

NN

�������I�III�����������I��I��������I���������
HI�K�IOP]YNa�VQQeQTUN]YNXSe[V]YQ̂NS̀NUPQǸSZZSo]T�N̂SXdeQTUY�

K� abaNcSXdeQTUNafgfhijgfknN�UWT̂WV̂N�SVeNS̀Na�VQQeQTUN�QUoQQTN�oTQVNWT̂NRSTUVWXUSV
KM abaNcSXdeQTUNafgfhijgfknNlmP]_]UNanNbTYdVWTXQNWT̂N�ST̂YN
K� abaNcSXdeQTUNajgfhijgfknN�QTQVWZNRST̂]U]STYNS̀NUPQNRSTUVWXUǸSVNRSTYUVdXU]ST
K� abaNcSXdeQTUNljg�hijgf�nN�d]Ẑ]T�NbT̀SVeWU]STN�ŜQZ]T�NWT̂Nc]�]UWZNcWUWNlmP]_]UnN̂WUQ̂NWYN

]T̂]XWUQ̂N_QZSo�
q��x{t}y}w{yzs}{y��y}w{y� ¡¢£ ¡¤¢y¥�¦�tv�ts}{zy¥�}�y}w¥xy§ut{{̈{�}©~

ª«a

KL cVWo]T�Y

�¬®̄° �±²³̄ �́²̄
µQ̀QVNUSN¶VS·QXUN�WTdWZNOW_ZQNS̀N
RSTUQTUYǸSVNWNXSe[ZQUQNZ]YU]T�NS̀NWZZN
V̂Wo]T�Yp

Ķ �[QX]̀]XWU]STY

�̄¹²±º» �±²³̄ �́²̄ ¼́½̄¾

µQ̀QVNUSN¶VS·QXUN�WTdWZNOW_ZQNS̀N
RSTUQTUYǸSVNWNXSe[ZQUQNZ]YU]T�NS̀NWZZN
YQXU]STYp

K� â Q̂T̂WnN]̀NWT¿�

�¬®̄° �́²̄ ¼́½̄¾
OSN�QNcQX]̂Q̂p

¶SVU]STYNS̀Nâ Q̂T̂WNVQZWU]T�NUSN_]̂̂ ]T�NSVN[VS[SYWZNVQÀd]VQeQTUYNWVQNTSUN[WVUNS̀NUPQNRSTUVWXUN
cSXdeQTUYNdTZQYYNUPQN_]̂̂ ]T�NSVN[VS[SYWZNVQÀd]VQeQTUYNWVQNWZYSNQTdeQVWUQ̂N]TNUP]YNaVU]XZQNÁp

KJ �UPQVNlmP]_]UY�
qÂw{¦Ãys||yÄ�Å{xy}ws}ysvv|Æys�zy¥�¦|Çz{ysvvt�vt¥s}{y¥���ẗs}¥��y¥z{�}¥�Æ¥�uy}w{y{Åw¥Ä¥}yÈw{t{y
t{ÉÇ¥t{z©~

Ê�II�Ë abaNcSXdeQTUNljgÌhijgfknN�dYUW]TW_ZQN¶VS·QXUYNlmP]_]UnN̂WUQ̂NWYN]T̂]XWUQ̂N_QZSo�
q��x{t}y}w{yzs}{y��y}w{y� ¡Í£ ¡¤Îy¥�¦�tv�ts}{zy¥�}�y}w¥xy§ut{{̈{�}©~

NN

Ê�II�Ë OPQN�dYUW]TW_]Z]U¿N¶ZWT�

�±²³̄ �́²̄ ¼́½̄¾
NN
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H�IJI�K LMNNOPQPRSTUVWTRXWYSZPUW[YRX\S\YR]WŶWSZPW[YRSUT_S̀

abcdefgh ijhkf alhf mlnfo

LMNNOPQPRSTUVW[YRX\S\YR]WZTpPW
qPPRW\R_YUNYUTSPXW\RSYWrsrW
tY_MQPRSWruvwWxPRPUTOW[YRX\S\YR]W
XY_MQPRSWTRXWrwvwWyWz{Z\q\SWrŴYUW
\R]MUTR_PWTRXWqYRX]|

}~ �SZPUWXY_MQPRS]�W\̂WTRV�WO\]SPXWqPOY�̀
��������������������������������������������������������������������������������������������������
������������������ ����¡����������������¡����������������¡�����������¢��£�����������������¤������£�
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KCKCC Field House Addition 

General Conditions    007200  - 1   

SECTION 007200
GENERAL CONDITIONS

FORM OF GENERAL CONDITIONS

1.01 THE GENERAL CONDITIONS APPLICABLE TO THIS CONTRACT IS ATTACHED FOLLOWING
THIS PAGE.

RELATED REQUIREMENTS

3.01 SECTION 007300 - SUPPLEMENTARY CONDITIONS.

3.02 SECTION 014216 - DEFINITIONS.

SUPPLEMENTARY CONDITIONS

3.01 GENERAL CONDITIONS HAVE BEEN AMMENDED TO INCLUDE SUPPPLEMENTARY
CONDITIONS

6.01 REFER TO DOCUMENT 007300 - SUPPLEMENTARY CONDITIONS FOR ADDITIONAL
INFORMATION.

END OF SECTION



This page intentionally left blank



������������	
��


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

!"#$%

&

'(')*+,-./01)'234)5)23467)8+9:;<=>1)?)4@44A)4@4BA)4@4CA)4@2BA)4@D6A)4@B4A)4@BCA)4@E4A)4@EDA)4@EEA)4@63A)4@6EA)4@C6A)4@@6A)2336)F0G)23467)'HH);<=>1I)
;/I/;J/G7)KL>/)'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'./;<,F0)(0I1<1-1/)+M)';,><1/,1IAN)K'('AN)1>/)'(')O+=+A)F0G)K'(')8+01;F,1)*+,-./01IN)F;/)1;FG/.F;PI)+M)L>/)
'./;<,F0)(0I1<1-1/)+M)';,><1/,1I7)L><I)G+,-./01)QFI)9;+G-,/G)F1)4RSRDSB3)TL)+0)3@U2@U232D)-0G/;)V;G/;)W+7R43R2D63ER)Q><,>)/X9<;/I)+0)43U4@U232DA)<I)0+1)M+;)
;/IFH/A)<I)H<,/0I/G)M+;)+0/Y1<./)-I/)+0H:A)F0G).F:)+0H:)Z/)-I/G)<0)F,,+;GF0,/)Q<1>)1>/)'(')8+01;F,1)*+,-./01I[)L/;.I)+M)\/;J<,/7)L+);/9+;1),+9:;<=>1)J<+HF1<+0IA)
/Y.F<H)G+,<0M+]F<F,+01;F,1I7,+.7
_̂̀abcd$̀_e) f42RED2DC33g

h

ijj!k!lcmbicjbjnonk!lcmeb

L>/)F-1>+;)+M)1><I)G+,-./01)>FI)

FGG/G)<0M+;.F1<+0)0//G/G)M+;)<1I)

,+.9H/1<+07)L>/)F-1>+;).F:)FHI+)

>FJ/);/J<I/G)1>/)1/X1)+M)1>/)+;<=<0FH)

'(')I1F0GF;G)M+;.7)'0)pqqrsrtuvwxuqw

yz{zsrtuvw|z}t~sw1>F1)0+1/I)FGG/G)

<0M+;.F1<+0)FI)Q/HH)FI);/J<I<+0I)1+)1>/)

I1F0GF;G)M+;.)1/X1)<I)FJF<HFZH/)M;+.)

1>/)F-1>+;)F0G)I>+-HG)Z/);/J</Q/G7)')

J/;1<,FH)H<0/)<0)1>/)H/M1).F;=<0)+M)1><I)

G+,-./01)<0G<,F1/I)Q>/;/)1>/)F-1>+;)

>FI)FGG/G)0/,/IIF;:)<0M+;.F1<+0)

F0G)Q>/;/)1>/)F-1>+;)>FI)FGG/G)1+)+;)

G/H/1/G)M;+.)1>/)+;<=<0FH)'(')1/X17

L><I)G+,-./01)>FI)<.9+;1F01)H/=FH)

,+0I/�-/0,/I7)8+0I-H1F1<+0)Q<1>)F0)

F11+;0/:)<I)/0,+-;F=/G)Q<1>);/I9/,1)

1+)<1I),+.9H/1<+0)+;).+G<M<,F1<+07

�+;)=-<GF0,/)<0).+G<M:<0=)1><I)

G+,-./01)1+)<0,H-G/)I-99H/./01F;:)

,+0G<1<+0IA)I//)'(')*+,-./01)

'B3D�A)�-<G/)M+;)\-99H/./01F;:)

8+0G<1<+0I7

��������������������������
���������������������������  ¡

¢£¤£¤¤¢¥¦§̈©¢ª«¬§¢®©©¦̄¦«°
±²³́¢µ̄¶̄§¢®·§°¬§
£¶°¶¢¤¦̧̄¹¢£µ¢ºº»»²
¢¢

�¼���½¾���
�����¿���À��� ���Á ����������  ¡

£¶°¶¢¤¦̧̄¢£¶°¶¢¤«ÂÂ¬°¦̧̄¢¤«̈̈§Ã§
±²³́¢µ̄¶̄§¢®·§°¬§
£¶°¶¢¤¦̧̄¹¢£µ¢ºº»»²¢¢
¢¢

�¼��	��¼Ä�����
�����¿���À��� ���Á ����������  ¡

¢¢¢¢
¢¢

�	ÅÆ���Ç�	��Ä�Æ�È

� É�¾��	Æ����ÊÄÈÄ�¾È


 �½¾��

Ë ��¾��	����

Ì 	��¼Ä����

Í ÈÎÅ��¾��	����È

Ï ��¾È��Î��Ä�¾�ÅÐ��½¾������ÅÐ�È��	�	�����¾��	����È

� �¼	¾É�È�Ä¾��¼��½��Ñ

Ò �ÄÓ�

Ô �	ÐÓ�¾�È�	¾����Ó�Æ��Ä�¾

�� �������Ä�¾��Ç����È�¾È�	¾���������Ð

�� Ä¾ÈÎ�	¾���	¾��Å�¾�È

�
 Î¾��Ê��Ä¾É�	¾���������Ä�¾��Ç�½��Ñ

�Ë ÓÄÈ��ÆÆ	¾��ÎÈ����ÊÄÈÄ�¾È



�����

�

����	
��������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+��������%����(�������
,����������( -�*�����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
�����(-�%�����%&�%�/(�
,�+���
�����%����(�������
,����������(��+��(�&
������0%(���
&���&�%���121#2!��3+�
����4��4���#���&���5�&���6
�1��1�#��$1�0������7����(�
����4��4���# ��(��
��,
��
��(%'� ��(�'����(�&�,
��
��8�����(��
�'� �%�&�%��
�'��9���(�&����%��
�&%����0�������������
���%���	
�����(:�+��(�
,�;��)�����+
����
����
��������)�
'%��
�( �
�8%�'�&
���,
<%�%�
���%��(��
�
=>?@ABC�?>D� E��1$#�#"��F

G

HI JKLMNOPJNQORQLRSTSUKOSNQORQVRJWKRXQOJLPXJ

HY XZPNMSRPO[R[NSUTJKS



�����

�

����	
��������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+��������%����(�������
,����������( -�*�����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
�����(-�%�����%&�%�/(�
,�+���
�����%����(�������
,����������(��+��(�&
������0%(���
&���&�%���121#2!��3+�
����4��4���#���&���5�&���6
�1��1�#��$1�0������7����(�
����4��4���# ��(��
��,
��
��(%'� ��(�'����(�&�,
��
��8�����(��
�'� �%�&�%��
�'��9���(�&����%��
�&%����0�������������
���%���	
�����(:�+��(�
,�;��)�����+
����
����
��������)�
'%��
�( �
�8%�'�&
���,
<%�%�
���%��(��
�
=>?@ABC�?>D� E��1$#�#"��F

G

HIJKL
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deefghijefklmknljeljmlopqjrkslot
ubvbvwTububxwTyz{|
}RR[P_UVR[TO~T�O\�
ubvbvwTub�b�wTububxwTub��b�wTub��bxwT��bx
deef��khlkslot
|{y�wTvb�b�wT��b�
}RRQW[V_T�\[�[V_QOV
��
}R_STUVWT�YQSSQOVS
xb�wTxbxb�wTxb��b�wTxb��wT�b�bxwT�bxb�wTub�b�wT��b�b�wT
��b�b�wT�xbxb�wT��b�wT��b�b�wT��b�
}WW[VWU
�b�b�
}WWQ_QOVU]T�OS_SwT�]UQYST~O\
xb�b�wTxb�b�wT��bxb�wT��b�b�
d��qhqlji�k�j�gfehqlj�kij�k�f�hqjr
ub�b�wTub�bxwT��b�b�wTy|{�
d��qhqlji�k�qpf�k��iqp�kmlo
xb�b�wTxb�b�wTxb�b�wTxb��b�wT�bxb�wTy�{y{�
d�pqjq�hoihqljklmkh�fk�ljhoieh
xb�bxwT�{zwTub�wTub�
}W�[\_QS[Y[V_TO\T�V�Q_U_QOVT_OT�QW
�b�b�
}[S_̀[_QRT�~~[R_
�b�b�x
d��l�ijef�
|{�
dgg�qeihqlj�kmlok�i�pfjh
�b�b�wT�bxbuwTub�wT�{|wTub�wTub�b�wTub�b�wTubvbxwTub�wTub��
}PP\O�U]S
�b�b�wT�bxb�wT�b�wTxb�bxwTxb��b�wTxb��b�wTxb��buwT
xb��b��b�wT�b�b�wTubxb�wT�xb�b�
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d �¡��¢��
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�b�wTxb��b�wT�b�b�wT�b�wT�b�wTvbxwT�b�b�wT�bxb�wT�b�wTub�wT
ubxb�wTub�wTub�wTubvbxwTub�wTub��b�wTub��bxwT��b�wT��b�b�wT
�xb�b�wT�xb�b�wT��b�b�wT��b�b�wT��b�b�wT��b�b�
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�b�b�wTxb��b�wTxb��b�wTxb��b��wT�b�b�wT�b�b�wT�b�b�wT�b�bxwT
�b�bvwT�b�b�wT�b�b��wT�b�b��wT�b�b�xwT�b�b�wT�b�wTub�b�wT
ub�b�wTubvb�wT��b�b�wT��b�
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xb�bxwTxb�b�wT��b�wTub�b�wTub�
}\R̀Q_[R_̈ST}PP\O�U]S
�b�wTxb�bxwTxb�wTxb��b�wT�b�b�
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}\R̀Q_[R_̈ST�OP¥\Qà_
�b�b�wT�b�
}\R̀Q_[R_̈ST£[RQSQOVS
xb�b�wT�b�bvwT�b�b�wT�b�b��wT�b�b��wT�b�b�xwT�b�b��wTvbxwT
�bxb�wT�bxbuwT�b�bxwT�bxb�wTub�wTub�b�wTub�wTub�b�wTubub�wT
�xb�b�wT��b�
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}\R̀Q_[R_̈ST�VS_\XR_QOVS
xb�b�wTxbxb�wT�b�bvwT�b�b�wT�xb�b�
}\R̀Q_[R_̈ST�V_[\P\[_U_QOVS
�b�b��wT�b�b��
}\R̀Q_[R_̈ST�\O©[R_T§[P\[S[V_U_Q�[
�b�b��
}\R̀Q_[R_̈ST§[]U_QOVS̀QPTªQ_̀T�OV_\UR_O\
�b�b�wT�b�wT�bxbxwTxb�bxwTxb�b�wTxb�bxwTxb�b�wTxbxb�wTxb�b�wT
xb�wTxb�b�wTxb�b�wTxbub�wTxbubxwTxb��wTxb��wTxb��wTxb�vwT
xb��wT�b�b�wT�b�wT�b�wTvb�b�wT�wT�bxb�wTub�wTubxwTub�wTub�wT
ub�wTub�wTubuwT��b�bvwT��bxwT��bxwT��wT�xbxb�wT�xb�wT��b�
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y{�
�XQ]WQVaT�[\YQ_
xb�b�
�igqhi�qµihqlj
y{|
�[\_Q~QRU_[TO~T̂XZS_UV_QU]T�OYP][_QOV
ub�bxwTub�b�wTub�b�
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HIJKLMLNOKIPQMRJQSOTUIVK
WXYXZ[\WXYX][\WXYX̂[\̂X_X_[\̀ab[\̂X][\̂XcXZ[\̂XcXc[\̂Xd[\
X̂ZeXZ[\̂XZeX_[\ZWXZXZX_[\ZWXYXW[\Z]XZXW
fghijkjlmign\ok\pqnrglijoq[\sgnijqt\oh\urrhovmw
Z_XWXW
fghijkjlmign\ok\pqnxhmqlg
X̂ZeXY
HyOVzIQ{J|IJP
ZXZXZ[\_XWXY[\_XdXW[\_X}XYX_[\_XZZ[\_XZYX}[\WXYX}[\]XYX_[\
dXZXY[\dXZX_[\~a�[\dX_XY[\dX_Xd[\dX_X̂[\dX_XZe[\}X_XZ[\
X̂_XZXZ[\̂XZeX_[\ZeX_XY[\ZZXY[\ZZX][\ZYXZXY
HyOVzIQ{J|IJP[\�gkjqjijoq\ok
~a�a�
H������Q��Q���Q�{��
YXYXY[\_XZZ[\WXYX}[\~[\dXYXZ[\dX_XZ[\dXW[\}X_XZ[\̂X_XZXZ[\
ZZX]
H�OLUP[\�gkjqjijoq\ok
��a�a�
fwmj�n[\�oijlg\ok
ZXcXY[\Z]XZX_
H�����Q���Q���S����
_XYXW[\cXZXZ[\cX_[\dX_X̂[\̂X_X_[\̂XZeXW[\ZeX_X_[\��[\Z]XW
fwmj�n\mq�\sj�gw�\unnghijoq\ok\fwmj�n
Z]XWXZ
H�OLUPQMRJQ�||LKLRVO�QHRPK
_XYXW[\_X_XZ[\_XdXW[\dX_X̂[\̂X]XY[\ZeXYX][\ZeX_XY[\��a�a�
H�OLUPQMRJQ�||LKLRVO�Q�LUI
_XYXW[\_X_XZ[\_XdXW[\cXZXZ[\}X_XY[\̂X]XY[\ZeX_XY[\��a�a�
HRVNIO�I|QRJQ�V�VR�VQHRV|LKLRVP�QH�OLUPQMRJ
�a~ab
fwmj�n\koh\�m�mtgn
_XYXW[\_XZ}[\}X_X_[\̂X]XZ[\̂XcXd[\ZeXYX][\ZeX_X_[\ZZX_[\
ZZX_XY[\ZWXYXW[\Z]XZXd
fwmj�n\�x��gli\io\uh�jihmijoq
Z]XWXZ
H�IOVLVzQ��
�a��[\cX_
fo��gqlg�gqi\ok\i g\¡oh¢[\foq�jijoqn\£gwmijqt\io
YXYXZ[\_XYXY[\_XWXZ[\_XdXZ[\_XZeXZ[\_XZYXc[\]XYXZ[\]XYX_[\
cXYXY[\}XZXY[\}XYXY[\}X_XZ[\ZZXZ[\ZZXY[\��a�a�
HRUUIVNIUIVKQRMQKyIQ�RJ�[\�gkjqjijoq\ok
¤a�a�
HRUU¥VLNOKLRVP
_X̂XZ[\ba�ab
fo�rwgijoq[\foq�jijoqn\£gwmijqt\io
_XWXZ[\_XZZ[\_XZ][\WXYXY[\WXYX̂[\}XY[\̂XWXY[\̂X}[\̂X̂XZ[\
X̂Ze[\ZYXY[\ZWXZXY[\Z]XZXY
H{�S����{��QS�¦�����Q���
`
fo�rwgijoq[\�x�nimqijmw
_XZeXZ[\WXYX̂[\}XZXZ[\}XZX_[\}XYX_[\̂XWXY[\̂X}[\̂X̂XZ[\
X̂ZeX_[\ZYXY[\Z]XZXY
fo�rwjmqlg\§ji \̈m§n
YX_XY[\_XYX_[\_Xc[\_Xd[\_XZYXZe[\_XZ_[\̂XcXW[\ZeXYXY[\Z_XZ[\
Z_X_[\Z_XWXZ[\Z_XWXY[\Z_X][\ZWXZXZ[\ZWXYXZX_[\Z]XYX}[\
Z]XWXY[\Z]XWX_

foqlgmwg�\oh\©q¢qo§q\foq�jijoqn
_XdXW[\WXYX}[\}X_XZ[\ZeX_
foq�jijoqn\ok\i g\foqihmli
ZXZXZ[\cXZXZ[\cXZXW
foqngqi[\¡hjiigq
_XWXY[\_XZWXY[\WXZXY[\̂X}X][\̂X̂XZ[\̂XZeXY[\̂XZeX_[\Z_XY[\
Z]XWXWXY
HRVPR�L|OKLRVQRJQªRLV|IJ
��abab
H{�����H��{�Q«¦Q{����Q{�Q«¦Q
��S�����QH{����H�{��
ZXZXW[\�
HRVPKJ¥NKLRVQHyOVzIQ�LJINKL¬I[\�gkjqjijoq\ok
~a�a�
HRVPKJ¥NKLRVQHyOVzIQ�LJINKL¬IP
ZXZXZ[\_XWXY[\_XZZ[\_XZYX}[\WXYX}[\dXZXZ[\dXZXY[\dXZX_[\~a�[\
X̂_XZXZ
foqnihxlijoq\�l g�xwgn[\foqihmliohn
_XZe[\_XZZ[\_XZYXZ[\_XZYXY[\cXZX_[\Z]XZXcXY
HRVKLVzIVKQ�PPLzVUIVKQRMQ�¥®NRVKJONKP
�ab[\ZWXYXYXY
HRVKLV¥LVzQHRVKJONKQSIJMRJUOVNI
��a�ab
HRVKJONK[\�gkjqjijoq\ok
�a�a�
H{����H��Q���������{�Q{�Q
���S����{�Q{̄ Q���
]XWXZXZ[\]XWXY[\ZZX][\�b
foqihmli\u��jqjnihmijoq
_XZX_[\W[\̂XW[\̂X]
foqihmli\u§mh�\mq�\°±glxijoq[\foq�jijoqn\£gwmijqt\
io
_XdXZ[\_XZe[\]XY[\cXZ
foqihmli\�olx�gqin[\forjgn\²xhqjn g�\mq�\©ng\ok
ZX]XY[\YX_Xc[\]X_
HRVKJONKQ�RN¥UIVKP[\�gkjqjijoq\ok
�a�a�
HRVKJONKQ�¥U
YXYXY[\YXYXW[\_XdXW[\_XdX][\_X}[\_XZeXY[\]XYX_[\dX_[\dXW[\
à�[\̂XY[\̂XWXY[\̂X]XZXW[\̂XcXd[\̂Xd[\ZeX_XY[\ZZX][\ZYXZXY[\
ZYX_[\ZWXYXW[\ZWX_XY[\Z]XZXWXY[\��a�a��Q��a�a�
HRVKJONKQ�¥U[\�gkjqjijoq\ok
à�
foqihmli\sj�g
ZXZXW[\YXYXZ[\YXYXY[\_XdXW[\_XdX][\_XZeXY[\]XYX_[\cXZX][\
dXYXZX_[\dX_XZ[\dX_X][\dX_Xc[\d[\d[\dX_XZe[\dXW[\}XZXZ[\
}XYXZ[\}XYX_[\}X_XZ[\̂X]XZ[\̂Xd[\ZeX_XY[\ZYXZXZ[\ZYXZXY[\
ZWX_XY[\Z]XZXWXY[\Z]XZXcXZ[\Z]XYX]
HRVKJONKQ�LUI[\�gkjqjijoq\ok
}XZXZ
H{����H�{�
�
foqihmlioh[\�gkjqjijoq\ok
�a��Q�a�a�
HRVKJONKRJ³PQHRVPKJ¥NKLRVQOV|Q�¥®ULKKO�Q
�NyI|¥�IP
�a�́[\_XZYXZ[\_XZYXY[\WXYX_[\cXZX_[\Z]XZXcXY
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HIJKLMNKILOPQRSTUIVWWP
XYXYZ[Q\Y\YX[Q\YZY\[Q\Y]Ŷ[Q\Y_[Q\Ŷ]YX[QZYXY\[QZYXỲ[Q̂aYX[Q
âY\[Q̂̂ Y\[Q̂ZŶ[Q̂ZYXŶŶ
bcdefghecfijklmgnmomepkqdjrfgdhs
ttut
HIJKLMNKILOPQvWUMKwIJPxwTQywKxQzWTMLMKWQHIJKLMNKILPQ
MJ{Q|yJWLOPQ}ILNWP
\ŶXY~[Q\ŶZYX[QZYXYZ[Q̀[Q̂̂ Y\[Q̂XYXYZ
HIJKLMNKILOPQvWUMKwIJPxwTQywKxQz��NIJKLMNKILP
ŶXYX[QXYXYZ[Q\Y\YX[Q\Ŷ]Ŷ[Q\Ŷ]YX[QZYXYZ[Q~[Q_ỲYX[Q_ỲY�[Q
_ŶaYX[Q̂̂ YX[Q̂̂ Y\[Q̂̂ YZ
HIJKLMNKILOPQvWUMKwIJPxwTQywKxQKxWQ�LNxwKWNK
Ŷ̂YX[Q̂Y~[QXY\Y\[Q\ŶY\[Q\YXYX[Q\YXY\[Q\YXYZ[Q\Y\Ŷ[Q\YZYX[Q
\Y~Ŷ[Q\Y�YZ[Q\Ŷa[Q\Ŷ̂ [Q\ŶX[Q\Ŷ̀ [Q\Ŷ][QZYX[Q~YX[Q̀YXYX[Q
�[Q]Y\Ŷ[Q_YX[Q_Y\[Q_YZ[Q_Y~[Q_Y�[Q_Y][Q_Y_[Q̂aYXỲ[Q̂aY\[Q
^̂Y\[Q̂X[Q̂\YZ[Q̂~ŶY\[Q̂~YXŶ
HIJKLMNKILOPQvWTLWPWJKMKwIJP
\YXŶ[Q\YXYX[Q\Y~[Q\ŶXỲ[Q̀YXYX[Q]YXŶ[Q_Y\Y\[Q_Y]YX
HIJKLMNKILOPQvWPTIJPw�wUwKVQ�ILQ�xIPWQ�WL�ILSwJ�QKxWQ
�IL�
\Y\YX[Q\Ŷ][Q~Y\[Q̀ŶY\[Q̀YX[Q_Y~Ŷ[Q̂aYXY]
HIJKLMNKILOPQvW�wWyQI�QHIJKLMNKQ�IN�SWJKP
\YX
HIJKLMNKILOPQvw�xKQKIQzKITQKxWQ�IL�
XYXYX[Q_Y�
HIJKLMNKILOPQvw�xKQKIQ�WLSwJMKWQKxWQHIJKLMNK
ẐŶ
HIJKLMNKILOPQz��SwKKMUP
\Ŷa[Q\Ŷ̂ [Q\ŶX[QZYXY�[Q~YXŶ[Q~YXY\[Q_YX[Q_Y\[Q_Y]YX[Q
_Y]Y\[Q_Y_Ŷ[Q_ŶaYX[Q_ŶaY\
HIJKLMNKILOPQz�TWLwJKWJ{WJK
\Y_[Q̂aYXỲ
HIJKLMNKILOPQz�TWL�wPwIJQMJ{QHIJPKL�NKwIJQ
�LINW{�LWP
ŶXYX[Q\Y\[Q\YZ[Q\ŶXŶa[QZYXYX[QZYXY�[Q̀ŶY\[Q̀YXYZ[Q�ŶY\[Q
�Y\YZ[Q�Y\Ỳ[Q]YX[Q̂a[Q̂X[Q̂Z[Q̂~ŶYZ
HIIL{wJMKwIJQMJ{QHILLWUMKwIJ
ŶX[Q\YXŶ[Q\Y\Ŷ[Q\Ŷa[Q\ŶXỲ[Q̀ŶY\[Q̀YXŶ
HITwWPQ}�LJwPxW{QI�Q�LMywJ�PQMJ{QzTWNw�wNMKwIJP
Ŷ~[QXY\Ỳ[Q\Ŷ̂
HITVLw�xKP
Ŷ~[Q�ut�
HILLWNKwIJQI�Q�IL�
XY~[Q\Y�Y\[Q_YZYX[Q_Y]YX[Q_Y]Y\[Q_Y_Ŷ[Q̂XŶYX[Qt�u�[Q̂XY\[Q
~̂ŶY\Ŷ[Q̂~ŶY\YX[Q̂~YXŶ
bcffsogemcdkgd�kqdesdekc�ke�skbcdefghek�chr�sdej
tu�
bcje[Q�W�wJwKwIJQI�
�u�u�
HIPKP
XY~[Q\YXYZ[Q\Y�Y\[Q\Y]YX[Q\Ŷ~YX[Q~YZYX[Q̀ŶŶ[Q̀YXY\[Q
�Y\Y\Y\[Q�Y\YZ[Q�Y\Y][Q�Y\Y_[Q_ŶaYX[Q̂aY\YX[Q̂aY\Ỳ[Q̂̂YX[Q
X̂ŶYX[Q̂XYXŶ[Q̂XYXYZ[Q̂\YZ[Q̂Z
breemd�kgd�k�geh�md�
�ut�[k̀YXY~Q

�MSM�WQKIQHIJPKL�NKwIJQI�Q|yJWLQILQzWTMLMKWQ
HIJKLMNKILP
\ŶZYX[Q̀YXYZ[Q̂aYXŶYX[Q̂aYXY~[Q̂aYZ[Q̂XYXYZ
�MSM�WQKIQKxWQ�IL�
\ŶZYX[Q_Y_Ŷ[Q̂aYXŶYX[Q̂aYXY~[Q̂aYZ[Q̂XYXYZ
�MSM�WP[QHUMwSPQ�IL
\YXYZ[Q\Ŷ][Q̀ŶŶ[Q]Y\Y\[Q_Y~Ŷ[Q_ỲY�[Q̂aY\Y\[Q̂̂ Y\YX[Q
^̂Y\[Q̂ZYXYZ[Q̂~ŶY�
�MSM�WPQ�ILQ�WUMV
ỲXY\[Q]Y\Y\[Q_Y~ŶỲ[Q_Y�[Q̂aY\YX[Q̂ZY\YX
�geskc�kbc��sdhs�sdekc�ke�sk�cf�[Q�W�wJwKwIJQI�
�utu�
�geskc�k�rnjegdemgokbc��osemcd[Q�W�wJwKwIJQI�
�utu�
�gp[Q�W�wJwKwIJQI�
�utu�
�WNwPwIJPQI�QKxWQ�LNxwKWNK
\Y�YZ[QZYXỲ[QZYXY�[QZYXŶ̂ [QZYXŶX[QZYXŶ\[Q̀Y\[Q�Y\YZ[Q
�Y\Y_[Q]ŶY\[Q]Y\Ŷ[Q_YX[Q_YZ[Q_Y~Ŷ[Q_Y]YZ[Q_Y_Ŷ[Q̂\YZYX[Q
ẐYXYX[Q̂ZYXYZ[Q̂~Ŷ[Q̂~YX
�shmjmcdjkeck�me��co�kbsfem�mhgemcd
_YZŶ[Q�u�[Q_Y�[Q̂ZŶŶY\
�W�WNKw�WQILQ�IJNIJ�ILSwJ�Q�IL�[Q�NNWTKMJNW[Q
vW�WNKwIJQMJ{QHILLWNKwIJQI�
XY~[Q\Y~[QZYXỲ[Q̀YXY\[Q_Y~Ŷ[Q_Y~Y\[Q_ỲỲ[Q_Y]YX[Q_Y_Y\[Q
_ŶaYZ[Q̂XYXŶ
�W�wJwKwIJP
Ŷ̂[QXŶŶ[Q\ŶŶ[Q\Y~[Q\ŶXŶ[Q\ŶXYX[Q\ŶXY\[QZŶŶ[Q~Ŷ[Q
Ỳ̂YX[Q�YXŶ[Q�Y\Ŷ[Q]Ŷ[Q_Ŷ[Q_Y]Ŷ[Q̂~ŶŶ
�sogpjkgd�k� esdjmcdjkc�k¡m�s
�u�[Q�u�u�[Q~YXY\[Q�YXŶ[Q�Y\Ŷ[Q�u�[Q�u�[Q_Y~Ŷ[Q�u�[Q
âY\YX[Qt¢u�[Q̂ZY\YX[Qt�utu£[Q̂~YXY~
�m�megok�gegk¤jskgd�k¡fgdj�mjjmcd
tu�
�wPT�KWP
Ỳ\[Q�Y\Y_[Q̂~Ŷ[Q̂~YX
�chr�sdejkgd�k�g��osjkgeke�sk�mes
�utt
�fg¥md�j[Q�W�wJwKwIJQI�
tutu�
�LMywJ�PQMJ{QzTWNw�wNMKwIJP[Q¦PWQMJ{Q|yJWLPxwTQI�
\Ŷ̂
R��WNKw�WQ�MKWQI�Q§JP�LMJNW
]YXYX
��sf�sdhmsj
t¢u�[Q̂ZŶŶYX[Qt�utu�
RSTUIVWWP[QHIJKLMNKILOP
\Y\YX[Q\YZY\[Q\Y]Ŷ[Q\Y_[Q\Ŷ]YX[QZYXY\[QZYXỲ[Q̂aYX[Q
âY\Y\[Q̂̂ Y\[Q̂ZŶ[Q̂ZYXŶŶ
R̈�wTSWJK[Q©M�IL[QILQªMKWLwMUP
Ŷ̂Y\[Q̂ŶỲ[Q\YZ[Q\Y~[Q\Y]YX[Q\Y]Y\[Q\ŶX[Q\Ŷ\[Q\Ŷ~Ŷ[Q
ZYXỲ[QZYXY�[Q~YXŶ[Q̀YXŶ[Q�Y\YZ[Q_Y\YX[Q_Y\Y\[Q_Y~ŶY\[Q
_ŶaYX[Q̂aYXŶ[Q̂aYXYZ[Q̂ZYXŶŶ[Q̂ZYXŶYX
R«WN�KwIJQMJ{Q�LI�LWPPQI�QKxWQ�IL�
Ŷ̂Y\[Q̂YXŶ[Q̂YXYX[QXY\YZ[QXY\Ỳ[Q\Ŷ[Q\Y\Ŷ[Q\YZŶ[Q\Y�Ŷ[Q
\ŶaŶ[Q\ŶX[Q\ŶZ[QZYX[Q̀YXYX[Q�ŶY\[Q�Y\Ỳ[Q]YX[Q_Y~Ŷ[Q
_Y_Ŷ[Q̂aYX[Q̂aY\[Q̂XŶ[Q̂XYX[Q̂ZYX[Q̂ZY\Ŷ[Q̂~ŶYZ
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HIJKLMNOLMPOQPRNSK
TUVUWXPTUYUWXPZUVUTXPYUVU[XPYUTXPYUWXP\UZU[XP\UYXP[]UTUVXP
[]UWXP[WUTXP[ZU[ÛXP_̀abà
cdefghijkljmdnoipq
\UZU[UTXPrasXP\U[]UVXP[TUZXP[WU[U[UTXP[WUVU[UV
tuvwJxPyOz{
|}KKP~KQK�JN�KPOzP�OL�OLQOzSNL�PyOz{�
cepdfj�ko�fiqekpjdp�jcepdfjmdnoipq
WUVU[XPWUVU\XP\U�UVXPra_�XP[VUTXP[WUVUWXP[WUWUT
tNLuL�NuwP�zzuL�KSKLJMXP��LKz�M
VUVU[XP[TUVUVXP[WU[U[UW
�������jm���������
_
�k�ihpep�j�d�
_�a_
�vuzuLJKKMP|}KKPyuzzuLJx�
�d�dh�kg�j�dqihedf�jdp�j�g �qdp¡i�
[]UVUWXP_�a�
¢£KLJNQN�uJNOLPOQP}v¤�OLJzu�JOzMPuL£P}v¥¥wNKzM
ZUVU[
�p�iopele¡dqekp
TU[YXP�a_¦XP\ÛU�XP\U[]UVXP[]UTUTXP[[UT
�plkhodqekpjdp�j�ih�e¡i�j�i§gehi�jkljq̈ij��pih
VU[UVXPbabXPVUTXPTUVUVXPTU[VU[]U[XP̂U[UTXP̂U[UWXP̂UVUZXP
\ÛU[XP\U\UVXP\U[]UTXP[]UTUTXP[[UVXP[TUWU[XP[TUWUVXP
[WU[U[UWXP[WU[UWXP[ZU[UW
�peqedfj©i¡e�ekp
_̀ab
�peqedfj©i¡e�ekpj�dªih«j©ilepeqekpjkl
[U[U�
¢LNJNuwP~K�NMNOLP¬u{KzXP~K�NMNOLM
[WUVUWXP[ZU[UWUVXP[ZUVU[XP[ZUVUVXP[ZUVUTXP[ZUVUWXP[ZUVUZ
¢LNJNuwP~K�NMNOLP¬u{KzXPHIJKLJPOQP�vJOzNJx
[WUVUWXP[ZU[UWUVXP[ZUVU[XP[ZUVUVXP[ZUVUTXP[ZUVUWXP[ZUVUZ
�p®ghnjkhj©dod�ijqkjmih�kpjkhjmhk�ihqn
_�aba¦XP[]UW
¢LM¥K�JNOLM
TU[UTXPTUTUTXPTUYU[XPWUVUVXPWUVÛXPWUVU\XP\UWUVXP\U�UTXP
\U\UVXP\U[]U[XP[VUVU[XP[TUW
¢LMJzv�JNOLMPJOP̄N££KzM
[U[U[
¢LMJzv�JNOLMPJOPJKP°OLJzu�JOz
TUVUWXPTUTU[XPTU�U[XPZUVU[XPYXP�UVUVXP[VXP[TUWUV
�p�qhgoipq�jklj�ih�e¡iXP~KQNLNJNOLPOQ
_a_as
¢LMvzuL�K
Û[U[XPYUTUWXP�UVUVXP\UTUVXP\U�UWXP\U\U[XP\U[]UVXP[]UVUZXP__
¢LMvzuL�KXP�OJN�KPOQP°uL�KwwuJNOLPOzPHI¥NzuJNOL
[[U[UWXP[[UVUT
�p�ghdp¡i«j�kpqhd¡qkh±�j�ed efeqn
__a_
¢LMvzuL�KXPHQQK�JN�KP~uJKPOQ
�UVUVXP[WUWUV
�p�ghdp¡i«j��pih±�j�ed efeqn
__ab
�p�ghdp¡i«jmhk�ihqn
_�abàXP[[UVXP[[UWXP[[UZ

¢LMvzuL�KXP}JOzK£P¬uJKzNuwM
\UTUV
���²�����j��©j³��©�
__
¢LMvzuL�KP°OS¥uLNKMXP°OLMKLJPJOṔuzJNuwP���v¥uL�x
\U\U[
¢LMvzK£PwOMMXP�£µvMJSKLJPuL£P}KJJwKSKLJPOQ
[[UZ
¢LJKLJPOQPJKP°OLJzu�JP~O�vSKLJM
[UVU[XPWUVUYXPWUVU[VXPWUVU[T
�pqihi�q
_�à
�pqih�hiqdqekp
[U[U�XP[UVUTXP_a¶XPWU[U[XPZU[XP̂U[UVXP[ZU[U[
¢LJKz¥zKJuJNOLMXPyzNJJKL
WUVU[[XPWUVU[V
·v£�SKLJPOLPtNLuwP��uz£
[ZUWUV
�d khjdp�j�dqihedf�«j�§ge�oipq
[U[UTXP[U[ÛXP�a¶XPTUZXPTU�UVXPTU�UTXPTU[VXPTU[TXPTU[ZU[XP
ZUVU[XP̂UVU[XPYUTUWXP\UTUVXP\UTUTXP\UZU[UTXP\U[]UVXP[]UVU[XP
[]UVUWXP[WUVU[U[XP[WUVU[UV
u̧¤OzP~NM¥vJKM
�UTU[
u̧�MPuL£P¹K�vwuJNOLM
[UZXPVUTUVXPTUVUTXPTUVUWXPTÛXPTUYXPTU[VU[]XPTU[TXP\ÛUWXP
\U\U[XP[]UVUVXP[TU[XP[TUTU[XP[TUWUVXP[TUZXP[WXP[ZUVU�XP
[ZUW
ŅKLM
VU[UVXP\UTU[XP\UTUTXP\ÛU�XP\U[]UVXP\U[]UWXP[ZUVU�
ŅSNJuJNOLMXP}JuJvJKMPOQ
[VUVUZXP[ZU[UVXP[ZUWU[U[
ŅSNJuJNOLMPOQP̧Nu¤NwNJx
TUVUVXPTUZXPTU[VU[]XPTU[VU[]U[XPTU[YXPTU[�U[XPWUVÛXP
WUVUYXP̂UVUVXP\UWUVXP\ÛUWXP\ÛUYXP\ÛU�XP[]UVUZXP[]UTUTXP
[[UTXP[VUVUZXP[TUTU[
ŅSNJuJNOLMPOQPRNSK
VU[UVXPVUVXPVUZXPTUVUVXPTU[]XPTU[[XPTU[VUZXPTU[ZU[XPWUVUYXP
ZUVXPZUTXPZUWU[XP̂UVUWXPYUTXPYUWXP�UVXP\UVXP\UTU[XP\UTUTXP
\UWU[XP\UZXP\ÛXP\UYXP\U�XP\U\XP\U[]XP[VUVXP[TUWXP[WXP[ZXP
[ZU[UVXP[ZU[UTXP[ZU[UZ
�dqihedf�«j�d�dh�kg�
[]UVUWXP_�a�
¬uJKzNuwMXP̧u¤OzXPHºvN¥SKLJPuL£
[U[UTXP[U[ÛXPTUWU[XPTUZXPTU�UVXPTU�UTXPTU[VXPTU[TXPTU[ZU[XP
ZUVU[XP̂UVU[XPYUTUWXP\UTUVXP\UTUTXP\UZU[UTXP\U[]UVXP
[]UVU[UVXP[]UVUWXP[WUVU[U[XP[WUVU[UV
¬KuLMXP¬KJO£MXPRK�LNºvKMXP}KºvKL�KMPuL£P
źO�K£vzKMPOQP°OLMJzv�JNOL
TUTU[XPTU[VU[]XPWUVUVXPWUVUYXP\UWUV
¬K�uLN��MP̧NKL
VU[UVXP\UTU[XP\UTUTXP\ÛU�XP\U[]UVXP\U[]UWXP[ZUVU�
�i�edqekp
�UTU[XP[ZU[UTUVXP[ZUVU[XP[ZUVUZXP[ZUVÛXP_̀a�XP[ZUWU[XP
[ZUWU[U[
�epkhj�̈ dp�i�jepjq̈ij»khª
[U[U[XPTUWUVXPTU[VU�XPWUVU�XPYU[XPsa¶
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j�lk
HIK|PTKVSTQSMQW�PQ�SL�
XYZY{qQ{Y[YtqQr[YX
HIK|PTKVSTQSLQ�PL�VTNWVSTQSMQW�PQRSTWLNOW
{Y[YrYrqQr[
�d�_̀
XYuqQXYyYtYrqQZYXY[Y[
�_b�hedohaec��co�_cwaeobd̂oab
j�ljqQr{YrYZ
�_b�hedohaec��co�_c��e_bc�abcwd]̀_
{Y[YrYrqQj�lm�cr{YrYZ
�_b�hedohaec��co�_c��e_bc�abcwaev_eh_ê_
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IJKLMNOPQPPPROSOJINPTJUVLWLUSW
XPQYQPZ[\]̂P_̀a]b]c]db\
XPQYQYQPKèPMdbcf[̂cP_d̂gh̀bc\
ijklmnopqrspltnsuvkopwlrqklkouvkqrpkxlyolpjklz{qkkvkopl|kp}kkolpjkl~}okqlroxlmnopqrspnql�jkqkyor�pkqlpjkl
z{qkkvkop�lroxlsnowywpln�lpjklz{qkkvkop�lmnoxypynowln�lpjklmnopqrspl��kokqr��l�u���kvkoprq�lroxlnpjkqlmnoxypynow��l
tqr}yo{w�l��ksy�ysrpynow�lzxxkoxrlywwukxl�qynqlpnlk�ksupynoln�lpjklmnopqrsp�lnpjkqlxnsuvkopwl�ywpkxlyolpjklz{qkkvkop�l
roxl�nxy�ysrpynowlywwukxlr�pkqlk�ksupynoln�lpjklmnopqrsp�lzl�nxy�ysrpynolywl���lrl}qyppkolrvkoxvkoplpnlpjklmnopqrspl
wy{okxl|�l|npjl�rqpykw�l���lrlmjro{kl~qxkq�l���lrlmnowpquspynolmjro{kltyqkspy�k�lnql���lrl}qyppkolnqxkql�nqlrlvyonql
sjro{klyolpjkl�nq�lywwukxl|�lpjklzqsjypksp�l�o�kwwlw�ksy�ysr���lkouvkqrpkxlyolpjklz{qkkvkop�lpjklmnopqrspl
tnsuvkopwlxnlonplyos�uxklpjklrx�kqpywkvkoplnqlyo�yprpynolpnl|yx�l�owpquspynowlpnl�yxxkqw�lwrv��kl�nqvw�lnpjkql
yo�nqvrpynol�uqoywjkxl|�lpjkl~}okqlyolropysy�rpynoln�lqksky�yo{l|yxwlnql�qn�nwr�w�lpjklmnopqrspnq�wl|yxlnql�qn�nwr��lnql
�nqpynowln�lzxxkoxrlqk�rpyo{lpnl|yxxyo{lnql�qn�nwr�lqk�uyqkvkopw�

XPQYQY�PKèPMdbcf[̂c
ijklmnopqrspltnsuvkopwl�nqvlpjklmnopqrspl�nqlmnowpquspyno�lijklmnopqrsplqk�qkwkopwlpjklkopyqklroxlyopk{qrpkxl
r{qkkvkopl|kp}kkolpjkl�rqpykwljkqkpnlroxlwu�kqwkxkwl�qynqlok{npyrpynow�lqk�qkwkoprpynow�lnqlr{qkkvkopw�lkypjkql}qyppkol
nqlnqr��lijklmnopqrsplvr�l|klrvkoxkxlnqlvnxy�ykxlno��l|�lrl�nxy�ysrpyno�lijklmnopqrspltnsuvkopwlwjr��lonpl|kl
snowpqukxlpnlsqkrpklrlsnopqrspur�lqk�rpynowjy�ln�lro�l�yoxl���l|kp}kkolpjklmnopqrspnqlroxlpjklzqsjypksplnqlpjkl
zqsjypksp�wlsnowu�propw�l���l|kp}kkolpjkl~}okqlroxlrl�u|snopqrspnqlnqlrl�u|�wu|snopqrspnq�l���l|kp}kkolpjkl~}okql
roxlpjklzqsjypksplnqlpjklzqsjypksp�wlsnowu�propw�lnql���l|kp}kkolro�l�kqwnowlnqlkopypykwlnpjkqlpjrolpjkl~}okqlroxlpjkl
mnopqrspnq�lijklzqsjypksplwjr���ljn}k�kq�l|klkopyp�kxlpnl�kq�nqvrosklroxlko�nqskvkopln�ln|�y{rpynowluoxkqlpjkl
mnopqrsplyopkoxkxlpnl�rsy�yprpkl�kq�nqvroskln�lpjklzqsjypksp�wlxupykw�

XPQYQY�PKèP�df�
ijklpkqvl��nq��lvkrowlpjklsnowpquspynolroxlwkq�yskwlqk�uyqkxl|�lpjklmnopqrspltnsuvkopw�l}jkpjkqlsnv��kpkxlnql
�rqpyr���lsnv��kpkx�lroxlyos�uxkwlr��lnpjkql�r|nq�lvrpkqyr�w�lk�uy�vkop�lroxlwkq�yskwl�qn�yxkxlnqlpnl|kl�qn�yxkxl|�lpjkl
mnopqrspnqlpnl�u��y��lpjklmnopqrspnq�wln|�y{rpynow�lijkl�nq�lvr�lsnowpypupklpjkl}jn�klnqlrl�rqpln�lpjkl�qn�ksp�

XPQYQY�PKèPTfd ̀̂c
ijkl�qn�ksplywlpjklpnpr�lsnowpquspynoln�l}jysjlpjkl�nq�l�kq�nqvkxluoxkqlpjklmnopqrspltnsuvkopwlvr�l|klpjkl}jn�klnql
rl�rqplroxl}jysjlvr�lyos�uxklsnowpquspynol|�lpjkl~}okqlroxl|�l�k�rqrpklmnopqrspnqw�

XPQYQY¡PKèP_f[¢]b£\
ijkltqr}yo{wlrqklpjkl{qr�jyslroxl�yspnqyr�l�nqpynowln�lpjklmnopqrspltnsuvkopwlwjn}yo{lpjklxkwy{o�l�nsrpynolroxl
xyvkowynowln�lpjkl�nq��l{kokqr���lyos�uxyo{l��row�lk�k�rpynow�lwkspynow�lxkpry�w�lwsjkxu�kw�lroxlxyr{qrvw�

XPQYQY¤PKèPW¥̀ ]̂a]̂[c]db\
ijkl��ksy�ysrpynowlrqklpjrpl�nqpynoln�lpjklmnopqrspltnsuvkopwlsnowywpyo{ln�lpjkl}qyppkolqk�uyqkvkopwl�nqlvrpkqyr�w�l
k�uy�vkop�lw�wpkvw�lwproxrqxwlroxl}nq�vrowjy�l�nqlpjkl�nq��lroxl�kq�nqvroskln�lqk�rpkxlwkq�yskw�

XPQYQY¦PLb\cfgh̀bc\PdaPẀf§]̂̀
�owpquvkopwln�l�kq�ysklrqklqk�qkwkoprpynow�lyolro�lvkxyuvln�lk��qkwwynolon}l�on}olnql�rpkqlxk�k�n�kx�ln�lpjklpro{y|�kl
roxlyopro{y|�klsqkrpy�kl}nq�l�kq�nqvkxl|�lpjklzqsjypksplroxlpjklzqsjypksp�wlsnowu�propwluoxkqlpjkyqlqkw�kspy�kl
�qn�kwwynor�lwkq�yskwlr{qkkvkopw�l�owpquvkopwln�l�kq�ysklvr�lyos�uxk�l}ypjnupl�yvyprpyno�lwpuxykw�lwuq�k�w�lvnxk�w�l
w�kpsjkw�lxqr}yo{w�lw�ksy�ysrpynow�lroxlnpjkqlwyvy�rqlvrpkqyr�w�

XPQYQŸPLb]c][©P_̀ ]̂\]dbPª[�̀f
ijkl�oypyr�ltksywynol�r�kqlywlpjkl�kqwnolyxkopy�ykxlyolpjklz{qkkvkoplpnlqkoxkqlyoypyr�lxksywynowlnolm�ryvwlyol
rssnqxroskl}ypjl�kspynol�«���lijkl�oypyr�ltksywynol�r�kqlwjr��lonplwjn}l�rqpyr�yp�lpnlpjkl~}okqlnqlmnopqrspnqlroxl
wjr��lonpl|kl�yr|�kl�nqlqkwu�pwln�lyopkq�qkprpynowlnqlxksywynowlqkoxkqkxlyol{nnxl�rypj�

XPQY�PMdff̀©[c]dbP[b¬PLbc̀bcPdaPcèPMdbcf[̂cP_d̂gh̀bc\
XPQY�YQlijklyopkopln�lpjklmnopqrspltnsuvkopwlywlpnlyos�uxklr��lypkvwlokskwwrq�l�nqlpjkl�qn�kqlk�ksupynolroxlsnv��kpynol
n�lpjkl�nq�l|�lpjklmnopqrspnq�lijklmnopqrspltnsuvkopwlrqklsnv��kvkoprq��lroxl}jrplywlqk�uyqkxl|�lnoklwjr��l|klrwl
|yoxyo{lrwly�lqk�uyqkxl|�lr��l�kq�nqvroskl|�lpjklmnopqrspnqlwjr��l|klqk�uyqkxlno��lpnlpjklk�pkoplsnowywpkopl}ypjlpjkl
mnopqrspltnsuvkopwlroxlqkrwnor|��lyo�kqr|�kl�qnvlpjkvlrwl|kyo{lokskwwrq�lpnl�qnxusklpjklyoxysrpkxlqkwu�pw�
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HIJKLKJKJMNOPMQRSTUQVQWXMYZMTRXM[\YSQ]QYRMYZMWOPM̂YRW\T_WM̀Y_abPRW]M]OTUUMRYWMQRSTUQVTWPMWOPM̂YRW\T_WMY\MQW]M\PbTQRQRcM
[\YSQ]QYR]dMeZMQWMQ]MVPWP\bQRPVMWOTWMTRXM[\YSQ]QYRMYZMWOPM̂YRW\T_WM̀Y_abPRW]MSQYUTWP]MTRXMUTfgMY\MQ]MYWOP\fQ]PMQRSTUQVMY\M
aRPRZY\_PThUPgMWOPRMWOTWM[\YSQ]QYRM]OTUUMhPM\PSQ]PVMWYMWOPMPiWPRWMRP_P]]T\XMWYMbTjPMWOTWM[\YSQ]QYRMUPcTUMTRVM
PRZY\_PThUPdMeRM]a_OM_T]PMWOPM̂YRW\T_WM̀Y_abPRW]M]OTUUMhPM_YR]W\aPVgMWYMWOPMZaUUP]WMPiWPRWM[P\bQWWPVMhXMUTfgMWYMcQSPM
PZZP_WMWYMWOPM[T\WQP]kMQRWPRWQYR]MTRVM[a\[Y]P]MQRMPiP_aWQRcMWOPM̂YRW\T_Wd

HIJKLKLMl\cTRQmTWQYRMYZMWOPMn[P_QZQ_TWQYR]MQRWYMVQSQ]QYR]gM]P_WQYR]MTRVMT\WQ_UP]gMTRVMT\\TRcPbPRWMYZM̀\TfQRc]M]OTUUMRYWM
_YRW\YUMWOPM̂YRW\T_WY\MQRMVQSQVQRcMWOPMoY\jMTbYRcMnah_YRW\T_WY\]MY\MQRMP]WThUQ]OQRcMWOPMPiWPRWMYZMoY\jMWYMhPM
[P\ZY\bPVMhXMTRXMW\TVPd

HIJKLKpMqRUP]]MYWOP\fQ]PM]WTWPVMQRMWOPM̂YRW\T_WM̀Y_abPRW]gMfY\V]MWOTWMOTSPMfPUUrjRYfRMWP_ORQ_TUMY\M_YR]W\a_WQYRM
QRVa]W\XMbPTRQRc]MT\PMa]PVMQRMWOPM̂YRW\T_WM̀Y_abPRW]MQRMT__Y\VTR_PMfQWOM]a_OM\P_YcRQmPVMbPTRQRc]d

HIJKpIstuvwtxvytwvz{
NP\b]M_T[QWTUQmPVMQRMWOP]PM|PRP\TUM̂YRVQWQYR]MQR_UaVPMWOY]PMWOTWMT\PM}~�M][P_QZQ_TUUXMVPZQRPVgM}��MWOPMWQWUP]MYZMRabhP\PVM
T\WQ_UP]gMY\M}��MWOPMWQWUP]MYZMYWOP\MVY_abPRW]M[ahUQ]OPVMhXMWOPM�bP\Q_TRMeR]WQWaWPMYZM�\_OQWP_W]d

HIJK�I�{w��u��wtwvz{
eRMWOPMQRWP\P]WMYZMh\PSQWXMWOPM̂YRW\T_WM̀Y_abPRW]MZ\P�aPRWUXMYbQWMbYVQZXQRcMfY\V]M]a_OMT]M�TUU�MTRVM�TRX�MTRVMT\WQ_UP]M
]a_OMT]M�WOP�MTRVM�TRg�MhaWMWOPMZT_WMWOTWMTMbYVQZQP\MY\MTRMT\WQ_UPMQ]MTh]PRWMZ\YbMYRPM]WTWPbPRWMTRVMT[[PT\]MQRMTRYWOP\MQ]M
RYWMQRWPRVPVMWYMTZZP_WMWOPMQRWP\[\PWTWQYRMYZMPQWOP\M]WTWPbPRWd

HIJK�I��{����vuIt{�I���Iz�I��t�v{���I�u��v�v�twvz{��It{�I�w���I�{�w����{w�Iz�I����v��
HIJK�KJMNOPM�\_OQWP_WMTRVMWOPM�\_OQWP_Wk]M_YR]aUWTRW]M]OTUUMhPMVPPbPVMWOPMTaWOY\]MTRVMYfRP\]MYZMWOPQ\M\P][P_WQSPM
eR]W\abPRW]MYZMnP\SQ_PgMQR_UaVQRcMWOPM̀\TfQRc]MTRVMn[P_QZQ_TWQYR]gMTRVM\PWTQRMTUUM_YbbYRMUTfgM]WTWaWY\XgMTRVMYWOP\M
\P]P\SPVM\QcOW]MQRMWOPQ\MeR]W\abPRW]MYZMnP\SQ_PgMQR_UaVQRcM_Y[X\QcOW]dMNOPM̂YRW\T_WY\gMnah_YRW\T_WY\]gM
nahr]ah_YRW\T_WY\]gMTRVM]a[[UQP\]M]OTUUMRYWMYfRMY\M_UTQbMTM_Y[X\QcOWMQRMWOPMeR]W\abPRW]MYZMnP\SQ_PdMnahbQWWTUMY\M
VQ]W\QhaWQYRMWYMbPPWMYZZQ_QTUM\PcaUTWY\XM\P�aQ\PbPRW]MY\MZY\MYWOP\M[a\[Y]P]MQRM_YRRP_WQYRMfQWOMWOPM�\Y�P_WMQ]MRYWMWYMhPM
_YR]W\aPVMT]M[ahUQ_TWQYRMQRMVP\YcTWQYRMYZMWOPM�\_OQWP_Wk]MY\M�\_OQWP_Wk]M_YR]aUWTRW]kM\P]P\SPVM\QcOW]d

HIJK�KLMNOPM̂YRW\T_WY\gMnah_YRW\T_WY\]gMnahr]ah_YRW\T_WY\]gMTRVM]a[[UQP\]MT\PMTaWOY\QmPVMWYMa]PMTRVM\P[\YVa_PMWOPM
eR]W\abPRW]MYZMnP\SQ_PM[\YSQVPVMWYMWOPbgM]ah�P_WMWYMTRXM[\YWY_YU]MP]WThUQ]OPVM[a\]aTRWMWYMnP_WQYR]M~d�MTRVM~d�gM]YUPUXM
TRVMPi_Ua]QSPUXMZY\MPiP_aWQYRMYZMWOPMoY\jdM�UUM_Y[QP]MbTVPMaRVP\MWOQ]MTaWOY\QmTWQYRM]OTUUMhPT\MWOPM_Y[X\QcOWMRYWQ_PgMQZM
TRXgM]OYfRMYRMWOPMeR]W\abPRW]MYZMnP\SQ_PdMNOPM̂YRW\T_WY\gMnah_YRW\T_WY\]gMnahr]ah_YRW\T_WY\]gMTRVM]a[[UQP\]MbTXMRYWM
a]PMWOPMeR]W\abPRW]MYZMnP\SQ_PMYRMYWOP\M[\Y�P_W]MY\MZY\MTVVQWQYR]MWYMWOPM�\Y�P_WMYaW]QVPMWOPM]_Y[PMYZMWOPMoY\jMfQWOYaWM
WOPM][P_QZQ_Mf\QWWPRM_YR]PRWMYZMWOPMlfRP\gM�\_OQWP_WgMTRVMWOPM�\_OQWP_Wk]M_YR]aUWTRW]d

HIJK�I�zwv��
HIJK�KJM�i_P[WMT]MYWOP\fQ]PM[\YSQVPVMQRMnP_WQYRM~d d�gMfOP\PMWOPM̂YRW\T_WM̀Y_abPRW]M\P�aQ\PMYRPM[T\WXMWYMRYWQZXMY\M
cQSPMRYWQ_PMWYMWOPMYWOP\M[T\WXgM]a_OMRYWQ_PM]OTUUMhPM[\YSQVPVMQRMf\QWQRcMWYMWOPMVP]QcRTWPVM\P[\P]PRWTWQSPMYZMWOPM[T\WXMWYM
fOYbMWOPMRYWQ_PMQ]MTVV\P]]PVMTRVM]OTUUMhPMVPPbPVMWYMOTSPMhPPRMVaUXM]P\SPVMQZMVPUQSP\PVMQRM[P\]YRgMhXMbTQUgMhXM_Ya\QP\gM
Y\MhXMPUP_W\YRQ_MW\TR]bQ]]QYRMQZMTMbPWOYVMZY\MPUP_W\YRQ_MW\TR]bQ]]QYRMQ]M]PWMZY\WOMQRMWOPM�c\PPbPRWd

HIJK�KLM¡YWQ_PMYZM̂UTQb]MT]M[\YSQVPVMQRMnP_WQYRM~¢d~d�M]OTUUMhPM[\YSQVPVMQRMf\QWQRcMTRVM]OTUUMhPMVPPbPVMWYMOTSPMhPPRM
VaUXM]P\SPVMYRUXMQZMVPUQSP\PVMWYMWOPMVP]QcRTWPVM\P[\P]PRWTWQSPMYZMWOPM[T\WXMWYMfOYbMWOPMRYWQ_PMQ]MTVV\P]]PVMhXM_P\WQZQPVM
Y\M\PcQ]WP\PVMbTQUgMY\MhXM_Ya\QP\M[\YSQVQRcM[\YYZMYZMVPUQSP\Xd

HIJK£I�v�vwtxI�twtI���It{�I¤�t{��v��vz{
NOPM[T\WQP]M]OTUUMTc\PPMa[YRM[\YWY_YU]McYSP\RQRcMWOPMW\TR]bQ]]QYRMTRVMa]PMYZMeR]W\abPRW]MYZMnP\SQ_PMY\MTRXMYWOP\M
QRZY\bTWQYRMY\MVY_abPRWTWQYRMQRMVQcQWTUMZY\bdMNOPM[T\WQP]MfQUUMa]PM�e�M̀Y_abPRWM��¥�¦§�¥~�gM̈aQUVQRcM
eRZY\bTWQYRM©YVPUQRcMTRVM̀QcQWTUM̀TWTM�iOQhQWgMWYMP]WThUQ]OMWOPM[\YWY_YU]MZY\MWOPMVPSPUY[bPRWgMa]PgMW\TR]bQ]]QYRgMTRVM
Pi_OTRcPMYZMVQcQWTUMVTWTd

HIJKªI«�vx�v{�I�{�z��twvz{I¬z��x�I���It{�I�xvt{��
�RXMa]PMYZgMY\M\PUQTR_PMYRgMTUUMY\MTM[Y\WQYRMYZMTMhaQUVQRcMQRZY\bTWQYRMbYVPUMfQWOYaWMTc\PPbPRWMWYM[\YWY_YU]McYSP\RQRcM
WOPMa]PMYZgMTRVM\PUQTR_PMYRgMWOPMQRZY\bTWQYRM_YRWTQRPVMQRMWOPMbYVPUMTRVMfQWOYaWMOTSQRcMWOY]PM[\YWY_YU]M]PWMZY\WOMQRM�e�M
Ỳ_abPRWM��¥�¦§�¥~�gM̈aQUVQRcMeRZY\bTWQYRM©YVPUQRcMTRVM̀QcQWTUM̀TWTM�iOQhQWgMTRVMWOPM\P�aQ]QWPM�e�M̀Y_abPRWM
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IJKJLMJKNOPQRSTUVWXQYZ[\][̂_Q̀̂aTSbcX[T̂QdT]V\[̂_QRSTXTWT\QeTSbPQfgc\\QhVQcXQXgVQZf[̂_QTSQSV\i[̂_QjcSXikfQfT\VQS[flQ
ĉ]Qm[XgTZXQ\[ch[\[XiQXTQXgVQTXgVSQjcSXiQĉ]Q[XfQWT̂XScWXTSfQTSQWT̂fZ\XĉXfPQXgVQcZXgTSfQTaPQTSQWT̂XS[hZXTSfQXTPQXgVQhZ[\][̂_Q
[̂aTSbcX[T̂QbT]V\PQĉ]QVcWgQTaQXgV[SQc_V̂XfQĉ]QVbj\TiVVfn

opqrstuvwvvvxyzup
{vw|}v~������
{vw|}|}Q�gVQ�m̂VSQ[fQXgVQjVSfT̂QTSQV̂X[XiQ[]V̂X[a[V]QcfQfZWgQ[̂QXgVQ�_SVVbV̂XQĉ]Q[fQSVaVSSV]QXTQXgSTZ_gTZXQXgVQ�T̂XScWXQ
�TWZbV̂XfQcfQ[aQf[̂_Z\cSQ[̂Q̂ZbhVSnQ�gVQ�m̂VSQfgc\\Q]Vf[_̂cXVQ[̂QmS[X[̂_QcQSVjSVfV̂XcX[�VQmgTQfgc\\Qgc�VQV�jSVffQ
cZXgTS[XiQXTQh[̂]QXgVQ�m̂VSQm[XgQSVfjVWXQXTQc\\QbcXXVSfQSV�Z[S[̂_QXgVQ�m̂VSkfQcjjST�c\QTSQcZXgTS[�cX[T̂nQ��WVjXQcfQ
TXgVSm[fVQjST�[]V]Q[̂Q�VWX[T̂Q�nJnNPQXgVQ�SWg[XVWXQ]TVfQ̂TXQgc�VQfZWgQcZXgTS[XinQ�gVQXVSbQ��m̂VS�QbVĉfQXgVQ�m̂VSQ
TSQXgVQ�m̂VSkfQcZXgTS[�V]QSVjSVfV̂XcX[�Vn

{vw|}|wQ�gVQ�m̂VSQfgc\\QaZŜ[fgQXTQXgVQ�T̂XScWXTSPQm[Xg[̂Qa[aXVV̂Q]cifQcaXVSQSVWV[jXQTaQcQmS[XXV̂QSV�ZVfXPQ[̂aTSbcX[T̂Q
V̂WVffcSiQĉ]QSV\V�ĉXQaTSQXgVQ�T̂XScWXTSQXTQV�c\ZcXVPQ_[�VQ̂TX[WVQTaPQTSQV̂aTSWVQbVWgĉ[WkfQ\[V̂QS[_gXfnQ�ZWgQ
[̂aTSbcX[T̂Qfgc\\Q[̂W\Z]VQcQWTSSVWXQfXcXVbV̂XQTaQXgVQSVWTS]Q\V_c\QX[X\VQXTQXgVQjSTjVSXiQT̂Qmg[WgQXgVQRSTUVWXQ[fQ\TWcXV]PQ
ZfZc\\iQSVaVSSV]QXTQcfQXgVQf[XVPQĉ]QXgVQ�m̂VSkfQ[̂XVSVfXQXgVSV[̂n

{vw|wvu�������v��v���vx������v���������vo�����������
{vw|w|}QRS[TSQXTQWTbbV̂WVbV̂XQTaQXgVQ�TSlQĉ]QZjT̂QmS[XXV̂QSV�ZVfXQhiQXgVQ�T̂XScWXTSPQXgVQ�m̂VSQfgc\\QaZŜ[fgQXTQXgVQ
�T̂XScWXTSQSVcfT̂ch\VQV�[]V̂WVQXgcXQXgVQ�m̂VSQgcfQbc]VQa[̂ĉW[c\QcSSĉ_VbV̂XfQXTQaZ\a[\\QXgVQ�m̂VSkfQTh\[_cX[T̂fQ
Ẑ]VSQXgVQ�T̂XScWXnQ�gVQ�T̂XScWXTSQfgc\\Qgc�VQ̂TQTh\[_cX[T̂QXTQWTbbV̂WVQXgVQ�TSlQẐX[\QXgVQ�m̂VSQjST�[]VfQfZWgQ
V�[]V̂WVnQ̀aQWTbbV̂WVbV̂XQTaQXgVQ�TSlQ[fQ]V\ciV]QẐ]VSQXg[fQ�VWX[T̂QJnJnNPQXgVQ�T̂XScWXQ�[bVQfgc\\QhVQV�XV̂]V]Q
cjjSTjS[cXV\in

{vw|w|wQeT\\Tm[̂_QWTbbV̂WVbV̂XQTaQXgVQ�TSlQĉ]QZjT̂QmS[XXV̂QSV�ZVfXQhiQXgVQ�T̂XScWXTSPQXgVQ�m̂VSQfgc\\QaZŜ[fgQXTQ
XgVQ�T̂XScWXTSQSVcfT̂ch\VQV�[]V̂WVQXgcXQXgVQ�m̂VSQgcfQbc]VQa[̂ĉW[c\QcSSĉ_VbV̂XfQXTQaZ\a[\\QXgVQ�m̂VSkfQTh\[_cX[T̂fQ
Ẑ]VSQXgVQ�T̂XScWXQT̂\iQ[aQ N¡QXgVQ�m̂VSQac[\fQXTQbclVQjcibV̂XfQXTQXgVQ�T̂XScWXTSQcfQXgVQ�T̂XScWXQ�TWZbV̂XfQSV�Z[SV¢Q
 J¡QXgVQ�T̂XScWXTSQ[]V̂X[a[VfQ[̂QmS[X[̂_QcQSVcfT̂ch\VQWT̂WVŜQSV_cS][̂_QXgVQ�m̂VSkfQch[\[XiQXTQbclVQjcibV̂XQmgV̂Q]ZV¢Q
TSQ O¡QcQWgĉ_VQ[̂QXgVQ�TSlQbcXVS[c\\iQWgĉ_VfQXgVQ�T̂XScWXQ�ZbnQ̀aQXgVQ�m̂VSQac[\fQXTQjST�[]VQfZWgQV�[]V̂WVPQcfQ
SV�Z[SV]PQm[Xg[̂QaTZSXVV̂Q]cifQTaQXgVQ�T̂XScWXTSkfQSV�ZVfXPQXgVQ�T̂XScWXTSQbciQ[bbV][cXV\iQfXTjQXgVQ�TSlQĉ]PQ[̂QXgcXQ
V�V̂XPQfgc\\Q̂TX[aiQXgVQ�m̂VSQXgcXQXgVQ�TSlQgcfQfXTjjV]nQ£TmV�VSPQ[aQXgVQSV�ZVfXQ[fQbc]VQhVWcZfVQcQWgĉ_VQ[̂QXgVQ�TSlQ
bcXVS[c\\iQWgĉ_VfQXgVQ�T̂XScWXQ�ZbQẐ]VSQ O¡QchT�VPQXgVQ�T̂XScWXTSQbciQ[bbV][cXV\iQfXTjQT̂\iQXgcXQjTSX[T̂QTaQXgVQ
�TSlQcaaVWXV]QhiQXgVQWgĉ_VQẐX[\QSVcfT̂ch\VQV�[]V̂WVQ[fQjST�[]V]nQ̀aQXgVQ�TSlQ[fQfXTjjV]QẐ]VSQXg[fQ�VWX[T̂QJnJnJPQXgVQ
�T̂XScWXQ�[bVQfgc\\QhVQV�XV̂]V]QcjjSTjS[cXV\iQĉ]QXgVQ�T̂XScWXQ�ZbQfgc\\QhVQ[̂WSVcfV]QhiQXgVQcbTẐXQTaQXgVQ
�T̂XScWXTSkfQSVcfT̂ch\VQWTfXfQTaQfgZX]Tm̂PQ]V\ciQĉ]QfXcSX¤ZjPQj\ZfQ[̂XVSVfXQcfQjST�[]V]Q[̂QXgVQ�T̂XScWXQ�TWZbV̂Xfn

{vw|w|¥v�aXVSQXgVQ�m̂VSQaZŜ[fgVfQV�[]V̂WVQTaQa[̂ĉW[c\QcSSĉ_VbV̂XfQẐ]VSQXg[fQ�VWX[T̂QJnJPQXgVQ�m̂VSQfgc\\Q̂TXQ
bcXVS[c\\iQ�cSiQfZWgQa[̂ĉW[c\QcSSĉ_VbV̂XfQm[XgTZXQjS[TSQ̂TX[WVQXTQXgVQ�T̂XScWXTSn

{vw|w|¦v�gVSVQXgVQ�m̂VSQgcfQ]Vf[_̂cXV]Q[̂aTSbcX[T̂QaZŜ[fgV]QẐ]VSQXg[fQ�VWX[T̂QJnJQcfQ�WT̂a[]V̂X[c\P�QXgVQ�T̂XScWXTSQ
fgc\\QlVVjQXgVQ[̂aTSbcX[T̂QWT̂a[]V̂X[c\Qĉ]Qfgc\\Q̂TXQ][fW\TfVQ[XQXTQĉiQTXgVSQjVSfT̂nQ£TmV�VSPQXgVQ�T̂XScWXTSQbciQ
][fW\TfVQ�WT̂a[]V̂X[c\�Q[̂aTSbcX[T̂PQcaXVSQfV�V̂Q §¡Q]cifkQ̂TX[WVQXTQXgVQ�m̂VSPQmgVSVQ][fW\TfZSVQ[fQSV�Z[SV]QhiQ\cmPQ
[̂W\Z][̂_QcQfZhjTV̂cQTSQTXgVSQaTSbQTaQWTbjZ\fTSiQ\V_c\QjSTWVffQ[ffZV]QhiQcQWTZSXQTSQ_T�VŜbV̂Xc\QV̂X[XiPQTSQhiQWTZSXQ
TSQcSh[XScXTS f¡QTS]VSnQ�gVQ�T̂XScWXTSQbciQc\fTQ][fW\TfVQ�WT̂a[]V̂X[c\�Q[̂aTSbcX[T̂QXTQ[XfQVbj\TiVVfPQWT̂fZ\XĉXfPQ
fZSVX[VfPQ�ZhWT̂XScWXTSfQĉ]QXgV[SQVbj\TiVVfPQ�Zh¤fZhWT̂XScWXTSfPQĉ]QTXgVSfQmgTQ̂VV]QXTQl̂TmQXgVQWT̂XV̂XQTaQfZWgQ
[̂aTSbcX[T̂QfT\V\iQĉ]QV�W\Zf[�V\iQaTSQXgVQRSTUVWXQĉ]QmgTQc_SVVQXTQbc[̂Xc[̂QXgVQWT̂a[]V̂X[c\[XiQTaQfZWgQ[̂aTSbcX[T̂n

{vw|¥vr����������v���v̈�������vp�©ª����v��v���vx����
{vw|¥|}Q��WVjXQaTSQjVSb[XfQĉ]QaVVfQXgcXQcSVQXgVQSVfjT̂f[h[\[XiQTaQXgVQ�T̂XScWXTSQẐ]VSQXgVQ�T̂XScWXQ�TWZbV̂XfPQ
[̂W\Z][̂_QXgTfVQSV�Z[SV]QẐ]VSQ�VWX[T̂QOn§nNPQXgVQ�m̂VSQfgc\\QfVWZSVQĉ]QjciQaTSQ̂VWVffcSiQcjjST�c\fPQVcfVbV̂XfPQ
cffVffbV̂XfQĉ]QWgcS_VfQSV�Z[SV]QaTSQWT̂fXSZWX[T̂PQZfVQTSQTWWZjĉWiQTaQjVSbĉV̂XQfXSZWXZSVfQTSQaTSQjVSbĉV̂XQ
Wgĉ_VfQ[̂QV�[fX[̂_QacW[\[X[Vfn

«¬w|¥|}|}¬�m̂VSQm[\\QfVWZSVQĉ]QjciQaTSQXgVQhZ[\][̂_QjVSb[XnQQ�m̂VSQm[\\QjST�[]VQXgVQ�T̂XScWXTSQm[XgQXgVQjVSb[XQjS[TSQXTQ
mTSlQWTbbV̂W[̂_nQQ
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IJKLMLKNOPQNRSTQUNVPWXXNUQYWZTNWTNWU[PZYQ[YNXWS\]XX̂NXZ[QTVQ_NỲNaUW[YZ[QNWU[PZYQ[Y]UQbǸUNWTNQTYZŶNXWS\]XX̂NaUW[YZ[ZTcN
WU[PZYQ[Y]UQbNZTNYPQNd]UZV_Z[YZ̀TNSPQUQNYPQNeÙdQ[YNZVNX̀[WYQ_fNOPWYNaQUV̀TǸUNQTYZŶNZVNZ_QTYZ\ZQ_NWVNYPQNgU[PZYQ[YNZTNYPQN
gcUQQhQTYNWT_NZVNUQ\QUUQ_NỲNYPÙ]cP̀]YNYPQNìTYUW[YNj̀[]hQTYVNWVNZ\NVZTc]XWUNZTNT]hkQUf

IJKLMLMNl\NYPQNQhaX̀̂ hQTYǸ\NYPQNgU[PZYQ[YNYQUhZTWYQVbNYPQNRSTQUNVPWXXNQhaX̀̂ NWNV][[QVV̀UNỲNSP̀hNYPQNìTYUW[ỲUNPWVN
T̀NUQWV̀TWkXQǸkdQ[YZ̀TNWT_NSP̀VQNVYWY]VN]T_QUNYPQNìTYUW[YNj̀[]hQTYVNVPWXXNkQNYPWYǸ\NYPQNgU[PZYQ[Yf

IJKLMLmNOPQNRSTQUNVPWXXN\]UTZVPNV]UnQ̂VN_QV[UZkZTcNaP̂VZ[WXN[PWUW[YQUZVYZ[VbNXQcWXNXZhZYWYZ̀TVNWT_N]YZXZŶNX̀[WYZ̀TVN\̀UN
YPQNVZYQǸ\NYPQNeÙdQ[YbNWT_NWNXQcWXN_QV[UZaYZ̀TǸ\NYPQNVZYQfNOPQNìTYUW[ỲUNVPWXXNkQNQTYZYXQ_NỲNUQX̂ǸTNYPQNW[[]UW[̂Ǹ\N
ZT\̀UhWYZ̀TN\]UTZVPQ_Nk̂NYPQNRSTQUNk]YNVPWXXNQoQU[ZVQNaÙaQUNaUQ[W]YZ̀TVNUQXWYZTcNỲNYPQNVW\QNaQU\̀UhWT[QǸ\NYPQN
p Ùqf

IJKLMLrNOPQNRSTQUNVPWXXN\]UTZVPNZT\̀UhWYZ̀TǸUNVQUnZ[QVNUQs]ZUQ_Ǹ\NYPQNRSTQUNk̂NYPQNìTYUW[YNj̀[]hQTYVNSZYPN
UQWV̀TWkXQNaÙhaYTQVVfNOPQNRSTQUNVPWXXNWXV̀N\]UTZVPNWT̂ǸYPQUNZT\̀UhWYZ̀TǸUNVQUnZ[QVN]T_QUNYPQNRSTQUtVN[̀TYÙXNWT_N
UQXQnWTYNỲNYPQNìTYUW[ỲUtVNaQU\̀UhWT[QǸ\NYPQNp ÙqNSZYPNUQWV̀TWkXQNaÙhaYTQVVNW\YQUNUQ[QZnZTcNYPQNìTYUW[ỲUtVN
SUZYYQTNUQs]QVYN\̀UNV][PNZT\̀UhWYZ̀TǸUNVQUnZ[QVf

IJKLMLuNvTXQVVǸYPQUSZVQNaÙnZ_Q_NZTNYPQNìTYUW[YNj̀[]hQTYVbNYPQNRSTQUNVPWXXN\]UTZVPNỲNYPQNìTYUW[ỲUǸTQN[̀âǸ\N
YPQNìTYUW[YNj̀[]hQTYVN\̀UNa]UàVQVǸ\NhWqZTcNUQaÙ_][YZ̀TVNa]UV]WTYNỲNwQ[YZ̀TNxfyfzf

IJKLmJ{|}~���J�����J��J����J��~J����
l\NYPQNìTYUW[ỲUN\WZXVNỲN[̀UUQ[YNp ÙqNYPWYNZVNT̀YNZTNW[[̀U_WT[QNSZYPNYPQNUQs]ZUQhQTYVǸ\NYPQNìTYUW[YNj̀[]hQTYVNWVN
UQs]ZUQ_Nk̂NwQ[YZ̀TNxzfzǸUNUQaQWYQ_X̂N\WZXVNỲN[WUÛǸ]YNp ÙqNZTNW[[̀U_WT[QNSZYPNYPQNìTYUW[YNj̀[]hQTYVbNYPQNRSTQUN
hŴNZVV]QNWNSUZYYQTǸU_QUNỲNYPQNìTYUW[ỲUNỲNVỲaNYPQNp ÙqbǸUNWT̂NàUYZ̀TNYPQUQ̀\bN]TYZXNYPQN[W]VQN\̀UNV][PǸU_QUNPWVN
kQQTNQXZhZTWYQ_�NP̀SQnQUbNYPQNUZcPYǸ\NYPQNRSTQUNỲNVỲaNYPQNp ÙqNVPWXXNT̀YNcZnQNUZVQNỲNWN_]ŶǸTNYPQNaWUYǸ\NYPQNRSTQUN
ỲNQoQU[ZVQNYPZVNUZcPYN\̀UNYPQNkQTQ\ZYǸ\NYPQNìTYUW[ỲUǸUNWT̂ǸYPQUNaQUV̀TǸUNQTYZŶbNQo[QaYNỲNYPQNQoYQTYNUQs]ZUQ_Nk̂N
wQ[YZ̀TN�fxf�f

IJKLrJ{|}~���J�����J��J�����J{��J��~J����
l\NYPQNìTYUW[ỲUN_Q\W]XYVǸUNTQcXQ[YVNỲN[WUÛǸ]YNYPQNp ÙqNZTNW[[̀U_WT[QNSZYPNYPQNìTYUW[YNj̀[]hQTYVNWT_N\WZXVN
SZYPZTNWNYQT�_ŴNaQUZ̀_NW\YQUNUQ[QZaYǸ\NT̀YZ[QN\ÙhNYPQNRSTQUNỲN[̀hhQT[QNWT_N[̀TYZT]QN[̀UUQ[YZ̀TǸ\NV][PN_Q\W]XYǸUN
TQcXQ[YNSZYPN_ZXZcQT[QNWT_NaÙhaYTQVVbNYPQNRSTQUNhŴbNSZYP̀]YNaUQd]_Z[QNỲǸYPQUNUQhQ_ZQVNYPQNRSTQUNhŴNPWnQbN
[̀UUQ[YNV][PN_Q\W]XYǸUNTQcXQ[YfNw][PNW[YZ̀TNk̂NYPQNRSTQUNWT_NWh̀ ]TYVN[PWUcQ_NỲNYPQNìTYUW[ỲUNWUQNk̀YPNV]kdQ[YNỲN
aUZ̀UNWaaÙnWXǸ\NYPQNgU[PZYQ[YNWT_NYPQNgU[PZYQ[YNhŴbNa]UV]WTYNỲNwQ[YZ̀TN�fyfxbNSZYPP̀X_ǸUNT]XXZ\̂NWNiQUYZ\Z[WYQN\̀UN
eŴhQTYNZTNSP̀XQǸUNZTNaWUYbNỲNYPQNQoYQTYNUQWV̀TWkX̂NTQ[QVVWÛNỲNUQZhk]UVQNYPQNRSTQUN\̀UNYPQNUQWV̀TWkXQN[̀VYǸ\N
[̀UUQ[YZTcNV][PN_Q\Z[ZQT[ZQVbNZT[X]_ZTcNRSTQUtVNQoaQTVQVNWT_N[̀haQTVWYZ̀TN\̀UNYPQNgU[PZYQ[YtVNW__ZYZ̀TWXNVQUnZ[QVN
hW_QNTQ[QVVWÛNk̂NV][PN_Q\W]XYbNTQcXQ[YbǸUN\WZX]UQfNl\N[]UUQTYNWT_N\]Y]UQNaŴhQTYVNWUQNT̀YNV]\\Z[ZQTYNỲN[̀nQUNV][PN
Wh̀ ]TYVbNYPQNìTYUW[ỲUNVPWXXNaŴNYPQN_Z\\QUQT[QNỲNYPQNRSTQUfNl\NYPQNìTYUW[ỲUN_ZVWcUQQVNSZYPNYPQNW[YZ̀TVǸ\NYPQN
RSTQUǸUNYPQNgU[PZYQ[YbǸUNYPQNWh̀ ]TYVN[XWZhQ_NWVN[̀VYVNỲNYPQNRSTQUbNYPQNìTYUW[ỲUNhŴN\ZXQNWNiXWZhNa]UV]WTYNỲN
gUYZ[XQNxyf

�������JMJJJ�{������{�
IJML�J�~}~���
IJML�L�NOPQNìTYUW[ỲUNZVNYPQNaQUV̀TǸUNQTYZŶNZ_QTYZ\ZQ_NWVNV][PNZTNYPQNgcUQQhQTYNWT_NZVNUQ\QUUQ_NỲNYPÙ]cP̀]YNYPQN
ìTYUW[YNj̀[]hQTYVNWVNZ\NVZTc]XWUNZTNT]hkQUfNOPQNìTYUW[ỲUNVPWXXNkQNXWS\]XX̂NXZ[QTVQ_bNZ\NUQs]ZUQ_NZTNYPQNd]UZV_Z[YZ̀TN
SPQUQNYPQNeÙdQ[YNZVNX̀[WYQ_fNOPQNìTYUW[ỲUNVPWXXN_QVZcTWYQNZTNSUZYZTcNWNUQaUQVQTYWYZnQNSP̀NVPWXXNPWnQNQoaUQVVN
W]YP̀UZŶNỲNkZT_NYPQNìTYUW[ỲUNSZYPNUQVaQ[YNỲNWXXNhWYYQUVN]T_QUNYPZVNìTYUW[YfNOPQNYQUhN�ìTYUW[ỲU�NhQWTVNYPQN
ìTYUW[ỲUǸUNYPQNìTYUW[ỲUtVNW]YP̀UZ�Q_NUQaUQVQTYWYZnQf

IJML�L�L�J������� ~¡J�¢����~~�£N
ìTYUW[ỲUNW[qT̀SXQ_cQVNYPWYNZYNZVNaÙPZkZYQ_N\̀UNWT̂Nk]VZTQVVNQTYZŶǸUNQhaX̀̂ QUN\ÙhNqT̀SZTcX̂NQhaX̀̂ ZTcbNPZUZTcN
\̀UNQhaX̀̂ hQTYbǸUN[̀TYZT]ZTcNỲNQhaX̀̂ NWTN]TW]YP̀UZ�Q_NWXZQTNỲNaQU\̀UhNS̀UqNSZYPZTNYPQNwYWYQǸ\N¤WTVWVfN
ìTYUW[ỲUNYPQUQ\̀UQN[̀nQTWTYVNYPWYNZYNZVNT̀YNqT̀SZTcX̂NZTNnZ̀XWYZ̀TǸ\NYPZVNUQs]ZUQhQTYbNWT_NYPWYNZYNSZXXNT̀YNqT̀SZTcX̂N
QhaX̀̂ bNPZUQN\̀UNQhaX̀̂ hQTYbǸUN[̀TYZT]QNỲNQhaX̀̂ NWT̂N]TW]YP̀UZ�Q_NWXZQTVNỲNaQU\̀UhNS̀UqǸTNYPQNeÙdQ[YbNWT_NYPWYN
ZYVNQhaX̀̂ QQVNWUQNXWS\]XX̂NQXZcZkXQNỲNS̀UqNZTNYPQNvTZYQ_NwYWYQVfN

Wf gT̂NìTYUW[ỲUǸUNw]k[̀TYUW[ỲUNaUZ̀UNỲN[̀T_][YZTcNWT̂Np ÙqǸTNYPQNeÙdQ[YNVPWXXNV]aaX̂NỲNYPQNRSTQUNWN
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IJKLMNOPPQROSQTNTUOTNOMNVWSXLQPYNZLK[LO\NIXOL]UNUOINSXLQPQXRNTUOTNÔ̂NJKL_XLINKMNTUXNZLK̀X]TNOLXNXQTUXLN̂X[ÔN
LXIQRXMTINKLNOaTUKLQbXRNcYNONIOM]TQKMXRNdXRXLÔNJKL_NOaTUKLQbOTQKMNZLK[LO\eNN

fghijijikglmnopqgrsmtutuv
Oe wKMTLO]TKLNIUÔ̂NZLKSQRXNONTXMNxyz{NUKaLN|]]aZOTQKMÔN}OPXTYNOMRN~XÔTUN�R\QMQITLOTQKMNx|}~�{N
]KMITLa]TQKMNIOPXTYNZLK[LO\NPKLNÔ̂NX\ẐKYXXINJUKNJQ̂̂NcXNKMWIQTXNOTNTUXNZLK̀X]TeN�UXN]KMITLa]TQKMNIOPXTYN
ZLK[LO\NIUÔ̂NQM]̂aRXNON]KaLIXNQMN]KMITLa]TQKMNIOPXTYNOMRNUXÔTUNTUOTNQINOZZLKSXRNcYN|}~�NKLNONIQ\Q̂OLN
ZLK[LO\NOZZLKSXRNcYNTUXN�QIIKaLQN�XZOLT\XMTNKPN�OcKLNOMRN�MRaITLQÔN�X̂OTQKMINTUOTNQINOTN̂XOITNOINITLQM[XMTNOIN
OMNOZZLKSXRN|}~�NZLK[LO\NOINLX�aQLXRNcYN}X]TQKMN���e���N�}�KeN

ce�PNOMYNKMWIQTXNX\ẐKYXXINUORNMKTNZLXSQKaÎYN]K\ẐXTXRNON]KMITLa]TQKMNIOPXTYNZLK[LO\�NwKMTLO]TKLNIUÔ̂N
LX�aQLXNTUKIXNKMWIQTXNX\ẐKYXXINTKN]K\ẐXTXNON]KMITLa]TQKMNIOPXTYNZLK[LO\NJQTUQMNIQ�TYNx�z{NROYINOPTXLNTUXN
ROTXNJKL_NKMNTUXNZLK̀X]TN]K\\XM]XIeNwKMTLO]TKLNO]_MKĴXR[XINOMRNO[LXXINTUOTNOMYNKPNTUXNwKMTLO]TKL�IN
X\ẐKYXXINPKaMRNKMNTUXNZLK̀X]TNIQTXNJQTUKaTNRK]a\XMTOTQKMNKPNTUXNIa]]XIIPâN]K\ẐXTQKMNKPNON]KMITLa]TQKMN
IOPXTYNZLK[LO\NIUÔ̂NcXNLX�aQLXRNTKNZLKRa]XNIa]UNRK]a\XMTOTQKMNJQTUQMNTJXMTYNx�z{NROYI�NKLNJQ̂̂NcXNIac̀X]TNTKN
LX\KSÔNPLK\NTUXN�LK̀X]TeN

]e wKMTLO]TKLNIUÔ̂NLX�aQLXNÔ̂NKPNQTINIac]KMTLO]TKLINTKN]K\ẐYNJQTUNTUXNLX�aQLX\XMTINKPNTUQIN}X]TQKMeNN

Re�KTQ]XNKPN�XMÔTQXINPKLNdOQ̂aLXNTKN�LKSQRXN}OPXTYN�LOQMQM[�N

Qe wKMTLO]TKLNIUÔ̂NPKLPXQTNTKN|JMXLNOINONZXMÔTYNTJKNTUKaIOMRNPQSXNUaMRLXRNRK̂̂OLINx����zz{�NẐaINKMXN
UaMRLXRNRK̂̂OLINx�yzzNPKLNXO]UNKMNIQTXNX\ẐKYXXNX\ẐKYXRNcYN]KMTLO]TKLNKLNQTINIac]KMTLO]TKL�NPKLNXO]UN
wÔXMROLNROY�NKLNZKLTQKMNTUXLX�NIa]UNKMWIQTXNX\ẐKYXXNQINX\ẐKYXRNJQTUKaTNTUXN]KMITLa]TQKMNIOPXTYN
TLOQMQM[NLX�aQLXRNQMN}X]TQKMN�eyeye�ONOcKSXeN

QQe�UXNZXMÔTYNRXI]LQcXRNQMNIacIX]TQKMNxQ{NKPNTUQINIacIX]TQKMNIUÔ̂NMKTNcX[QMNTKNO]]LaXNaMTQ̂NTUXNTQ\XNZXLQKRN
RXI]LQcXRNQMNIacIX]TQKMINxc{NOMRNx]{NOcKSXNUOSXNX̂OZIXReN

QQQe�QK̂OTQKMINKPN}X]TQKMN�eyeye�NOMRNQ\ZKIQTQKMNKPNTUXNZXMÔTYNRXI]LQcXRNQMNTUQIN}X]TQKMNIUÔ̂NcXNQMSXITQ[OTXRN
OMRNRXTXL\QMXRNcYNTUXN�QIIKaLQN�XZOLT\XMTNKPN�OcKLNOMRN�MRaITLQÔN�X̂OTQKMIN

fghijikN�UXNwKMTLO]TKLNIUÔ̂NZXLPKL\NTUXN�KL_NQMNO]]KLROM]XNJQTUNTUXNwKMTLO]TN�K]a\XMTIe

fghijihN�UXNwKMTLO]TKLNIUÔ̂NMKTNcXNLX̂QXSXRNKPNQTINKĉQ[OTQKMINTKNZXLPKL\NTUXN�KL_NQMNO]]KLROM]XNJQTUNTUXNwKMTLO]TN
�K]a\XMTINXQTUXLNcYNO]TQSQTQXINKLNRaTQXINKPNTUXN�L]UQTX]TNQMNTUXN�L]UQTX]T�INOR\QMQITLOTQKMNKPNTUXNwKMTLO]T�NKLNcYNTXITI�N
QMIZX]TQKMINKLNOZZLKSÔINLX�aQLXRNKLNZXLPKL\XRNcYNZXLIKMINKLNXMTQTQXINKTUXLNTUOMNTUXNwKMTLO]TKLe

fghikg�o�to�g�ng��upsm�pg�����oup�gmu g¡to¢ g��u tpt�u�g£qg��upsm�p�s
fghikijNV�X]aTQKMNKPNTUXNwKMTLO]TNcYNTUXNwKMTLO]TKLNQINONLXZLXIXMTOTQKMNTUOTNTUXNwKMTLO]TKLNUOINSQIQTXRNTUXNIQTX�NcX]K\XN
[XMXLÔ̂YNPO\Q̂QOLNJQTUN̂K]ÔN]KMRQTQKMINaMRXLNJUQ]UNTUXN�KL_NQINTKNcXNZXLPKL\XR�NOMRN]KLLX̂OTXRNZXLIKMÔN
KcIXLSOTQKMINJQTUNLX�aQLX\XMTINKPNTUXNwKMTLO]TN�K]a\XMTIe

fghikikN¤X]OaIXNTUXNwKMTLO]TN�K]a\XMTINOLXN]K\ẐX\XMTOLY�NTUXNwKMTLO]TKLNIUÔ̂�NcXPKLXNITOLTQM[NXO]UNZKLTQKMNKPNTUXN
�KL_�N]OLXPâ̂YNITaRYNOMRN]K\ZOLXNTUXNSOLQKaINwKMTLO]TN�K]a\XMTINLX̂OTQSXNTKNTUOTNZKLTQKMNKPNTUXN�KL_�NOINJX̂̂NOINTUXN
QMPKL\OTQKMNPaLMQIUXRNcYNTUXN|JMXLNZaLIaOMTNTKN}X]TQKMN�e�e¥�NIUÔ̂NTO_XNPQX̂RN\XOIaLX\XMTINKPNOMYNX�QITQM[N
]KMRQTQKMINLX̂OTXRNTKNTUOTNZKLTQKMNKPNTUXN�KL_�NOMRNIUÔ̂NKcIXLSXNOMYN]KMRQTQKMINOTNTUXNIQTXNOPPX]TQM[NQTeN�UXIXN
KĉQ[OTQKMINOLXNPKLNTUXNZaLZKIXNKPNPO]Q̂QTOTQM[N]KKLRQMOTQKMNOMRN]KMITLa]TQKMNcYNTUXNwKMTLO]TKLNOMRNOLXNMKTNPKLNTUXN
ZaLZKIXNKPNRQI]KSXLQM[NXLLKLI�NK\QIIQKMI�NKLNQM]KMIQITXM]QXINQMNTUXNwKMTLO]TN�K]a\XMTI¦NUKJXSXL�NTUXNwKMTLO]TKLNIUÔ̂N
ZLK\ZT̂YNLXZKLTNTKNTUXN�L]UQTX]TNOMYNXLLKLI�NQM]KMIQITXM]QXINKLNK\QIIQKMINRQI]KSXLXRNcYNKLN\ORXN_MKJMNTKNTUXN
wKMTLO]TKLNOINONLX�aXITNPKLNQMPKL\OTQKMNQMNIa]UNPKL\NOINTUXN�L]UQTX]TN\OYNLX�aQLXeN�TNQINLX]K[MQbXRNTUOTNTUXNwKMTLO]TKL�IN
LXSQXJNQIN\ORXNQMNTUXNwKMTLO]TKL�IN]OZO]QTYNOINON]KMTLO]TKLNOMRNMKTNOINON̂Q]XMIXRNRXIQ[MNZLKPXIIQKMÔ�NaM̂XIINKTUXLJQIXN
IZX]QPQ]Ô̂YNZLKSQRXRNQMNTUXNwKMTLO]TN�K]a\XMTIe

fghikihN�UXNwKMTLO]TKLNQINMKTNLX�aQLXRNTKNOI]XLTOQMNTUOTNTUXNwKMTLO]TN�K]a\XMTINOLXNQMNO]]KLROM]XNJQTUNOZẐQ]OĉXN̂OJI�N
ITOTaTXI�NKLRQMOM]XI�N]KRXI�NLâXINOMRNLX[âOTQKMI�NKLN̂OJPâNKLRXLINKPNZaĉQ]NOaTUKLQTQXI�NcaTNTUXNwKMTLO]TKLNIUÔ̂N
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IJKLIMNOPJQIKJMPMKPMRQPSJTRUMQTMPVWOPWKWTKWXKJLUMOPYUZTK[QJQYP\OPKJPLVYQP]WK̂WPMKPMRQP_KWMJVTMKJPVZPVPJQ̀aQZMPXKJP
UWXKJLVMUKWPUWPZaTRPXKJLPVZPMRQPSJTRUMQTMPLVOPJQ̀aUJQb

cdefgfhPiXPMRQP_KWMJVTMKJP\QNUQ[QZPMRVMPVYYUMUKWVNPTKZMPKJPMULQPUZPUW[KN[QYP\QTVaZQPKXPTNVJUXUTVMUKWZPKJPUWZMJaTMUKWZPMRQP
SJTRUMQTMPUZZaQZPUWPJQZIKWZQPMKPMRQP_KWMJVTMKJjZPWKMUTQZPKJPJQ̀aQZMZPXKJPUWXKJLVMUKWPIaJZaVWMPMKPkQTMUKWZPlbmbmPKJPlbmblnP
MRQP_KWMJVTMKJPZRVNNPZa\LUMP_NVULZPVZPIJK[UYQYPUWPSJMUTNQPopbPiXPMRQP_KWMJVTMKJPXVUNZPMKPIQJXKJLPMRQPK\NUqVMUKWZPKXP
kQTMUKWZPlbmbmPKJPlbmblnPMRQP_KWMJVTMKJPZRVNNPIVOPZaTRPTKZMZPVWYPYVLVqQZPMKPMRQPr̂ WQJnPZa\sQTMPMKPkQTMUKWPopbobtnPVZP
K̂aNYPRV[QP\QQWPV[KUYQYPUXPMRQP_KWMJVTMKJPRVYPIQJXKJLQYPZaTRPK\NUqVMUKWZbPiXPMRQP_KWMJVTMKJPIQJXKJLZPMRKZQP
K\NUqVMUKWZnPMRQP_KWMJVTMKJPZRVNNPWKMP\QPNUV\NQPMKPMRQPr̂ WQJPKJPSJTRUMQTMPXKJPYVLVqQZPJQZaNMUWqPXJKLPQJJKJZnP
UWTKWZUZMQWTUQZPKJPKLUZZUKWZPUWPMRQP_KWMJVTMPuKTaLQWMZnPXKJPYUXXQJQWTQZP\QM̂QQWPXUQNYPLQVZaJQLQWMZPKJPTKWYUMUKWZP
VWYPMRQP_KWMJVTMPuKTaLQWMZnPKJPXKJPWKWTKWXKJLUMUQZPKXPMRQP_KWMJVTMPuKTaLQWMZPMKPVIINUTV\NQPNV̂ZnPZMVMaMQZnP
KJYUWVWTQZnPTKYQZnPJaNQZPVWYPJQqaNVMUKWZnPVWYPNV̂XaNPKJYQJZPKXPIa\NUTPVaMRKJUMUQZb

cdefedvwxyz{|}|~�d���d�~�}�zw��|~�d�z~�y�wzy}
cdefef�P�RQP_KWMJVTMKJPZRVNNPZaIQJ[UZQPVWYPYUJQTMPMRQP�KJ]nPaZUWqPMRQP_KWMJVTMKJjZP\QZMPZ]UNNPVWYPVMMQWMUKWbP�RQP
_KWMJVTMKJPZRVNNP\QPZKNQNOPJQZIKWZU\NQPXKJnPVWYPRV[QPTKWMJKNPK[QJnPTKWZMJaTMUKWPLQVWZnPLQMRKYZnPMQTRWÙaQZnPZQ̀aQWTQZnP
VWYPIJKTQYaJQZnPVWYPXKJPTKKJYUWVMUWqPVNNPIKJMUKWZPKXPMRQP�KJ]PaWYQJPMRQP_KWMJVTMbPiXPMRQP_KWMJVTMPuKTaLQWMZPqU[QP
ZIQTUXUTPUWZMJaTMUKWZPTKWTQJWUWqPTKWZMJaTMUKWPLQVWZnPLQMRKYZnPMQTRWÙaQZnPZQ̀aQWTQZnPKJPIJKTQYaJQZnPMRQP_KWMJVTMKJP
ZRVNNPQ[VNaVMQPMRQPsK\ZUMQPZVXQMOPMRQJQKXPVWYPZRVNNP\QPZKNQNOPJQZIKWZU\NQPXKJPMRQPsK\ZUMQPZVXQMOPKXPZaTRPLQVWZnPLQMRKYZnP
MQTRWÙaQZnPZQ̀aQWTQZnPKJPIJKTQYaJQZbPiXPMRQP_KWMJVTMKJPYQMQJLUWQZPMRVMPZaTRPLQVWZnPLQMRKYZnPMQTRWÙaQZnPZQ̀aQWTQZP
KJPIJKTQYaJQZPLVOPWKMP\QPZVXQnPMRQP_KWMJVTMKJPZRVNNPqU[QPMULQNOPWKMUTQPMKPMRQPr̂ WQJPVWYPSJTRUMQTMnPVWYPZRVNNPIJKIKZQP
VNMQJWVMU[QPLQVWZnPLQMRKYZnPMQTRWÙaQZnPZQ̀aQWTQZnPKJPIJKTQYaJQZbP�RQPSJTRUMQTMPZRVNNPQ[VNaVMQPMRQPIJKIKZQYP
VNMQJWVMU[QPZKNQNOPXKJPTKWXKJLVWTQP̂UMRPMRQPYQZUqWPUWMQWMPXKJPMRQPTKLINQMQYPTKWZMJaTMUKWbP�WNQZZPMRQPSJTRUMQTMPK\sQTMZP
MKPMRQP_KWMJVTMKJjZPIJKIKZQYPVNMQJWVMU[QnPMRQP_KWMJVTMKJPZRVNNPIQJXKJLPMRQP�KJ]PaZUWqPUMZPVNMQJWVMU[QPLQVWZnPLQMRKYZnP
MQTRWÙaQZnPZQ̀aQWTQZnPKJPIJKTQYaJQZbP

cdefefgP�RQP_KWMJVTMKJPZRVNNP\QPJQZIKWZU\NQPMKPMRQPr̂ WQJPXKJPVTMZPVWYPKLUZZUKWZPKXPMRQP_KWMJVTMKJjZPQLINKOQQZnP
ka\TKWMJVTMKJZPVWYPMRQUJPVqQWMZPVWYPQLINKOQQZnPVWYPKMRQJPIQJZKWZPKJPQWMUMUQZPIQJXKJLUWqPIKJMUKWZPKXPMRQP�KJ]PXKJnPKJP
KWP\QRVNXPKXnPMRQP_KWMJVTMKJPKJPVWOPKXPUMZPka\TKWMJVTMKJZb

cdefefeP�RQP_KWMJVTMKJPZRVNNP\QPJQZIKWZU\NQPXKJPUWZIQTMUKWPKXPIKJMUKWZPKXP�KJ]PVNJQVYOPIQJXKJLQYPMKPYQMQJLUWQPMRVMP
ZaTRPIKJMUKWZPVJQPUWPIJKIQJPTKWYUMUKWPMKPJQTQU[QPZa\ZQ̀aQWMP�KJ]b

cdefhd���~zd���d���yz|��}
cdefhf�P�WNQZZPKMRQĴUZQPIJK[UYQYPUWPMRQP_KWMJVTMPuKTaLQWMZnPMRQP_KWMJVTMKJPZRVNNPIJK[UYQPVWYPIVOPXKJPNV\KJnP
LVMQJUVNZnPQ̀aUILQWMnPMKKNZnPTKWZMJaTMUKWPQ̀aUILQWMPVWYPLVTRUWQJOnP̂VMQJnPRQVMnPaMUNUMUQZnPMJVWZIKJMVMUKWnPVWYPKMRQJP
XVTUNUMUQZPVWYPZQJ[UTQZPWQTQZZVJOPXKJPIJKIQJPQ�QTaMUKWPVWYPTKLINQMUKWPKXPMRQP�KJ]nP̂RQMRQJPMQLIKJVJOPKJPIQJLVWQWMP
VWYP̂RQMRQJPKJPWKMPUWTKJIKJVMQYPKJPMKP\QPUWTKJIKJVMQYPUWPMRQP�KJ]b

cdefhfgP��TQIMPUWPMRQPTVZQPKXPLUWKJPTRVWqQZPUWPMRQP�KJ]PVIIJK[QYP\OPMRQPSJTRUMQTMPUWPVTTKJYVWTQP̂UMRPkQTMUKWPlbomb�P
KJPKJYQJQYP\OPMRQPSJTRUMQTMPUWPVTTKJYVWTQP̂UMRPkQTMUKWPtb�nPMRQP_KWMJVTMKJPLVOPLV]QPZa\ZMUMaMUKWZPKWNOP̂UMRPMRQP
TKWZQWMPKXPMRQPr̂ WQJnPVXMQJPQ[VNaVMUKWP\OPMRQPSJTRUMQTMPVWYPUWPVTTKJYVWTQP̂UMRPVP_RVWqQPrJYQJPKJP_KWZMJaTMUKWP
_RVWqQPuUJQTMU[Qb

cdefhfeP�RQP_KWMJVTMKJPZRVNNPQWXKJTQPZMJUTMPYUZTUINUWQPVWYPqKKYPKJYQJPVLKWqPMRQP_KWMJVTMKJjZPQLINKOQQZPVWYPKMRQJP
IQJZKWZPTVJJOUWqPKaMPMRQP�KJ]bP�RQP_KWMJVTMKJPZRVNNPWKMPIQJLUMPQLINKOLQWMPKXPaWXUMPIQJZKWZPKJPIQJZKWZPWKMPIJKIQJNOP
Z]UNNQYPUWPMVZ]ZPVZZUqWQYPMKPMRQLb

cdef�d��zz����
cdef�f�P�RQP_KWMJVTMKJP̂VJJVWMZPMKPMRQPr̂ WQJPVWYPSJTRUMQTMPMRVMPLVMQJUVNZPVWYPQ̀aUILQWMPXaJWUZRQYPaWYQJPMRQP_KWMJVTMP
ÛNNP\QPKXPqKKYP̀aVNUMOPVWYPWQ̂PaWNQZZPMRQP_KWMJVTMPuKTaLQWMZPJQ̀aUJQPKJPIQJLUMPKMRQĴUZQbP�RQP_KWMJVTMKJPXaJMRQJP
V̂JJVWMZPMRVMPMRQP�KJ]P̂UNNPTKWXKJLPMKPMRQPJQ̀aUJQLQWMZPKXPMRQP_KWMJVTMPuKTaLQWMZPVWYP̂UNNP\QPXJQQPXJKLPYQXQTMZnP
Q�TQIMPXKJPMRKZQPUWRQJQWMPUWPMRQP̀aVNUMOPKXPMRQP�KJ]PMRQP_KWMJVTMPuKTaLQWMZPJQ̀aUJQPKJPIQJLUMbP�KJ]nPLVMQJUVNZnPKJP
Q̀aUILQWMPWKMPTKWXKJLUWqPMKPMRQZQPJQ̀aUJQLQWMZPLVOP\QPTKWZUYQJQYPYQXQTMU[QbP�RQP_KWMJVTMKJjZP̂VJJVWMOPQ�TNaYQZP
JQLQYOPXKJPYVLVqQPKJPYQXQTMPTVaZQYP\OPV\aZQnPVNMQJVMUKWZPMKPMRQP�KJ]PWKMPQ�QTaMQYP\OPMRQP_KWMJVTMKJnPULIJKIQJPKJP
UWZaXXUTUQWMPLVUWMQWVWTQnPULIJKIQJPKIQJVMUKWnPKJPWKJLVNP̂QVJPVWYPMQVJPVWYPWKJLVNPaZVqQbPiXPJQ̀aUJQYP\OPMRQPSJTRUMQTMnP
MRQP_KWMJVTMKJPZRVNNPXaJWUZRPZVMUZXVTMKJOPQ[UYQWTQPVZPMKPMRQP]UWYPVWYP̀aVNUMOPKXPLVMQJUVNZPVWYPQ̀aUILQWMb
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IJKLMLNLNJOPQRSTUVWXYVTWRZPX[[RYTWWQYVR\Q]QYVZR̂URX[[R_TWV̂TUZRT]RVPQR̀TWaR]TWRXR_QŴT\RT]RTUQRbcdReQXWR]WTfRVPQRgXVQRT]R
hijZVXUV̂X[RSTf_[QV̂TURT]RQXYPR_TWV̂TURT]RVPQRkTWalRmTVP̂UnR̂URVPQRXjToQR̂U]QWZRTWR̂f_[̂QZRVPXVRVP̂ZRniXWXUVQQRZPX[[R
X__[eR̀PQUR\XfXnQRTYYiWZR\iQRVTR̂f_WT_QWRfX̂UVQUXUYQRTWRT_QWXV̂TUpRTWRVTRUTWfX[R̀QXWRXU\RiZXnQlR

IJKLMLNLqRrXYPRhijYTUVWXYVTWpRhijsZijYTUVWXYVTWRTWRhi__[̂QWRZPX[[RniXWXUVQQRVTRVPQRtQUQWX[RSTUVWXYVTWRX[[R̀TWapR
_TWV̂TUZRT]R̀TWaRXU\R̂VQfZRZi__[̂Q\pRXZRVPQRYXZQRfXeRjQpRXnX̂UZVR\Q]QYVZRWQZi[V̂UnR]WTfRVPQRiZQRT]RXUeR̂U]QŴTWR
fXVQŴX[ZpRQuî_fQUVRTWR̀TWafXUZP̂_R]TWRTUQRbcdReQXWR]WTfRVPQRgXVQRT]RhijZVXUV̂X[RSTf_[QV̂TURTWRjQUQ]̂ŶX[R
TYYi_XUYeRT]RVPQR_WTvQYVRjeRVPQRẁ UQWpR̀P̂YPQoQWR̂ZRQXW[̂QWlRxVRZPX[[RjQRVPQRtQUQWX[RSTUVWXYVTWyZRWQZ_TUẐĵ[̂VeRVTR
QUZiWQRYTf_[̂XUYQRVTRVPQR̀XWWXUVeRjeRQXYPRhijYTUVWXYVTWpRhijsZijYTUVWXYVTWpRTWRhi__[̂QWlR

IJKLMLNLKJxURXUeRYXZQR̀PQWQpR̂UR]i[]̂[[̂UnRVPQRWQuîWQfQUVZRT]RVP̂ZRSTUVWXYVpRVPQRSTUVWXYVTWpRhijYTUVWXYVTWpR
hijsZijYTUVWXYVTWpRTWRhi__[̂QWR\̂ZViWjZRXUeRTVPQWR̀TWaR̂UR_[XYQRTWRiU\QWRYTUVWXYVpRPQRZPX[[RjQRWQZ_TUẐj[QRVTR_QW]TWfpR
XWWXUnQpRXU\R_XeR]TWRWQZVTŴUnRZiYPRVTRTŴn̂UX[RYTU\̂V̂TUl

IJKLMLqRz[[RfXVQŴX[pRQuî_fQUVpRTWRTVPQWRZ_QŶX[R̀XWWXUV̂QZRWQuîWQ\RjeRVPQRSTUVWXYVRgTYifQUVZRZPX[[RjQR̂ZZiQ\R̂URVPQR
UXfQRT]RVPQRẁ UQWpRTWRZPX[[RjQRVWXUZ]QWXj[QRVTRVPQRẁ UQWpRXU\RZPX[[RYTffQUYQR̂URXYYTW\XUYQR̀ V̂PRhQYV̂TUR{l|l}l

IJKL~J�����J�����������������������������������������������������������������������������������������������������������������
������������������������������������������������������������������������������������������������������������������������������������ 

IJKL¡J¢�£¤¥¦�§J̈���§J©ª¦¥«��J�¬J®ª¤̄°¥�¬«�J±¥¦²J³�±�
IJKL¡LNŔU[QZZRTVPQẀ ẐQR_WTô\Q\R̂URVPQRSTUVWXYVRgTYifQUVZpRVPQRSTUVWXYVTWRZPX[[RZQYiWQRXU\R_XeR]TWRVPQRjî[\̂UnR
_QWf̂VRXZR̀Q[[RXZR]TWRTVPQWR_QWf̂VZpR]QQZpR[̂YQUZQZpRXU\R̂UZ_QYV̂TUZRjeRnToQWUfQUVRXnQUŶQZRUQYQZZXWeR]TWR_WT_QWR
QµQYiV̂TURXU\RYTf_[QV̂TURT]RVPQRkTWaRVPXVRXWQRYiZVTfXŴ[eRZQYiWQ\RX]VQWRQµQYiV̂TURT]RVPQRSTUVWXYVRXU\R[QnX[[eRWQuîWQ\R
XVRVPQRV̂fQRĵ\ZRXWQRWQYQ̂oQ\RTWRUQnTV̂XV̂TUZRYTUY[i\Q\l

IJKL¡LNLNJẁ UQWR̀ [̂[RZQYiWQRXU\R_XeR]TWRVPQRjî[\̂UnR_QWf̂VlRz[[RTVPQWR_QWf̂VZRXU\RXZZTŶXVQ\R]QQZRXWQRVPQRWQZ_TUẐĵ[̂VeR
T]RVPQRYTUVWXYVTWlR

IJKL¡LqROPQRSTUVWXYVTWRZPX[[RYTf_[eR̀ V̂PRXU\Rn̂oQRUTV̂YQZRWQuîWQ\RjeRX__[̂YXj[QR[X̀ZpRZVXViVQZpRTW\̂UXUYQZpRYT\QZpR
Wi[QZRXU\RWQni[XV̂TUZpRXU\R[X̀]i[RTW\QWZRT]R_ij[̂YRXiVPTŴV̂QZRX__[̂YXj[QRVTR_QW]TWfXUYQRT]RVPQRkTWal

IJKL¡LKRx]RVPQRSTUVWXYVTWR_QW]TWfZRkTWaRaUT̀ ÛnR̂VRVTRjQRYTUVWXWeRVTRX__[̂YXj[QR[X̀ZpRZVXViVQZpRTW\̂UXUYQZpRYT\QZpRWi[QZR
XU\RWQni[XV̂TUZpRTWR[X̀]i[RTW\QWZRT]R_ij[̂YRXiVPTŴV̂QZpRVPQRSTUVWXYVTWRZPX[[RXZZifQRX__WT_ŴXVQRWQZ_TUẐĵ[̂VeR]TWRZiYPR
kTWaRXU\RZPX[[RjQXWRVPQRYTZVZRXVVŴjiVXj[QRVTRYTWWQYV̂TUl

IJKL¡L¶J®ª¬«��°�Jª£J·¬̧¬ª±¬J®ª¬¥¦¥ª¬�
x]RVPQRSTUVWXYVTWRQUYTiUVQWZRYTU\̂V̂TUZRXVRVPQRẐVQRVPXVRXWQRbcdRZijZiW]XYQRTWRTVPQẀ ẐQRYTUYQX[Q\R_PeẐYX[RYTU\̂V̂TUZR
VPXVR\̂]]QWRfXVQŴX[[eR]WTfRVPTZQR̂U\̂YXVQ\R̂URVPQRSTUVWXYVRgTYifQUVZRTWRb¹dRiUaUT̀UR_PeẐYX[RYTU\̂V̂TUZRT]RXUR
iUiZiX[RUXViWQRVPXVR\̂]]QWRfXVQŴX[[eR]WTfRVPTZQRTW\̂UXŴ[eR]TiU\RVTRQµ̂ZVRXU\RnQUQWX[[eRWQYTnÛºQ\RXZR̂UPQWQUVR̂UR
YTUZVWiYV̂TURXYV̂ôV̂QZRT]RVPQRYPXWXYVQWR_WTô\Q\R]TWR̂URVPQRSTUVWXYVRgTYifQUVZpRVPQRSTUVWXYVTWRZPX[[R_WTf_V[eR_WTô\QR
UTV̂YQRVTRVPQRẁ UQWRXU\RVPQRzWYP̂VQYVRjQ]TWQRYTU\̂V̂TUZRXWQR\̂ZViWjQ\RXU\R̂URUTRQoQUVR[XVQWRVPXURc}R\XeZRX]VQWR]̂WZVR
TjZQWoXUYQRT]RVPQRYTU\̂V̂TUZlROPQRzWYP̂VQYVR̀ [̂[R_WTf_V[eR̂UoQZV̂nXVQRZiYPRYTU\̂V̂TUZRXU\pR̂]RVPQRzWYP̂VQYVR\QVQWf̂UQZR
VPXVRVPQeR\̂]]QWRfXVQŴX[[eRXU\RYXiZQRXUR̂UYWQXZQRTWR\QYWQXZQR̂URVPQRSTUVWXYVTWyZRYTZVRT]pRTWRV̂fQRWQuîWQ\R]TWpR
_QW]TWfXUYQRT]RXUeR_XWVRT]RVPQRkTWapR̀ [̂[RWQYTffQU\RVPXVRXURQuîVXj[QRX\viZVfQUVRjQRfX\QR̂URVPQRSTUVWXYVRhifRTWR
STUVWXYVRÔfQpRTWRjTVPlRx]RVPQRzWYP̂VQYVR\QVQWf̂UQZRVPXVRVPQRYTU\̂V̂TUZRXVRVPQRẐVQRXWQRUTVRfXVQŴX[[eR\̂]]QWQUVR]WTfRVPTZQR
Û\̂YXVQ\R̂URVPQRSTUVWXYVRgTYifQUVZRXU\RVPXVRUTRYPXUnQR̂URVPQRVQWfZRT]RVPQRSTUVWXYVR̂ZRviZV̂]̂Q\pRVPQRzWYP̂VQYVRZPX[[R
_WTf_V[eRUTV̂]eRVPQRẁ UQWRXU\RSTUVWXYVTWpRZVXV̂UnRVPQRWQXZTUZlRx]RQ̂VPQWR_XWVeR\̂Z_iVQZRVPQRzWYP̂VQYVyZR\QVQWf̂UXV̂TURTWR
WQYTffQU\XV̂TUpRVPXVR_XWVeRfXeRZijf̂VRXRS[X̂fRXZR_WTô\Q\R̂URzWV̂Y[QRc»l

IJKL¡LMRx]pR̂URVPQRYTiWZQRT]RVPQRkTWapRVPQRSTUVWXYVTWRQUYTiUVQWZRPifXURWQfX̂UZRTWRWQYTnÛºQZRVPQRQµ̂ZVQUYQRT]RjiŴX[R
fXWaQWZpRXWYPXQT[Tn̂YX[RẐVQZRTWR̀QV[XU\ZRUTVR̂U\̂YXVQ\R̂URVPQRSTUVWXYVRgTYifQUVZpRVPQRSTUVWXYVTWRZPX[[R̂ffQ\̂XVQ[eR
ZiZ_QU\RXUeRT_QWXV̂TUZRVPXVR̀Ti[\RX]]QYVRVPQfRXU\RZPX[[RUTV̂]eRVPQRẁ UQWRXU\RzWYP̂VQYVlŔ_TURWQYQ̂_VRT]RZiYPRUTV̂YQpR
VPQRẁ UQWRZPX[[R_WTf_V[eRVXaQRXUeRXYV̂TURUQYQZZXWeRVTRTjVX̂URnToQWUfQUVX[RXiVPTŴºXV̂TURWQuîWQ\RVTRWQZifQRVPQR
T_QWXV̂TUZlROPQRSTUVWXYVTWRZPX[[RYTUV̂UiQRVTRZiZ_QU\RZiYPRT_QWXV̂TUZRiUV̂[RTVPQẀ ẐQR̂UZVWiYVQ\RjeRVPQRẁ UQWRjiVRZPX[[R
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IJKLMKNOPQMLRPSTTPJLROUPJVOUSLMJKWPLRSLPXJPKJLPSYYOILPLRJWOPUOZSMKWPJUPYOSLNUOW[P\O]NOWLWPYJUPSX̂NWLZOKLWPMKPLROP_JKLUSILP
ǸZPSKXP_JKLUSILPaMZOPSUMWMKbPYUJZPLROPOcMWLOKIOPJYPWNIRPUOZSMKWPJUPYOSLNUOWPZSdPeOPZSXOPSWPVUJfMXOXPMKPgULMITOPhi[

jklmnkoppqrstuvw
jklmnmxPaROP_JKLUSILJUPWRSTTPMKITNXOPMKPLROP_JKLUSILP̀NZPSTTPSTTJQSKIOWPWLSLOXPMKPLROP_JKLUSILPyJINZOKLW[PzLOZWP
IJfOUOXPedPSTTJQSKIOWPWRSTTPeOPWNVVTMOXPYJUPWNIRPSZJNKLWPSKXPedPWNIRPVOUWJKWPJUPOKLMLMOWPSWPLROP{QKOUPZSdPXMUOIL|PeNLP
LROP_JKLUSILJUPWRSTTPKJLPeOPUO]NMUOXPLJPOZVTJdPVOUWJKWPJUPOKLMLMOWPLJPQRJZPLROP_JKLUSILJUPRSWPUOSWJKSeTOPJêOILMJK[

jklmnm}P~KTOWWPJLROUQMWOPVUJfMXOXPMKPLROP_JKLUSILPyJINZOKLW|
mx STTJQSKIOWPWRSTTPIJfOUPLROPIJWLPLJPLROP_JKLUSILJUPJYPZSLOUMSTWPSKXPO]NMVZOKLPXOTMfOUOXPSLPLROPWMLOPSKXPSTTP

UO]NMUOXPLScOW|PTOWWPSVVTMISeTOPLUSXOPXMWIJNKLW�
m} _JKLUSILJU�WPIJWLWPYJUPNKTJSXMKbPSKXPRSKXTMKbPSLPLROPWMLO|PTSeJU|PMKWLSTTSLMJKPIJWLW|PJfOUROSX|PVUJYML|PSKXP

JLROUPOcVOKWOWPIJKLOZVTSLOXPYJUPWLSLOXPSTTJQSKIOPSZJNKLWPWRSTTPeOPMKITNXOXPMKPLROP_JKLUSILP̀NZPeNLP
KJLPMKPLROPSTTJQSKIOW�PSKX

ml QROKOfOUPIJWLWPSUOPZJUOPLRSKPJUPTOWWPLRSKPSTTJQSKIOW|PLROP_JKLUSILP̀NZPWRSTTPeOPSX̂NWLOXPSIIJUXMKbTdP
edP_RSKbOP{UXOU[PaROPSZJNKLPJYPLROP_RSKbOP{UXOUPWRSTTPUOYTOILP�h�PLROPXMYYOUOKIOPeOLQOOKPSILNSTPIJWLWP
SKXPLROPSTTJQSKIOWPNKXOUP̀OILMJKP�[�[�[hPSKXP���PIRSKbOWPMKP_JKLUSILJU�WPIJWLWPNKXOUP̀OILMJKP�[�[�[�[

jklmnmlP�SLOUMSTWPSKXPO]NMVZOKLPNKXOUPSKPSTTJQSKIOPWRSTTPeOPWOTOILOXPedPLROP{QKOUPQMLRPUOSWJKSeTOPVUJZVLKOWW[

jklm�k���v��t�vt�vt�
jklm�mxPaROP_JKLUSILJUPWRSTTPOZVTJdPSPIJZVOLOKLPWNVOUMKLOKXOKLPSKXPKOIOWWSUdPSWWMWLSKLWPQRJPWRSTTPeOPMKPSLLOKXSKIOPSLP
LROP�UĴOILPWMLOPXNUMKbPVOUYJUZSKIOPJYPLROP�JU�[PaROPWNVOUMKLOKXOKLPWRSTTPUOVUOWOKLPLROP_JKLUSILJU|PSKXP
IJZZNKMISLMJKWPbMfOKPLJPLROPWNVOUMKLOKXOKLPWRSTTPeOPSWPeMKXMKbPSWPMYPbMfOKPLJPLROP_JKLUSILJU[

jklm�m}kaROP_JKLUSILJU|PSWPWJJKPSWPVUSILMISeTOPSYLOUPSQSUXPJYPLROP_JKLUSIL|PWRSTTPKJLMYdPLROP{QKOUPSKXPgUIRMLOILPJYPLROP
KSZOPSKXP]NSTMYMISLMJKWPJYPSPVUJVJWOXPWNVOUMKLOKXOKL[P�MLRMKPh�PXSdWPJYPUOIOMVLPJYPLROPMKYJUZSLMJK|PLROPgUIRMLOILPZSdP
KJLMYdPLROP_JKLUSILJU|PWLSLMKbPQROLROUPLROP{QKOUPJUPLROPgUIRMLOILP�h�PRSWPUOSWJKSeTOPJêOILMJKPLJPLROPVUJVJWOXP
WNVOUMKLOKXOKLPJUP���PUO]NMUOWPSXXMLMJKSTPLMZOPYJUPUOfMOQ[P�SMTNUOPJYPLROPgUIRMLOILPLJPVUJfMXOPKJLMIOPQMLRMKPLROPh��XSdP
VOUMJXPWRSTTPIJKWLMLNLOPKJLMIOPJYPKJPUOSWJKSeTOPJêOILMJK[

jklm�mlPaROP_JKLUSILJUPWRSTTPKJLPOZVTJdPSPVUJVJWOXPWNVOUMKLOKXOKLPLJPQRJZPLROP{QKOUPJUPgUIRMLOILPRSWPZSXOP
UOSWJKSeTOPSKXPLMZOTdPJêOILMJK[PaROP_JKLUSILJUPWRSTTPKJLPIRSKbOPLROPWNVOUMKLOKXOKLPQMLRJNLPLROP{QKOU�WPIJKWOKL|P
QRMIRPWRSTTPKJLPNKUOSWJKSeTdPeOPQMLRROTXPJUPXOTSdOX[

jklm�mlPaROP_JKLUSILJUPWRSTTPKJLPIRSKbOPJUPUOZJfOPLROPWNVOUMKLOKXOKLPYUJZPLROP�UĴOILP̀MLOPNKLMTP�MKSTP�SdZOKLPRSWP
eOOKPZSXOPNKTOWWPSVVUJfOX|PMKPQUMLMKb|PedPLROPgUIRMLOIL[P

jklmx�k�qt��su�q��wk�qtw���u��qtkst�k�������spk�u�v��pvw
jklmx�mxPaROP_JKLUSILJU|PVUJZVLTdPSYLOUPeOMKbPSQSUXOXPLROP_JKLUSIL|PWRSTTPWNeZMLPYJUPLROP{QKOU�WPSKXPgUIRMLOIL�WP
MKYJUZSLMJKPSP_JKLUSILJU�WPIJKWLUNILMJKPWIROXNTOPYJUPLROP�JU�[PaROPWIROXNTOPWRSTTPIJKLSMKPXOLSMTPSVVUJVUMSLOPYJUPLROP
�UĴOIL|PMKITNXMKbP�h�PLROPXSLOPJYPIJZZOKIOZOKLPJYPLROP�JU�|PMKLOUMZPWIROXNTOPZMTOWLJKOPXSLOW|PSKXPLROPXSLOPJYP
ǸeWLSKLMSTP_JZVTOLMJK�P���PSKPSVVJULMJKZOKLPJYPLROP�JU�PedPIJKWLUNILMJKPSILMfMLd�PSKXP���PLROPLMZOPUO]NMUOXPYJUP
IJZVTOLMJKPJYPOSIRPVJULMJKPJYPLROP�JU�[PaROPWIROXNTOPWRSTTPVUJfMXOPYJUPLROPJUXOUTdPVUJbUOWWMJKPJYPLROP�JU�PLJP
IJZVTOLMJKPSKXPWRSTTPKJLPOcIOOXPLMZOPTMZMLWPINUUOKLPNKXOUPLROP_JKLUSILPyJINZOKLW[PaROPWIROXNTOPWRSTTPeOPUOfMWOXPSLP
SVVUJVUMSLOPMKLOUfSTWPSWPUO]NMUOXPedPLROPIJKXMLMJKWPJYPLROP�JU�PSKXP�UĴOIL[

jklmx�m}PaROP_JKLUSILJU|PVUJZVLTdPSYLOUPeOMKbPSQSUXOXPLROP_JKLUSILPSKXPLROUOSYLOUPSWPKOIOWWSUdPLJPZSMKLSMKPSPINUUOKLP
WNeZMLLSTPWIROXNTO|PWRSTTPWNeZMLPSPWNeZMLLSTPWIROXNTOPYJUPLROPgUIRMLOIL�WPSVVUJfST[PaROPgUIRMLOIL�WPSVVUJfSTPWRSTTPKJLP
eOPNKUOSWJKSeTdPXOTSdOXPJUPQMLRROTX[PaROPWNeZMLLSTPWIROXNTOPWRSTTP�h�PeOPIJJUXMKSLOXPQMLRPLROP_JKLUSILJU�WP
IJKWLUNILMJKPWIROXNTO|PSKXP���PSTTJQPLROPgUIRMLOILPUOSWJKSeTOPLMZOPLJPUOfMOQPWNeZMLLSTW[PzYPLROP_JKLUSILJUPYSMTWPLJP
WNeZMLPSPWNeZMLLSTPWIROXNTO|PJUPYSMTWPLJPVUJfMXOPWNeZMLLSTWPMKPSIIJUXSKIOPQMLRPLROPSVVUJfOXPWNeZMLLSTPWIROXNTO|PLROP
_JKLUSILJUPWRSTTPKJLPeOPOKLMLTOXPLJPSKdPMKIUOSWOPMKP_JKLUSILP̀NZPJUPOcLOKWMJKPJYP_JKLUSILPaMZOPeSWOXPJKPLROPLMZOP
UO]NMUOXPYJUPUOfMOQPJYPWNeZMLLSTW[

jklmx�mlPaROP_JKLUSILJUPWRSTTPVOUYJUZPLROP�JU�PMKPbOKOUSTPSIIJUXSKIOPQMLRPLROPZJWLPUOIOKLPWIROXNTOWPWNeZMLLOXPLJPLROP
{QKOUPSKXPgUIRMLOIL[
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IJKLMMJNOPQRSTUVJWTXJYWRZ[SVJWUJU\SJY]US
_̂̀abcdefghecfai_gjjakgl̀agmgnjgoj̀pageae_̀aqfcr̀heainèpae_̀abcdefgheaschtk̀deipandhjtundvab_gdv̀awfùfipa
bcdiefthencdab_gdv̀asnf̀henm̀ipagduace_̀faxcunynhgencdipandavccuacfùfagduakgfl̀uahtff̀dejzaecandunhgèayǹjua
h_gdv̀iagduaìj̀hencdiakgùautfndvahcdiefthencdpagduae_̀ag{{fcm̀ua|_c{asfg}ndvipaqfcutheasgegpa|gk{j̀ipagdua
inknjgfaf̀~tnf̀uaitokneegji�â_̀ìai_gjjaòandàj̀hefcdnhaycfkacfa{g{̀fahc{zpagmgnjgoj̀aecae_̀a�fh_nèheagduaw}d̀fpagdua
ùjnm̀f̀uaecae_̀a�fh_nèheaycfaitokneegjaecae_̀aw}d̀fat{cdahck{j̀encdacyae_̀a�cflagiagaf̀hcfuacyae_̀a�cflagia
hcdiefthèu�

IJKLM�JY\OZJN�W�]T�V�J��OXQPUJNWUWJWTXJYWRZ[SV
IJKLM�LMa|_c{asfg}ndviagf̀aufg}ndvipaungvfgkipaih_̀utj̀ipagduace_̀faugegai{̀hngjjza{f̀{gf̀uaycfae_̀a�cflaozae_̀a
bcdefghecfacfaga|tohcdefghecfpa|to�itohcdefghecfpakgdtyghetf̀fpait{{jǹfpacfauniefnotecfaecanjjtiefgèaick̀a{cfencdacya
e_̀a�cfl�

IJKLM�L�aqfcutheasgegagf̀anjjtiefgencdipaiegdugfuaih_̀utj̀ipa{̀fycfkgdh̀ah_gfeipandiefthencdipaofch_tf̀ipaungvfgkipagdua
ce_̀fandycfkgencdaytfdni_̀uaozae_̀abcdefghecfaecanjjtiefgèakgèfngjiacfà~tn{k̀deaycfaick̀a{cfencdacyae_̀a�cfl�

IJKLM�LKa|gk{j̀iagf̀a{_zinhgjà�gk{j̀iae_geanjjtiefgèakgèfngjipà~tn{k̀depacfa}cflkgdi_n{pagduàiegojni_aiegdugfuia
oza}_nh_ae_̀a�cfla}njjaòartuv̀u�

IJKLM�L�a|_c{asfg}ndvipaqfcutheasgegpa|gk{j̀ipagduainknjgfaitokneegjiagf̀adceabcdefgheaschtk̀dei�â_̀nfa{tf{cìania
ecaùkcdiefgèa_c}ae_̀abcdefghecfa{fc{cìiaecahcdycfkaecae_̀andycfkgencdavnm̀dagduae_̀aùinvdahcdh̀{eà�{f̀iìuanda
e_̀abcdefgheaschtk̀deiaycfae_cìa{cfencdiacyae_̀a�cflaycfa}_nh_ae_̀abcdefgheaschtk̀deiaf̀~tnf̀aitokneegji�a�̀mǹ}a
ozae_̀a�fh_nèheaniaitor̀heaecae_̀ajnknegencdiacya|̀hencda������a�dycfkgencdgjaitokneegjiat{cda}_nh_ae_̀a�fh_nèheaniadcea
�̀{̀hèuaecaegl̀af̀i{cdinm̀aghencdakgzaòaicanùdenyǹuandae_̀abcdefgheaschtk̀dei�a|tokneegjiae_geagf̀adceaf̀~tnf̀uaoza
e_̀abcdefgheaschtk̀deiakgzaòaf̀etfd̀uaozae_̀a�fh_nèhea}ne_cteaghencd�

IJKLM�L�â_̀abcdefghecfai_gjjaf̀mǹ}aycfahck{jngdh̀a}ne_ae_̀abcdefgheaschtk̀deipag{{fcm̀pagduaitokneaecae_̀a
�fh_nèhepa|_c{asfg}ndvipaqfcutheasgegpa|gk{j̀ipagduainknjgfaitokneegjiaf̀~tnf̀uaozae_̀abcdefgheaschtk̀deipanda
ghhcfugdh̀a}ne_ae_̀aitokneegjaih_̀utj̀ag{{fcm̀uaozae_̀a�fh_nèheacfpandae_̀agoìdh̀acyagdag{{fcm̀uaitokneegja
ih_̀utj̀pa}ne_af̀gicdgoj̀a{fck{ed̀iiagduandaith_aì~t̀dh̀agiaecahgtìadcaùjgzandae_̀a�cflacfandae_̀aghenmneǹiacyae_̀a
w}d̀facfacya|̀{gfgèabcdefghecfi�

IJKLM�L�a�zaitokneendva|_c{asfg}ndvipaqfcutheasgegpa|gk{j̀ipagduainknjgfaitokneegjipae_̀abcdefghecfaf̀{f̀ìdeiaeca
e_̀aw}d̀fagdua�fh_nèheae_geae_̀abcdefghecfa_gia���af̀mǹ}̀uagduag{{fcm̀uae_̀kpa���aùèfknd̀uagduam̀fnyǹua
kgèfngjipayǹjuak̀gitf̀k̀deiagduayǹjuahcdiefthencdahfnèfngaf̀jgèuae_̀f̀ecpacfa}njjaucaicpagdua���ah_̀hl̀uagdua
hccfundgèuae_̀andycfkgencdahcdegnd̀ua}ne_ndaith_aitokneegjia}ne_ae_̀af̀~tnf̀k̀deiacyae_̀a�cflagduacyae_̀abcdefghea
schtk̀dei�

IJKLM�L�â_̀abcdefghecfai_gjja{̀fycfkadca{cfencdacyae_̀a�cflaycfa}_nh_ae_̀abcdefgheaschtk̀deiaf̀~tnf̀aitokneegjagdua
f̀mǹ}acya|_c{asfg}ndvipaqfcutheasgegpa|gk{j̀ipacfainknjgfaitokneegjipatdenjae_̀af̀i{̀henm̀aitokneegja_giaò d̀a
g{{fcm̀uaozae_̀a�fh_nèhe�

IJKLM�L�â_̀a�cflai_gjjaòandaghhcfugdh̀a}ne_ag{{fcm̀uaitokneegjià�h̀{eae_geae_̀abcdefghecfai_gjjadceaòaf̀jǹm̀uacya
f̀i{cdinonjnezaycfaùmngencdiayfckae_̀af̀~tnf̀k̀deiacyae_̀abcdefgheaschtk̀deiaozae_̀a�fh_nèhe�iag{{fcmgjacya|_c{a
sfg}ndvipaqfcutheasgegpa|gk{j̀ipacfainknjgfaitokneegjipatdj̀iiae_̀abcdefghecfa_giai{̀hnynhgjjzadcenyǹuae_̀a�fh_nèhea
cyaith_aùmngencdageae_̀aenk̀acyaitokneegjagdua���ae_̀a�fh_nèhea_giavnm̀da}fneèdag{{fcmgjaecae_̀ai{̀hnynhaùmngencdagiaga
kndcfah_gdv̀andae_̀a�cflpacfa���agab_gdv̀awfùfacfabcdiefthencdab_gdv̀asnf̀henm̀a_giaò d̀aniit̀uagte_cfn�ndvae_̀a
ùmngencd�â_̀abcdefghecfai_gjjadceaòaf̀jǹm̀uacyaf̀i{cdinonjnezaycfàffcfiacfackniincdianda|_c{asfg}ndvipaqfcuthea
sgegpa|gk{j̀ipacfainknjgfaitokneegjipaozae_̀a�fh_nèhe�iag{{fcmgjae_̀f̀cy�

IJKLM�L�â_̀abcdefghecfai_gjjaunf̀heai{̀hnynhageèdencdpanda}fnendvacfacdaf̀itokneèua|_c{asfg}ndvipaqfcutheasgegpa
|gk{j̀ipacfainknjgfaitokneegjipaecaf̀mnincdiace_̀fae_gdae_cìaf̀~t̀ièuaozae_̀a�fh_nèheacda{f̀mnctiaitokneegji�a�dae_̀a
goìdh̀acyaith_adcenh̀pae_̀a�fh_nèhe�iag{{fcmgjacyagaf̀itokniincdai_gjjadceag{{jzaecaith_af̀mnincdi�

IJKLM�LM�â_̀abcdefghecfai_gjjadceaòaf̀~tnf̀uaeca{fcmnùa{fcỳiincdgjaìfmnh̀iae_geahcdienetèae_̀a{fghenh̀acya
gfh_nèhetf̀acfàdvnd̀ f̀ndvatdj̀iiaith_aìfmnh̀iagf̀ai{̀hnynhgjjzaf̀~tnf̀uaozae_̀abcdefgheaschtk̀deiaycfaga{cfencdacya
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IJKLMNOPLNOLQRSKTTLIJKLUNRIOVWINOLRKKXTLINLYONZ[XKLTQWJLTKOZ[WKTL[RLNOXKOLINLWVOO\LNQILIJKLUNRIOVWINO]TLOKTYNRT[̂[S[I[KTL
_NOLWNRTIOQWI[NRL̀KVRTaL̀KIJNXTaLIKWJR[bQKTaLTKbQKRWKTaLVRXLYONWKXQOKTcLdJKLUNRIOVWINOLTJVSSLRNIL̂KLOKbQ[OKXLINL
YONZ[XKLYON_KTT[NRVSLTKOZ[WKTL[RLZ[NSVI[NRLN_LVYYS[WV̂SKLSVec

fghijkijlijLm_LYON_KTT[NRVSLXKT[nRLTKOZ[WKTLNOLWKOI[_[WVI[NRTL̂\LVLXKT[nRLYON_KTT[NRVSLOKSVIKXLINLT\TIK̀TaL̀VIKO[VSTaLNOL
KbQ[Ỳ KRILVOKLTYKW[_[WVSS\LOKbQ[OKXLN_LIJKLUNRIOVWINOL̂\LIJKLUNRIOVWILoNWQ̀ KRITaLIJKLpeRKOLVRXLIJKLqOWJ[IKWILe[SSL
TYKW[_\LVSSLYKO_NÒVRWKLVRXLXKT[nRLWO[IKO[VLIJVILTQWJLTKOZ[WKTL̀QTILTVI[T_\cLdJKLUNRIOVWINOLTJVSSL̂KLKRI[ISKXLINLOKS\LQYNRL
IJKLVXKbQVW\LVRXLVWWQOVW\LN_LIJKLYKO_NÒVRWKLVRXLXKT[nRLWO[IKO[VLYONZ[XKXL[RLIJKLUNRIOVWILoNWQ̀ KRITcLdJKL
UNRIOVWINOLTJVSSLWVQTKLTQWJLTKOZ[WKTLNOLWKOI[_[WVI[NRTLINL̂KLYONZ[XKXL̂\LVRLVYYONYO[VIKS\LS[WKRTKXLXKT[nRLYON_KTT[NRVSaL
eJNTKLT[nRVIQOKLVRXLTKVSLTJVSSLVYYKVOLNRLVSSLXOVe[RnTaLWVSWQSVI[NRTaLTYKW[_[WVI[NRTaLWKOI[_[WVI[NRTaLrJNYLoOVe[RnTaLVRXL
NIJKOLTQ̂ [̀IIVSTLYOKYVOKXL̂\LTQWJLYON_KTT[NRVScLrJNYLoOVe[RnTaLVRXLNIJKOLTQ̂ [̀IIVSTLOKSVIKXLINLIJKLMNOPaLXKT[nRKXLNOL
WKOI[_[KXL̂\LTQWJLYON_KTT[NRVSaL[_LYOKYVOKXL̂\LNIJKOTaLTJVSSL̂KVOLTQWJLYON_KTT[NRVS]TLeO[IIKRLVYYONZVSLeJKRLTQ̂ [̀IIKXLINL
IJKLqOWJ[IKWIcLdJKLpeRKOLVRXLIJKLqOWJ[IKWILTJVSSL̂KLKRI[ISKXLINLOKS\LQYNRLIJKLVXKbQVW\LVRXLVWWQOVW\LN_LIJKLTKOZ[WKTaL
WKOI[_[WVI[NRTaLVRXLVYYONZVSTLYKO_NÒKXLNOLYONZ[XKXL̂\LTQWJLXKT[nRLYON_KTT[NRVSTaLYONZ[XKXLIJKLpeRKOLVRXLqOWJ[IKWIL
JVZKLTYKW[_[KXLINLIJKLUNRIOVWINOLIJKLYKO_NÒVRWKLVRXLXKT[nRLWO[IKO[VLIJVILTQWJLTKOZ[WKTL̀QTILTVI[T_\cLsQOTQVRILINLIJ[TL
rKWI[NRLtcuvcuwaLIJKLqOWJ[IKWILe[SSLOKZ[KeLVRXLVYYONZKLNOLIVPKLNIJKOLVYYONYO[VIKLVWI[NRLNRLTQ̂ [̀IIVSTLNRS\L_NOLIJKL
S[̀[IKXLYQOYNTKLN_LWJKWP[RnL_NOLWNR_NÒVRWKLe[IJL[R_NÒVI[NRLn[ZKRLVRXLIJKLXKT[nRLWNRWKYILKxYOKTTKXL[RLIJKLUNRIOVWIL
oNWQ̀ KRITc

fghijkijlikLm_LIJKLUNRIOVWILoNWQ̀ KRITLOKbQ[OKLIJKLUNRIOVWINO]TLXKT[nRLYON_KTT[NRVSLINLWKOI[_\LIJVILIJKLMNOPLJVTL̂KKRL
YKO_NÒKXL[RLVWWNOXVRWKLe[IJLIJKLXKT[nRLWO[IKO[VaLIJKLUNRIOVWINOLTJVSSL_QOR[TJLTQWJLWKOI[_[WVI[NRTLINLIJKLqOWJ[IKWILVILIJKL
I[̀KLVRXL[RLIJKL_NÒLTYKW[_[KXL̂\LIJKLqOWJ[IKWIc

fghijhgyz{g|}g~��{
dJKLUNRIOVWINOLTJVSSLWNR_[RKLNYKOVI[NRTLVILIJKLT[IKLINLVOKVTLYKÒ[IIKXL̂\LVYYS[WV̂SKLSVeTaLTIVIQIKTaLNOX[RVRWKTaLWNXKTaL
OQSKTLVRXLOKnQSVI[NRTaLSVe_QSLNOXKOTLN_LYQ̂S[WLVQIJNO[I[KTaLVRXLIJKLUNRIOVWILoNWQ̀ KRITLVRXLTJVSSLRNILQROKVTNRV̂S\L
KRWQ̀ K̂OLIJKLT[IKLe[IJL̀VIKO[VSTLNOLKbQ[Ỳ KRIc

fghij�g�������g���g��������
fghij�ijLdJKLUNRIOVWINOLTJVSSL̂KLOKTYNRT[̂SKL_NOLWQII[RnaL_[II[RnaLNOLYVIWJ[RnLOKbQ[OKXLINLWǸ YSKIKLIJKLMNOPLNOLINL̀VPKL
[ITLYVOITL_[ILINnKIJKOLYONYKOS\cLqSSLVOKVTLOKbQ[O[RnLWQII[RnaL_[II[RnaLNOLYVIWJ[RnLTJVSSL̂KLOKTINOKXLINLIJKLWNRX[I[NRLKx[TI[RnL
YO[NOLINLIJKLWQII[RnaL_[II[RnaLNOLYVIWJ[RnaLQRSKTTLNIJKOe[TKLOKbQ[OKXL̂\LIJKLUNRIOVWILoNWQ̀ KRITc

fghij�ikLdJKLUNRIOVWINOLTJVSSLRNILXV̀VnKLNOLKRXVRnKOLVLYNOI[NRLN_LIJKLMNOPLNOL_QSS\LNOLYVOI[VSS\LWǸ YSKIKXL
WNRTIOQWI[NRLN_LIJKLpeRKOLNOLrKYVOVIKLUNRIOVWINOTL̂\LWQII[RnaLYVIWJ[RnaLNOLNIJKOe[TKLVSIKO[RnLTQWJLWNRTIOQWI[NRaLNOL̂\L
KxWVZVI[NRcLdJKLUNRIOVWINOLTJVSSLRNILWQILNOLNIJKOe[TKLVSIKOLWNRTIOQWI[NRL̂\LIJKLpeRKOLNOLVLrKYVOVIKLUNRIOVWINOLKxWKYIL
e[IJLeO[IIKRLWNRTKRILN_LIJKLpeRKOLVRXLN_LIJKLrKYVOVIKLUNRIOVWINOcLUNRTKRILTJVSSLRNIL̂KLQROKVTNRV̂S\Le[IJJKSXcLdJKL
UNRIOVWINOLTJVSSLRNILQROKVTNRV̂S\Le[IJJNSXaL_OǸ LIJKLpeRKOLNOLVLrKYVOVIKLUNRIOVWINOaL[ITLWNRTKRILINLWQII[RnLNOL
NIJKOe[TKLVSIKO[RnLIJKLMNOPc

fghij�g��{�����gy�
fghij�ijLdJKLUNRIOVWINOLTJVSSLPKKYLIJKLYOK̀[TKTLVRXLTQOONQRX[RnLVOKVL_OKKL_OǸ LVWWQ̀ QSVI[NRLN_LeVTIKL̀VIKO[VSTLVRXL
OQ̂ [̂TJLWVQTKXL̂\LNYKOVI[NRTLQRXKOLIJKLUNRIOVWIcLqILWǸ YSKI[NRLN_LIJKLMNOPaLIJKLUNRIOVWINOLTJVSSLOK̀NZKLeVTIKL
V̀IKO[VSTaLOQ̂ [̂TJaLIJKLUNRIOVWINO]TLINNSTaLWNRTIOQWI[NRLKbQ[Ỳ KRIaL̀VWJ[RKO\aLVRXLTQOYSQTL̀VIKO[VSTL_OǸ LVRXLV̂NQIL
IJKLsON�KWIc

fghij�ikLm_LIJKLUNRIOVWINOL_V[STLINLWSKVRLQYLVTLYONZ[XKXL[RLIJKLUNRIOVWILoNWQ̀ KRITaLIJKLpeRKOL̀V\LXNLTNLVRXLIJKLpeRKOL
TJVSSL̂KLKRI[ISKXLINLOK[̀ Q̂OTK̀KRIL_OǸ LIJKLUNRIOVWINOc

fghij�g���{zzg�|g�|��
dJKLUNRIOVWINOLTJVSSLYONZ[XKLIJKLpeRKOLVRXLqOWJ[IKWILe[IJLVWWKTTLINLIJKLMNOPL[RLYOKYVOVI[NRLVRXLYONnOKTTLeJKOKZKOL
SNWVIKXc

fghij�g�|�����{z�g���{��zg���g�|�������z
dJKLUNRIOVWINOLTJVSSLYV\LVSSLON\VSI[KTLVRXLS[WKRTKL_KKTcLdJKLUNRIOVWINOLTJVSSLXK_KRXLTQ[ITLNOLWSV[̀TL_NOL[R_O[RnK̀KRILN_L
WNY\O[nJITLVRXLYVIKRILO[nJITLVRXLTJVSSLJNSXLIJKLpeRKOLVRXLqOWJ[IKWILJVÒSKTTL_OǸ LSNTTLNRLVWWNQRILIJKOKN_aL̂QILTJVSSL
RNIL̂KLOKTYNRT[̂SKL_NOLXK_KRTKLNOLSNTTLeJKRLVLYVOI[WQSVOLXKT[nRaLYONWKTTaLNOLYONXQWILN_LVLYVOI[WQSVOL̀VRQ_VWIQOKOLNOL
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IJKLMJNOLPQPRSTRSPQULTPQVSWXSOYQSZ[KOPJNOS\[NLIQKOR]S[PŜYQPQSOYQSN[_XPT̀YOSaT[bJOT[KRSJPQSN[KOJTKQVSTKS\PĴTK̀R]S
c_QNTMTNJOT[KR]S[PS[OYQPSV[NLIQKORS_PQ_JPQVSWXSOYQSd̂ KQPS[PSePNYTOQNOfSg[̂QaQP]STMSJKSTKMPTK̀QIQKOS[MSJSN[_XPT̀YOS[PS
_JOQKOSTRSVTRN[aQPQVSWX]S[PSIJVQShK[̂KSO[]SOYQSZ[KOPJNO[P]SOYQSZ[KOPJNO[PSRYJbbSWQSPQR_[KRTWbQSM[PSOYQSb[RRSLKbQRRSOYQS
TKM[PIJOT[KSTRS_P[I_ObXSMLPKTRYQVSO[SOYQSePNYTOQNOf

ijklmnjopqrsptutvwxtyp
ijklmnlmSz[SOYQSMLbbQROSQ{OQKOS_QPITOOQVSWXSbĴ]SOYQSZ[KOPJNO[PSRYJbbSTKVQIKTMXSJKVSY[bVSYJPIbQRRSOYQSd̂ KQP]S
ePNYTOQNO]SePNYTOQNO|RSN[KRLbOJKOR]SJKVSJ̀QKORSJKVSQI_b[XQQRS[MSJKXS[MSOYQISMP[ISJKVSJ̀JTKROSNbJTIR]SVJIJ̀QR]Sb[RRQR]S
JKVSQ{_QKRQR]STKNbLVTK̀SWLOSK[OSbTITOQVSO[SJOO[PKQXR|SMQQR]SJPTRTK̀S[LOS[MS[PSPQRLbOTK̀SMP[IS_QPM[PIJKNQS[MSOYQS}[Ph]S
_P[aTVQVSOYJOSRLNYSNbJTI]SVJIJ̀Q]Sb[RR]S[PSQ{_QKRQSTRSJOOPTWLOJWbQSO[SW[VTbXSTK~LPX]SRTNhKQRR]SVTRQJRQS[PSVQJOY]S[PSO[S
TK~LPXSO[S[PSVQROPLNOT[KS[MSOJK̀TWbQS_P[_QPOXS�[OYQPSOYJKSOYQS}[PhSTORQbM�]SWLOS[KbXSO[SOYQSQ{OQKOSNJLRQVSWXSOYQSKQ̀bT̀QKOS
JNORS[PS[ITRRT[KRS[MSOYQSZ[KOPJNO[P]SJScLWN[KOPJNO[P]SJKX[KQSVTPQNObXS[PSTKVTPQNObXSQI_b[XQVSWXSOYQI]S[PSJKX[KQSM[PS
Ŷ[RQSJNORSOYQXSIJXSWQSbTJWbQ]SPQ̀JPVbQRRS[MŜYQOYQPS[PSK[OSRLNYSNbJTI]SVJIJ̀Q]Sb[RR]S[PSQ{_QKRQSTRSNJLRQVSTKS_JPOSWXSJS
_JPOXSTKVQIKTMTQVSYQPQLKVQPfScLNYS[WbT̀JOT[KSRYJbbSK[OSWQSN[KROPLQVSO[SKQ̀JOQ]SJWPTV̀Q]S[PSPQVLNQS[OYQPSPT̀YORS[PS
[WbT̀JOT[KRS[MSTKVQIKTOXSOYJOŜ[LbVS[OYQP̂TRQSQ{TROSJRSO[SJS_JPOXS[PS_QPR[KSVQRNPTWQVSTKSOYTRScQNOT[KS�f��f

ijklmnl�S�KSNbJTIRSJ̀JTKROSJKXS_QPR[KS[PSQKOTOXSTKVQIKTMTQVSLKVQPSOYTRScQNOT[KS�f��SWXSJKSQI_b[XQQS[MSOYQSZ[KOPJNO[P]S
JScLWN[KOPJNO[P]SJKX[KQSVTPQNObXS[PSTKVTPQNObXSQI_b[XQVSWXSOYQI]S[PSJKX[KQSM[PŜY[RQSJNORSOYQXSIJXSWQSbTJWbQ]SOYQS
TKVQIKTMTNJOT[KS[WbT̀JOT[KSLKVQPScQNOT[KS�f��f�SRYJbbSK[OSWQSbTITOQVSWXSJSbTITOJOT[KS[KSJI[LKOS[PSOX_QS[MSVJIJ̀QR]S
N[I_QKRJOT[K]S[PSWQKQMTORS_JXJWbQSWXS[PSM[PSOYQSZ[KOPJNO[PS[PSJScLWN[KOPJNO[PSLKVQPŜ[PhQPR|SN[I_QKRJOT[KSJNOR]S
VTRJWTbTOXSWQKQMTOSJNOR]S[PS[OYQPSQI_b[XQQSWQKQMTOSJNORf

���o���j�jjj����o����
ij�lmj�rpr�w�
ij�lmlmSzYQSePNYTOQNOSTRSOYQS_QPR[KS[PSQKOTOXSPQOJTKQVSWXSOYQSd̂ KQPS_LPRLJKOSO[ScQNOT[KS�f�f�SJKVSTVQKOTMTQVSJRSRLNYSTKS
OYQSèPQQIQKOfSSzYQSOQPIS�ePNYTOQNO�SIQJKRSOYQSePNYTOQNOS[PSOYQS�K̀TKQQP]ŜYQKSOYQSKJOLPQS[MSOYQŜ[PhSTRŜTOYTKSOYQS
JLOY[PTOXS̀PJKOQVSQK̀TKQQPRSWXSOYQScOJOQSbTNQKRLPQSbĴ]S[PSJKSJLOY[PT�QVSPQ_PQRQKOJOTaQS[MSOYQSePNYTOQNOS[PS�K̀TKQQPf

ij�lml�S\LOTQR]SPQR_[KRTWTbTOTQR]SJKVSbTITOJOT[KRS[MSJLOY[PTOXS[MSOYQSePNYTOQNOSJRSRQOSM[POYSTKSOYQSZ[KOPJNOS\[NLIQKORS
RYJbbSK[OSWQSPQROPTNOQV]SI[VTMTQV]S[PSQ{OQKVQVŜTOY[LOŜPTOOQKSN[KRQKOS[MSOYQSd̂ KQP]SZ[KOPJNO[P]SJKVSePNYTOQNOfSZ[KRQKOS
RYJbbSK[OSWQSLKPQJR[KJWbXŜTOYYQbVf

ij�l�j�qstpt�x�wxtypjyujx�rj�ypx�wvx
ij�l�lmSzYQSePNYTOQNOŜTbbS_P[aTVQSJVITKTROPJOT[KS[MSOYQSZ[KOPJNOSJRSVQRNPTWQVSTKSOYQSZ[KOPJNOS\[NLIQKORSJKVŜTbbSWQS
JKSd̂ KQP|RSPQ_PQRQKOJOTaQSVLPTK̀SN[KROPLNOT[KSLKOTbSOYQSVJOQSOYQSePNYTOQNOSTRRLQRSOYQSMTKJbSZQPOTMTNJOQSM[PS�JXIQKOfSzYQS
ePNYTOQNOŜTbbSYJaQSJLOY[PTOXSO[SJNOS[KSWQYJbMS[MSOYQSd̂ KQPS[KbXSO[SOYQSQ{OQKOS_P[aTVQVSTKSOYQSZ[KOPJNOS\[NLIQKORf

ij�l�l�SzYQSePNYTOQNOŜTbbSaTRTOSOYQSRTOQSJOSTKOQPaJbRSJ__P[_PTJOQSO[SOYQSROJ̀QS[MSN[KROPLNOT[K]S[PSJRS[OYQP̂TRQSJ̀PQQVŜTOYS
OYQSd̂ KQP]SO[SWQN[IQS̀QKQPJbbXSMJITbTJPŜTOYSOYQS_P[̀PQRRSJKVSULJbTOXS[MSOYQS_[POT[KS[MSOYQS}[PhSN[I_bQOQV]SJKVSO[S
VQOQPITKQSTKS̀QKQPJbSTMSOYQS}[PhS[WRQPaQVSTRSWQTK̀S_QPM[PIQVSTKSJSIJKKQPSTKVTNJOTK̀SOYJOSOYQS}[Ph]ŜYQKSMLbbXS
N[I_bQOQV]ŜTbbSWQSTKSJNN[PVJKNQŜTOYSOYQSZ[KOPJNOS\[NLIQKORfSg[̂QaQP]SOYQSePNYTOQNOŜTbbSK[OSWQSPQULTPQVSO[SIJhQS
Q{YJLROTaQS[PSN[KOTKL[LRS[K�RTOQSTKR_QNOT[KRSO[SNYQNhSOYQSULJbTOXS[PSULJKOTOXS[MSOYQS}[PhfSzYQSePNYTOQNOŜTbbSK[OSYJaQS
N[KOP[bS[aQP]SNYJP̀QS[M]S[PSPQR_[KRTWTbTOXSM[PSOYQSN[KROPLNOT[KSIQJKR]SIQOY[VR]SOQNYKTULQR]SRQULQKNQRS[PS_P[NQVLPQR]S[PS
M[PSOYQSRJMQOXS_PQNJLOT[KRSJKVS_P[̀PJIRSTKSN[KKQNOT[KŜTOYSOYQS}[Ph]SRTKNQSOYQRQSJPQSR[bQbXSOYQSZ[KOPJNO[P|RSPT̀YORSJKVS
PQR_[KRTWTbTOTQRSLKVQPSOYQSZ[KOPJNOS\[NLIQKORf

ij�l�lkSdKSOYQSWJRTRS[MSOYQSRTOQSaTRTOR]SOYQSePNYTOQNOŜTbbShQQ_SOYQSd̂ KQPSPQJR[KJWbXSTKM[PIQVSJW[LOSOYQS_P[̀PQRRSJKVS
ULJbTOXS[MSOYQS_[POT[KS[MSOYQS}[PhSN[I_bQOQV]SJKVS_P[I_ObXSPQ_[POSO[SOYQSd̂ KQPS���ShK[̂KSVQaTJOT[KRSMP[ISOYQS
Z[KOPJNOS\[NLIQKOR]S���ShK[̂KSVQaTJOT[KRSMP[ISOYQSI[ROSPQNQKOSN[KROPLNOT[KSRNYQVLbQSRLWITOOQVSWXSOYQSZ[KOPJNO[P]S
JKVS���SVQMQNORSJKVSVQMTNTQKNTQRS[WRQPaQVSTKSOYQS}[PhfSzYQSePNYTOQNOŜTbbSK[OSWQSPQR_[KRTWbQSM[PSOYQSZ[KOPJNO[P|RS
MJTbLPQSO[S_QPM[PISOYQS}[PhSTKSJNN[PVJKNQŜTOYSOYQSPQULTPQIQKORS[MSOYQSZ[KOPJNOS\[NLIQKORfSzYQSePNYTOQNOŜTbbSK[OS
YJaQSN[KOP[bS[aQPS[PSNYJP̀QS[M]SJKVŜTbbSK[OSWQSPQR_[KRTWbQSM[PSJNORS[PS[ITRRT[KRS[M]SOYQSZ[KOPJNO[P]ScLWN[KOPJNO[PR]S[PS
OYQTPSJ̀QKORS[PSQI_b[XQQR]S[PSJKXS[OYQPS_QPR[KRS[PSQKOTOTQRS_QPM[PITK̀S_[POT[KRS[MSOYQS}[Phf

ij�l�l�j�yss�ptvwxtyp�j
zYQSd̂ KQPSJKVSZ[KOPJNO[PSRYJbbSTKNbLVQSOYQSePNYTOQNOSTKSJbbSN[IILKTNJOT[KRSOYJOSPQbJOQSO[S[PSJMMQNOSOYQSePNYTOQNO|RS
RQPaTNQRS[PS_P[MQRRT[KJbSPQR_[KRTWTbTOTQRfSzYQSd̂ KQPSRYJbbS_P[I_ObXSK[OTMXSOYQSePNYTOQNOS[MSOYQSRLWROJKNQS[MSJKXSVTPQNOS
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IJKKLMNIOPNJMQRSTPUTTMRPVTRWUMTXROMYRPVTRZJMPXOIPJXRJPVTXUNQTRXT[OPNM\RPJRPVTR]XĴTIP_RZJKKLMNIOPNJMQRS̀ROMYR
UNPVRPVTRaXIVNPTIPbQRIJMQL[POMPQRQVO[[RSTRPVXJL\VRPVTRaXIVNPTIP_RZJKKLMNIOPNJMQRS̀ROMYRUNPVRcLSIJMPXOIPJXQROMYR
QLdd[NTXQRQVO[[RSTRPVXJL\VRPVTRZJMPXOIPJX_RZJKKLMNIOPNJMQRS̀ROMYRUNPVRcTdOXOPTRZJMPXOIPJXQRQVO[[RSTRPVXJL\VRPVTR
WUMTX_ReVTRZJMPXOIPRfJILKTMPQRKÒRQdTINg̀RJPVTXRIJKKLMNIOPNJMRdXJPJIJ[Q_

hijklkmRnOQTYRJMRPVTRaXIVNPTIPbQRToO[LOPNJMQRJgRPVTRZJMPXOIPJXbQRadd[NIOPNJMQRgJXR]ÒKTMPpRPVTRaXIVNPTIPRUN[[RXToNTUR
OMYRITXPNg̀RPVTROKJLMPQRYLTRPVTRZJMPXOIPJXROMYRUN[[RNQQLTRZTXPNgNIOPTQRgJXR]ÒKTMPRNMRQLIVROKJLMPQ_

hijklkqReVTRaXIVNPTIPRVOQROLPVJXNP̀RPJRXT̂TIPRrJXsRPVOPRYJTQRMJPRIJMgJXKRPJRPVTRZJMPXOIPRfJILKTMPQ_RrVTMToTXRPVTR
aXIVNPTIPRIJMQNYTXQRNPRMTITQQOX̀RJXROYoNQOS[TpRPVTRaXIVNPTIPRUN[[RVOoTROLPVJXNP̀RPJRXTtLNXTRNMQdTIPNJMRJXRPTQPNM\RJgRPVTR
rJXsRNMROIIJXYOMITRUNPVRcTIPNJMQRuv_w_xROMYRuv_w_vpRUVTPVTXRJXRMJPRPVTRrJXsRNQRgOSXNIOPTYpRNMQPO[[TYRJXRIJKd[TPTY_R
yJUToTXpRMTNPVTXRPVNQROLPVJXNP̀RJgRPVTRaXIVNPTIPRMJXRORYTINQNJMRKOYTRNMR\JJYRgONPVRTNPVTXRPJRTzTXINQTRJXRMJPRPJRTzTXINQTR
QLIVROLPVJXNP̀RQVO[[R\NoTRXNQTRPJRORYLP̀RJXRXTQdJMQNSN[NP̀RJgRPVTRaXIVNPTIPRPJRPVTRZJMPXOIPJXpRcLSIJMPXOIPJXQpRQLdd[NTXQpR
PVTNXRO\TMPQRJXRTKd[J̀TTQpRJXRJPVTXRdTXQJMQRJXRTMPNPNTQRdTXgJXKNM\RdJXPNJMQRJgRPVTRrJXs_

hijklk{ReVTRaXIVNPTIPRUN[[RXToNTUROMYROddXJoTpRJXRPOsTRJPVTXROddXJdXNOPTROIPNJMRLdJMpRPVTRZJMPXOIPJXbQRQLSKNPPO[QRQLIVR
OQRcVJdRfXOUNM\QpR]XJYLIPRfOPOpROMYRcOKd[TQpRSLPRJM[̀RgJXRPVTR[NKNPTYRdLXdJQTRJgRIVTIsNM\RgJXRIJMgJXKOMITRUNPVR
NMgJXKOPNJMR\NoTMROMYRPVTRYTQN\MRIJMITdPRTzdXTQQTYRNMRPVTRZJMPXOIPRfJILKTMPQ_ReVTRaXIVNPTIPbQROIPNJMRUN[[RSTRPOsTMR
NMROIIJXYOMITRUNPVRPVTRQLSKNPPO[RQIVTYL[TROddXJoTYRS̀RPVTRaXIVNPTIPRJXpRNMRPVTROSQTMITRJgROMROddXJoTYRQLSKNPPO[R
QIVTYL[TpRUNPVRXTOQJMOS[TRdXJKdPMTQQRUVN[TRO[[JUNM\RQLggNINTMPRPNKTRNMRPVTRaXIVNPTIPbQRdXJgTQQNJMO[R̂LY\KTMPRPJR
dTXKNPROYTtLOPTRXToNTU_R|ToNTURJgRQLIVRQLSKNPPO[QRNQRMJPRIJMYLIPTYRgJXRPVTRdLXdJQTRJgRYTPTXKNMNM\RPVTROIILXOÌROMYR
IJKd[TPTMTQQRJgRJPVTXRYTPON[QRQLIVROQRYNKTMQNJMQROMYRtLOMPNPNTQpRJXRgJXRQLSQPOMPNOPNM\RNMQPXLIPNJMQRgJXRNMQPO[[OPNJMRJXR
dTXgJXKOMITRJgRTtLNdKTMPRJXRQ̀QPTKQpRO[[RJgRUVNIVRXTKONMRPVTRXTQdJMQNSN[NP̀RJgRPVTRZJMPXOIPJXROQRXTtLNXTYRS̀RPVTR
ZJMPXOIPRfJILKTMPQ_ReVTRaXIVNPTIPbQRXToNTURJgRPVTRZJMPXOIPJXbQRQLSKNPPO[QRQVO[[RMJPRXT[NToTRPVTRZJMPXOIPJXRJgRPVTR
JS[N\OPNJMQRLMYTXRcTIPNJMQRv_vpRv_}pROMYRv_ux_ReVTRaXIVNPTIPbQRXToNTURQVO[[RMJPRIJMQPNPLPTROddXJoO[RJgRQOgTP̀R
dXTIOLPNJMQRJXRJgROM̀RIJMQPXLIPNJMRKTOMQpRKTPVJYQpRPTIVMNtLTQpRQTtLTMITQpRJXRdXJITYLXTQ_ReVTRaXIVNPTIPbQROddXJoO[RJgR
ORQdTINgNIRNPTKRQVO[[RMJPRNMYNIOPTROddXJoO[RJgROMROQQTKS[̀RJgRUVNIVRPVTRNPTKRNQRORIJKdJMTMP_

hijklk~ReVTRaXIVNPTIPRUN[[RdXTdOXTRZVOM\TRWXYTXQROMYRZJMQPXLIPNJMRZVOM\TRfNXTIPNoTQpROMYRKÒRJXYTXRKNMJXRIVOM\TQR
NMRPVTRrJXsROQRdXJoNYTYRNMRcTIPNJMR�_w_ReVTRaXIVNPTIPRUN[[RNMoTQPN\OPTROMYRKOsTRYTPTXKNMOPNJMQROMYRXTIJKKTMYOPNJMQR
XT\OXYNM\RIJMITO[TYROMYRLMsMJUMRIJMYNPNJMQROQRdXJoNYTYRNMRcTIPNJMRv_�_w_

hijklk�ReVTRaXIVNPTIPRUN[[RIJMYLIPRNMQdTIPNJMQRPJRYTPTXKNMTRPVTRYOPTRJXRYOPTQRJgRcLSQPOMPNO[RZJKd[TPNJMROMYRPVTRYOPTRJgR
gNMO[RIJKd[TPNJM�RNQQLTRZTXPNgNIOPTQRJgRcLSQPOMPNO[RZJKd[TPNJMRdLXQLOMPRPJRcTIPNJMR�_��RXTITNoTROMYRgJXUOXYRPJRPVTR
WUMTXpRgJXRPVTRWUMTXbQRXToNTUROMYRXTIJXYQpRUXNPPTMRUOXXOMPNTQROMYRXT[OPTYRYJILKTMPQRXTtLNXTYRS̀RPVTRZJMPXOIPROMYR
OQQTKS[TYRS̀RPVTRZJMPXOIPJXRdLXQLOMPRPJRcTIPNJMR�_u��ROMYRNQQLTRORgNMO[RZTXPNgNIOPTRgJXR]ÒKTMPRdLXQLOMPRPJR
cTIPNJMR�_u�_

hijklk��R�gRPVTRWUMTXROMYRaXIVNPTIPRO\XTTpRPVTRaXIVNPTIPRUN[[RdXJoNYTRJMTRJXRKJXTR]XĴTIPRXTdXTQTMPOPNoTQRPJROQQNQPRNMR
IOXX̀NM\RJLPRPVTRaXIVNPTIPbQRXTQdJMQNSN[NPNTQROPRPVTRQNPT_ReVTRWUMTXRQVO[[RMJPNg̀RPVTRZJMPXOIPJXRJgROM̀RIVOM\TRNMRPVTR
YLPNTQpRXTQdJMQNSN[NPNTQROMYR[NKNPOPNJMQRJgROLPVJXNP̀RJgRPVTR]XĴTIPRXTdXTQTMPOPNoTQ_

hijklk��ReVTRaXIVNPTIPRUN[[RNMPTXdXTPROMYRYTINYTRKOPPTXQRIJMITXMNM\RdTXgJXKOMITRLMYTXpROMYRXTtLNXTKTMPQRJgpRPVTR
ZJMPXOIPRfJILKTMPQRJMRUXNPPTMRXTtLTQPRJgRTNPVTXRPVTRWUMTXRJXRZJMPXOIPJX_ReVTRaXIVNPTIPbQRXTQdJMQTRPJRQLIVRXTtLTQPQR
UN[[RSTRKOYTRNMRUXNPNM\RUNPVNMROM̀RPNKTR[NKNPQRO\XTTYRLdJMRJXRJPVTXUNQTRUNPVRXTOQJMOS[TRdXJKdPMTQQ_

hijklk�lR�MPTXdXTPOPNJMQROMYRYTINQNJMQRJgRPVTRaXIVNPTIPRUN[[RSTRIJMQNQPTMPRUNPVRPVTRNMPTMPRJgpROMYRXTOQJMOS[̀RNMgTXOS[TR
gXJKpRPVTRZJMPXOIPRfJILKTMPQROMYRUN[[RSTRNMRUXNPNM\RJXRNMRPVTRgJXKRJgRYXOUNM\Q_RrVTMRKOsNM\RQLIVRNMPTXdXTPOPNJMQR
OMYRYTINQNJMQpRPVTRaXIVNPTIPRUN[[RTMYTOoJXRPJRQTILXTRgONPVgL[RdTXgJXKOMITRS̀RSJPVRWUMTXROMYRZJMPXOIPJXpRUN[[RMJPRQVJUR
dOXPNO[NP̀RPJRTNPVTXpROMYRUN[[RMJPRSTR[NOS[TRgJXRXTQL[PQRJgRNMPTXdXTPOPNJMQRJXRYTINQNJMQRXTMYTXTYRNMR\JJYRgONPV_

hijklk��ReVTRaXIVNPTIPbQRYTINQNJMQRJMRKOPPTXQRXT[OPNM\RPJROTQPVTPNIRTggTIPRUN[[RSTRgNMO[RNgRIJMQNQPTMPRUNPVRPVTRNMPTMPR
TzdXTQQTYRNMRPVTRZJMPXOIPRfJILKTMPQ_

hijklk�jReVTRaXIVNPTIPRUN[[RXToNTUROMYRXTQdJMYRPJRXTtLTQPQRgJXRNMgJXKOPNJMROSJLPRPVTRZJMPXOIPRfJILKTMPQ_ReVTR
aXIVNPTIPbQRXTQdJMQTRPJRQLIVRXTtLTQPQRUN[[RSTRKOYTRNMRUXNPNM\RUNPVNMROM̀RPNKTR[NKNPQRO\XTTYRLdJMRJXRJPVTXUNQTRUNPVR
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HIJKLMJNOIPQHLRQSMIKKTPUVPJQQHLQHWJSIXPSYIPZH[YWSI[SP\WOOPQHIQJHIPJM]PWKK̂IPK̂QQOIRIMSJOP_HJ\WM̀KPJM]PaQI[WVW[JSWLMKP
WMPHIKQLMKIPSLPSYIPHIb̂IKSKPVLHPWMVLHRJSWLMT

cdefghijkjjjlmngopedcgeodl
qjkrsjtuvwxwywzx{
qjkrsrsPZPâN[LMSHJ[SLHPWKPJPQIHKLMPLHPIMSWS|P\YLPYJKPJP]WHI[SP[LMSHJ[SP\WSYPSYIP}LMSHJ[SLHPSLPQIHVLHRPJPQLHSWLMPLVPSYIP
~LH�PJSPSYIPKWSITP�YIPSIHRP�âN[LMSHJ[SLH�PWKPHIVIHHI]PSLPSYHL̂ ỲL̂SPSYIP}LMSHJ[SP_L[̂RIMSKPJKPWVPKWM̀ ÔJHPWMPM̂RNIHP
JM]PRIJMKPJPâN[LMSHJ[SLHPLHPJMPĴSYLHW�I]PHIQHIKIMSJSW�IPLVPSYIPâN[LMSHJ[SLHTP�YIPSIHRP�âN[LMSHJ[SLH�P]LIKPMLSP
WM[Ô]IPJPaIQJHJSIP}LMSHJ[SLHPLHPSYIPK̂N[LMSHJ[SLHKPLVPJPaIQJHJSIP}LMSHJ[SLHT

qjkrsr�PZPâN�K̂N[LMSHJ[SLHPWKPJPQIHKLMPLHPIMSWS|P\YLPYJKPJP]WHI[SPLHPWM]WHI[SP[LMSHJ[SP\WSYPJPâN[LMSHJ[SLHPSLPQIHVLHRP
JPQLHSWLMPLVPSYIP~LH�PJSPSYIPKWSITP�YIPSIHRP�âN�K̂N[LMSHJ[SLH�PWKPHIVIHHI]PSLPSYHL̂ ỲL̂SPSYIP}LMSHJ[SP_L[̂RIMSKPJKPWVP
KWM̀ ÔJHPWMPM̂RNIHPJM]PRIJMKPJPâN�K̂N[LMSHJ[SLHPLHPJMPĴSYLHW�I]PHIQHIKIMSJSW�IPLVPSYIPâN�K̂N[LMSHJ[SLHT

qjkr�jc����jzvjl���zxy���y{j�x�joy�u�jgzxy���y{jvz�j�z�ywzx{jzvjy�uj�z��
qjkr�rsP�MOIKKPLSYIH\WKIPKSJSI]PWMPSYIP}LMSHJ[SP_L[̂RIMSKXPSYIP}LMSHJ[SLHXPJKPKLLMPJKPQHJ[SW[JNOIPJVSIHPJ\JH]PLVPSYIP
}LMSHJ[SXPKYJOOPMLSWV|PSYIP�\MIHPJM]PZH[YWSI[SPLVPSYIPQIHKLMKPLHPIMSWSWIKPQHLQLKI]PVLHPIJ[YPQHWM[WQJOPQLHSWLMPLVPSYIP
~LH�XPWM[Ô]WM̀PSYLKIP\YLPJHIPSLPV̂HMWKYPRJSIHWJOKPLHPIb̂WQRIMSPVJNHW[JSI]PSLPJPKQI[WJOP]IKẀMTP~WSYWMP��P]J|KPLVP
HI[IWQSPLVPSYIPWMVLHRJSWLMXPSYIPZH[YWSI[SPRJ|PMLSWV|PSYIP}LMSHJ[SLHP\YISYIHPSYIP�\MIHPLHPSYIPZH[YWSI[SP���PYJKP
HIJKLMJNOIPLN�I[SWLMPSLPJM|PK̂[YPQHLQLKI]PQIHKLMPLHPIMSWS|PLHP���PHIb̂WHIKPJ]]WSWLMJOPSWRIPVLHPHI�WI\TP�JWÔHIPLVPSYIP
ZH[YWSI[SPSLPQHL�W]IPMLSW[IP\WSYWMPSYIP���]J|PQIHWL]PKYJOOP[LMKSWŜSIPMLSW[IPLVPMLPHIJKLMJNOIPLN�I[SWLMT

qjkr�r�P�YIP}LMSHJ[SLHPKYJOOPMLSP[LMSHJ[SP\WSYPJPQHLQLKI]PQIHKLMPLHPIMSWS|PSLP\YLRPSYIP�\MIHPLHPZH[YWSI[SPYJKPRJ]IP
HIJKLMJNOIPJM]PSWRIO|PLN�I[SWLMTP�YIP}LMSHJ[SLHPKYJOOPMLSPNIPHIb̂WHI]PSLP[LMSHJ[SP\WSYPJM|LMIPSLP\YLRPSYIP}LMSHJ[SLHP
YJKPRJ]IPHIJKLMJNOIPLN�I[SWLMT

qjkr�r�PUVPSYIP�\MIHPLHPZH[YWSI[SPYJKPHIJKLMJNOIPLN�I[SWLMPSLPJPQIHKLMPLHPIMSWS|PQHLQLKI]PN|PSYIP}LMSHJ[SLHXPSYIP
}LMSHJ[SLHPKYJOOPQHLQLKIPJMLSYIHPSLP\YLRPSYIP�\MIHPLHPZH[YWSI[SPYJKPMLPHIJKLMJNOIPLN�I[SWLMTPUVPSYIPQHLQLKI]PN̂SP
HI�I[SI]PâN[LMSHJ[SLHP\JKPHIJKLMJNO|P[JQJNOIPLVPQIHVLHRWM̀PSYIP~LH�XPSYIP}LMSHJ[SPâRPJM]P}LMSHJ[SP�WRIPKYJOOPNIP
WM[HIJKI]PLHP]I[HIJKI]PN|PSYIP]WVVIHIM[IXPWVPJM|XPL[[JKWLMI]PN|PK̂[YP[YJM̀IXPJM]PJMPJQQHLQHWJSIP}YJM̀IP�H]IHPKYJOOPNIP
WKK̂I]PNIVLHIP[LRRIM[IRIMSPLVPSYIPK̂NKSWŜSIPâN[LMSHJ[SLH�KP~LH�TP�L\I�IHXPMLPWM[HIJKIPWMPSYIP}LMSHJ[SPâRPLHP
}LMSHJ[SP�WRIPKYJOOPNIPJOOL\I]PVLHPK̂[YP[YJM̀IP̂MOIKKPSYIP}LMSHJ[SLHPYJKPJ[SI]PQHLRQSO|PJM]PHIKQLMKW�IO|PWMP
K̂NRWSSWM̀PMJRIKPJKPHIb̂WHI]T

qjkr�r�P�YIP}LMSHJ[SLHPKYJOOPMLSPK̂NKSWŜSIPJPâN[LMSHJ[SLHXPQIHKLMXPLHPIMSWS|PVLHPLMIPQHI�WL̂KO|PKIOI[SI]PWVPSYIP�\MIHP
LHPZH[YWSI[SPRJ�IKPHIJKLMJNOIPLN�I[SWLMPSLPK̂[YPK̂NKSWŜSWLMT

qjkr�jl���zxy���y���jdu��ywzx{
�|PJQQHLQHWJSIP\HWSSIMPJ̀HIIRIMSXPSYIP}LMSHJ[SLHPKYJOOPHIb̂WHIPIJ[YPâN[LMSHJ[SLHXPSLPSYIPI SIMSPLVPSYIP~LH�PSLPNIP
QIHVLHRI]PN|PSYIPâN[LMSHJ[SLHXPSLPNIPNL̂M]PSLPSYIP}LMSHJ[SLHPN|PSIHRKPLVPSYIP}LMSHJ[SP_L[̂RIMSKXPJM]PSLPJKK̂RIP
SL\JH]PSYIP}LMSHJ[SLHPJOOPSYIPLNOẀJSWLMKPJM]PHIKQLMKWNWOWSWIKXPWM[Ô]WM̀PSYIPHIKQLMKWNWOWS|PVLHPKJVIS|PLVPSYIP
âN[LMSHJ[SLH�KP~LH�PSYJSPSYIP}LMSHJ[SLHXPN|PSYIKIP}LMSHJ[SP_L[̂RIMSKXPJKK̂RIKPSL\JH]PSYIP�\MIHPJM]PZH[YWSI[STP
¡J[YPK̂N[LMSHJ[SPJ̀HIIRIMSPKYJOOPQHIKIH�IPJM]PQHLSI[SPSYIPHẀYSKPLVPSYIP�\MIHPJM]PZH[YWSI[SP̂M]IHPSYIP}LMSHJ[SP
_L[̂RIMSKP\WSYPHIKQI[SPSLPSYIP~LH�PSLPNIPQIHVLHRI]PN|PSYIPâN[LMSHJ[SLHPKLPSYJSPK̂N[LMSHJ[SWM̀PSYIHILVP\WOOPMLSP
QHI�̂]W[IPK̂[YPHẀYSKXPJM]PKYJOOPJOOL\PSLPSYIPâN[LMSHJ[SLHXP̂MOIKKPKQI[WVW[JOO|PQHL�W]I]PLSYIH\WKIPWMPSYIPK̂N[LMSHJ[SP
J̀HIIRIMSXPSYIPNIMIVWSPLVPJOOPHẀYSKXPHIRI]WIKXPJM]PHI]HIKKPJ̀JWMKSPSYIP}LMSHJ[SLHPSYJSPSYIP}LMSHJ[SLHXPN|PSYIP}LMSHJ[SP
_L[̂RIMSKXPYJKPJ̀JWMKSPSYIP�\MIHTP~YIHIPJQQHLQHWJSIXPSYIP}LMSHJ[SLHPKYJOOPHIb̂WHIPIJ[YPâN[LMSHJ[SLHPSLPIMSIHPWMSLP
KWRWOJHPJ̀HIIRIMSKP\WSYPâN�K̂N[LMSHJ[SLHKTP�YIP}LMSHJ[SLHPKYJOOPRJ�IPJ�JWOJNOIPSLPIJ[YPQHLQLKI]PâN[LMSHJ[SLHXP
QHWLHPSLPSYIPI I[̂SWLMPLVPSYIPK̂N[LMSHJ[SPJ̀HIIRIMSXP[LQWIKPLVPSYIP}LMSHJ[SP_L[̂RIMSKPSLP\YW[YPSYIPâN[LMSHJ[SLHP\WOOP
NIPNL̂M]XPJM]XP̂QLMP\HWSSIMPHIb̂IKSPLVPSYIPâN[LMSHJ[SLHXPW]IMSWV|PSLPSYIPâN[LMSHJ[SLHPSIHRKPJM]P[LM]WSWLMKPLVPSYIP
QHLQLKI]PK̂N[LMSHJ[SPJ̀HIIRIMSPSYJSPRJ|PNIPJSP�JHWJM[IP\WSYPSYIP}LMSHJ[SP_L[̂RIMSKTPâN[LMSHJ[SLHKP\WOOPKWRWOJHO|P
RJ�IP[LQWIKPLVPJQQOW[JNOIPQLHSWLMKPLVPK̂[YP]L[̂RIMSKPJ�JWOJNOIPSLPSYIWHPHIKQI[SW�IPQHLQLKI]PâN�K̂N[LMSHJ[SLHKT

qjkr�jgzxywx¢uxyjc{{w¢x£uxyjzvjl���zxy���y{
qjkr�rsP¡J[YPK̂N[LMSHJ[SPJ̀HIIRIMSPVLHPJPQLHSWLMPLVPSYIP~LH�PWKPJKKẀMI]PN|PSYIP}LMSHJ[SLHPSLPSYIP�\MIHXPQHL�W]I]P
SYJS¤
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IJ KLLMNOPQORSMLSQTTQURMVQSWOXYSKTRQZSRQZPMOKRMWOSWTSR[QS\WORZKURS]YSR[QŜ_OQZSTWZSUK̀LQSàZL̀KORSRWS
bQURMWOScdefSKOgSWOXYSTWZSR[WLQSL̀]UWORZKURSKNZQQPQORLSR[KRSR[QŜ_OQZSKUUQaRLS]YSOWRMTYMONSR[QS
b̀]UWORZKURWZSKOgS\WORZKURWZhSKOg

Ii KLLMNOPQORSMLSL̀]jQURSRWSR[QSaZMWZSZMN[RLSWTSR[QSL̀ZQRYkSMTSKOYkSW]XMNKRQgS̀OgQZS]WOgSZQXKRMONSRWSR[QS
\WORZKURe

l[QOSR[QŜ_OQZSKUUQaRLSR[QSKLLMNOPQORSWTSKSL̀]UWORZKURSKNZQQPQORkSR[QŜ_OQZSKLL̀PQLSR[QS\WORZKURWZmLSZMN[RLSKOgS
W]XMNKRMWOLS̀OgQZSR[QSL̀]UWORZKURe

nopIqIiSraWOSL̀U[SKLLMNOPQORkSMTSR[QSlWZsS[KLS]QQOSL̀LaQOgQgSTWZSPWZQSR[KOStuSgKYLkSR[QSb̀]UWORZKURWZmLS
UWPaQOLKRMWOSL[KXXS]QSQv̀MRK]XYSKgj̀LRQgSTWZSMOUZQKLQLSMOSUWLRSZQL̀XRMONSTZWPSR[QSL̀LaQOLMWOe

nopIqIwSraWOSKLLMNOPQORSRWSR[QŜ_OQZS̀OgQZSR[MLSbQURMWOSxedkSR[QŜ_OQZSPKYST̀ZR[QZSKLLMNOSR[QSL̀]UWORZKURSRWSKS
L̀UUQLLWZSUWORZKURWZSWZSWR[QZSQORMRYeSyTSR[QŜ_OQZSKLLMNOLSR[QSL̀]UWORZKURSRWSKSL̀UUQLLWZSUWORZKURWZSWZSWR[QZSQORMRYkSR[QS
_̂OQZSL[KXXSOQVQZR[QXQLLSZQPKMOSXQNKXXYSZQLaWOLM]XQSTWZSKXXSWTSR[QSL̀UUQLLWZSUWORZKURWZmLSW]XMNKRMWOLS̀OgQZSR[QS
L̀]UWORZKURe

z{|}~��o�ooo~���|{�~|}��o��o����{o�{o��o���z{z|�o~��|{z~|�{�
no�IJo�������o{����o��o�������o~�����������o���o��oz����o��������o~��������
no�IJIJS�[QSRQZPS�bQaKZKRQS\WORZKURWZ�L��SL[KXXSPQKOSWR[QZSUWORZKURWZLSZQRKMOQgS]YSR[QŜ_OQZS̀OgQZSLQaKZKRQS
KNZQQPQORLeS�[QŜ_OQZSZQLQZVQLSR[QSZMN[RSRWSaQZTWZPSUWOLRZ̀URMWOSWZSWaQZKRMWOLSZQXKRQgSRWSR[QS ZWjQURS_MR[SR[QS
_̂OQZmLSW_OSTWZUQLkSKOgS_MR[SbQaKZKRQS\WORZKURWZLSZQRKMOQgS̀OgQZS\WOgMRMWOLSWTSR[QS\WORZKURSL̀]LRKORMKXXYSLMPMXKZSRWS
R[WLQSWTSR[MLS\WORZKURkSMOUX̀gMONSR[WLQSaZWVMLMWOLSWTSR[QS\WOgMRMWOLSWTSR[QS\WORZKURSZQXKRQgSRWSMOL̀ZKOUQSKOgS_KMVQZSWTS
L̀]ZWNKRMWOe

no�IJIiSl[QOSLQaKZKRQSUWORZKURLSKZQSK_KZgQgSTWZSgMTTQZQORSaWZRMWOLSWTSR[QS ZWjQURSWZSWR[QZSUWOLRZ̀URMWOSWZSWaQZKRMWOLSWOS
R[QSLMRQkSR[QSRQZPS�\WORZKURWZ�SMOSR[QS\WORZKURS¡WÙPQORLSMOSQKU[SUKLQSL[KXXSPQKOSR[QS\WORZKURWZS_[WSQ¢QÙRQLSQKU[S
LQaKZKRQŜ_OQZ£\WORZKURWZS¤NZQQPQORe

no�IJIwS�[QŜ_OQZSL[KXXSaZWVMgQSTWZSUWWZgMOKRMWOSWTSR[QSKURMVMRMQLSWTSR[QŜ_OQZmLSW_OSTWZUQLSKOgSWTSQKU[SbQaKZKRQS
\WORZKURWZS_MR[SR[QSlWZsSWTSR[QS\WORZKURWZkS_[WSL[KXXSUWWaQZKRQS_MR[SR[QPeS�[QS\WORZKURWZSL[KXXSaKZRMUMaKRQS_MR[SKOYS
bQaKZKRQS\WORZKURWZLSKOgSR[QŜ_OQZSMOSZQVMQ_MONSR[QMZSUWOLRZ̀URMWOSLU[Qg̀XQLeS�[QS\WORZKURWZSL[KXXSPKsQSKOYS
ZQVMLMWOLSRWSMRLSUWOLRZ̀URMWOSLU[Qg̀XQSgQQPQgSOQUQLLKZYSKTRQZSKSjWMORSZQVMQ_SKOgSP̀ R̀KXSKNZQQPQOReS�[QSUWOLRZ̀URMWOS
LU[Qg̀XQLSL[KXXSR[QOSUWOLRMR̀RQSR[QSLU[Qg̀XQLSRWS]QS̀LQgS]YSR[QS\WORZKURWZkSbQaKZKRQS\WORZKURWZLkSKOgSR[QŜ_OQZS̀ORMXS
L̀]LQv̀QORXYSZQVMLQge

no�IJIqSrOXQLLSWR[QZ_MLQSaZWVMgQgSMOSR[QS\WORZKURS¡WÙPQORLkS_[QOSR[QŜ_OQZSaQZTWZPLSUWOLRZ̀URMWOSWZSWaQZKRMWOLS
ZQXKRQgSRWSR[QS ZWjQURS_MR[SR[QŜ_OQZmLSW_OSTWZUQLSWZS_MR[SbQaKZKRQS\WORZKURWZLkSR[QŜ_OQZSWZSMRLSbQaKZKRQS\WORZKURWZLS
L[KXXS[KVQSR[QSLKPQSW]XMNKRMWOLSKOgSZMN[RLSR[KRSR[QS\WORZKURWZS[KLS̀OgQZSR[QS\WOgMRMWOLSWTSR[QS\WORZKURkSMOUX̀gMONkS
_MR[ẀRSQ¢UX̀gMONSWR[QZLkSR[WLQSLRKRQgSMOS¤ZRMUXQStkSR[MLS¤ZRMUXQS¥kSKOgS¤ZRMUXQLScukScckSKOgScfe

no�Iio¦����§o{�������̈�§��©
no�IiIJS�[QS\WORZKURWZSL[KXXSKTTWZgSR[QŜ_OQZSKOgSbQaKZKRQS\WORZKURWZLSZQKLWOK]XQSWaaWZR̀OMRYSTWZSMORZWg̀URMWOSKOgS
LRWZKNQSWTSR[QMZSPKRQZMKXLSKOgSQv̀MaPQORSKOgSaQZTWZPKOUQSWTSR[QMZSKURMVMRMQLkSKOgSL[KXXSUWOOQURSKOgSUWWZgMOKRQSR[QS
\WORZKURWZmLSUWOLRZ̀URMWOSKOgSWaQZKRMWOLS_MR[SR[QMZLSKLSZQv̀MZQgS]YSR[QS\WORZKURS¡WÙPQORLe

no�IiIiSyTSaKZRSWTSR[QS\WORZKURWZmLSlWZsSgQaQOgLSTWZSaZWaQZSQ¢QÙRMWOSWZSZQL̀XRLS̀aWOSUWOLRZ̀URMWOSWZSWaQZKRMWOLS]YSR[QS
_̂OQZSWZSKSbQaKZKRQS\WORZKURWZkSR[QS\WORZKURWZSL[KXXkSaZMWZSRWSaZWUQQgMONS_MR[SR[KRSaWZRMWOSWTSR[QSlWZskSaZWPaRXYS
OWRMTYSR[QS¤ZU[MRQURSWTSKaaKZQORSgMLUZQaKOUMQLSWZSgQTQURLSMOSR[QSUWOLRZ̀URMWOSWZSWaQZKRMWOLS]YSR[QŜ_OQZSWZSbQaKZKRQS
\WORZKURWZSR[KRS_ẀXgSZQOgQZSMRS̀OL̀MRK]XQSTWZSaZWaQZSQ¢QÙRMWOSKOgSZQL̀XRLSWTSR[QS\WORZKURWZmLSlWZseSªKMX̀ZQSWTSR[QS
\WORZKURWZSRWSOWRMTYSR[QS¤ZU[MRQURSWTSKaaKZQORSgMLUZQaKOUMQLSWZSgQTQURLSaZMWZSRWSaZWUQQgMONS_MR[SR[QSlWZsSL[KXXS
UWOLRMR̀RQSKOSKUsOW_XQgNPQORSR[KRSR[QŜ_OQZmLSWZSbQaKZKRQS\WORZKURWZmLSUWPaXQRQgSWZSaKZRMKXXYSUWPaXQRQgS
UWOLRZ̀URMWOSMLSTMRSKOgSaZWaQZSRWSZQUQMVQSR[QS\WORZKURWZmLSlWZseS�[QS\WORZKURWZSL[KXXSOWRS]QSZQLaWOLM]XQSTWZS
gMLUZQaKOUMQLSWZSgQTQURLSMOSR[QSUWOLRZ̀URMWOSWZSWaQZKRMWOLS]YSR[QŜ_OQZSWZSbQaKZKRQS\WORZKURWZSR[KRSKZQSOWRSKaaKZQORe

no�IiIwS�[QS\WORZKURWZSL[KXXSZQMP]̀ZLQSR[QŜ_OQZSTWZSUWLRLSR[QŜ_OQZSMOÙZLSR[KRSKZQSaKYK]XQSRWSKSbQaKZKRQS\WORZKURWZS
]QUK̀LQSWTSR[QS\WORZKURWZmLSgQXKYLkSMPaZWaQZXYSRMPQgSKURMVMRMQLSWZSgQTQURMVQSUWOLRZ̀URMWOeS�[QŜ_OQZSL[KXXS]QS
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IJKLMNKOPQJRSMRSTJRUMNSIVWSMIRXMIRWMKSKRSTJRUMNSIVWSMIRONWYIKRPJWVYKJRMXRVRZJLVIVSJRUMNSIVWSMI[KR\JQV]K̂RO_LIMLJIQ]R
SO_J\RVWSÒOSOJK̂R\V_VaJRSMRSTJRbMIcRMIR\JXJWSÒJRWMNKSIYWSOMNd

efghihjRkTJRUMNSIVWSMIRKTVQQRLIM_LSQ]RIJ_J\]R\V_VaJRSTVSRSTJRUMNSIVWSMIRlIMNaXYQQ]RWVYKJKRSMRWM_LQJSJ\RMIRLVISOVQQ]R
WM_LQJSJ\RWMNKSIYWSOMNRMIRSMRLIMLJIS]RMXRSTJRmlNJIRMIRZJLVIVSJRUMNSIVWSMIRVKRLIM̀O\J\RONRZJWSOMNRnodpdqd

efghihrRkTJRmlNJIRVN\RJVWTRZJLVIVSJRUMNSIVWSMIRKTVQQRTV̀JRSTJRKV_JRIJKLMNKOPOQOSOJKRXMIRWYSSONaRVN\RLVSWTONaRVKRVIJR
\JKWIOPJ\RXMIRSTJRUMNSIVWSMIRONRZJWSOMNRsdntd

efghufvwxyz{|f}~���f��f��y�xf��
�XRVR\OKLYSJRVIOKJKRV_MNaRSTJRUMNSIVWSMÎRZJLVIVSJRUMNSIVWSMIK̂RVN\RSTJRmlNJIRVKRSMRSTJRIJKLMNKOPOQOS]RYN\JIRSTJOIR
IJKLJWSÒJRWMNSIVWSKRXMIR_VONSVONONaRSTJRLIJ_OKJKRVN\RKYIIMYN\ONaRVIJVRXIJJRXIM_RlVKSJR_VSJIOVQKRVN\RIYPPOKT̂RSTJR
mlNJIR_V]RWQJVNRYLRVN\RSTJR�IWTOSJWSRlOQQRVQQMWVSJRSTJRWMKSRV_MNaRSTMKJRIJKLMNKOPQJd

�}�����f�fff�������f��f���f�v}�
ef�h�f�yxyz��
ef�h�h�RUTVNaJKRONRSTJRbMIcR_V]RPJRVWWM_LQOKTJ\RVXSJIRJ�JWYSOMNRMXRSTJRUMNSIVWŜRVN\RlOSTMYSROǸVQO\VSONaRSTJR
UMNSIVWŜRP]RUTVNaJRmI\JÎRUMNKSIYWSOMNRUTVNaJR�OIJWSÒJRMIRMI\JIRXMIRVR_ONMIRWTVNaJRONRSTJRbMIĉRKYP�JWSRSMRSTJR
QO_OSVSOMNKRKSVSJ\RONRSTOKR�ISOWQJR�RVN\RJQKJlTJIJRONRSTJRUMNSIVWSR�MWY_JNSKd

ef�h�hiR�RUTVNaJRmI\JIRKTVQQRPJRPVKJ\RYLMNRVaIJJ_JNSRV_MNaRSTJRmlNJÎRUMNSIVWSMÎRVN\R�IWTOSJWSdR�RUMNKSIYWSOMNR
UTVNaJR�OIJWSÒJRIJ�YOIJKRVaIJJ_JNSRP]RSTJRmlNJIRVN\R�IWTOSJWSRVN\R_V]RMIR_V]RNMSRPJRVaIJJ\RSMRP]RSTJRUMNSIVWSMIdR
�NRMI\JIRXMIRVR_ONMIRWTVNaJRONRSTJRbMIcR_V]RPJROKKYJ\RP]RSTJR�IWTOSJWSRVQMNJd

ef�h�huRUTVNaJKRONRSTJRbMIcRKTVQQRPJRLJIXMI_J\RYN\JIRVLLQOWVPQJRLIM̀OKOMNKRMXRSTJRUMNSIVWSR�MWY_JNSKdRkTJR
UMNSIVWSMIRKTVQQRLIMWJJ\RLIM_LSQ]RlOSTRWTVNaJKRONRSTJRbMIĉRYNQJKKRMSTJIlOKJRLIM̀O\J\RONRSTJRUTVNaJRmI\JÎR
UMNKSIYWSOMNRUTVNaJR�OIJWSÒĴRMIRMI\JIRXMIRVR_ONMIRWTVNaJRONRSTJRbMIcd

ef�hif���x�yfvz�yz|
ef�hih�R�RUTVNaJRmI\JIROKRVRlIOSSJNRONKSIY_JNSRLIJLVIJ\RP]RSTJR�IWTOSJWSRVN\RKOaNJ\RP]RSTJRmlNJÎRUMNSIVWSMÎRVN\R
�IWTOSJWSRKSVSONaRSTJOIRVaIJJ_JNSRYLMNRVQQRMXRSTJRXMQQMlONa�

h�RRkTJRWTVNaJRONRSTJRbMIc�
hiRRkTJRV_MYNSRMXRSTJRV\�YKS_JNŜROXRVN]̂RONRSTJRUMNSIVWSRZY_�RVN\
huRRkTJRJ�SJNSRMXRSTJRV\�YKS_JNŜROXRVN]̂RONRSTJRUMNSIVWSRkO_Jd

ef�hihiRkTJRVQQMlVNWJRXMIRSTJRWM_PONJ\RM̀JITJV\RVN\RLIMXOSRONWQY\J\RONRSTJRSMSVQRWMKSRSMRSTJRmlNJIRKTVQQRPJRNJaMSOVSJ\R
VN\R_V]R̀VI]RVWWMI\ONaRSMRSTJRNVSYIĴRJ�SJNSRVN\RWM_LQJ�OS]RMXRSTJRlMIĉRONWQY\JK̂RPYSRONRNMRWVKJRKTVQQRJ�WJJ\RSTJR
XMQQMlONaRKWTJ\YQJ�R

h�RR�MIRSTJRUMNSIVWSMÎRXMIRlMIcRLJIXMI_J\RP]RSTJRUMNSIVWSMI[KRMlNRXMIWJK̂R_V�O_Y_RMXRSJNRLJIWJNSR no¡¢RMXRSTJRWMKS�R
hiRR�MIRSTJRUMNSIVWSMÎRXMIRlMIcRLJIXMI_J\RP]RSTJRUMNSIVWSMI[KRZYPWMNSIVWSMIK̂R_V�O_Y_RMXRXÒJRLJIWJNSR q¡¢RMXRSTJR
V_MYNSR\YJRSTJRZYPWMNSIVWSMI�
huRR�MIRJVWTRZYPWMNSIVWSMIRMIRZYP£KYPWMNSIVWSMI[KRMlNRXMIWJKR_V�O_Y_RMXRSJNRLJIWJNSR no¡¢RMXRSTJRWMKS�R
hjRR�MIRJVWTRZYPWMNSIVWSMÎRXMIRlMIcRLJIXMI_J\RP]RSTJRZYPWMNSIVWSMI[KRZYP£KYPWMNSIVWSMIKR_V�O_Y_RMXRXÒJRLJIWJNSR
 q¡¢RMXRSTJRV_MYNSR\YJRSTJRKYPWMNSIVWSMI�R
hrRR�NRNMRWVKJRKTVQQRSTJRVQQMlVNWJRXMIRWM_PONJ\RM̀JITJV\RVN\RLIMXOSRJ�WJJ\RSlJNS]£SlMRLJIWJNSR pp¡¢̂RIJaVI\QJKKRMXRSTJR
NY_PJIRMXRSOJIJ\RZYPWMNSIVWSMIK�R
hgRRUMKSRSMRlTOWTRM̀JITJV\RVN\RLIMXOSROKRSMRPJRVLLQOJ\RKTVQQRPJR\JSJI_ONJ\RONRVWWMI\VNWJRlOSTRKYPLVIVaIVLTR�dsd��R
h�RR�NRMI\JIRSMRXVWOQOSVSJRWTJWcONaRMXR�YMSVSOMNKRXMIRJ�SIVKRMIRWIJ\OSK̂RVQQRLIMLMKVQKRJ�WJLSRSTMKJRKMR_ONMIRSTVSRSTJOIR
LIMLIOJS]RWVNRPJRKJJNRP]RONKLJWSOMNRKTVQQRPJRVWWM_LVNOJ\RP]RVRWM_LQJSJROSJ_O¤VSOMNRMXRWMKSKRONWQY\ONaRQVPMÎR
_VSJIOVQK̂RVN\RKYPWMNSIVWSKdR¥VPMIRVN\R_VSJIOVQKRKTVQQRPJROSJ_KRONRSTJR_VNNJIRLIJKWIOPJ\RVPM̀JdRbTJIJR_V�MIRWMKSR
OSJ_KRVIJRZYPWMNSIVWSK̂RSTJ]RKTVQQRPJROSJ_O¤J\RVQKMdR�NRNMRWVKJRKTVQQRVRWTVNaJROǸMQ̀ONaRM̀JIR¦qoodooRPJRVLLIM̀J\R
lOSTMYSRKYWTROSJ_O¤VSOMNdR
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IJKLMJNOPQRSTURVOPJNWXPYZJ[VSZURV\ZQ
IJKLML]̂_̂ àbcdefgdhab̂̀ ijbkl̂mhelgdhnl̂hĉĵoehddlb̂aeplêqelqjelp̂rŝdil̂_egihdlgd̂jbp̂chkblp̂rŝdil̂toblêjbp̂
_egihdlgdûphelgdhbk̂ĵgijbkl̂hb̂dil̂vaeŵqehaêdâjkellxlbd̂ab̂jpyfcdxlbdûhẑjbsûhb̂dil̂̀ abdejgd̂{fx̂aề abdejgd̂
|hxlûaêradi}̂|il̂toblêxjŝrŝ̀ abcdefgdhab̂̀ ijbkl̂mhelgdhnlûohdiafd̂hbnj~hpjdhbk̂dil̂̀ abdejgdûaeplêgijbklĉhb̂
dil̂vaeŵohdihb̂dil̂klblej~̂cgaql̂aẑdil̂̀ abdejgd̂gabchcdhbk̂aẑjpphdhabcûpl~ldhabcûaêadilêelnhchabcûdil̂̀ abdejgd̂
{fx̂jbp̂̀ abdejgd̂|hxl̂rlhbk̂jpyfcdlp̂jggaephbk~s}

IJKLML�̂_̂ àbcdefgdhab̂̀ ijbkl̂mhelgdhnl̂cij~~̂rl̂fclp̂hb̂dil̂jrclbgl̂aẑdadj~̂jkellxlbd̂ab̂dil̂dlexĉaẑĵ̀ ijbkl̂
teple}

IJKLMLM̂�ẑdil̂̀ abcdefgdhab̂̀ ijbkl̂mhelgdhnl̂qeanhplĉzaêjb̂jpyfcdxlbd̂dâdil̂̀ abdejgd̂{fxûdil̂jpyfcdxlbd̂cij~~̂rl̂
rjclp̂ab̂abl̂aẑdil̂za~~aohbk̂xldiapc�

L] �fdfj~̂jgglqdjbgl̂aẑĵ~fxq̂cfx̂qeaqle~ŝhdlxh�lp̂jbp̂cfqqaedlp̂rŝcfzzhghlbd̂cfrcdjbdhjdhbk̂pjdĵdâ
qlexhd̂lnj~fjdhab�

L� �bhd̂qehglĉcdjdlp̂hb̂dil̂̀ abdejgd̂magfxlbdĉaêcfrcl�flbd~ŝjkellp̂fqab�
LM àcd̂dârl̂pldlexhblp̂hb̂ĵxjbblêjkellp̂fqab̂rŝdil̂qjedhlĉjbp̂ĵxfdfj~~ŝjgglqdjr~l̂zh�lp̂aê

qleglbdjkl̂zll�̂ae
L� _ĉqeanhplp̂hb̂{lgdhab̂�}�}�}

IJKLML�̂�ẑdil̂̀ abdejgdaêpalĉbad̂elcqabp̂qeaxqd~ŝaêphcjkellĉohdîdil̂xldiap̂zaêjpyfcdxlbd̂hb̂dil̂̀ abdejgd̂{fxû
dil̂_egihdlgd̂cij~~̂pldlexhbl̂dil̂jpyfcdxlbd̂ab̂dil̂rjchĉaẑeljcabjr~l̂l�qlbphdfelĉjbp̂cjnhbkĉaẑdiacl̂qlezaexhbk̂
dil̂vaeŵjddehrfdjr~l̂dâdil̂gijbklûhbg~fphbkûhb̂gjcl̂aẑjb̂hbgeljcl̂hb̂dil̂̀ abdejgd̂{fxûjb̂jxafbd̂zaêanleiljp̂jbp̂
qeazhd̂jĉcld̂zaedîhb̂dil̂_kellxlbdûaêhẑbâcfgîjxafbd̂hĉcld̂zaedîhb̂dil̂_kellxlbdûĵeljcabjr~l̂jxafbd}̂�b̂cfgî
gjclûjbp̂j~câfbplê{lgdhab̂�}�}�}�ûdil̂̀ abdejgdaêcij~~̂wllq̂jbp̂qelclbdûhb̂cfgîzaex̂jĉdil̂_egihdlgd̂xjŝ
qelcgehrlûjb̂hdlxh�lp̂jggafbdhbk̂dakldilêohdîjqqeaqehjdl̂cfqqaedhbk̂pjdj}̂�b~lcĉadileohcl̂qeanhplp̂hb̂dil̂
àbdejgd̂magfxlbdcûgacdĉzaêdil̂qfeqaclĉaẑdihĉ{lgdhab̂�}�}�̂cij~~̂rl̂~hxhdlp̂dâdil̂za~~aohbk�

L] àcdĉaẑ~jraeûhbg~fphbk̂jqq~hgjr~l̂qjsea~~̂dj�lcûzehbkl̂rlblzhdĉel�fhelp̂rŝjkellxlbd̂aêgfcdaxû
oaewlec�̂gaxqlbcjdhab̂hbcfejbglûjbp̂adilêlxq~asll̂gacdĉjqqeanlp̂rŝdil̂_egihdlgd�

L� àcdĉaẑxjdlehj~cûcfqq~hlcûjbp̂l�fhqxlbdûhbg~fphbk̂gacd̂aẑdejbcqaedjdhabûoildilêhbgaeqaejdlp̂aê
gabcfxlp�

LM �lbdj~̂gacdĉaẑxjgihbleŝjbp̂l�fhqxlbdûl�g~fchnl̂aẑijbp̂daa~cûoildilêelbdlp̂zeax̂dil̂̀ abdejgdaê
aêadilec�

L� àcdĉaẑqelxhfxĉzaêj~~̂rabpĉjbp̂hbcfejbglûqlexhd̂zllcûjbp̂cj~lcûfclûaêchxh~jêdj�lcûphelgd~ŝ
el~jdlp̂dâdil̂gijbkl�̂jbp

L� àcdĉaẑcfqlenhchab̂jbp̂zhl~p̂azzhgl̂qlecabbl~̂phelgd~ŝjddehrfdjr~l̂dâdil̂gijbkl}

IJKLML�̂�ẑdil̂̀ abdejgdaêphcjkellĉohdîdil̂jpyfcdxlbd̂hb̂dil̂̀ abdejgd̂|hxlûdil̂̀ abdejgdaêxjŝxjwl̂ĵ̀ ~jhx̂hb̂
jggaepjbgl̂ohdîjqq~hgjr~l̂qeanhchabĉaẑ_edhg~l̂��}

IJKLML�̂�qab̂elglhqd̂aẑĵ̀ abcdefgdhab̂̀ ijbkl̂mhelgdhnlûdil̂̀ abdejgdaêcij~~̂qeaxqd~ŝqeagllp̂ohdîdil̂gijbkl̂hb̂dil̂
vaeŵhbna~nlp̂jbp̂jpnhcl̂dil̂_egihdlgd̂aẑdil̂̀ abdejgdae�ĉjkellxlbd̂aêphcjkellxlbd̂ohdîdil̂xldiapûhẑjbsû
qeanhplp̂hb̂dil̂̀ abcdefgdhab̂̀ ijbkl̂mhelgdhnl̂zaêpldlexhbhbk̂dil̂qeaqaclp̂jpyfcdxlbd̂hb̂dil̂̀ abdejgd̂{fx̂aê
àbdejgd̂|hxl}

IJKLMLK̂_̂ àbcdefgdhab̂̀ ijbkl̂mhelgdhnl̂chkblp̂rŝdil̂̀ abdejgdaêhbphgjdlĉdil̂̀ abdejgdae�ĉjkellxlbd̂dilelohdiû
hbg~fphbk̂jpyfcdxlbd̂hb̂̀ abdejgd̂{fx̂jbp̂̀ abdejgd̂|hxl̂aêdil̂xldiap̂zaêpldlexhbhbk̂dilx}̂{fgîjkellxlbd̂cij~~̂
rl̂lzzlgdhnl̂hxxlphjdl~ŝjbp̂cij~~̂rl̂elgaeplp̂jĉĵ̀ ijbkl̂teple}

IJKLML�̂|il̂jxafbd̂aẑgelphd̂dârl̂j~~aolp̂rŝdil̂̀ abdejgdaêdâdil̂toblêzaêĵpl~ldhab̂aêgijbkl̂dijd̂elcf~dĉhb̂ĵbld̂
plgeljcl̂hb̂dil̂̀ abdejgd̂{fx̂cij~~̂rl̂jgdfj~̂bld̂gacd̂jĉgabzhexlp̂rŝdil̂_egihdlgd}̂vilb̂radîjpphdhabĉjbp̂gelphdĉ
ganlehbk̂el~jdlp̂vaeŵaêcfrcdhdfdhabĉjel̂hbna~nlp̂hb̂ĵgijbklûdil̂j~~aojbgl̂zaêanleiljp̂jbp̂qeazhd̂cij~~̂rl̂zhkfelp̂
ab̂dil̂rjchĉaẑbld̂hbgeljclûhẑjbsûohdîelcqlgd̂dâdijd̂gijbkl}

IJKLML�̂�lbphbk̂zhbj~̂pldlexhbjdhab̂aẑdil̂dadj~̂gacd̂aẑĵ̀ abcdefgdhab̂̀ ijbkl̂mhelgdhnl̂dâdil̂tobleûdil̂̀ abdejgdaê
xjŝel�flcd̂qjsxlbd̂zaêvaeŵgaxq~ldlp̂fbplêdil̂̀ abcdefgdhab̂̀ ijbkl̂mhelgdhnl̂hb̂_qq~hgjdhabĉzaê�jsxlbd}̂|il̂
_egihdlgd̂oh~~̂xjwl̂jb̂hbdlehx̂pldlexhbjdhab̂zaêqfeqaclĉaẑxabdi~ŝgledhzhgjdhab̂zaêqjsxlbd̂zaêdiacl̂gacdĉjbp̂
gledhzŝzaêqjsxlbd̂dil̂jxafbd̂dijd̂dil̂_egihdlgd̂pldlexhblcûhb̂dil̂_egihdlgd�ĉqeazlcchabj~̂yfpkxlbdûdârl̂
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IJKLMNKOPQRSTLUVWVJXYRZ[JR\I][VUJ]ÛLRVNUJIV_RXJUJI_VNKUVMNRMWR]MLURL[KPPRKXSTLURU[JR̀MNUIK]URaT_RMNRU[JRLK_JROKLVLRKLR
KR̀[KNbJRcIXJIdRLTOSJ]URUMRU[JRIVb[URMWRJVU[JIReKIUQRUMRXVLKbIJJRKNXRKLLJIURKR̀PKV_RVNRK]]MIXKN]JRfVU[R\IUV]PJRghY

ijklmlnoRp[JNRU[JRcfNJIRKNXR̀MNUIK]UMIRKbIJJRfVU[RKRXJUJI_VNKUVMNR_KXJROQRU[JR\I][VUJ]UR]MN]JINVNbRU[JR
KXSTLU_JNULRVNRU[JR̀MNUIK]URaT_RKNXR̀MNUIK]URZV_JdRMIRMU[JIfVLJRIJK][RKbIJJ_JNURTeMNRU[JRKXSTLU_JNULdRLT][R
KbIJJ_JNURL[KPPROJRJWWJ]UVqJRV__JXVKUJPQRKNXRU[JR\I][VUJ]URfVPPReIJeKIJRKR̀[KNbJRcIXJIYR̀[KNbJRcIXJILR_KQROJR
VLLTJXRWMIRKPPRMIRKNQReKIURMWRKR̀MNLUIT]UVMNR̀[KNbJRrVIJ]UVqJY

ijklsjtuvwxjyz{v|}~juvj�z}j�wx�
Z[JR\I][VUJ]UR_KQRMIXJIR_VNMIR][KNbJLRVNRU[JRpMI�RU[KURKIJR]MNLVLUJNURfVU[RU[JRVNUJNURMWRU[JR̀MNUIK]URrM]T_JNULRKNXR
XMRNMURVNqMPqJRKNRKXSTLU_JNURVNRU[JR̀MNUIK]URaT_RMIRKNRJ�UJNLVMNRMWRU[JR̀MNUIK]URZV_JYRZ[JR\I][VUJ]ÛLRMIXJIRWMIR
_VNMIR][KNbJLRL[KPPROJRVNRfIVUVNbYR�WRU[JR̀MNUIK]UMIROJPVJqJLRU[KURU[JReIMeMLJXR_VNMIR][KNbJRVNRU[JRpMI�RfVPPRKWWJ]URU[JR
M̀NUIK]URaT_RMIR̀MNUIK]URZV_JdRU[JR̀MNUIK]UMIRL[KPPRNMUVWQRU[JR\I][VUJ]URKNXRL[KPPRNMUReIM]JJXRUMRV_ePJ_JNURU[JR
][KNbJRVNRU[JRpMI�YR�WRU[JR̀MNUIK]UMIReJIWMI_LRU[JRpMI�RLJURWMIU[RVNRU[JR\I][VUJ]ÛLRMIXJIRWMIRKR_VNMIR][KNbJRfVU[MTUR
eIVMIRNMUV]JRUMRU[JR\I][VUJ]URU[KURLT][R][KNbJRfVPPRKWWJ]URU[JR̀MNUIK]URaT_RMIR̀MNUIK]URZV_JdRU[JR̀MNUIK]UMIRfKVqJLRKNQR
KXSTLU_JNURUMRU[JR̀MNUIK]URaT_RMIRJ�UJNLVMNRMWRU[JR̀MNUIK]URZV_JY

����y��j�jjj��t�
ij�lnj�}�uvu�uwv~
ij�lnlnR�NPJLLRMU[JIfVLJReIMqVXJXdR̀MNUIK]URZV_JRVLRU[JReJIVMXRMWRUV_JdRVN]PTXVNbRKTU[MIV�JXRKXSTLU_JNULdRKPPMUUJXRVNR
U[JR̀MNUIK]URrM]T_JNULRWMIRaTOLUKNUVKPR̀M_ePJUVMNRMWRU[JRpMI�Y

ij�lnl�RZ[JRXKUJRMWR]M__JN]J_JNURMWRU[JRpMI�RVLRU[JRXKUJRJLUKOPVL[JXRVNRU[JR\bIJJ_JNUY

ij�lnlmRZ[JRXKUJRMWRaTOLUKNUVKPR̀M_ePJUVMNRVLRU[JRXKUJR]JIUVWVJXROQRU[JR\I][VUJ]URVNRK]]MIXKN]JRfVU[RaJ]UVMNR�Y�Y

ij�lnlsRZ[JRUJI_R�XKQ�RKLRTLJXRVNRU[JR̀MNUIK]URrM]T_JNULRL[KPPR_JKNR]KPJNXKIRXKQRTNPJLLRMU[JIfVLJRLeJ]VWV]KPPQR
XJWVNJXY

ij�lnl�j�NPJLLRMU[JIfVLJRLUVeTPKUJXRVNRNMUV]JRUMReIM]JJXdRfMI�RL[KPPROJRLUKIUJXRfVU[VNRUJNR�g��R]KPJNXKIRXKQLRKWUJIRXKUJR
MWR̀MNUIK]URMIR�MUV]JRUMR�IM]JJXYR

ij�lnl�ĵ̀KPJNXKIRXKQ̂RVLRKR���[MTIRXKQRL[MfNRMNRU[JR]KPJNXKIdROJbVNNVNbRKURg����R_VXNVb[UdRVN]PTXVNbRaKUTIXKQLdR
aTNXKQLdRKNXR[MPVXKQLYR

ij�lnlkĵpMI�VNbRXKQ̂RVLRKR̀KPJNXKIRrKQdRJ�]PTLVqJRMWRaKUTIXKQLdRaTNXKQLdR�MPVXKQLdRMIRf[JNRfJKU[JIRMIRMU[JIR
]MNXVUVMNLROJQMNXRU[JR̀MNUIK]UMÎLR]MNUIMPRXMRNMUReIJqJNURKURPJKLUR R[MTILRMWRfMI�YR

ij�l�j¡xw|x}~~j{v¢jyw£¤¥}�uwv
ij�l�lnRZV_JRPV_VULRLUKUJXRVNRU[JR̀MNUIK]URrM]T_JNULRKIJRMWRU[JRJLLJN]JRMWRU[JR̀MNUIK]UYR¦QRJ�J]TUVNbRU[JR\bIJJ_JNUdR
U[JR̀MNUIK]UMIR]MNWVI_LRU[KURU[JR̀MNUIK]URZV_JRVLRKRIJKLMNKOPJReJIVMXRWMIReJIWMI_VNbRU[JRpMI�Y

ij�l�l�RZ[JR̀MNUIK]UMIRL[KPPRNMUR�NMfVNbPQdRJ�]JeUROQRKbIJJ_JNURMIRVNLUIT]UVMNRMWRU[JRcfNJIRVNRfIVUVNbdR]M__JN]JR
U[JRpMI�ReIVMIRUMRU[JRJWWJ]UVqJRXKUJRMWRVNLTIKN]JRIJ§TVIJXRUMROJRWTINVL[JXROQRU[JR̀MNUIK]UMIRKNXRcfNJIY

ij�l�lmRZ[JR̀MNUIK]UMIRL[KPPReIM]JJXRJ�eJXVUVMTLPQRfVU[RKXJ§TKUJRWMI]JLRKNXRL[KPPRK][VJqJRaTOLUKNUVKPR̀M_ePJUVMNR
fVU[VNRU[JR̀MNUIK]URZV_JY

ij�lmj�}¥{̈~j{v¢j�©�}v~uwv~jw�j�u£}
ij�lmlnR�WRU[JR̀MNUIK]UMIRVLRXJPKQJXRKURKNQRUV_JRVNRU[JR]M__JN]J_JNURMIReIMbIJLLRMWRU[JRpMI�ROQR�g�RKNRK]URMIRNJbPJ]UR
MWRU[JRcfNJIRMIR\I][VUJ]UdRMWRKNRJ_ePMQJJRMWRJVU[JIdRMIRMWRKRaJeKIKUJR̀MNUIK]UMIªR���ROQR][KNbJLRMIXJIJXRVNRU[JRpMI�ªR
�«�ROQRPKOMIRXVLeTUJLdRWVIJdRTNTLTKPRXJPKQRVNRXJPVqJIVJLdRTNKqMVXKOPJR]KLTKPUVJLdRKXqJILJRfJKU[JIR]MNXVUVMNLRXM]T_JNUJXR
VNRK]]MIXKN]JRfVU[RaJ]UVMNRghYgY Y�dRMIRMU[JIR]KTLJLROJQMNXRU[JR̀MNUIK]UMÎLR]MNUIMPªR���ROQRXJPKQRKTU[MIV�JXROQRU[JR
cfNJIReJNXVNbR_JXVKUVMNRKNXROVNXVNbRXVLeTUJRIJLMPTUVMNªRMIR�h�ROQRMU[JIR]KTLJLRU[KURU[JR̀MNUIK]UMIRKLLJIULdRKNXRU[JR
\I][VUJ]URXJUJI_VNJLdRSTLUVWQRXJPKQdRU[JNRU[JR̀MNUIK]URZV_JRL[KPPROJRJ�UJNXJXRWMIRLT][RIJKLMNKOPJRUV_JRKLRU[JR\I][VUJ]UR
_KQRXJUJI_VNJY
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IJKLMLNOPQRSTUOVWQRXSYZOX[OXSTWOU\RQQO]WOTR̂WOSYOR__[V̂RY_WÒSX\ORaaQS_R]QWOaV[bSUS[YUO[cOdVXS_QWOefg

IJKLMLMOh\SUOiW_XS[YOjgkÔ[WUOY[XOaVW_Ql̂WOVW_[bWVmO[cÔRTRZWUOc[VÔWQRmO]mOWSX\WVOaRVXmOlŶWVO[X\WVOaV[bSUS[YUO[cOX\WO
P[YXVR_XOn[_lTWYXUg

IJKLoJpqrsJtuvswxqywJzy{J|w}x}~���J�s�s{sJ�s~v�s{O
IJKLoL�Jh\WOP[YXVR_X[VOU\RQQO_[TaQmÒSX\ORQQOaV[bSUS[YUO[cOX\WO�WYWVRQOP[ŶSXS[YUOSYOUl]TSXXSYZORYmOVW�lWUXOc[VO
W�XWYUS[YO[cOP[YXVR_XOhSTWÔlWOX[OlYlUlRQQmOUWbWVWÒWRX\WVg

IJKLoLNOnWcSYSXS[Y�O
geOd̂bWVUWO�WRX\WVO�ORXT[Ua\WVS_O_[ŶSXS[YUORXORÔWcSYSXWOXSTWORŶOaQR_WÒ\S_\ORVWOlYcRb[VR]QWOX[O_[YUXVl_XS[YO
R_XSbSXSWUgO
g�O�YlUlRQQmOiWbWVWO�WRX\WVO�ÒWRX\WVÒ\S_\OSUOT[VWOUWbWVWOX\RYOX\WOR̂bWVUWÒWRX\WVORYXS_SaRXŴOc[VOX\WOUWRU[Y�O
Q[_RXS[Y�O[VOR_XSbSXmOSYb[QbŴg

IJKLoLMO�YO[V̂WVOc[VORYmOVW�lWUXO[cOXSTWOW�XWYUS[YÔlWOX[OlYlUlRQQmOUWbWVWÒWRX\WVOX[O]WObRQŜ�OX\WOP[YXVR_X[VOTlUXO
[̂_lTWYXO][X\O[cOX\WOc[QQ[̀SYZO_[ŶSXS[YU�O
geOh\WÒWRX\WVOW�aWVSWY_ŴORXOX\WOaV[�W_XOUSXWÔlVSYZOX\WOP[YXVR_XOaWVS[̂OSUOT[VWOUWbWVWOX\RYOX\WOR̂bWVUWÒWRX\WVO
RYXS_SaRXŴOc[VOX\WOaV[�W_XOQ[_RXS[YÔlVSYZORYmOZSbWYOT[YX\gO
g�Oh\WOlYlUlRQQmOUWbWVWÒWRX\WVOR_XlRQQmO_RlUŴORÔWQRmOX[OX\WO_[TaQWXS[YO[cOX\WOaV[�W_XgOh\WÔWQRmOTlUXO]WO]Wm[ŶOX\WO
_[YXV[QORŶÒSX\[lXOcRlQXO[VOYWZQSZWY_WO]mOX\WOP[YXVR_X[VgO

IJKLoLoJh\WOc[QQ[̀SYZOU_\ŴlQWO[cOT[YX\QmORYXS_SaRXŴOR̂bWVUWÒWRX\WVÔWQRmUÒSQQO_[YUXSXlXWOX\WO]RUWQSYWOc[VOT[YX\QmO
ẀRX\WVOXSTWOWbRQlRXS[YUgOh\WOP[YXVR_X[V�UO�V[ZVWUUOi_\ŴlQWOTlUXOVWcQW_XOX\WUWORYXS_SaRXŴOR̂bWVUWÒWRX\WVÔWQRmUOSYO
RQQÒWRX\WVORccW_XŴOR_XSbSXSWUgO
geO�[YX\QmOdYXS_SaRXŴOd̂bWVUWO�WRX\WVOnWQRmO�[V�OnRmU�O�RUŴO[YORO�SbWO�f�OnRmO�[V�O�WW��O
gSO�RYlRVmO�e��O
gSSO�W]VlRVmO�j�O
gSSSO�RV_\O���O
gSbOdaVSQO���O
gbO�RmO���O
gbSO�lYWO���O
gbSSO�lQmO�f�O
gbSSSOdlZlUXO�f�O
gS�OiWaXWT]WVO�f�O
g�O�_X[]WVO���O
g�SO�[bWT]WVO�f�O
g�SSOnW_WT]WVO� �

IJKLoL¡J�a[YOVW_WSaXO[cOX\WO�[XS_WOX[O�V[_WŴ�ORŶO_[YXSYlSYZOX\V[lZ\[lXOX\WO_[YXVR_X�OX\WOP[YXVR_X[VOU\RQQOVW_[V̂O[YO
X\WSVÔWXRSQO_[YUXVl_XS[YOVWa[VX�OX\WO[__lVVWY_WO[cOR̂bWVUWÒWRX\WVORŶOVWUlQXRYXOSTaR_XOX[OY[VTRQQmOU_\ŴlQWÒ[V�gO
d_XlRQOR̂bWVUWÒWRX\WVÔWQRmUOTlUXOaVWbWYXÒ[V�O[YO_VSXS_RQOR_XSbSXSWUOc[VOf�¢O[VOT[VWO[cOX\WOP[YXVR_X[VUOU_\ŴlQŴO
[̀V�ÔRmO

IJKLoL£Oh\WOYlT]WVO[cOR_XlRQOR̂bWVUWÒWRX\WVÔWQRmÔRmUOU\RQQOSY_Ql̂WÔRmUOSTaR_XŴO]mOR_XlRQOR̂bWVUWÒWRX\WVO�WbWYO
ScOR̂bWVUWÒWRX\WVO[__lVVŴOSYOX\WOaVWbS[lUOT[YX\ORŶOU\RQQO]WO_RQ_lQRXŴO_\V[Y[Q[ZS_RQQmOcV[TOX\WOcSVUXOX[OX\WOQRUXÔRmO
[cOWR_\OT[YX\�ORŶO]WOVW_[V̂ŴORUOclQQÒ[V�ÔRmUgO

IJKLoL¤O�cOX\WOYlT]WVO[cOR_XlRQOR̂bWVUWÒWRX\WVÔWQRmÔRmUOSYOROZSbWYOT[YX\O¥¦P¥¥niOX\WOYlT]WVO[cÔRmUORYXS_SaRXŴO
SYOjg�g��OR][bW�OX\WÔSccWVWY_WOU\RQQO]WOTlQXSaQSŴO]mO�§fOX[O_[YbWVXORYmO�lRQScmSYZÒ[V�ÔRmÔWQRmUOX[O_RQWŶRVÔRmUgO
h\WOVWUlQXSYZOYlT]WVO[cO�lRQScmSYZOQ[UXÔRmUOU\RQQO]WOR̂ Ŵ̂OX[OX\WOP[YXVR_XOhSTWgO

IJKLoLKOh\WÔWXWVTSYRXS[YOX\RXOlUlRQQmOUWbWVWÒWRX\WVO[__lVVŴÔ[WUOY[XORlX[TRXS_RQQmOTWRYORYOW�XWYUS[YO[cOXSTWÒSQQO
]WOZVRYXŴgOh\WOP[YXVR_X[VOTlUXOUl]UXRYXSRXWOX\WOlYlUlRQQmOUWbWVWÒWRX\WVÔWQRmŴO�[V�OR_XSbSXSWUO[YOX\WO_VSXS_RQOaRX\O
[cOX\WO�V[ZVWUUOi_\ŴlQWgO
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IJKLMLNOPQRROSTUVWXYZ[\WTUO]TZOŶQW_[RYU\O][WZÒY[\aYZObTZbOX[cVOVa[RROdYOeW_YUfOg]O\aYOUQhdYZOT]O[S\Q[RO[X_YZVYÒY[\aYZO
X[cVOWUO[OeW_YUOhTU\aOWVOijkkO\a[UO\aYOUQhdYZOT]OX[cVO[U\WSWl[\YXOWUOmfnfnoO[dT_YfO\aYOXW]]YZYUSYOVa[RROdYOhQR\WlRWYXO
dcOpOqrO\TOSTU_YZ\O[UcÒTZbOX[cOWUSZY[VYXO\TOS[RYUX[ZOX[cVfOsaYOZYVQR\WUeOUQhdYZOT]ÔQ[RW]cWUeOYt\Z[OX[cVÒWRROdYO
[SSQhQR[\YXO[UXOVQd\Z[S\YXO]ZThO[UcO]Q\QZYOhTU\auVOX[cVORTV\OXQYO\TOQUQVQ[RRcOVY_YZYÒY[\aYZfOsaYOUY\OSQhQR[\W_YO
Yt\Z[OX[cVqRTV\OX[cVOVa[RROUT\OZYVQR\OWUO[OZYXQS\WTUOT]OvTU\Z[S\OsWhYO[UXOw[\YOT]OkQdV\[U\W[ROvThlRY\WTUOVa[RROUT\OdYO
Sa[UeYXO[VO[OZYVQR\OT]OQUQVQ[RRcO][_TZ[dRYÒY[\aYZfO

IJKLMLxyJgUOSTU_YZ\WUeÒTZbOX[cVO\TOS[RYUX[ZOX[cVoO][S\WTUOzfrO[UXOeZY[\YZOVa[RROdYOZTQUXYXOQlO\TO\aYOUYt\ÒaTRYO
UQhdYZfOPZ[S\WTUVORYVVO\a[UOzfrOVa[RROdYOXZTllYXfO

IJKLMLxxOsaYOvTU\Z[S\TZOVa[RROVQhh[ZW{YO[UXOZYlTZ\O[RRO[S\Q[RO[X_YZVYÒY[\aYZOXYR[cOX[cVO]TZOY[SaOhTU\aO\TO\aYO
|ZSaW\YS\OdcO\aYO\YU\aO}~z\a�OX[cOT]O\aYO]TRRT̀WUeOhTU\afO|OU[ZZ[\W_YOWUXWS[\WUeO\aYOWhl[S\OT]O[X_YZVYÒY[\aYZO
STUXW\WTUVOTUO\aYOVSaYXQRYXOSZW\WS[RO[S\W_W\WYVOVa[RROdYOWUSRQXYXf

IJKLMLx�JJ|UcOvR[WhO]TZOYt\YUVWTUOT]O\WhYOXQYO\TOQUQVQ[RRcOVY_YZYÒY[\aYZOVa[RROdYOVQdhW\\YXO\TO\aYO|ZSaW\YS\O[UXO
�̀ UYZÒW\aWUO\̀YU\c�TUYO}�~�OX[cVOT]O\aYOR[V\OX[cOT]O\aYOhTU\aOWUÒaWSaO\aYOXYR[cOTSSQZZYXfO�YVTRQ\WTUOT]O[UcOvR[WhO
Va[RRO]TRRT̀O\aYOlZTSYXQZYVOYV\[dRWVaYXOdcOkYS\WTUO~rOT]O\aYO�YUYZ[ROvTUXW\WTUVO[UXOlZYVSZWdYXO[dT_Yf

IJKLMLx�JsaYOvTU\Z[S\TZOVa[RROWUSRQXYO[UXOWUXWS[\YO\aYOhTU\aRcO[U\WSWl[\YXO[X_YZVYÒY[\aYZOX[cVoORWV\YXOWUOmfnfnoO[dT_YoO
WUO\aYWZO�ZTeZYVVOkSaYXQRYfO}�Y]YZYUSYO�f~zO]TZOvTU\Z[S\TZOkSaYXQRYOkQdhW\\[ROZŶQWZYhYU\Vf�

IJKLMLxMJsaYOvTU\Z[S\TZOVa[RROWUXWS[\YO\aYO[S\Q[RO[X_YZVYÒY[\aYZOX[cVO}̀aY\aYZORYVVOTZOhTZYO\a[UO\aYO[U\WSWl[\YXOX[cV�O
WUO\aYWZOhTU\aRcO�ZTeZYVVOkSaYXQRYOQlX[\Y

�������JNJJJ��������J���J����������
IJNLxJ��������J���
IJNLxLxOsaYOvTU\Z[S\OkQhOWVOV\[\YXOWUO\aYO|eZYYhYU\O[UXoOWUSRQXWUeO[Q\aTZW{YXO[X�QV\hYU\VoOWVO\aYO\T\[RO[hTQU\O
l[c[dRYOdcO\aYO�̀ UYZO\TO\aYOvTU\Z[S\TZO]TZOlYZ]TZh[USYOT]O\aYO TZbOQUXYZO\aYOvTU\Z[S\OwTSQhYU\Vf

IJNLxL�Og]OQUW\OlZWSYVO[ZYOV\[\YXOWUO\aYOvTU\Z[S\OwTSQhYU\VOTZOVQdVŶQYU\RcO[eZYYXOQlTUoO[UXOW]ÔQ[U\W\WYVOTZWeWU[RRcO
STU\YhlR[\YXO[ZYOh[\YZW[RRcOSa[UeYXOVTO\a[\O[llRWS[\WTUOT]OVQSaOQUW\OlZWSYVO\TO\aYO[S\Q[RÔQ[U\W\WYVOS[QVYVOVQdV\[U\W[RO
WUŶQW\cO\TO\aYO�̀ UYZOTZOvTU\Z[S\TZoO\aYO[llRWS[dRYOQUW\OlZWSYVOVa[RROdYOŶQW\[dRcO[X�QV\YXf

IJNL�J��¡¢£�¤¢J�¥J¦�¤�¢§
 aYZYO\aYOvTU\Z[S\OWVOd[VYXOTUO[OV\WlQR[\YXOVQhOTZO�Q[Z[U\YYXÖ[tWhQhO�ZWSYoO\aYOvTU\Z[S\TZOVa[RROVQdhW\O[O
VSaYXQRYOT]O_[RQYVO\TO\aYO|ZSaW\YS\OdY]TZYO\aYO]WZV\O|llRWS[\WTUO]TZO�[chYU\oO[RRTS[\WUeO\aYOYU\WZYOvTU\Z[S\OkQhO\TO\aYO
_[ZWTQVOlTZ\WTUVOT]O\aYO TZbfOsaYOVSaYXQRYOT]O_[RQYVOVa[RROdYOlZYl[ZYXOWUO\aYO]TZhoO[UXOVQllTZ\YXOdcO\aYOX[\[O\TO
VQdV\[U\W[\YOW\VO[SSQZ[ScoOZŶQWZYXOdcO\aYO|ZSaW\YS\fOsaWVOVSaYXQRYoOQURYVVOTd�YS\YXO\TOdcO\aYO|ZSaW\YS\oOVa[RROdYOQVYXO[VO
[Od[VWVO]TZOZY_WỲWUeO\aYOvTU\Z[S\TZuVO|llRWS[\WTUVO]TZO�[chYU\fO|UcOSa[UeYVO\TO\aYOVSaYXQRYOT]O_[RQYVOVa[RROdYO
VQdhW\\YXO\TO\aYO|ZSaW\YS\O[UXOVQllTZ\YXOdcOVQSaOX[\[O\TOVQdV\[U\W[\YOW\VO[SSQZ[ScO[VO\aYO|ZSaW\YS\Oh[cOZŶQWZYoO[UXO
QURYVVOTd�YS\YXO\TOdcO\aYO|ZSaW\YS\oOVa[RROdYOQVYXO[VO[Od[VWVO]TZOZY_WỲWUeO\aYOvTU\Z[S\TZuVOVQdVŶQYU\O|llRWS[\WTUVO]TZO
�[chYU\f

IJNL�J�©©¤ª���ª��§J¥��J��«�¢��
IJNL�LxO|\ORY[V\O\YUOX[cVOdY]TZYO\aYOX[\YOYV\[dRWVaYXO]TZOY[SaOlZTeZYVVOl[chYU\oO\aYOvTU\Z[S\TZOVa[RROVQdhW\O\TO\aYO
|ZSaW\YS\O[OXZ[]\O|llRWS[\WTUO]TZO�[chYU\OlZYl[ZYXOWUO[SSTZX[USYÒW\aO\aYOVSaYXQRYOT]O_[RQYVoOW]OZŶQWZYXOQUXYZO
kYS\WTUO¬f�oO]TZOSThlRY\YXOlTZ\WTUVOT]O\aYO TZbfOsaYO[llRWS[\WTUOVa[RROdYOVQllTZ\YXOdcO[RROX[\[OVQdV\[U\W[\WUeO\aYO
vTU\Z[S\TZuVOZŶQYV\O\TOl[chYU\O\a[\O\aYO�̀ UYZOTZO|ZSaW\YS\OZŶQWZYoO[UXOVa[RROZY]RYS\OZY\[WU[eYOW]OlZT_WXYXO]TZOWUO\aYO
vTU\Z[S\OwTSQhYU\Vf

IJNL�LxLxO|VOlZT_WXYXOWUOkYS\WTUOpf�f¬oOVQSaO[llRWS[\WTUVOh[cOWUSRQXYOZŶQYV\VO]TZOl[chYU\OTUO[SSTQU\OT]OSa[UeYVOWUO
\aYO TZbO\a[\Oa[_YOdYYUOlZTlYZRcO[Q\aTZW{YXOdcOvTUV\ZQS\WTUOva[UeYOwWZYS\W_YVoOTZOdcOWU\YZWhOXY\YZhWU[\WTUVOT]O\aYO
|ZSaW\YS\oOdQ\OUT\OcY\OWUSRQXYXOWUOva[UeYO�ZXYZVfOO TZbOlYZ]TZhYXO[UXOh[\YZW[RVOVQllRWYXOQUXYZO[Ova[UeYO�ZXYZOh[cO
dYOWUSRQXYXO]TZOl[chYU\OTURcO[]\YZO\aYOva[UeYO�ZXYZOa[VOdYYUO[llZT_YXOdcO[RRO[llZTlZW[\YOl[Z\WYVfO
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IJKLMLNLOPQRRSTUVWTXYZP[X\P]V̂_̀YWPZaVSSPYXWPTYUSbc̀P\̀db̀ZWZP[X\PRV̂_̀YWP[X\PRX\WTXYZPX[PWàPeX\fP[X\PgaTUaPWàP
hXYW\VUWX\PcX̀ZPYXWPTYẀYcPWXPRV̂PVPibjUXYW\VUWX\PX\PZbRRST̀\kPbYS̀ZZPZbUaPeX\fPaVZPj̀ ỲPR̀\[X\_̀cPĵPXWà\ZPgaX_P
WàPhXYW\VUWX\PTYẀYcZPWXPRV̂l

IJKLMLNLMJmYPX\Pj̀[X\̀PWàP[T\ZWPnoZWpPcV̂PX[P̀VUaP_XYWakPWàPhXYW\VUWX\PZaVSSPZbj_TWPWXPWàPQ\UaTẀUWPVYPTẀ_Tq̀cP
QRRSTUVWTXYPVYcPh̀\WT[TUVẀP[X\P]V̂_̀YWPXYPQrQPsXUb_̀YWPtuvwkPR\XR̀\ŜPZTxỲcPVYcPYXWV\Tq̀cPgTWaPUX_RS̀ẀcP
hXYWTYbVWTXYPià ẀPQrQPsXUb_̀YWPtuvyPVWWVUàclPzàPQ\UaTẀUWPZaVSSP\̀{T̀gPWàPTY[X\_VWTXYPR\X{Tc̀cPĵPWàP
hXYW\VUWX\kPVYcPV[Ẁ\P_VfTYxPVŶPVc|bZW_̀YWZPVZPxT{̀YPà\̀TYkPZaVSSPW\VYZ_TWPWàPQRRSTUVWTXYPWXPWàPmgỲ\lP}RXYPWàP
mgỲ\~ZPUXYUb\\̀YÙPgTWaPWàPTY[X\_VWTXYkPWàPmgỲ\PZaVSSP_Vf̀PRV̂_̀YWPXYPWàP[T\ZWPnoZWpPcV̂PX[PWàP[XSSXgTYxP
_XYWalPr[PWàPhXYW\VUWX\~ZPQRRSTUVWTXYPTZPYXWP\̀ÙT{̀cPĵPWàPVRRSTUVWTXYPcVẀP̀ZWVjSTZàcPà\̀TYkPRV̂_̀YWPZaVSSPj̀P
_Vc̀PĵPWàPmgỲ\PYXWPSVẀ\PWaVYP[X\Ŵ�[T{̀Pn��pPcV̂ZPV[Ẁ\PWàPQ\UaTẀUWP\̀ÙT{̀ZPWàPc̀STYdb̀YWPVRRSTUVWTXYlP

IJKLMLNL�PhXYW\VUWX\PZaVSSPZbj_TWP\̀db̀ZWP[X\PRV\WTVSPVYcP[TYVSPRV̂_̀YWP\̀dbTZTWTXYZPXYPQrQPtuvwPVYcPtuvyPX\PTYPXWà\P
[X\_PVRR\X{̀cPĵPWàPQ\UaTẀUWlPZaXgTYxPVxx\̀xVẀPX[PWàPUXYW\VUWkPVRR\X{̀cPhaVYx̀Pm\c̀\ZkPibjUXYW\VUWX\~ZPUXYW\VUWP
V_XbYWZkPVYcPWàPgX\fPX[PWàPhXYW\VUWX\PZbjcT{Tc̀cPTYPVUUX\cVYÙPgTWaPWàPx̀Ỳ\VSPUSVZZT[TUVWTXYPX[PgX\fPWXx̀Wà\P
gTWaPVPSTZWTYxPX[PR\̀{TXbZPUXYW\VUWPRV̂_̀YWZkPT[PVŶkPWàPV_XbYWZPcb̀P[X\P̀VUaPSTZWTYxPTYcT{TcbVSŜPVYcPTYPWXWVSPWàP
UXYW\VUWP\̀ẀYWTXYZPVYcPWàPỲWPV_XbYWPcb̀lP

IJKLMLNL�P��ÙRWP[X\PSXZZ̀ZPUX{̀\̀cPĵPmgỲ\~ZPTYZb\VYÙkPRV̂_̀YWP[X\P_VẀ\TVSZPZWX\̀cPXYPWàPZTẀPgTSSPYXWP\̀ST̀{̀PWàP
hXYW\VUWX\P[\X_PZXS̀P\̀ZRXYZTjTSTŴP[X\PWàP[XSSXgTYx�

IJKLMLNL�LNJhV\̀PVYcPR\XẀUWTXYPX[P_VẀ\TVSZPVYcPgX\fPTYZWVSS̀cPTYPjbTScTYxPX\P_VẀ\TVSZPZWX\̀cPXYPZTẀP[X\PgaTUaP
RV̂_̀YWPaVZPj̀ ỲP_Vc̀l

IJKLMLNL�LOJ�̀ZWX\VWTXYPX[PcV_Vx̀cPgX\fPVYcP\̀RSVÙ_̀YWPX[PcV_Vx̀cPX\PZWXS̀YP_VẀ\TVSZl

IJKLMLOP}YS̀ZZPXWà\gTZ̀PR\X{Tc̀cPTYPWàPhXYW\VUWPsXUb_̀YWZkPRV̂_̀YWZPZaVSSPj̀P_Vc̀PXYPVUUXbYWPX[P_VẀ\TVSZPVYcP
d̀bTR_̀YWPc̀ST{̀\̀cPVYcPZbTWVjŜPZWX\̀cPVWPWàPZTẀP[X\PZbjZ̀db̀YWPTYUX\RX\VWTXYPTYPWàPeX\flPr[PVRR\X{̀cPTYPVc{VYÙP
ĵPWàPmgỲ\kPRV̂_̀YWP_V̂PZT_TSV\ŜPj̀P_Vc̀P[X\P_VẀ\TVSZPVYcP̀dbTR_̀YWPZbTWVjŜPZWX\̀cPX[[PWàPZTẀPVWPVPSXUVWTXYP
Vx\̀̀cPbRXYPTYPg\TWTYxlP]V̂_̀YWP[X\P_VẀ\TVSZPVYcP̀dbTR_̀YWPZWX\̀cPXYPX\PX[[PWàPZTẀPZaVSSPj̀PUXYcTWTXỲcPbRXYP
UX_RSTVYÙPĵPWàPhXYW\VUWX\PgTWaPR\XÙcb\̀ZPZVWTZ[VUWX\̂PWXPWàPmgỲ\PWXP̀ZWVjSTZaPWàPmgỲ\~ZPWTWS̀PWXPZbUaP_VẀ\TVSZP
VYcP̀dbTR_̀YWPX\PXWà\gTZ̀PR\XẀUWPWàPmgỲ\~ZPTYẀ\̀ZWkPVYcPZaVSSPTYUSbc̀PWàPUXZWZPX[PVRRSTUVjS̀PTYZb\VYÙkPZWX\Vx̀kP
VYcPW\VYZRX\WVWTXYPWXPWàPZTẀkP[X\PZbUaP_VẀ\TVSZPVYcP̀dbTR_̀YWPZWX\̀cPX[[PWàPZTẀl

IJKLMLMPzàPhXYW\VUWX\PgV\\VYWZPWaVWPWTWS̀PWXPVSSPeX\fPUX{̀\̀cPĵPVYPQRRSTUVWTXYP[X\P]V̂_̀YWPgTSSPRVZZPWXPWàPmgỲ\PYXP
SVẀ\PWaVYPWàPWT_̀PX[PRV̂_̀YWlPzàPhXYW\VUWX\P[b\Wà\PgV\\VYWZPWaVWPbRXYPZbj_TWWVSPX[PVYPQRRSTUVWTXYP[X\P]V̂_̀YWPVSSP
eX\fP[X\PgaTUaPh̀\WT[TUVẀZP[X\P]V̂_̀YWPaV{̀Pj̀ ỲPR\̀{TXbZŜPTZZb̀cPVYcPRV̂_̀YWZP\̀ÙT{̀cP[\X_PWàPmgỲ\PZaVSSkPWXP
WàPj̀ZWPX[PWàPhXYW\VUWX\~ZPfYXgS̀cx̀kPTY[X\_VWTXYkPVYcPj̀ST̀[kPj̀P[\̀̀PVYcPUS̀V\PX[PST̀YZkPUSVT_ZkPZ̀Ub\TŴPTYẀ\̀ZWZkPX\P
ỲUb_j\VYÙZkPTYP[V{X\PX[PWàPhXYW\VUWX\kPibjUXYW\VUWX\ZkPZbRRST̀\ZkPX\PXWà\PR̀\ZXYZPX\P̀YWTWT̀ZPWaVWPR\X{Tc̀cPSVjX\kP
_VẀ\TVSZkPVYcP̀dbTR_̀YWP\̀SVWTYxPWXPWàPeX\fl

IJKLML�J�VZTZP[X\P]V̂_̀YWZP

IJKLML�LNJibj|̀UWPWXPWàPR\X{TZTXYZPX[PWàPhXYW\VUWPsXUb_̀YWZkPR\Xx\̀ZZPRV̂_̀YWZPgTSSPj̀PRVTcP[X\PbRPWXP���PX[PWàP
{VSb̀PX[PWàPeX\fPTYPRSVÙPVYcP[X\P_VẀ\TVSZPZbTWVjŜPZWX\̀cPXYPWàPZTẀkPbRPWXPWàPWT_̀PWaVWPeX\fPTZPZbjZWVYWTVSŜP
UX_RS̀ẀlPeàYPWàPeX\fPTZPZbjZWVYWTVSŜPUX_RS̀ẀPVYcPbRXYPTZZbVYÙPX[PVPh̀\WT[TUVẀPX[PibjZWVYWTVSPhX_RS̀WTXYPĵP
WàPQ\UaTẀUWkPbRPWXP�ul��PX[PWàPhXYW\VUWP]\TÙPgTSSPj̀PRVTcPT[PWàPR\Xx\̀ZZPX[PWàPeX\fPTZPZVWTZ[VUWX\̂PWXPWàPmgỲ\lP
�TYVSPh̀\WT[TUVẀP[X\P]V̂_̀YWPgTSSPj̀PTZZb̀cPgàYPVSSPeX\fPTZPUX_RS̀ẀcPVYcPVUÙRẀcPĵPWàPmgỲ\PVYcPQ\UaTẀUWPVYcP
VSSPXWà\P\̀dbT\̀cPZbj_TWWVSZPaV{̀Pj̀ ỲPc̀ST{̀\̀clP]V̂_̀YWPX[P\̀WVTỲcPR̀\ÙYWVx̀PgTSSPj̀P_Vc̀PgTWaTYPyvPcV̂ZP
Wà\̀V[Ẁ\lP

IJKLML�JQ[[TcV{TWZPVYcPeVT{̀\ZPX[P�T̀YP�̀dbT\̀_̀YWZ�P

IJKLML�LNJhXYUb\\̀YWPgTWaPWàPZbj_TWWVSPX[P̀VUaPRV\WTVSPRV̂_̀YWP\̀dbTZTWTXYP[X\PVSSPeX\fPUX_RS̀ẀcPĵPWàPhXYW\VUWX\kP
ibjUXYW\VUWX\ZkPVYcPZbRRST̀\ZPcb\TYxPWàPR̀\TXckPWàPhXYW\VUWX\PZaVSSP[b\YTZaPQ[[TcV{TWPVYcPeVT{̀\ZPX[P�T̀YP̀{Tc̀YUTYxP
WaVWPVSSPgVx̀ZP[X\PSVjX\PVYcPVSSPTY{XTÙZP[X\P_VẀ\TVSZPX\PZ̀\{TÙZPVYcP[X\PgX\fPR̀\[X\_̀cPĵPWàPhXYW\VUWX\ZPXgYP[X\ÙZP
TYUSbc̀cPTYPWàPR\̀{TXbZPRV̂_̀YWZPaV{̀Pj̀ ỲP[bSŜPRVTcPVYcPÙ\WT[T̀cPRV̂\XSSZPgTSSPj̀PZbj_TWẀcPWXPmgỲ\lP
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IJKLMLNLOJPQRSTUVWXYZWV[TW\YZ]WYXŴ_̀aYUVZQaVYZbWQUcWb_ddefTZbWQbWfUae_cTcWfUWV[TWgYUVZQaVYZhbWdQZVfQeWdQRSTUVW
ZTi_TbVWQbWbTVWXYZV[WQ̀YjTkWb[QeeẀTWdQfcWXYZẀRWV[TWlmUTZWVYWV[TWgYUVZQaVYZWYUWV[TẀQbfbWV[QVWV[TWgYUVZQaVYZWb[QeeWSQ]TW
dZYSdVWQUcWfSSTcfQVTWdQRSTUVWVYWV[TWZTbdTaVfjTŴ_̀aYUVZQaVYZbWQUcnYZWb_ddefTZbW_dYUWcTefjTZRẀRWTQa[WYXWV[TSWVYWV[TW
gYUVZQaVYZWdZYdTZWmQfjTZbWYXWefTUWQUcWQXXfcQjfVboŴ_a[WmQfjTZbWQUcWQXXfcQjfVbWb[QeeẀTWfUae_cTcẀRWV[TWgYUVZQaVYZWmfV[W
V[TWUTpVWZTi_TbVWXYZWdQZVfQeWdQRSTUVoW

IJKLMLNLMJq_ZUfb[fUrWV[TWsXXfcQjfVbWQUcW\QfjTZbWYXWtfTUkWfUWXYZSbWQbWQddZYjTcWQUcWm[TUWZTi_fZTcẀRWV[TWlmUTZWYZW
lmUTZhbWQrTUVWQUcWdZYjfcfUrWaTZVfXfTcWdQRZYeeWZTaYZcbWb[QeeẀTWQWdZTZTi_fbfVTWVYWV[TWfbb_QUaTWYXWQURWgTZVfXfaQVTWYXW
PQRSTUVẀRWV[TWsZa[fVTaVoW

IJKLMLNLuJ\fV[fUWXfXVTTUWvwxyWcQRbWQXVTZWfbb_QUaTWYXWgTZVfXfaQVTWYXŴ_̀bVQUVfQeWgYSdeTVfYUkWfUWdZfYZWVYWV[TWfbb_QUaTWYXW
qfUQeWPQRSTUVWgTZVfXfaQVTẀRWV[TWsZa[fVTaVkWV[TWgYUVZQaVYZkŴ_̀aYUVZQaVYZbWQUcŴ_ddefTZbWb[QeeWX_ZUfb[W\QfjTZbWYXWtfTUW
QUcWsXXfcQjfVbWTjfcTUafUrWV[QVWQeeWmQrTbWXYZWeQ̀YZWQUcWQeeWfUjYfaTbWXYZWSQVTZfQebWYZWbTZjfaTbWXYZWV[TWTUVfZTWPZYzTaVW[QjTW
T̀TUWX_eeRWdQfckWb[QeeWX_ZUfb[WQeeWaTZVfXfTcWdQRZYeeWZTaYZcbWXYZWV[TWPZYzTaVkWQUcWQW{TdQZVSTUVWYXWtQ̀YZWP\|}WXYZSoW
qQfe_ZTWVYWb_ddeRWb_a[WXYZSbkWmQfjTZbWQUcWQXXfcQjfVbWb[QeeẀTWrZY_UcbWXYZWmfV[[YecfUrWXfUQeWdQRSTUVo

IJKLuJ~�����������J���J�������
IJKLuL�W�[TWsZa[fVTaVWmfeekWmfV[fUWbTjTUWcQRbWQXVTZWZTaTfdVWYXWV[TWgYUVZQaVYZhbWsddefaQVfYUWXYZWPQRSTUVkWTfV[TZWvwyWfbb_TW
VYWV[TWlmUTZWQWgTZVfXfaQVTWXYZWPQRSTUVWfUWV[TWX_eeWQSY_UVWYXWV[TWsddefaQVfYUWXYZWPQRSTUVkWmfV[WQWaYdRWVYWV[TW
gYUVZQaVYZ�WYZWv�yWfbb_TWVYWV[TWlmUTZWQWgTZVfXfaQVTWXYZWPQRSTUVWXYZWb_a[WQSY_UVWQbWV[TWsZa[fVTaVWcTVTZSfUTbWfbWdZYdTZeRW
c_TkWQUcWUYVfXRWV[TWgYUVZQaVYZWQUcWlmUTZWYXWV[TWsZa[fVTaVhbWZTQbYUbWXYZWmfV[[YecfUrWaTZVfXfaQVfYUWfUWdQZVWQbWdZYjfcTcWfUW
T̂aVfYUW�oxow�WYZWv�yWmfV[[YecWaTZVfXfaQVfYUWYXWV[TWTUVfZTWsddefaQVfYUWXYZWPQRSTUVkWQUcWUYVfXRWV[TWgYUVZQaVYZWQUcWlmUTZW
YXWV[TWsZa[fVTaVhbWZTQbYUWXYZWmfV[[YecfUrWaTZVfXfaQVfYUWfUWm[YeTWQbWdZYjfcTcWfUŴTaVfYUW�oxowo

IJKLuLOW�[TWfbb_QUaTWYXWQWgTZVfXfaQVTWXYZWPQRSTUVWmfeeWaYUbVfV_VTWQWZTdZTbTUVQVfYUẀRWV[TWsZa[fVTaVWVYWV[TWlmUTZkẀQbTcW
YUWV[TWsZa[fVTaVhbWTjQe_QVfYUWYXWV[TW\YZ]WQUcWV[TWcQVQWfUWV[TWsddefaQVfYUWXYZWPQRSTUVkWV[QVkWVYWV[TẀTbVWYXWV[TW
sZa[fVTaVhbW]UYmeTcrTkWfUXYZSQVfYUkWQUcẀTefTXkWV[TW\YZ]W[QbWdZYrZTbbTcWVYWV[TWdYfUVWfUcfaQVTckWV[TWi_QefVRWYXWV[TW
\YZ]WfbWfUWQaaYZcQUaTWmfV[WV[TWgYUVZQaVW{Ya_STUVbkWQUcWV[QVWV[TWgYUVZQaVYZWfbWTUVfVeTcWVYWdQRSTUVWfUWV[TWQSY_UVW
aTZVfXfTcoW�[TWXYZTrYfUrWZTdZTbTUVQVfYUbWQZTWb_̀zTaVWVYWQUWTjQe_QVfYUWYXWV[TW\YZ]WXYZWaYUXYZSQUaTWmfV[WV[TWgYUVZQaVW
{Ya_STUVbW_dYUŴ_̀bVQUVfQeWgYSdeTVfYUkWVYWZTb_eVbWYXWb_̀bTi_TUVWVTbVbWQUcWfUbdTaVfYUbkWVYWaYZZTaVfYUWYXWSfUYZW
cTjfQVfYUbWXZYSWV[TWgYUVZQaVW{Ya_STUVbWdZfYZWVYWaYSdeTVfYUkWQUcWVYWbdTafXfaWi_QefXfaQVfYUbWTpdZTbbTcẀRWV[TWsZa[fVTaVoW
�YmTjTZkWV[TWfbb_QUaTWYXWQWgTZVfXfaQVTWXYZWPQRSTUVWmfeeWUYVẀTWQWZTdZTbTUVQVfYUWV[QVWV[TWsZa[fVTaVW[QbWvwyWSQcTW
Tp[Q_bVfjTWYZWaYUVfU_Y_bWYU|bfVTWfUbdTaVfYUbWVYWa[Ta]WV[TWi_QefVRWYZWi_QUVfVRWYXWV[TW\YZ]�Wv�yWZTjfTmTcWaYUbVZ_aVfYUW
STQUbkWSTV[YcbkWVTa[Ufi_TbkWbTi_TUaTbkWYZWdZYaTc_ZTb�Wv�yWZTjfTmTcWaYdfTbWYXWZTi_fbfVfYUbWZTaTfjTcWXZYSW
_̂̀aYUVZQaVYZbWQUcWb_ddefTZbWQUcWYV[TZWcQVQWZTi_TbVTcẀRWV[TWlmUTZWVYWb_̀bVQUVfQVTWV[TWgYUVZQaVYZhbWZfr[VWVYWdQRSTUV�W
YZWv}yWSQcTWTpQSfUQVfYUWVYWQbaTZVQfUW[YmWYZWXYZWm[QVWd_ZdYbTWV[TWgYUVZQaVYZW[QbW_bTcWSYUTRWdZTjfY_beRWdQfcWYUW
QaaY_UVWYXWV[TWgYUVZQaVŴ_So

IJKLNJ���������J��J��������J~������������
IJKLNL�W�[TWsZa[fVTaVWSQRWmfV[[YecWQWgTZVfXfaQVTWXYZWPQRSTUVWfUWm[YeTWYZWfUWdQZVkWVYWV[TWTpVTUVWZTQbYUQ̀eRWUTaTbbQZRWVYW
dZYVTaVWV[TWlmUTZkWfXWfUWV[TWsZa[fVTaVhbWYdfUfYUWV[TWZTdZTbTUVQVfYUbWVYWV[TWlmUTZWZTi_fZTcẀRŴTaVfYUW�o}o�WaQUUYVẀTW
SQcToW�XWV[TWsZa[fVTaVWfbW_UQ̀eTWVYWaTZVfXRWdQRSTUVWfUWV[TWQSY_UVWYXWV[TWsddefaQVfYUkWV[TWsZa[fVTaVWmfeeWUYVfXRWV[TW
gYUVZQaVYZWQUcWlmUTZWQbWdZYjfcTcWfUŴTaVfYUW�o}owoW�XWV[TWgYUVZQaVYZWQUcWsZa[fVTaVWaQUUYVWQrZTTWYUWQWZTjfbTcWQSY_UVkW
V[TWsZa[fVTaVWmfeeWdZYSdVeRWfbb_TWQWgTZVfXfaQVTWXYZWPQRSTUVWXYZWV[TWQSY_UVWXYZWm[fa[WV[TWsZa[fVTaVWfbWQ̀eTWVYWSQ]TWb_a[W
ZTdZTbTUVQVfYUbWVYWV[TWlmUTZoW�[TWsZa[fVTaVWSQRWQebYWmfV[[YecWQWgTZVfXfaQVTWXYZWPQRSTUVWYZkẀTaQ_bTWYXWb_̀bTi_TUVeRW
cfbaYjTZTcWTjfcTUaTkWSQRWU_eefXRWV[TWm[YeTWYZWQWdQZVWYXWQWgTZVfXfaQVTWXYZWPQRSTUVWdZTjfY_beRWfbb_TckWVYWb_a[WTpVTUVWQbW
SQRẀTWUTaTbbQZRWfUWV[TWsZa[fVTaVhbWYdfUfYUWVYWdZYVTaVWV[TWlmUTZWXZYSWeYbbWXYZWm[fa[WV[TWgYUVZQaVYZWfbWZTbdYUbf̀eTkW
fUae_cfUrWeYbbWZTb_eVfUrWXZYSWQaVbWQUcWYSfbbfYUbWcTbaZf̀TcWfUŴTaVfYUW�o�o�kẀTaQ_bTWYX

L� cTXTaVfjTW\YZ]WUYVWZTSTcfTc�
LO V[fZcWdQZVRWaeQfSbWXfeTcWYZWZTQbYUQ̀eTWTjfcTUaTWfUcfaQVfUrWdZỲQ̀eTWXfefUrWYXWb_a[WaeQfSbkW_UeTbbWbTa_ZfVRW

QaaTdVQ̀eTWVYWV[TWlmUTZWfbWdZYjfcTcẀRWV[TWgYUVZQaVYZ�
LM XQfe_ZTWYXWV[TWgYUVZQaVYZWVYWSQ]TWdQRSTUVbWdZYdTZeRWVYŴ_̀aYUVZQaVYZbWYZWb_ddefTZbWXYZWeQ̀YZkWSQVTZfQebW

YZWTi_fdSTUV�
Lu ZTQbYUQ̀eTWTjfcTUaTWV[QVWV[TW\YZ]WaQUUYVẀTWaYSdeTVTcWXYZWV[TW_UdQfcẀQeQUaTWYXWV[TWgYUVZQaVŴ_S�
LN cQSQrTWVYWV[TWlmUTZWYZWQŴTdQZQVTWgYUVZQaVYZ�
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IJ KLMNOPMQRLSLTUVLPWLSXYMXSXYLSZOK[S\URRSPOXSQLSWO]̂ RLXLVS\UXYUPSXYLS_OPXKMWXS̀U]LaSMPVSXYMXSXYLSbP̂MUVS
QMRMPWLS\ObRVSPOXSQLSMVLcbMXLSXOSWOTLKSMWXbMRSOKSRUcbUVMXLVSVM]MdLNSeOKSXYLSMPXUWÛMXLVSVLRMfgSOK

Ih KL̂LMXLVSeMURbKLSXOSWMKKfSObXSXYLSZOK[SUPSMWWOKVMPWLS\UXYSXYLS_OPXKMWXSiOWb]LPXNjS

klmInIoSZYLPSLUXYLKŜMKXfSVUN̂bXLNSXYLSpKWYUXLWXqNSVLWUNUOPSKLdMKVUPdSMS_LKXUeUWMXLSeOKSrMf]LPXSbPVLKSsLWXUOPStjujvaSUPS
\YORLSOKSUPŜMKXaSXYMXŜMKXfS]MfSNbQ]UXSMS_RMU]SUPSMWWOKVMPWLS\UXYSpKXUWRLSvuj

klmInIwSZYLPSXYLSKLMNOPNSeOKS\UXYYORVUPdSWLKXUeUWMXUOPSMKLSKL]OTLVaSWLKXUeUWMXUOPS\URRSQLS]MVLSeOKSM]ObPXNŜKLTUObNRfS
\UXYYLRVj

klmInIxlyeSXYLSpKWYUXLWXS\UXYYORVNSWLKXUeUWMXUOPSeOKŜMf]LPXSbPVLKSsLWXUOPStjujvjzaSXYLS{\PLKS]MfaSMXSUXNSNORLSÔXUOPaS
UNNbLS|OUPXSWYLW[NSXOSXYLS_OPXKMWXOKSMPVSXOSMPfSsbQWOPXKMWXOKSOKSNb̂ R̂ULKSXOS\YO]SXYLS_OPXKMWXOKSeMURLVSXOS]M[LS
M̂f]LPXSeOKSZOK[ŜKÔLKRfŜLKeOK]LVSOKS]MXLKUMRSOKSLcbÛ]LPXSNbUXMQRfSVLRUTLKLVjSyeSXYLS{\PLKS]M[LNŜMf]LPXNSQfS
|OUPXSWYLW[aSXYLS{\PLKSNYMRRSPOXUefSXYLSpKWYUXLWXSMPVSXYLS_OPXKMWXOKSNYMRRSKLeRLWXSNbWYŜMf]LPXSOPSUXNSPL}XSp̂ R̂UWMXUOPS
eOKSrMf]LPXj

klmIJl~�������l~�������
klmIJI�SpeXLKSXYLSpKWYUXLWXSYMNSUNNbLVSMS_LKXUeUWMXLSeOKSrMf]LPXaSXYLS{\PLKSNYMRRS]M[LŜMf]LPXSUPSXYLS]MPPLKSMPVS
\UXYUPSXYLSXU]LŜKOTUVLVSUPSXYLS_OPXKMWXSiOWb]LPXNaSMPVSNYMRRSNOSPOXUefSXYLSpKWYUXLWXj

klmIJIoS̀YLS_OPXKMWXOKSNYMRRŜMfSLMWYSsbQWOPXKMWXOKaSPOSRMXLKSXYMPSNLTLPSVMfNSMeXLKSKLWLÛXSOeŜMf]LPXSeKO]SXYLS{\PLKaS
XYLSM]ObPXSXOS\YUWYSXYLSsbQWOPXKMWXOKSUNSLPXUXRLVaSKLeRLWXUPdŜLKWLPXMdLNSMWXbMRRfSKLXMUPLVSeKO]ŜMf]LPXNSXOSXYLS
_OPXKMWXOKSOPSMWWObPXSOeSXYLSsbQWOPXKMWXOKqNŜOKXUOPSOeSXYLSZOK[jS̀YLS_OPXKMWXOKSNYMRRaSQfSM̂ K̂ÔKUMXLSMdKLL]LPXS
\UXYSLMWYSsbQWOPXKMWXOKaSKLcbUKLSLMWYSsbQWOPXKMWXOKSXOS]M[LŜMf]LPXNSXOSsbQ�NbQWOPXKMWXOKNSUPSMSNU]URMKS]MPPLKj

klmIJIwS̀YLSpKWYUXLWXS\URRaSOPSKLcbLNXaSebKPUNYSXOSMSsbQWOPXKMWXOKaSUeŜKMWXUWMQRLaSUPeOK]MXUOPSKLdMKVUPdŜLKWLPXMdLNSOeS
WO]̂ RLXUOPSOKSM]ObPXNSM̂ R̂ULVSeOKSQfSXYLS_OPXKMWXOKSMPVSMWXUOPSXM[LPSXYLKLOPSQfSXYLSpKWYUXLWXSMPVS{\PLKSOPSMWWObPXS
OeŜOKXUOPNSOeSXYLSZOK[SVOPLSQfSNbWYSsbQWOPXKMWXOKj

klmIJIxS̀YLS{\PLKSYMNSXYLSKUdYXSXOSKLcbLNXS\KUXXLPSLTUVLPWLSeKO]SXYLS_OPXKMWXOKSXYMXSXYLS_OPXKMWXOKSYMNŜKÔLKRfŜMUVS
sbQWOPXKMWXOKNSMPVSNb̂ R̂ULKNSM]ObPXNŜMUVSQfSXYLS{\PLKSXOSXYLS_OPXKMWXOKSeOKSNbQWOPXKMWXLVSZOK[jSyeSXYLS_OPXKMWXOKS
eMURNSXOSebKPUNYSNbWYSLTUVLPWLS\UXYUPSNLTLPSVMfNaSXYLS{\PLKSNYMRRSYMTLSXYLSKUdYXSXOSWOPXMWXSsbQWOPXKMWXOKNSMPVSNb̂ R̂ULKNS
XOSMNWLKXMUPS\YLXYLKSXYLfSYMTLSQLLPŜKÔLKRfŜMUVjS�LUXYLKSXYLS{\PLKSPOKSpKWYUXLWXSNYMRRSYMTLSMPSOQRUdMXUOPSXOŜMfaSOKS
XOSNLLSXOSXYLŜMf]LPXSOeS]OPLfSXOaSMSsbQWOPXKMWXOKSOKSNb̂ R̂ULKaSL}WL̂XSMNS]MfSOXYLK\UNLSQLSKLcbUKLVSQfSRM\j

klmIJInS̀YLS_OPXKMWXOKqNŜMf]LPXNSXOSNb̂ R̂ULKNSNYMRRSQLSXKLMXLVSUPSMS]MPPLKSNU]URMKSXOSXYMXŜKOTUVLVSUPSsLWXUOPNStj�j�aS
tj�jzSMPVStj�j�j

klmIJIJSpS_LKXUeUWMXLSeOKSrMf]LPXaSMŜKOdKLNNŜMf]LPXaSOKŜMKXUMRSOKSLPXUKLSbNLSOKSOWWb̂MPWfSOeSXYLSrKO|LWXSQfSXYLS
{\PLKSNYMRRSPOXSWOPNXUXbXLSMWWL̂XMPWLSOeSZOK[SPOXSUPSMWWOKVMPWLS\UXYSXYLS_OPXKMWXSiOWb]LPXNj

klmIJIhS�PRLNNSXYLS_OPXKMWXOKŜKOTUVLNSXYLS{\PLKS\UXYSMŜMf]LPXSQOPVSUPSXYLSebRRŜLPMRSNb]SOeSXYLS_OPXKMWXSsb]aS
M̂f]LPXNSKLWLUTLVSQfSXYLS_OPXKMWXOKSeOKSZOK[ŜKÔLKRfŜLKeOK]LVSQfSsbQWOPXKMWXOKNSOKŜKOTUVLVSQfSNb̂ R̂ULKNSNYMRRSQLS
YLRVSQfSXYLS_OPXKMWXOKSeOKSXYONLSsbQWOPXKMWXOKNSOKSNb̂ R̂ULKNS\YOŜLKeOK]LVSZOK[SOKSebKPUNYLVS]MXLKUMRNaSOKSQOXYaS
bPVLKSWOPXKMWXS\UXYSXYLS_OPXKMWXOKSeOKS\YUWYŜMf]LPXS\MNS]MVLSQfSXYLS{\PLKjS�OXYUPdSWOPXMUPLVSYLKLUPSNYMRRSKLcbUKLS
]OPLfSXOSQLŜRMWLVSUPSMSNL̂MKMXLSMWWObPXSMPVSPOXSWO]]UPdRLVS\UXYS]OPLfSOeSXYLS_OPXKMWXOKaSWKLMXLSMPfSeUVbWUMKfS
RUMQURUXfSOKSXOKXSRUMQURUXfSOPSXYLŜMKXSOeSXYLS_OPXKMWXOKSeOKSQKLMWYSOeSXKbNXaSOKSLPXUXRLSMPfŜLKNOPSOKSLPXUXfSXOSMPSM\MKVSOeS
b̂PUXUTLSVM]MdLNSMdMUPNXSXYLS_OPXKMWXOKSeOKSQKLMWYSOeSXYLSKLcbUKL]LPXNSOeSXYUNŜKOTUNUOPj

klmIJI�lrKOTUVLVSXYLS{\PLKSYMNSebReURRLVSUXNŜMf]LPXSOQRUdMXUOPNSbPVLKSXYLS_OPXKMWXSiOWb]LPXNaSXYLS_OPXKMWXOKSNYMRRS
VLeLPVSMPVSUPVL]PUefSXYLS{\PLKSeKO]SMRRSRONNaSRUMQURUXfaSVM]MdLSOKSL}̂LPNLaSUPWRbVUPdSKLMNOPMQRLSMXXOKPLfqNSeLLNSMPVS
RUXUdMXUOPSL}̂LPNLNaSMKUNUPdSObXSOeSMPfSRULPSWRMU]SOKSOXYLKSWRMU]SeOKŜMf]LPXSQfSMPfSsbQWOPXKMWXOKSOKSNb̂ R̂ULKSOeSMPfS
XULKjS�̂OPSKLWLÛXSOeSPOXUWLSOeSMSRULPSWRMU]SOKSOXYLKSWRMU]SeOKŜMf]LPXaSXYLS{\PLKSNYMRRSPOXUefSXYLS_OPXKMWXOKjSyeS
M̂ K̂OTLVSQfSXYLSM̂ R̂UWMQRLSWObKXaS\YLPSKLcbUKLVaSXYLS_OPXKMWXOKS]MfSNbQNXUXbXLSMSNbKLXfSQOPVSeOKSXYLŜKÔLKXfSMdMUPNXS
\YUWYSXYLSRULPSOKSOXYLKSWRMU]SeOKŜMf]LPXSYMNSQLLPSMNNLKXLVj



�����

�

����	
��������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+��������%����(�������
,����������( -�*�����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
�����(-�%�����%&�%�/(�
,�+���
�����%����(�������
,����������(��+��(�&
������0%(���
&���&�%���121#2!��3+�
����4��4���#���&���5�&���6
�1��1�#��$1�0������7����(�
����4��4���# ��(��
��,
��
��(%'� ��(�'����(�&�,
��
��8�����(��
�'� �%�&�%��
�'��9���(�&����%��
�&%����0�������������
���%���	
�����(:�+��(�
,�;��)�����+
����
����
��������)�
'%��
�( �
�8%�'�&
���,
<%�%�
���%��(��
�
=>?@ABC�?>D� E��1$#�#"��F

GH

IJKLMJNOPQRSTJUVJWOXYTZ[
\]̂_̀âbcd̀e_ad_̂fgaĥig_̂ehhjâk̂lac_e]edk_â]gĉmknoai_p̂_̀cgjq̀ îĝ]kjr_̂g]̂_̀âlgi_ckd_gcp̂se_̀eîhataîfknĥk]_aĉ
cadaeu_̂g]̂_̀âlgi_ckd_gcvĥbuuredk_egî]gĉmknoai_p̂gĉe]̂_̀âwsiaĉfgaĥig_̂ukn̂_̀âlgi_ckd_gĉse_̀eîhataîfknĥ
k]_aĉ_̀âfk_âah_kxreh̀af̂eî_̀âlgi_ckd_̂ygdjoai_hp̂_̀âkogji_̂dac_e]eaf̂xn̂_̀âbcd̀e_ad_̂gĉkskcfaf̂xn̂xeifeiq̂
fehuj_âcahgrj_egip̂_̀aî_̀âlgi_ckd_gĉoknp̂jugîhataîkffe_egikr̂fknhv̂ig_edâ_ĝ_̀âwsiaĉkif̂bcd̀e_ad_p̂h_gû_̀â
zgc{̂ji_er̂uknoai_̂g]̂_̀âkogji_̂gseiq̂̀ kĥxaaîcadaetaf|̂}̀âlgi_ckd_̂}eoâh̀krr̂xâa~_aifaf̂kuucgucek_arn̂kif̂
_̀âlgi_ckd_̂�jôh̀krr̂xâeidcakhaf̂xn̂_̀âkogji_̂g]̂_̀âlgi_ckd_gcvĥcakhgikxrâdgh_ĥg]̂h̀j_fgsip̂farkn̂kif̂
h_kc_�jup̂urjĥei_acah_̂kĥucgtefaf̂]gĉeî_̀âlgi_ckd_̂ygdjoai_h|

IJKL�J�R��[OZ[POQJ�UY�QT[PUZ
IJKL�L�̂�jxh_ki_ekr̂lgoura_egîeĥ_̀âh_kqâeî_̀âucgqcahĥg]̂_̀âzgc{̂s̀aî_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]̂eĥ
hj]]edeai_rn̂dgoura_âeîkddgcfkidâse_̀̂_̀âlgi_ckd_̂ygdjoai_ĥhĝ_̀k_̂_̀âwsiaĉdkîgddjun̂gĉj_ere�â_̀âzgc{̂]gĉ
e_ĥei_aifaf̂jha|

IJKL�L�L�̂}̀â_acô�hjxh_ki_ekrrn̂dgoura_a�̂kĥjhaf̂̀ acaeîh̀krr̂xâdgih_cjaf̂_ĝoakî_̀âdgoura_egîg]̂_̀âzgc{̂eî
h_ced_̂kddgcfkidâse_̀̂krr̂ca�jecaoai_ĥg]̂_̀âlgi_ckd_̂ygdjoai_hp̂a~dau_̂oeigĉe_aoĥs̀ed̀ êî_̀âgueiegîg]̂_̀â
wsiaĉserr̂ig_̂ei_ac]acâse_̀̂hk_eh]kd_gcn̂jhâg]̂_̀â]kdere_eah|

IJKL�L�̂z àî_̀âlgi_ckd_gĉdgihefacĥ_̀k_̂_̀âzgc{p̂gĉk̂ugc_egî_̀acag]̂s̀ed̀ _̂̀âwsiaĉkqcaaĥ_ĝkddau_̂
haukck_arnp̂eĥhjxh_ki_ekrrn̂dgoura_ap̂_̀âlgi_ckd_gĉh̀krr̂ucaukcâkif̂hjxoe_̂_ĝ_̀âbcd̀e_ad_̂k̂dgoucàaihetâreh_̂g]̂
e_aoĥ_ĝxâdgoura_af̂gĉdgccad_af̂ucegĉ_ĝ]eikr̂uknoai_|̂�kerjcâ_ĝeidrjfâkîe_aôgîhjd̀ r̂eh_̂fgaĥig_̂kr_aĉ_̀â
cahugihexere_n̂g]̂_̀âlgi_ckd_gĉ_ĝdgoura_âkrr̂zgc{̂eîkddgcfkidâse_̀̂_̀âlgi_ckd_̂ygdjoai_h|

IJKL�L�̂�ugîcadaeu_̂g]̂_̀âlgi_ckd_gcvĥreh_p̂_̀âbcd̀e_ad_̂serr̂dgi]ecôs̀a_̀aĉ_̀âzgc{̂gĉfaheqik_af̂ugc_egî
_̀acag]̂eĥhjxh_ki_ekrrn̂dgoura_a|̂\]̂_̀âbcd̀e_ad_vĥdgi]ecok_egîfehdrghaĥkin̂e_aop̂s̀a_̀aĉgĉig_̂eidrjfaf̂gî_̀â
lgi_ckd_gcvĥreh_p̂s̀ed̀êĥig_̂hj]]edeai_rn̂dgoura_âeîkddgcfkidâse_̀̂_̀âlgi_ckd_̂ygdjoai_ĥhĝ_̀k_̂_̀âwsiaĉdkî
gddjun̂gĉj_ere�â_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]̂]gĉe_ĥei_aifaf̂jhap̂_̀âlgi_ckd_gĉh̀krrp̂xa]gcâehhjkidâg]̂
_̀âlac_e]edk_âg]̂�jxh_ki_ekr̂lgoura_egip̂dgoura_âgĉdgccad_̂hjd̀ ê_aôjugîig_e]edk_egîxn̂_̀âbcd̀e_ad_|̂\îhjd̀^
dkhap̂_̀âlgi_ckd_gĉh̀krr̂_̀aîhjxoe_̂k̂ca�jah_̂]gĉkig_̀aĉeihuad_egîxn̂_̀âbcd̀e_ad_̂_ĝfa_acoeiâ�jxh_ki_ekr̂
lgoura_egi|

IJKL�L�̂z àî_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]̂eĥhjxh_ki_ekrrn̂dgoura_ap̂_̀âbcd̀e_ad_̂serr̂ucaukcâk̂lac_e]edk_â
g]̂�jxh_ki_ekr̂lgoura_egî_̀k_̂h̀krr̂ah_kxreh̀_̂̀âfk_âg]̂�jxh_ki_ekr̂lgoura_egi�̂ah_kxreh̀ĉahugihexere_eaĥg]̂_̀â
wsiaĉkif̂lgi_ckd_gĉ]gĉhadjce_np̂okei_aikidap̂̀ak_p̂j_ere_eahp̂fkokqâ_ĝ_̀âzgc{̂kif̂eihjckida�̂kif̂]e~̂_̀â_eoâ
se_̀eîs̀ed̀ _̂̀âlgi_ckd_gĉh̀krr̂]eieh̀k̂rr̂e_aoĥgî_̀âreh_̂kddgoukineiq̂_̀âlac_e]edk_a|̂zkccki_eaĥca�jecaf̂xn̂_̀â
lgi_ckd_̂ygdjoai_ĥh̀krr̂dgooaidâgî_̀âfk_âg]̂�jxh_ki_ekr̂lgoura_egîg]̂_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]̂
jirahĥg_̀acsehâucgtefaf̂eî_̀âlac_e]edk_âg]̂�jxh_ki_ekr̂lgoura_egi|

IJKL�L�̂}̀âlac_e]edk_âg]̂�jxh_ki_ekr̂lgoura_egîh̀krr̂xâhjxoe__af̂_ĝ_̀âwsiaĉkif̂lgi_ckd_gĉ]gĉ_̀aeĉsce__aî
kddau_kidâg]̂cahugihexere_eaĥkhheqiaf̂_ĝ_̀aôeî_̀âlac_e]edk_a|̂�ugîhjd̀k̂ddau_kidap̂kif̂dgihai_̂g]̂hjca_n̂e]̂kinp̂
_̀âwsiaĉh̀krr̂ok{âuknoai_̂g]̂ca_keikqâkuurneiq̂_ĝ_̀âzgc{̂gĉfaheqik_af̂ugc_egî_̀acag]|̂�jd̀ûknoai_̂h̀krr̂xâ
kf�jh_af̂]gĉzgc{̂_̀k_̂eĥeidgoura_âgĉig_̂eîkddgcfkidâse_̀̂_̀âca�jecaoai_ĥg]̂_̀âlgi_ckd_̂ygdjoai_h|

IJKLKJWOS[POQJ���R�OZ�XJUSJ��T
IJKLKL�̂}̀âlgi_ckd_gĉkqcaaĥ_ĝ_̀âjhâkif̂gddjukidn̂g]̂k̂ugc_egîgĉjie_̂g]̂_̀âmcg�ad_̂xa]gcâ]gcokr̂kddau_kidâxn̂
_̀âwsiaĉjifaĉ_̀â]grrgseiq̂dgife_egih�̂

IJKLKL�L�Jb̂lac_e]edk_âg]̂�jxh_ki_ekr̂lgoura_egîh̀krr̂xâucaukcaf̂kif̂a~adj_af̂kĥucgtefaf̂eîhjxukckqckù �̂|�|�p̂
a~dau_̂_̀k_̂s̀aip̂eî_̀âgueiegîg]̂_̀âbcd̀e_ad_p̂_̀âlgi_ckd_gĉeĥd̀kcqakxrâse_̀̂jiskccki_af̂farkn̂eîdgoura_eiq̂
_̀âzgc{̂gĉ_̀âlgi_ckd_̂ca�jecaoai_hp̂_̀âheqik_jcâg]̂_̀âlgi_ckd_gĉserr̂ig_̂xâca�jecaf|̂}̀âlac_e]edk_âg]̂
�jxh_ki_ekr̂lgoura_egîh̀krr̂xâkddgoukieaf̂xn̂dgueaĥg]̂lgi_ckd_gcvĥeihjckidâugredeahp̂sce__aîaifgchaoai_ĥg]̂
_̀âlgi_ckd_gcvĥeihjckidâdkcceacp̂kif̂_̀â�jca_n̂uacoe__eiq̂gddjukidn̂xn̂_̀âwsiaĉfjceiq̂_̀âcaokeieiq̂uacegf̂g]̂
_̀âmcg�ad_̂zgc{|̂wddjukidn̂kif̂jhâxn̂_̀âwsiaĉh̀krr̂ig_̂dgooaidâji_er̂kj_̀gce�af̂xn̂ujxred̂kj_̀gce_eaĥ̀kteiq̂
�jcehfed_egîgtaĉ_̀âzgc{̂

IJKLKL�L�̂wddjukidn̂xn̂_̀âwsiaĉh̀krr̂ig_̂xâdgih_cjaf̂xn̂_̀âlgi_ckd_gĉkĥxaeiq̂kîkddau_kidâg]̂_̀k_̂ukc_̂g]̂_̀â
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HIJKLMNONJOPLOJMMQRSLTO

UVWXWXYXZO[\LO]ĴNI_MNJIÒ\_aaÔJNOPLO\LaTOIL̀RĴ S̀PaLObJIO_̂cOT_d_eL̀ONJON\LOJMMQRSLTOR_INOJbON\LOHIJKLMNOIL̀QaNŜeO
bIJdON\LOfĝLIh̀OJMMQR_̂McO

UVWXWXYXiOfMMQR_̂McOPcON\LOfĝLIÒ\_aaÔJNOPLOTLLdLTONJOMĴ ǸSNQNLO_Og_SjLIOJbOLkS̀NŜeOMa_Sd̀OŜOPL\_abOJbON\LOfĝLIO
JIO]ĴNI_MNJIO_e_Ŝ̀NOL_M\OJN\LIlO

UVWXWXmOnSN\ON\LOLkMLRNSĴOJbOMa_Q̀LOololplqrOQ̀LO_̂TOJMMQR_̂McOPcON\LOfĝLIORISJIONJOHIJKLMNO_MMLRN_̂MLOTJL̀ÔJNO
ILaSLjLON\LO]ĴNI_MNJIOJbON\LOIL̀RĴ S̀PSaSNcONJOd_ŜN_ŜO_aaOŜ̀QI_̂MLO_̂TOPĴT̀OILsQSILTOJbON\LO]ĴNI_MNJIOQ̂TLION\LO
]ĴNI_MNOtJMQdL̂ǸOQ̂NSaON\LOHIJKLMNOS̀OMJdRaLNLTO_̂TO_MMLRNLTOPcON\LOfĝLIO

UVWXWXZOûaL̀̀OJN\LIgS̀LO_eILLTOQRĴrOR_INS_aOJMMQR_̂McOJIOQ̀LOJbO_ORJINSĴOJIORJINSĴ ÒJbON\LOnJIvÒ\_aaÔJNOMĴ ǸSNQNLO
_MMLRN_̂MLOJbOnJIvÔJNOMJdRacŜeOgSN\ON\LOILsQSILdL̂ǸOJbON\LO]ĴNI_MNOtJMQdL̂Ǹl

UVWXYwVxyz{|V}~��|��y~zV{z�Vxyz{|V�{���z�
UVWXYwXYOuRĴOILMLSRNOJbON\LO]ĴNI_MNJIh̀ÔJNSMLON\_NON\LOnJIvOS̀OIL_TcObJIObŜ_aOŜ̀RLMNSĴO_̂TO_MMLRN_̂MLO_̂TOQRĴO
ILMLSRNOJbO_ObŜ_aO�RRaSM_NSĴObJIOH_cdL̂NrON\LO�IM\SNLMNOgSaaORIJdRNacOd_vLÒQM\OŜ̀RLMNSĴlOn\L̂ON\LO�IM\SNLMNObŜT̀O
N\LOnJIvO_MMLRN_PaLOQ̂TLION\LO]ĴNI_MNOtJMQdL̂ǸO_̂TON\LO]ĴNI_MNObQaacORLIbJIdLTrON\LO�IM\SNLMNOgSaaORIJdRNacO
S̀̀QLO_ObŜ_aO]LINSbSM_NLObJIOH_cdL̂NÒN_NŜeON\_NONJON\LOPL̀NOJbON\LO�IM\SNLMNh̀Ov̂JgaLTeLrOŜbJId_NSĴO_̂TOPLaSLbrO_̂TO
ĴON\LOP_̀S̀OJbON\LO�IM\SNLMNh̀OĴ�̀SNLOjS̀SǸO_̂TOŜ̀RLMNSĴ r̀ON\LOnJIvO\_̀OPLL̂OMJdRaLNLTOŜO_MMJIT_̂MLOgSN\ON\LO
]ĴNI_MNOtJMQdL̂ǸO_̂TON\_NON\LOL̂NSILOP_a_̂MLObJQ̂TONJOPLOTQLON\LO]ĴNI_MNJIO_̂TÔJNLTOŜON\LObŜ_aO]LINSbSM_NLOS̀OTQLO
_̂TOR_c_PaLlO[\LO�IM\SNLMNh̀ObŜ_aO]LINSbSM_NLObJIOH_cdL̂NOgSaaOMĴ ǸSNQNLO_ObQIN\LIOILRIL̀L̂N_NSĴON\_NOMĴTSNSĴ ÒaS̀NLTO
ŜO�LMNSĴOolp�l�O_̀ORILMLTL̂NONJON\LO]ĴNI_MNJIh̀OPLŜeOL̂NSNaLTONJObŜ_aOR_cdL̂NO\_jLOPLL̂ObQabSaaLTl

UVWXYwXmO�LSN\LIObŜ_aOR_cdL̂NÔJIO_̂cOILd_ŜŜeOILN_ŜLTORLIML̂N_eLÒ\_aaOPLMJdLOTQLOQ̂NSaON\LO]ĴNI_MNJIÒQPdSǸONJO
N\LO�IM\SNLMNO�p�O_̂O_bbST_jSNON\_NOR_cIJaàrOPSaàObJIOd_NLIS_àO_̂TOLsQSRdL̂NrO_̂TOJN\LIOŜTLPNLT̂L̀̀OMĴ L̂MNLTOgSN\O
N\LOnJIvObJIOg\SM\ON\LOfĝLIOJION\LOfĝLIh̀ORIJRLINcOdSe\NOPLOIL̀RĴ S̀PaLOJIOL̂MQdPLILTO�aL̀̀O_dJQ̂ǸOgSN\\LaTO
PcOfĝLI�O\_jLOPLL̂OR_STOJIOJN\LIgS̀LÒ_NS̀bSLTrO���O_OMLINSbSM_NLOLjSTL̂MŜeON\_NOŜ̀QI_̂MLOILsQSILTOPcON\LO]ĴNI_MNO
tJMQdL̂ǸONJOILd_ŜOŜObJIMLO_bNLIObŜ_aOR_cdL̂NOS̀OMQIIL̂NacOŜOLbbLMNrO���O_OgISNNL̂ÒN_NLdL̂NON\_NON\LO]ĴNI_MNJIO
v̂Jg̀OJbÔJOIL_̀ĴON\_NON\LOŜ̀QI_̂MLOgSaaÔJNOPLOIL̂Lg_PaLONJOMJjLION\LORLISJTOILsQSILTOPcON\LO]ĴNI_MNOtJMQdL̂ǸrO
�q�OMĴ L̀̂NOJbÒQILNcrOSbO_̂crONJObŜ_aOR_cdL̂NrO���OTJMQdL̂N_NSĴOJbO_̂cÒRLMS_aOg_II_̂NSL̀rÒQM\O_̀Od_̂Qb_MNQILÌhO
g_II_̂NSL̀OJIÒRLMSbSMO�QPMĴNI_MNJIOg_II_̂NSL̀rO_̂TO���OSbOILsQSILTOPcON\LOfĝLIrOJN\LIOT_N_OL̀N_PaS̀\ŜeOR_cdL̂NOJIO
_̀NS̀b_MNSĴOJbOJPaSe_NSĴ r̀ÒQM\O_̀OILMLSRǸO_̂TOILaL_̀L̀O_̂TOg_SjLÌOJbOaSL̂ r̀OMa_Sd̀rÒLMQISNcOŜNLIL̀ǸrOJIO
L̂MQdPI_̂ML̀O_IS̀ŜeOJQNOJbON\LO]ĴNI_MNrONJON\LOLkNL̂NO_̂TOŜÒQM\ObJIdO_̀Od_cOPLOTL̀Sê_NLTOPcON\LOfĝLIlO�bO_O
�QPMĴNI_MNJIOILbQ̀L̀ONJObQÎS̀\O_OILaL_̀LOJIOg_SjLIOILsQSILTOPcON\LOfĝLIrON\LO]ĴNI_MNJIOd_cObQÎS̀\O_OPĴTO
_̀NS̀b_MNJIcONJON\LOfĝLIONJOŜTLd̂ SbcON\LOfĝLIO_e_Ŝ̀NÒQM\OaSL̂rOMa_SdrÒLMQISNcOŜNLIL̀NrOJIOL̂MQdPI_̂MLlO�bO_OaSL̂rO
Ma_SdrÒLMQISNcOŜNLIL̀NrOJIOL̂MQdPI_̂MLOILd_Ŝ̀OQ̂ _̀NS̀bSLTO_bNLIOR_cdL̂ǸO_ILOd_TLrON\LO]ĴNI_MNJIÒ\_aaOILbQ̂TONJO
N\LOfĝLIO_aaOdĴLcON\_NON\LOfĝLIOd_cOPLOMJdRLaaLTONJOR_cOŜOTS̀M\_IeŜeON\LOaSL̂rOMa_SdrÒLMQISNcOŜNLIL̀NrOJIO
L̂MQdPI_̂MLrOŜMaQTŜeO_aaOMJ̀ǸO_̂TOIL_̀Ĵ_PaLO_NNJÎLc̀hObLL̀l

UVWXYwXmXYV�QÎS̀\ŜeOn_II_̂NcO]LINSbSM_NL̀O_̂TO_RRIJj_aOPcON\LO�IM\SNLMNÒ\_aaOPLORILILsQS̀SNLONJON\LOS̀̀Q_̂MLOJbON\LO
bŜ_aO]LINSbSM_NLObJIOH_cdL̂NOPcON\LO�IM\SNLMNl

UVWXYwXZO�brO_bNLIO�QP̀N_̂NS_aO]JdRaLNSĴOJbON\LOnJIvrObŜ_aOMJdRaLNSĴON\LILJbOS̀Od_NLIS_aacOTLa_cLTON\IJQe\ÔJOb_QaNO
JbON\LO]ĴNI_MNJIOJIOPcOS̀̀Q_̂MLOJbO]\_̂eLOfITLÌO_bbLMNŜeObŜ_aOMJdRaLNSĴrO_̂TON\LO�IM\SNLMNÒJOMĴbSId̀rON\LO
fĝLIÒ\_aarOQRĴO_RRaSM_NSĴOPcON\LO]ĴNI_MNJIO_̂TOMLINSbSM_NSĴOPcON\LO�IM\SNLMNrO_̂TOgSN\JQNONLIdŜ_NŜeON\LO
]ĴNI_MNrOd_vLOR_cdL̂NOJbON\LOP_a_̂MLOTQLObJION\_NORJINSĴOJbON\LOnJIvObQaacOMJdRaLNLTrOMJIILMNLTrO_̂TO_MMLRNLTlO�bO
N\LOILd_ŜŜeOP_a_̂MLObJIOnJIvÔJNObQaacOMJdRaLNLTOJIOMJIILMNLTOS̀OaL̀̀ON\_̂OILN_Ŝ_eLÒNSRQa_NLTOŜON\LO]ĴNI_MNO
tJMQdL̂ǸrO_̂TOSbOPĴT̀O\_jLOPLL̂ObQÎS̀\LTrON\LOgISNNL̂OMĴ L̀̂NOJbON\LÒQILNcONJOR_cdL̂NOJbON\LOP_a_̂MLOTQLObJION\_NO
RJINSĴOJbON\LOnJIvObQaacOMJdRaLNLTO_̂TO_MMLRNLTÒ\_aaOPLÒQPdSNNLTOPcON\LO]ĴNI_MNJIONJON\LO�IM\SNLMNORISJIONJO
MLINSbSM_NSĴOJbÒQM\OR_cdL̂NlO�QM\OR_cdL̂NÒ\_aaOPLOd_TLOQ̂TLIONLId̀O_̂TOMĴTSNSĴ ÒeJjLÎŜeObŜ_aOR_cdL̂NrO
LkMLRNON\_NOSNÒ\_aaÔJNOMĴ ǸSNQNLO_Og_SjLIOJbO]a_Sd̀l

UVWXYwXiO[\LOd_vŜeOJbObŜ_aOR_cdL̂NÒ\_aaOMĴ ǸSNQNLO_Og_SjLIOJbO]a_Sd̀OPcON\LOfĝLIOLkMLRNON\J̀LO_IS̀ŜeObIJd
XY aSL̂ r̀O]a_Sd̀rÒLMQISNcOŜNLIL̀ǸrOJIOL̂MQdPI_̂ML̀O_IS̀ŜeOJQNOJbON\LO]ĴNI_MNO_̂TOQ̂ L̀NNaLT�
Xm b_SaQILOJbON\LOgJIvONJOMJdRacOgSN\ON\LOILsQSILdL̂ǸOJbON\LO]ĴNI_MNOtJMQdL̂Ǹ�O
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IJ KLMNOPQRPOSLTUVWPXVMMVYKULOPMLZ[UML\P]̂PK_LP̀QYKMVTKPaQT[NLYKObPQM
Ic V[\UKOPSLMRQMNL\P]̂PK_LPdXYLMePURPSLMNUKKL\P]̂PK_LP̀QYKMVTKPaQT[NLYKOePVRKLMPRUYVWPSV̂NLYKf

ghiIjkIlPmTTLSKVYTLPQRPRUYVWPSV̂NLYKP]̂PK_LP̀QYKMVTKQMePVPn[]TQYKMVTKQMePQMPVPO[SSWULMePO_VWWPTQYOKUK[KLPVPXVUoLMPQRP
TWVUNOP]̂PK_VKPSV̂LLPLpTLSKPK_QOLPSMLoUQ[OŴPNV\LPUYPXMUKUYqPVY\PU\LYKURUL\P]̂PK_VKPSV̂LLPVOP[YOLKKWL\PVKPK_LPKUNLPQRP
RUYVWPmSSWUTVKUQYPRQMPrV̂NLYKf

ghiIjjhstuvtwxyzw{|x}x~z�{���{sxyz{��}��zyt��

ghiIjjIjh�RPK_LP�QM�PUOPYQKPO[]OKVYKUVWŴPTQNSWLKLPQYPQMP]LRQMLPK_LP\VKLPQRPn[]OKVYKUVWP̀QNSWLKUQYPVOPLOKV]WUO_L\PUYPK_LP
Q̀YKMVTKPaQT[NLYKOePO[]�LTKPKQPVŶPV\�[OKNLYKOPK_LMLQRPUYPVTTQM\VYTLPXUK_PK_LP̀QYKMVTKPaQT[NLYKOePK_LPdXYLMPXUWWP
O[OKVUYP\VNVqLPK_VKPXUWWP]LPUNSMVTKUTVWPVY\PLpKMLNLŴP\URRUT[WKPKQPZ[VYKUR̂PUYPK_LPLoLYKPQRPVY\P]̂PMLVOQYPQRPO[T_P\LWV̂OfP
�_LP̀QYKMVTKQMPO_VWWPSV̂PKQPK_LPdXYLMPWUZ[U\VKL\P\VNVqLOPUYPK_LPO[NPQRP����f��PRQMPLVT_P̀VWLY\VMPaV̂PQRP\LWV̂P
]L̂QY\PK_LP\VKLPQRPn[]OKVYKUVWP̀QNSWLKUQYfPmŶPO[NOPK_VKPNV̂P]LP\[LPK_LPdXYLMPVOPWUZ[U\VKL\P\VNVqLOPNV̂P]LP
\L\[TKL\PRMQNPVŶPNQYULOP\[LPQMPKQP]LTQNLP\[LPK_LP̀QYKMVTKQMP[Y\LMPK_LP̀QYKMVTKPQMPNV̂P]LPTQWWLTKL\PRMQNPK_LP
Q̀YKMVTKQM�OPn[MLK̂f

ghiIjjI�P�_LPQ]WUqVKUQYPKQPSV̂PWUZ[U\VKL\P\VNVqLOPQMPVŶPNVKKLMPMLWVKL\PK_LMLKQPO_VWWPYQKPMLWULoLPK_LP̀QYKMVTKQMPVY\P_UOP
n[MLK̂PQRPVŶPMLOSQYOU]UWUK̂PQMPQ]WUqVKUQYP[Y\LMPK_UOP̀QYKMVTKfP

ghiIjjIJP̀LMKURUTVKUQYP]̂PK_LPmMT_UKLTKPVOPKQPTQNSWLKLPQMPUYTQNSWLKLPOKVK[OPQRPK_LPXQM�PXUK_UYPK_LPKUNLPOSLTURUL\PO_VWWP
]LPTQYTW[OUoLPVY\P]UY\UYqPQYPK_LPdXYLMPVY\P̀QYKMVTKQMPRQMPK_LPS[MSQOLPQRP\LKLMNUYUYqPX_LK_LMPQMPYQKPWUZ[U\VKL\P
\VNVqLOPO_VWWP]LPVOOLOOL\P[Y\LMPK_LPKLMNOP_LMLQRPVY\PK_LPO[NPKQKVWPVNQ[YKP\[Lf

ghiIjjIcP�RPK_LP�QM�PLN]MVTL\P]̂PK_LPKLMNOPQRPK_UOP̀QYKMVTKPUOPYQKPTQNSWLKL\PQYPQMP]LRQMLPK_LPKUNLPOSLTURUL\PUYPK_UOP
Q̀YKMVTKP]LTV[OLPQRPVŶPVTKPQMPQNUOOUQYPQRPK_LP̀QYKMVTKQMePK_LYePXUK_Q[KPSML�[\UTLPKQPVŶPQK_LMPMUq_KOePTWVUNOePQMP
MLNL\ULOePK_LPdXYLMPNV̂P_VoLPVMT_UKLTK[MVWPVY\PUYOSLTKUQYPTQOKOPVY\PLpSLYOLOPUYT[MML\PVOPVPMLO[WKP\L\[TKL\P]̂PK_LP
dXYLMPRMQNPVŶPVNQ[YKPQXUYqPVY\P\[LPK_LP̀QYKMVTKQMfP

�������hjkhhh����������h��h�������h���h��������
ghjkIjh�� ¡¢£h�¤¡¥�¦¢§̈©ªh�©«h�¤̈¬¤�ª
�_LP̀QYKMVTKQMPO_VWWP]LPMLOSQYOU]WLPRQMPUYUKUVKUYqePNVUYKVUYUYqePVY\PO[SLMoUOUYqPVWWPOVRLK̂PSMLTV[KUQYOPVY\PSMQqMVNOPUYP
TQYYLTKUQYPXUK_PK_LPSLMRQMNVYTLPQRPK_LP̀QYKMVTKf

ghjkI�h�� ¡¢£ḧ h�¡¤ª̈©ªh�©«h�¤̈®¡¤¢£
ghjkI�IjP�_LP̀QYKMVTKQMPO_VWWPKV�LPMLVOQYV]WLPSMLTV[KUQYOPRQMPOVRLK̂PQRePVY\PO_VWWPSMQoU\LPMLVOQYV]WLPSMQKLTKUQYPKQP
SMLoLYKP\VNVqLePUY�[M̂ePQMPWQOOPKQ

Ij LNSWQ̂LLOPQYPK_LP�QM�PVY\PQK_LMPSLMOQYOPX_QPNV̂P]LPVRRLTKL\PK_LML]̂b
I� K_LP�QM�PVY\PNVKLMUVWOPVY\PLZ[USNLYKPKQP]LPUYTQMSQMVKL\PK_LMLUYePX_LK_LMPUYPOKQMVqLPQYPQMPQRRPK_LPOUKLeP

[Y\LMPTVMLePT[OKQ\̂ePQMPTQYKMQWPQRPK_LP̀QYKMVTKQMePVPn[]TQYKMVTKQMePQMPVPn[]̄O[]TQYKMVTKQMbPVY\
IJ QK_LMPSMQSLMK̂PVKPK_LPOUKLPQMPV\�VTLYKPK_LMLKQePO[T_PVOPKMLLOePO_M[]OePWVXYOePXVW�OePSVoLNLYKOePMQV\XV̂OeP

OKM[TK[MLOePVY\P[KUWUKULOPYQKP\LOUqYVKL\PRQMPMLNQoVWePMLWQTVKUQYePQMPMLSWVTLNLYKPUYPK_LPTQ[MOLPQRP
TQYOKM[TKUQYf

ghjkI�I�P�_LP̀QYKMVTKQMPO_VWWPTQNSŴPXUK_ePVY\PqUoLPYQKUTLOPMLZ[UML\P]̂PVSSWUTV]WLPWVXOePOKVK[KLOePQM\UYVYTLOePTQ\LOeP
M[WLOPVY\PMLq[WVKUQYOePVY\PWVXR[WPQM\LMOPQRPS[]WUTPV[K_QMUKULOeP]LVMUYqPQYPOVRLK̂PQRPSLMOQYOPQMPSMQSLMK̂PQMPK_LUMP
SMQKLTKUQYPRMQNP\VNVqLePUY�[M̂ePQMPWQOOf

ghjkI�IJP�_LP̀QYKMVTKQMPO_VWWPUNSWLNLYKePLMLTKePVY\PNVUYKVUYePVOPMLZ[UML\P]̂PLpUOKUYqPTQY\UKUQYOPVY\PSLMRQMNVYTLPQRP
K_LP̀QYKMVTKePMLVOQYV]WLPOVRLq[VM\OPRQMPOVRLK̂PVY\PSMQKLTKUQYePUYTW[\UYqPSQOKUYqP\VYqLMPOUqYOPVY\PQK_LMPXVMYUYqOP
VqVUYOKP_V°VM\ObPSMQN[WqVKUYqPOVRLK̂PMLq[WVKUQYObPVY\PYQKUR̂UYqPK_LPQXYLMOPVY\P[OLMOPQRPV\�VTLYKPOUKLOPVY\P[KUWUKULOPQRP
K_LPOVRLq[VM\Of

ghjkI�IcP�_LYP[OLPQMPOKQMVqLPQRPLpSWQOUoLOPQMPQK_LMP_V°VM\Q[OPNVKLMUVWOPQMPLZ[USNLYKePQMP[Y[O[VWPNLK_Q\OPVMLP
YLTLOOVM̂PRQMPLpLT[KUQYPQRPK_LP�QM�ePK_LP̀QYKMVTKQMPO_VWWPLpLMTUOLP[KNQOKPTVMLPVY\PTVMM̂PQYPO[T_PVTKUoUKULOP[Y\LMP
O[SLMoUOUQYPQRPSMQSLMŴPZ[VWURUL\PSLMOQYYLWf
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IJKLMNMOPQRSPTUVWXYZWUXP[RY\\P]XÛ ]W\_PXŜ S̀_P̀ŶYaSPYV̀P\U[[PbUWRSXPWRYVP̀ŶYaSPUXP\U[[PcV[dXS̀PdV̀SXP]XU]SXW_P
cV[dXYVZSPXSedcXS̀Pf_PWRSPTUVWXYZWPgUZd̂ SVW[hPWUP]XU]SXW_PXSiSXXS̀PWUPcVPjSZWcUV[PklmnmkmnPYV̀PklmnmkmoPZYd[S̀PcVP
pRU\SPUXPcVP]YXWPf_PWRSPTUVWXYZWUXqPYPjdfZUVWXYZWUXqPYPjdfr[dfZUVWXYZWUXqPUXPYV_UVSP̀cXSZW\_PUXPcV̀cXSZW\_PŜ]\U_S̀Pf_P
YV_PUiPWRŜqPUXPf_PYV_UVSPiUXPpRU[SPYZW[PWRS_P̂Y_PfSP\cYf\SPYV̀PiUXPpRcZRPWRSPTUVWXYZWUXPc[PXS[]UV[cf\SPdV̀SXP
jSZWcUV[PklmnmkmnPYV̀PklmnmkmomPQRSPTUVWXYZWUXP̂Y_P̂YsSPYPT\YĉPiUXPWRSPZU[WPWUPXŜ S̀_PWRSP̀ŶYaSPUXP\U[[PWUPWRSP
StWSVWP[dZRP̀ŶYaSPUXP\U[[Pc[PYWWXcfdWYf\SPWUPYZW[PUXPÛ c[[cUV[PUiPWRSPupVSXPUXPvXZRcWSZWPUXPYV_UVSP̀cXSZW\_PUXP
cV̀cXSZW\_PŜ]\U_S̀Pf_PScWRSXPUiPWRŜqPUXPf_PYV_UVSPiUXPpRU[SPYZW[PScWRSXPUiPWRŜ P̂Y_PfSP\cYf\SqPYV̀PVUWPYWWXcfdWYf\SPWUP
WRSPiYd\WPUXPVSa\caSVZSPUiPWRSPTUVWXYZWUXmPQRSPiUXSaUcVaPUf\caYWcUV[PUiPWRSPTUVWXYZWUXPYXSPcVPỲ c̀WcUVPWUPWRSP
TUVWXYZWUXw[PUf\caYWcUV[PdV̀SXPjSZWcUVPomkxm

IJKLMNMyPQRSPTUVWXYZWUXP[RY\\P̀S[caVYWSPYPXS[]UV[cf\SP̂ŜfSXPUiPWRSPTUVWXYZWUXw[PUXaYVczYWcUVPYWPWRSP[cWSPpRU[SP̀dW_P
[RY\\PfSPWRSP]XS{SVWcUVPUiPYZZc̀SVW[mPQRc[P]SX[UVP[RY\\PfSPWRSPTUVWXYZWUXw[P[d]SXcVWSV̀SVWPdV\S[[PUWRSXpc[SP̀S[caVYWS̀P
f_PWRSPTUVWXYZWUXPcVPpXcWcVaPWUPWRSPupVSXPYV̀PvXZRcWSZWm

IJKLMNM|PQRSPTUVWXYZWUXP[RY\\PVUWP]SX̂cWPYV_P]YXWPUiPWRSPZUV[WXdZWcUVPUXP[cWSPWUPfSP\UỲS̀P[UPY[PWUPZYd[SP̀ŶYaSPUXP
ZXSYWSPYVPdV[YiSPZUV̀cWcUVm

IJKLMNM}J~�����J��J������J��J������J��J��������
�iPScWRSXP]YXW_P[diiSX[PcV�dX_PUXP̀ŶYaSPWUP]SX[UVPUXP]XU]SXW_PfSZYd[SPUiPYVPYZWPUXPÛ c[[cUVPUiPWRSPUWRSXP]YXW_qPUXPUiP
UWRSX[PiUXPpRU[SPYZW[P[dZRP]YXW_Pc[P\SaY\\_PXS[]UV[cf\SqPVUWcZSPUiPWRSPcV�dX_PUXP̀ŶYaSqPpRSWRSXPUXPVUWPcV[dXS̀qP[RY\\PfSP
ac{SVPWUPWRSPUWRSXP]YXW_PpcWRcVPYPXSY[UVYf\SPWĉSPVUWPStZSS̀cVaPnkP̀Y_[PYiWSXP̀c[ZU{SX_mPQRSPVUWcZSP[RY\\P]XU{c̀SP
[diicZcSVWP̀SWYc\PWUPSVYf\SPWRSPUWRSXP]YXW_PWUPcV{S[WcaYWSPWRSP̂YWWSXm

IJKLM�J���������J���������J���J����������
IJKLM�MKPQRSPTUVWXYZWUXPc[PXS[]UV[cf\SPiUXPZÛ ]\cYVZSPpcWRPYV_PXSedcXŜSVW[PcVZ\d̀S̀PcVPWRSPTUVWXYZWPgUZd̂ SVW[P
XSaYX̀cVaPRYzYX̀Ud[P̂YWSXcY\[PUXP[df[WYVZS[mP�iPWRSPTUVWXYZWUXPSVZUdVWSX[PYPRYzYX̀Ud[P̂YWSXcY\PUXP[df[WYVZSPVUWP
Ỳ X̀S[[S̀PcVPWRSPTUVWXYZWPgUZd̂ SVW[PYV̀PciPXSY[UVYf\SP]XSZYdWcUV[Ppc\\PfSPcVỲSedYWSPWUP]XS{SVWPiUXS[SSYf\SPfÙc\_P
cV�dX_PUXP̀SYWRPWUP]SX[UV[PXS[d\WcVaPiXÛ PYP̂YWSXcY\PUXP[df[WYVZSqPcVZ\d̀cVaPfdWPVUWP\ĉcWS̀PWUPY[fS[WU[PUXP
]U\_ZR\UXcVYWS̀Pfc]RSV_\Pb�T�hqPSVZUdVWSXS̀PUVPWRSP[cWSPf_PWRSPTUVWXYZWUXqPWRSPTUVWXYZWUXP[RY\\qPd]UVPXSZUaVczcVaPWRSP
ZUV̀cWcUVqPĉ Ŝ̀cYWS\_P[WU]P�UXsPcVPWRSPYiiSZWS̀PYXSYPYV̀PVUWci_PWRSPupVSXPYV̀PvXZRcWSZWPUiPWRSPZUV̀cWcUVm

IJKLM�MNP�]UVPXSZSc]WPUiPWRSPTUVWXYZWUXw[PVUWcZSqPWRSPupVSXP[RY\\PUfWYcVPWRSP[SX{cZS[PUiPYP\cZSV[S̀P\YfUXYWUX_PWUP{SXci_P
WRSP]XS[SVZSPUXPYf[SVZSPUiPWRSP̂YWSXcY\PUXP[df[WYVZSPXS]UXWS̀Pf_PWRSPTUVWXYZWUXPYV̀qPcVPWRSPS{SVWP[dZRP̂YWSXcY\PUXP
[df[WYVZSPc[PiUdV̀PWUPfSP]XS[SVWqPWUPZYd[SPcWPWUPfSPXSV̀SXS̀PRYX̂\S[[mP�V\S[[PUWRSXpc[SPXSedcXS̀Pf_PWRSPTUVWXYZWP
gUZd̂ SVW[qPWRSPupVSXP[RY\\PidXVc[RPcVPpXcWcVaPWUPWRSPTUVWXYZWUXPYV̀PvXZRcWSZWPWRSPVŶS[PYV̀PedY\cicZYWcUV[PUiP]SX[UV[P
UXPSVWcWcS[PpRUPYXSPWUP]SXiUX̂PWS[W[P{SXci_cVaPWRSP]XS[SVZSPUXPYf[SVZSPUiPWRSP̂YWSXcY\PUXP[df[WYVZSPUXPpRUPYXSPWUP
]SXiUX̂PWRSPWY[sPUiPXŜU{Y\PUXP[YiSPZUVWYcV̂ SVWPUiPWRSP̂YWSXcY\PUXP[df[WYVZSmPQRSPTUVWXYZWUXPYV̀PWRSPvXZRcWSZWPpc\\P
]XÛ ]W\_PXS]\_PWUPWRSPupVSXPcVPpXcWcVaP[WYWcVaPpRSWRSXPUXPVUWPScWRSXPRY[PXSY[UVYf\SPUf�SZWcUVPWUPWRSP]SX[UV[PUXPSVWcWcS[P
]XU]U[S̀Pf_PWRSPupVSXmP�iPScWRSXPWRSPTUVWXYZWUXPUXPvXZRcWSZWPRY[PYVPUf�SZWcUVPWUPYP]SX[UVPUXPSVWcW_P]XU]U[S̀Pf_PWRSP
upVSXqPWRSPupVSXP[RY\\P]XU]U[SPYVUWRSXPWUPpRÛ PWRSPTUVWXYZWUXPYV̀PWRSPvXZRcWSZWPRY{SPVUPXSY[UVYf\SPUf�SZWcUVmP
�RSVPWRSP̂YWSXcY\PUXP[df[WYVZSPRY[PfSSVPXSV̀SXS̀PRYX̂\S[[qP�UXsPcVPWRSPYiiSZWS̀PYXSYP[RY\\PXS[d̂ SPd]UVPpXcWWSVP
YaXSŜSVWPUiPWRSPupVSXPYV̀PTUVWXYZWUXmP�_PTRYVaSPuX̀SXqPWRSPTUVWXYZWPQĉSP[RY\\PfSPStWSV̀S̀PY]]XU]XcYWS\_PYV̀PWRSP
TUVWXYZWPjd̂ P[RY\\PfSPcVZXSY[S̀Pf_PWRSPŶUdVWPUiPWRSPTUVWXYZWUXw[PXSY[UVYf\SPỲ c̀WcUVY\PZU[W[PUiP[RdẀUpVqP̀S\Y_qPYV̀P
[WYXWrd]m

IJKLM�M�PQUPWRSPid\\S[WPStWSVWP]SX̂cWWS̀Pf_P\YpqPWRSPupVSXP[RY\\PcV̀ŜVci_PYV̀PRU\̀PRYX̂\S[[PWRSPTUVWXYZWUXqP
jdfZUVWXYZWUX[qPvXZRcWSZWqPvXZRcWSZWw[PZUV[d\WYVW[qPYV̀PYaSVW[PYV̀PŜ]\U_SS[PUiPYV_PUiPWRŜPiXÛ PYV̀PYaYcV[WPZ\Yĉ[qP
Ỳ̂YaS[qP\U[[S[qPYV̀PSt]SV[S[qPcVZ\d̀cVaPfdWPVUWP\ĉcWS̀PWUPYWWUXVS_[wPiSS[qPYXc[cVaPUdWPUiPUXPXS[d\WcVaPiXÛ P
]SXiUX̂YVZSPUiPWRSP�UXsPcVPWRSPYiiSZWS̀PYXSYPciPcVPiYZWPWRSP̂YWSXcY\PUXP[df[WYVZSP]XS[SVW[PWRSPXc[sPUiPfÙc\_PcV�dX_PUXP
S̀YWRPY[P̀S[ZXcfS̀PcVPjSZWcUVPklmomkPYV̀PRY[PVUWPfSSVPXSV̀SXS̀PRYX̂\S[[qP]XU{c̀S̀PWRYWP[dZRPZ\YĉqP̀ŶYaSqP\U[[qPUXP
St]SV[SPc[PYWWXcfdWYf\SPWUPfÙc\_PcV�dX_qP[cZsVS[[qP̀c[SY[SPUXP̀SYWRqPUXPWUPcV�dX_PWUPUXP̀S[WXdZWcUVPUiPWYVacf\SP]XU]SXW_P
bUWRSXPWRYVPWRSP�UXsPcW[S\ihqPStZS]WPWUPWRSPStWSVWPWRYWP[dZRP̀ŶYaSqP\U[[qPUXPSt]SV[SPc[P̀dSPWUPWRSPiYd\WPUXPVSa\caSVZSPUiP
WRSP]YXW_P[SSscVaPcV̀ŜVcW_m

IJKLM�M�PQRSPupVSXP[RY\\PVUWPfSPXS[]UV[cf\SPdV̀SXPWRc[PjSZWcUVPklmoPiUXPRYzYX̀Ud[P̂YWSXcY\[PUXP[df[WYVZS[PWRSP
TUVWXYZWUXPfXcVa[PWUPWRSP[cWSPdV\S[[P[dZRP̂YWSXcY\[PUXP[df[WYVZS[PYXSPXSedcXS̀Pf_PWRSPTUVWXYZWPgUZd̂ SVW[mPQRSPupVSXP



�����

�

����	
��������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+��������%����(�������
,����������( -�*�����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
�����(-�%�����%&�%�/(�
,�+���
�����%����(�������
,����������(��+��(�&
������0%(���
&���&�%���121#2!��3+�
����4��4���#���&���5�&���6
�1��1�#��$1�0������7����(�
����4��4���# ��(��
��,
��
��(%'� ��(�'����(�&�,
��
��8�����(��
�'� �%�&�%��
�'��9���(�&����%��
�&%����0�������������
���%���	
�����(:�+��(�
,�;��)�����+
����
����
��������)�
'%��
�( �
�8%�'�&
���,
<%�%�
���%��(��
�
=>?@ABC�?>D� E��1$#�#"��F

GH

IJKLLMNOMPOIQRSITNLOMURPMJKVKPWRXIMYKZOPTKLIMRPMIXNIZKS[OIMPO\XTPOWMN]MZJOM̂RSZPK[ZM_R[XYOSZÌMOa[OQZMZRMZJOMOaZOSZMRUM
ZJOM̂RSZPK[ZRPbIMUKXLZMRPMSOcLTcOS[OMTSMZJOMXIOMKSWMJKSWLTScMRUMIX[JMYKZOPTKLIMRPMIXNIZKS[OId

efghijikMlJOM̂RSZPK[ZRPMIJKLLMPOTYNXPIOMZJOMmnSOPMURPMZJOM[RIZMKSWMOaQOSIOMZJOMmnSOPMTS[XPIMopqMURPMPOYOWTKZTRSMRUM
JKVKPWRXIMYKZOPTKLIMRPMIXNIZKS[OIMZJOM̂RSZPK[ZRPMNPTScIMZRMZJOMITZOMKSWMSOcLTcOSZL]MJKSWLOÌMRPMorqMnJOPOMZJOM
R̂SZPK[ZRPMUKTLIMZRMQOPURPYMTZIMRNLTcKZTRSIMXSWOPMsO[ZTRSMptdudp̀MOa[OQZMZRMZJOMOaZOSZMZJKZMZJOM[RIZMKSWMOaQOSIOMKPOMWXOM
ZRMZJOMmnSOPbIMUKXLZMRPMSOcLTcOS[Od

efghijivMwÙMnTZJRXZMSOcLTcOS[OMRSMZJOMQKPZMRUMZJOM̂RSZPK[ZRP̀MZJOM̂RSZPK[ZRPMTIMJOLWMLTKNLOMN]MKMcRxOPSYOSZMKcOS[]MURPM
ZJOM[RIZMRUMPOYOWTKZTRSMRUMKMJKVKPWRXIMYKZOPTKLMRPMIXNIZKS[OMIRLOL]MN]MPOKIRSMRUMQOPURPYTScMyRPzMKIMPO\XTPOWMN]MZJOM
R̂SZPK[ZM_R[XYOSZÌMZJOMmnSOPMIJKLLMPOTYNXPIOMZJOM̂RSZPK[ZRPMURPMKLLM[RIZMKSWMOaQOSIOMZJOPON]MTS[XPPOWd

efghi{f|}~��~���~�
wSMKSMOYOPcOS[]MKUUO[ZTScMIKUOZ]MRUMQOPIRSIMRPMQPRQOPZ]̀MZJOM̂RSZPK[ZRPMIJKLLMK[Z̀MKZMZJOM̂RSZPK[ZRPbIMWTI[POZTRS̀MZRM
QPOxOSZMZJPOKZOSOWMWKYKcÒMTS�XP]̀MRPMLRIIdM�WWTZTRSKLM[RYQOSIKZTRSMRPMOaZOSITRSMRUMZTYOM[LKTYOWMN]MZJOM̂RSZPK[ZRPMRSM
K[[RXSZMRUMKSMOYOPcOS[]MIJKLLMNOMWOZOPYTSOWMKIMQPRxTWOWMTSM�PZT[LOMp�MKSWM�PZT[LOM�d

������|fggfff��������|f���f�����
efggigf������������f��������~f���f�����
efggigigMlJOM̂RSZPK[ZRPMIJKLLMQXP[JKIOMKSWMYKTSZKTSMTSIXPKS[OMRUMZJOMZ]QOIMKSWMLTYTZIMRUMLTKNTLTZ]̀M[RSZKTSTScMZJOM
OSWRPIOYOSZÌMKSWMIXN�O[ZMZRMZJOMZOPYIMKSWM[RSWTZTRSÌMKIMWOI[PTNOWMTSMZJOM�cPOOYOSZMRPMOLIOnJOPOMTSMZJOM̂RSZPK[ZM
_R[XYOSZIdMlJOM̂RSZPK[ZRPMIJKLLMQXP[JKIOMKSWMYKTSZKTSMZJOMPO\XTPOWMTSIXPKS[OMUPRYMKSMTSIXPKS[OM[RYQKS]MRPM
TSIXPKS[OM[RYQKSTOIMLKnUXLL]MKXZJRPTVOWMZRMTIIXOMTSIXPKS[OMTSMZJOM�XPTIWT[ZTRSMnJOPOMZJOM�PR�O[ZMTIMLR[KZOWdMlJOM
mnSOP̀M�P[JTZO[Z̀MKSWM�P[JTZO[ZbIM[RSIXLZKSZIMIJKLLMNOMSKYOWMKIMKWWTZTRSKLMTSIXPOWIMXSWOPMZJOM̂RSZPK[ZRPbIM
[RYYOP[TKLMcOSOPKLMLTKNTLTZ]MQRLT[]MRPMKIMRZJOPnTIOMWOI[PTNOWMTSMZJOM̂RSZPK[ZM_R[XYOSZId

efggigi�MlJOM̂RSZPK[ZRPMIJKLLMQPRxTWOMIXPOZ]MNRSWIMRUMZJOMZ]QOÌMURPMIX[JMQOSKLMIXYÌMKSWMIXN�O[ZMZRMIX[JMZOPYIMKSWM
[RSWTZTRSIMKIMPO\XTPOWMN]MZJOM̂RSZPK[ZM_R[XYOSZIdMlJOM̂RSZPK[ZRPMIJKLLMQXP[JKIOMKSWMYKTSZKTSMZJOMPO\XTPOWMNRSWIM
UPRYMKM[RYQKS]MRPM[RYQKSTOIMLKnUXLL]MKXZJRPTVOWMZRMTIIXOMIXPOZ]MNRSWIMTSMZJOM�XPTIWT[ZTRSMnJOPOMZJOM�PR�O[ZMTIMLR[KZOWd

efggigijf�QRSMZJOMPO\XOIZMRUMKS]MQOPIRSMRPMOSZTZ]MKQQOKPTScMZRMNOMKMQRZOSZTKLMNOSOUT[TKP]MRUMNRSWIM[RxOPTScMQK]YOSZMRUM
RNLTcKZTRSIMKPTITScMXSWOPMZJOM̂RSZPK[Z̀MZJOM̂RSZPK[ZRPMIJKLLMQPRYQZL]MUXPSTIJMKM[RQ]MRUMZJOMNRSWIMRPMIJKLLMKXZJRPTVOMKM
[RQ]MZRMNOMUXPSTIJOWd

efggigi{f�����~f��f����~�������f��f| ¡�������f��f������������f�~¢���~�f��������~iMyTZJTSMZJPOOMouqMNXITSOIIMWK]IMRUMZJOM
WKZOMZJOM̂RSZPK[ZRPMNO[RYOIMKnKPOMRUMKSMTYQOSWTScMRPMK[ZXKLM[KS[OLLKZTRSMRPMOaQTPKZTRSMRUMKS]MTSIXPKS[OMPO\XTPOWMN]M
ZJOM̂RSZPK[ZM_R[XYOSZÌMZJOM̂RSZPK[ZRPMIJKLLMQPRxTWOMSRZT[OMZRMZJOMmnSOPMRUMIX[JMTYQOSWTScMRPMK[ZXKLM[KS[OLLKZTRSMRPM
OaQTPKZTRSdM�QRSMPO[OTQZMRUMSRZT[OMUPRYMZJOM̂RSZPK[ZRP̀MZJOMmnSOPMIJKLL̀MXSLOIIMZJOMLKQIOMTSM[RxOPKcOMKPTIOIMUPRYMKSMK[ZM
RPMRYTIITRSMRUMZJOMmnSOP̀MJKxOMZJOMPTcJZMZRMIZRQMZJOMyRPzMXSZTLMZJOMLKQIOMTSM[RxOPKcOMJKIMNOOSM[XPOWMN]MZJOM
QPR[XPOYOSZMRUMPOQLK[OYOSZM[RxOPKcOMN]MZJOM̂RSZPK[ZRPdMlJOMUXPSTIJTScMRUMSRZT[OMN]MZJOM̂RSZPK[ZRPMIJKLLMSRZMPOLTOxOM
ZJOM̂RSZPK[ZRPMRUMKS]M[RSZPK[ZXKLMRNLTcKZTRSMZRMQPRxTWOMKS]MPO\XTPOWM[RxOPKcOd

efggi�f�£�~���f��������~
efggi�igflJOMmnSOPMIJKLLMQXP[JKIOMKSWMYKTSZKTSMTSIXPKS[OMRUMZJOMZ]QOIMKSWMLTYTZIMRUMLTKNTLTZ]̀M[RSZKTSTScMZJOM
OSWRPIOYOSZÌMKSWMIXN�O[ZMZRMZJOMZOPYIMKSWM[RSWTZTRSÌMKIMWOI[PTNOWMTSMZJOM�cPOOYOSZMRPMOLIOnJOPOMTSMZJOM̂RSZPK[ZM
_R[XYOSZIdMlJOMmnSOPMIJKLLMQXP[JKIOMKSWMYKTSZKTSMZJOMPO\XTPOWMTSIXPKS[OMUPRYMKSMTSIXPKS[OM[RYQKS]MRPMTSIXPKS[OM
[RYQKSTOIMLKnUXLL]MKXZJRPTVOWMZRMTIIXOMTSIXPKS[OMTSMZJOM�XPTIWT[ZTRSMnJOPOMZJOM�PR�O[ZMTIMLR[KZOWdM

efggi�i�f¤�����~f��f¥���¦��~f�~¢���~�f¥��¡~��§f��������~iMwUMZJOMmnSOPMUKTLIMZRMQXP[JKIOMKSWMYKTSZKTSMZJOMPO\XTPOWM
QPRQOPZ]MTSIXPKS[ÒMnTZJMKLLMRUMZJOM[RxOPKcOIMKSWMTSMZJOMKYRXSZIMWOI[PTNOWMTSMZJOM�cPOOYOSZMRPMOLIOnJOPOMTSMZJOM
R̂SZPK[ZM_R[XYOSZÌMZJOMmnSOPMIJKLLMTSURPYMZJOM̂RSZPK[ZRPMTSMnPTZTScMQPTRPMZRM[RYYOS[OYOSZMRUMZJOMyRPzdM�QRSM
PO[OTQZMRUMSRZT[OMUPRYMZJOMmnSOP̀MZJOM̂RSZPK[ZRPMYK]MWOLK]M[RYYOS[OYOSZMRUMZJOMyRPzMKSWMYK]MRNZKTSMTSIXPKS[OMZJKZM
nTLLMQPRZO[ZMZJOMTSZOPOIZIMRUMZJOM̂RSZPK[ZRP̀MsXN[RSZPK[ZRPÌMKSWMsXN̈sXN[RSZPK[ZRPIMTSMZJOMyRPzdMyJOSMZJOMUKTLXPOMZRM
QPRxTWOM[RxOPKcOMJKIMNOOSM[XPOWMRPMPOIRLxOẀMZJOM̂RSZPK[ZMsXYMKSWM̂RSZPK[ZMlTYOMIJKLLMNOMO\XTZKNL]MKW�XIZOWdMwSMZJOM
OxOSZMZJOMmnSOPMUKTLIMZRMQPR[XPOM[RxOPKcÒMZJOMmnSOPMnKTxOIMKLLMPTcJZIMKcKTSIZMZJOM̂RSZPK[ZRP̀MsXN[RSZPK[ZRPÌMKSWM
sXN̈IXN[RSZPK[ZRPIMZRMZJOMOaZOSZMZJOMLRIIMZRMZJOMmnSOPMnRXLWMJKxOMNOOSM[RxOPOWMN]MZJOMTSIXPKS[OMZRMJKxOMNOOSM
QPR[XPOWMN]MZJOMmnSOPdMlJOM[RIZMRUMZJOMTSIXPKS[OMIJKLLMNOM[JKPcOWMZRMZJOMmnSOPMN]MKM̂JKScOMmPWOPdMwUMZJOMmnSOPMWROIM
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IJKLMNJOPQRLSNPKKRILIJKPTRULVIQLKWRLXJIKNVTKJNLPYLQVZV[RQL\]LKWRL̂VP_̀NRLJNLIR[_RTKLĴLKWRLaSIRNLKJLM̀NTWVYRLJNL
ZVPIKVPILKWRLNRb̀PNRQLPIỲNVITRULKWRLaSIRNLYWV__LNRPZ\̀NYRLKWRLXJIKNVTKJNL̂JNLV__LNRVYJIV\_RLTJYKYLVIQLQVZV[RYL
VKKNP\̀KV\_RLKWRNRKJc

deffghgiejklmnoekpeqrsnottrlmksekuevwxmurlmksekpeyzsou{|e}o~�muo�e�ukxoul�e�s|�ursnogL�PKWPILKWNRRL���L\̀YPIRYYLQV]YLĴL
KWRLQVKRLKWRLaSIRNL\RTJZRYLVSVNRLĴLVILPZMRIQPI[LJNLVTK̀V_LTVITR__VKPJILJNLR�MPNVKPJILĴLVI]LMNJMRNK]LPIỲNVITRL
NRb̀PNRQL\]LKWRLXJIKNVTKL�JT̀ZRIKYULKWRLaSIRNLYWV__LMNJOPQRLIJKPTRLKJLKWRLXJIKNVTKJNLĴLỲTWLPZMRIQPI[LJNLVTK̀V_L
TVITR__VKPJILJNLR�MPNVKPJIcL�I_RYYLKWRL_VMYRLPILTJORNV[RLVNPYRYL̂NJZLVILVTKLJNLJZPYYPJILĴLKWRLXJIKNVTKJN�L���LKWRL
XJIKNVTKJNUL̀MJILNRTRPMKLĴLIJKPTRL̂NJZLKWRLaSIRNULYWV__LWVORLKWRLNP[WKLKJLYKJMLKWRL�JN�L̀IKP_LKWRL_VMYRLPILTJORNV[RLWVYL
\RRILT̀NRQL\]LKWRLMNJT̀NRZRIKLĴLNRM_VTRZRIKLTJORNV[RL\]LRPKWRNLKWRLaSIRNLJNLKWRLXJIKNVTKJN�L���LKWRLXJIKNVTKL�PZRL
VIQLXJIKNVTKL�̀ZLYWV__L\RLRb̀PKV\_]LVQ�̀YKRQ�LVIQL���LKWRLaSIRNLSVPORYLV__LNP[WKYLV[VPIYKLKWRLXJIKNVTKJNUL
�̀\TJIKNVTKJNYULVIQL�̀\�Ỳ\TJIKNVTKJNYLKJLKWRLR�KRIKLVI]L_JYYLKJLKWRLaSIRNLSJ̀_QLWVORL\RRILTJORNRQL\]LKWRLPIỲNVITRL
WVQLPKLIJKLR�MPNRQLJNL\RRILTVITR__RQcL�̂LKWRLXJIKNVTKJNLM̀NTWVYRYLNRM_VTRZRIKLTJORNV[RULKWRLTJYKLĴLKWRLPIỲNVITRLYWV__L
\RLTWVN[RQLKJLKWRLaSIRNL\]LVILVMMNJMNPVKRLXWVI[RLaNQRNcL�WRL̂̀NIPYWPI[LĴLIJKPTRL\]LKWRLaSIRNLYWV__LIJKLNR_PRORLKWRL
aSIRNLĴLVI]LTJIKNVTK̀V_LJ\_P[VKPJILKJLMNJOPQRLNRb̀PNRQLPIỲNVITRc

deffgie�rm�ou|ekpe���uk�rlmks
deffgigfL�WRLaSIRNLVIQLXJIKNVTKJNLSVPORLV__LNP[WKYLV[VPIYKL���LRVTWLJKWRNLVIQLVI]LĴLKWRPNLỲ\TJIKNVTKJNYUL
Ỳ\�Ỳ\TJIKNVTKJNYULV[RIKYULVIQLRZM_J]RRYULRVTWLĴLKWRLJKWRN�L���LKWRL�NTWPKRTKLVIQL�NTWPKRTK�YLTJIỲ_KVIKY�LVIQL���L
�RMVNVKRLXJIKNVTKJNYULP̂LVI]ULVIQLVI]LĴLKWRPNLỲ\TJIKNVTKJNYULỲ\�Ỳ\TJIKNVTKJNYULV[RIKYULVIQLRZM_J]RRYUL̂JNLQVZV[RYL
TV̀YRQL\]L̂PNRULJNLJKWRNLTV̀YRYLĴL_JYYULKJLKWRLR�KRIKLKWJYRL_JYYRYLVNRLTJORNRQL\]LMNJMRNK]LPIỲNVITRLNRb̀PNRQL\]LKWRL
�[NRRZRIKLJNLJKWRNLMNJMRNK]LPIỲNVITRLVMM_PTV\_RLKJLKWRL�NJ�RTKULR�TRMKLỲTWLNP[WKYLVYLKWR]LWVORLKJLMNJTRRQYLĴLỲTWL
PIỲNVITRcL�WRLaSIRNLJNLXJIKNVTKJNULVYLVMMNJMNPVKRULYWV__LNRb̀PNRLYPZP_VNLSNPKKRILSVPORNYLPIL̂VOJNLĴLKWRLPIQPOPQ̀V_YL
VIQLRIKPKPRYLPQRIKP̂PRQLV\JORL̂NJZLKWRL�NTWPKRTKUL�NTWPKRTK�YLTJIỲ_KVIKYUL�RMVNVKRLXJIKNVTKJNYULỲ\TJIKNVTKJNYULVIQL
Ỳ\�Ỳ\TJIKNVTKJNYcL�WRLMJ_PTPRYLĴLPIỲNVITRLM̀NTWVYRQLVIQLZVPIKVPIRQL\]LRVTWLMRNYJILJNLRIKPK]LV[NRRPI[LKJLSVPORL
T_VPZYLM̀NỲVIKLKJLKWPYLYRTKPJIL��c�c�LYWV__LIJKLMNJWP\PKLKWPYLSVPORNLĴLỲ\NJ[VKPJIcL�WPYLSVPORNLĴLỲ\NJ[VKPJILYWV__L\RL
R̂̂RTKPORLVYLKJLVLMRNYJILJNLRIKPK]L���LRORILKWJ̀[WLKWVKLMRNYJILJNLRIKPK]LSJ̀_QLJKWRNSPYRLWVORLVLQ̀K]LĴLPIQRZIP̂PTVKPJIUL
TJIKNVTK̀V_LJNLJKWRNSPYRUL���LRORILKWJ̀[WLKWVKLMRNYJILJNLRIKPK]LQPQLIJKLMV]LKWRLPIỲNVITRLMNRZP̀ZLQPNRTK_]LJNLPIQPNRTK_]UL
JNL���LSWRKWRNLJNLIJKLKWRLMRNYJILJNLRIKPK]LWVQLVILPIỲNV\_RLPIKRNRYKLPILKWRLQVZV[RQLMNJMRNK]c

deffgighL�̂LQ̀NPI[LKWRL�NJ�RTKLTJIYKǸTKPJILMRNPJQLKWRLaSIRNLPIỲNRYLMNJMRNKPRYULNRV_LJNLMRNYJIV_LJNL\JKWULVKLJNLVQ�VTRIKL
KJLKWRLYPKRL\]LMNJMRNK]LPIỲNVITRL̀IQRNLMJ_PTPRYLYRMVNVKRL̂NJZLKWJYRLPIỲNPI[LKWRL�NJ�RTKULJNLP̂LV̂KRNL̂PIV_LMV]ZRIKL
MNJMRNK]LPIỲNVITRLPYLKJL\RLMNJOPQRQLJILKWRLTJZM_RKRQL�NJ�RTKLKWNJ̀[WLVLMJ_PT]LJNLMJ_PTPRYLJKWRNLKWVILKWJYRLPIỲNPI[LKWRL
�NJ�RTKLQ̀NPI[LKWRLTJIYKǸTKPJILMRNPJQULKJLKWRLR�KRIKLMRNZPYYP\_RL\]LỲTWLMJ_PTPRYULKWRLaSIRNLSVPORYLV__LNP[WKYLPIL
VTTJNQVITRLSPKWLKWRLKRNZYLĴL�RTKPJIL��c�c�L̂JNLQVZV[RYLTV̀YRQL\]L̂PNRLJNLJKWRNLTV̀YRYLĴL_JYYLTJORNRQL\]LKWPYLYRMVNVKRL
MNJMRNK]LPIỲNVITRc

deffg�e�k||ekpe�|o e¡�|mso||e�slouu�xlmks ers�e¢otr�emseqk£xtolmkse�s|�ursno
�WRLaSIRNULVKLKWRLaSIRN�YLJMKPJIULZV]LM̀NTWVYRLVIQLZVPIKVPILPIỲNVITRLKWVKLSP__LMNJKRTKLKWRLaSIRNLV[VPIYKL_JYYLĴL
ỲRLĴLKWRLaSIRN�YLMNJMRNK]ULJNLKWRLPIV\P_PK]LKJLTJIQ̀TKLIJNZV_LJMRNVKPJIYULQ̀RLKJL̂PNRLJNLJKWRNLTV̀YRYLĴL_JYYcL�WRL
aSIRNLSVPORYLV__LNP[WKYLĴLVTKPJILV[VPIYKLKWRLXJIKNVTKJNLVIQL�NTWPKRTKL̂JNL_JYYLĴL̀YRLĴLKWRLaSIRN�YLMNJMRNK]ULQ̀RLKJL
P̂NRLJNLJKWRNLWV¤VNQYLWJSRORNLTV̀YRQc

dffg¥e¦�§�|l£oslers�e�ollto£oslekpe�s|�uo�e�k||
deffg¥gfL�L_JYYLPIỲNRQL̀IQRNLKWRLMNJMRNK]LPIỲNVITRLNRb̀PNRQL\]LKWRL�[NRRZRIKLYWV__L\RLVQ�̀YKRQL\]LKWRLaSIRNLVYL
P̂Q̀TPVN]LVIQLZVQRLMV]V\_RLKJLKWRLaSIRNLVYL̂PQ̀TPVN]L̂JNLKWRLPIỲNRQYULVYLKWRPNLPIKRNRYKYLZV]LVMMRVNULỲ\�RTKLKJL
NRb̀PNRZRIKYLĴLVI]LVMM_PTV\_RLZJNK[V[RRLT_V̀YRLVIQLĴL�RTKPJIL��c̈c�cL�WRLaSIRNLYWV__LMV]LKWRL�NTWPKRTKLVIQL
XJIKNVTKJNLKWRPNL�̀YKLYWVNRYLĴLPIỲNVITRLMNJTRRQYLNRTRPORQL\]LKWRLaSIRNULVIQL\]LVMMNJMNPVKRLV[NRRZRIKYLKWRL�NTWPKRTKL
VIQLXJIKNVTKJNLYWV__LZV�RLMV]ZRIKYLKJLKWRPNLTJIỲ_KVIKYLVIQL�̀\TJIKNVTKJNYLPILYPZP_VNLZVIIRNc

deffg¥ghL�NPJNLKJLYRKK_RZRIKLĴLVILPIỲNRQL_JYYULKWRLaSIRNLYWV__LIJKP̂]LKWRLXJIKNVTKJNLĴLKWRLKRNZYLĴLKWRLMNJMJYRQL
YRKK_RZRIKLVYLSR__LVYLKWRLMNJMJYRQLV__JTVKPJILĴLKWRLPIỲNVITRLMNJTRRQYcL�WRLXJIKNVTKJNLYWV__LWVORL�©LQV]YL̂NJZLNRTRPMKL
ĴLIJKPTRLKJLJ\�RTKLKJLKWRLMNJMJYRQLYRKK_RZRIKLJNLV__JTVKPJILĴLKWRLMNJTRRQYcL�̂LKWRLXJIKNVTKJNLQJRYLIJKLJ\�RTKULKWRL
aSIRNLYWV__LYRKK_RLKWRL_JYYLVIQLKWRLXJIKNVTKJNLYWV__L\RL\J̀IQL\]LKWRLYRKK_RZRIKLVIQLV__JTVKPJIcL�MJILNRTRPMKULKWRLaSIRNL
YWV__LQRMJYPKLKWRLPIỲNVITRLMNJTRRQYLPILVLYRMVNVKRLVTTJ̀IKLVIQLZV�RLKWRLVMMNJMNPVKRLQPYKNP\̀KPJIYcL�WRNRV̂KRNULP̂LIJL
JKWRNLV[NRRZRIKLPYLZVQRLJNLKWRLaSIRNLQJRYLIJKLKRNZPIVKRLKWRLXJIKNVTKL̂JNLTJIORIPRITRULKWRLaSIRNLVIQLXJIKNVTKJNL
YWV__LR�RT̀KRLVLXWVI[RLaNQRNL̂JNLNRTJIYKǸTKPJILĴLKWRLQVZV[RQLJNLQRYKNJ]RQL�JN�LPILKWRLVZJ̀IKLV__JTVKRQL̂JNLKWVKL
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IJKILMNOPQRPSTNPULVSKWXSLKPSYZN[\PL]̂NXSMPSLPNYSTNKPSTNPSNKZMPLRPSTNPIKLILMN_PMNSS[NZNVSPLKPSTNPW[[LXWSYLVPLRPSTNP
IKLXNN_M̀PSTNPabVNKPZW\PIKLXNN_PSLPMNSS[NPSTNPYVMJKN_P[LMM̀PWV_PWV\P_YMIJSNP]NSbNNVPSTNPabVNKPWV_PULVSKWXSLKPWKYMYVcP
LJSPLRPSTNPMNSS[NZNVSPLKPW[[LXWSYLVPLRPSTNPIKLXNN_MPMTW[[P]NPKNML[dN_PIJKMJWVSPSLPeKSYX[NPfgOPhNV_YVcPKNML[JSYLVPLRPWV\P
_YMIJSǸPSTNPabVNKPZW\PYMMJNPWPULVMSKJXSYLVPUTWVcNPiYKNXSYdNPRLKPSTNPKNXLVMSKJXSYLVPLRPSTNP_WZWcN_PLKP_NMSKL\N_P
jLKkO

lmnopqrstusssvwpxyrmowzslw{spxmmrpnoxwsx|s}xm~
�stu�tsv���������s��s}���
�stu�t�tPQRPWPILKSYLVPLRPSTNPjLKkPYMPXLdNKN_PXLVSKWK\PSLPSTNPeKXTYSNXS�MPKN�JNMSPLKPSLPKN�JYKNZNVSMPMINXYRYXW[[\P
N�IKNMMN_PYVPSTNPULVSKWXSPiLXJZNVSM̀PYSPZJMS̀PYRPKN�JNMSN_PYVPbKYSYVcP]\PSTNPeKXTYSNXS̀P]NPJVXLdNKN_PRLKPSTNPeKXTYSNXS�MP
N�WZYVWSYLVPWV_P]NPKNI[WXN_PWSPSTNPULVSKWXSLK�MPN�INVMNPbYSTLJSPXTWVcNPYVPSTNPULVSKWXSP�YZNO

�stu�t�uPQRPWPILKSYLVPLRPSTNPjLKkPTWMP]NNVPXLdNKN_PSTWSPSTNPeKXTYSNXSPTWMPVLSPMINXYRYXW[[\PKN�JNMSN_PSLPN�WZYVNPIKYLKPSLP
YSMP]NYVcPXLdNKN_̀PSTNPeKXTYSNXSPZW\PKN�JNMSPSLPMNNPMJXTPjLKkPWV_PYSPMTW[[P]NPJVXLdNKN_P]\PSTNPULVSKWXSLKOPQRPMJXTP
jLKkPYMPYVPWXXLK_WVXNPbYSTPSTNPULVSKWXSPiLXJZNVSM̀PSTNPULVSKWXSLKPMTW[[P]NPNVSYS[N_PSLPWVPN�JYSW][NPW_̂JMSZNVSPSLPSTNP
ULVSKWXSP�JZPWV_PULVSKWXSP�YZNPWMPZW\P]NPWIIKLIKYWSNOPQRPMJXTPjLKkPYMPVLSPYVPWXXLK_WVXNPbYSTPSTNPULVSKWXSP
iLXJZNVSM̀PSTNPXLMSMPLRPJVXLdNKYVcPSTNPjLKk̀PWV_PSTNPXLMSPLRPXLKKNXSYLV̀PMTW[[P]NPWSPSTNPULVSKWXSLK�MPN�INVMNO

�stu�usp���������s��s}���
�stu�u�ts������s�����������sp���������
�TNPULVSKWXSLKPMTW[[PIKLZIS[\PXLKKNXSPjLKkPKN̂NXSN_P]\PSTNPeKXTYSNXSPLKPRWY[YVcPSLPXLVRLKZPSLPSTNPKN�JYKNZNVSMPLRPSTNP
ULVSKWXSPiLXJZNVSM̀P_YMXLdNKN_P]NRLKNP�J]MSWVSYW[PULZI[NSYLVPWV_PbTNSTNKPLKPVLSPRW]KYXWSN_̀PYVMSW[[N_PLKPXLZI[NSN_OP
ULMSMPLRPXLKKNXSYVcPMJXTPKN̂NXSN_PjLKk̀PYVX[J_YVcPW__YSYLVW[PSNMSYVcPWV_PYVMINXSYLVM̀PSTNPXLMSPLRPJVXLdNKYVcPWV_P
KNI[WXNZNVS̀PWV_PXLZINVMWSYLVPRLKPSTNPeKXTYSNXS�MPMNKdYXNMPWV_PN�INVMNMPZW_NPVNXNMMWK\PSTNKN]\̀PMTW[[P]NPWSPSTNP
ULVSKWXSLK�MPN�INVMNO

�stu�u�usl����s�����������sp���������
�stu�u�u�tPQVPW__YSYLVPSLPSTNPULVSKWXSLK�MPL][YcWSYLVMPJV_NKP�NXSYLVP�Og̀PYR̀PbYSTYVPLVNP\NWKPWRSNKPSTNP_WSNPLRP�J]MSWVSYW[P
ULZI[NSYLVPLRPSTNPjLKkPLKP_NMYcVWSN_PILKSYLVPSTNKNLRPLKPWRSNKPSTNP_WSNPRLKPXLZZNVXNZNVSPLRPbWKKWVSYNMPNMSW][YMTN_P
JV_NKP�NXSYLVP�O�Of̀PLKP]\PSNKZMPLRPWV\PWII[YXW][NPMINXYW[PbWKKWVS\PKN�JYKN_P]\PSTNPULVSKWXSPiLXJZNVSM̀PWV\PLRPSTNP
jLKkPYMPRLJV_PSLP]NPVLSPYVPWXXLK_WVXNPbYSTPSTNPKN�JYKNZNVSMPLRPSTNPULVSKWXSPiLXJZNVSM̀PSTNPULVSKWXSLKPMTW[[PXLKKNXSPYSP
IKLZIS[\PWRSNKPKNXNYISPLRPVLSYXNPRKLZPSTNPabVNKPSLP_LPML̀PJV[NMMPSTNPabVNKPTWMPIKNdYLJM[\PcYdNVPSTNPULVSKWXSLKPWP
bKYSSNVPWXXNISWVXNPLRPMJXTPXLV_YSYLVOP�TNPabVNKPMTW[[PcYdNPMJXTPVLSYXNPIKLZIS[\PWRSNKP_YMXLdNK\PLRPSTNPXLV_YSYLVOP
iJKYVcPSTNPLVN�\NWKPINKYL_PRLKPXLKKNXSYLVPLRPjLKk̀PYRPSTNPabVNKPRWY[MPSLPVLSYR\PSTNPULVSKWXSLKPWV_PcYdNPSTNPULVSKWXSLKP
WVPLIILKSJVYS\PSLPZWkNPSTNPXLKKNXSYLV̀PSTNPabVNKPbWYdNMPSTNPKYcTSMPSLPKN�JYKNPXLKKNXSYLVP]\PSTNPULVSKWXSLKPWV_PSLPZWkNP
WPX[WYZPRLKP]KNWXTPLRPbWKKWVS\OPQRPSTNPULVSKWXSLKPRWY[MPSLPXLKKNXSPVLVXLVRLKZYVcPjLKkPbYSTYVPWPKNWMLVW][NPSYZNP_JKYVcP
STWSPINKYL_PWRSNKPKNXNYISPLRPVLSYXNPRKLZPSTNPabVNKPLKPeKXTYSNXS̀PSTNPabVNKPZW\PXLKKNXSPYSPYVPWXXLK_WVXNPbYSTP
�NXSYLVP�OgO

�stu�u�u�uP�TNPLVN�\NWKPINKYL_PRLKPXLKKNXSYLVPLRPjLKkPMTW[[P]NPN�SNV_N_PbYSTPKNMINXSPSLPILKSYLVMPLRPjLKkPRYKMSP
INKRLKZN_PWRSNKP�J]MSWVSYW[PULZI[NSYLVP]\PSTNPINKYL_PLRPSYZNP]NSbNNVP�J]MSWVSYW[PULZI[NSYLVPWV_PSTNPWXSJW[P
XLZI[NSYLVPLRPSTWSPILKSYLVPLRPSTNPjLKkO

�stu�u�u��P�TNPLVN�\NWKPINKYL_PRLKPXLKKNXSYLVPLRPjLKkPMTW[[PVLSP]NPN�SNV_N_P]\PXLKKNXSYdNPjLKkPINKRLKZN_P]\PSTNP
ULVSKWXSLKPIJKMJWVSPSLPSTYMP�NXSYLVPf�O�O

�stu�u��P�TNPULVSKWXSLKPMTW[[PKNZLdNPRKLZPSTNPMYSNPILKSYLVMPLRPSTNPjLKkPSTWSPWKNPVLSPYVPWXXLK_WVXNPbYSTPSTNP
KN�JYKNZNVSMPLRPSTNPULVSKWXSPiLXJZNVSMPWV_PWKNPVNYSTNKPXLKKNXSN_P]\PSTNPULVSKWXSLKPVLKPWXXNISN_P]\PSTNPabVNKO

�stu�u��P�TNPULVSKWXSLKPMTW[[P]NWKPSTNPXLMSPLRPXLKKNXSYVcP_NMSKL\N_PLKP_WZWcN_PXLVMSKJXSYLVPLRPSTNPabVNKPLKP�NIWKWSNP
ULVSKWXSLKM̀PbTNSTNKPXLZI[NSN_PLKPIWKSYW[[\PXLZI[NSN_̀PXWJMN_P]\PSTNPULVSKWXSLK�MPXLKKNXSYLVPLKPKNZLdW[PLRPjLKkPSTWSP
YMPVLSPYVPWXXLK_WVXNPbYSTPSTNPKN�JYKNZNVSMPLRPSTNPULVSKWXSPiLXJZNVSMO

�stu�u� P¡LSTYVcPXLVSWYVN_PYVPSTYMP�NXSYLVPf�O�PMTW[[P]NPXLVMSKJN_PSLPNMSW][YMTPWPINKYL_PLRP[YZYSWSYLVPbYSTPKNMINXSPSLP
LSTNKPL][YcWSYLVMPSTNPULVSKWXSLKPTWMPJV_NKPSTNPULVSKWXSPiLXJZNVSMOP¢MSW][YMTZNVSPLRPSTNPLVN�\NWKPINKYL_PRLKP
XLKKNXSYLVPLRPjLKkPWMP_NMXKY]N_PYVP�NXSYLVPf�O�O�PKN[WSNMPLV[\PSLPSTNPMINXYRYXPL][YcWSYLVPLRPSTNPULVSKWXSLKPSLPXLKKNXSPSTNP
jLKk̀PWV_PTWMPVLPKN[WSYLVMTYIPSLPSTNPSYZNPbYSTYVPbTYXTPSTNPL][YcWSYLVPSLPXLZI[\PbYSTPSTNPULVSKWXSPiLXJZNVSMPZW\P]NP
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IJKLMNONJOPQOQRSJTUQVWORJTONJONMQONXYQOZXNMXROZMXUMO[TJUQQVXRLIOY\]OPQOUJYYQRUQVONJOQIN\P̂XIMONMQO_JRNT\UNJT̀IO
X̂\PX̂XN]OZXNMOTQI[QUNONJONMQO_JRNT\UNJT̀IOJP̂XL\NXJRIOJNMQTONM\ROI[QUXSXU\̂̂]ONJOUJTTQUNONMQOaJTbc

defghiejkklmnopkleqresqpkqprqtuvpwexqty
zSONMQO{ZRQTO[TQSQTIONJO\UUQ[NOaJTbONM\NOXIORJNOXRO\UUJTV\RUQOZXNMONMQOTQ|KXTQYQRNIOJSONMQO_JRNT\UNO}JUKYQRNIWONMQO
{ZRQTOY\]OVJOIJOXRINQ\VOJSOTQ|KXTXRLOXNIOTQYJ~\̂O\RVOUJTTQUNXJRWOXROZMXUMOU\IQONMQO_JRNT\UNO�KYOZX̂̂OPQOTQVKUQVO\IO
\[[TJ[TX\NQO\RVOQ|KXN\P̂QcO�KUMO\V�KINYQRNOIM\̂̂OPQOQSSQUNQVOZMQNMQTOJTORJNOSXR\̂O[\]YQRNOM\IOPQQROY\VQc

j������efieee�������js����e��������s�
defihfe�q�ltpvpwe�o�
�MQO_JRNT\UNOIM\̂̂OPQOLJ~QTRQVOP]ONMQÔ\ZOJSONMQO[̂\UQOZMQTQONMQO�TJ�QUNOXIÔJU\NQVWOQ�ÛKVXRLONM\NO�KTXIVXUNXJR̀IO
UMJXUQOJSÔ\ZOTK̂QIcOzSONMQO[\TNXQIOM\~QOIQ̂QUNQVO\TPXNT\NXJRO\IONMQOYQNMJVOJSOPXRVXRLOVXI[KNQOTQIĴKNXJRWONMQO�QVQT\̂O
�TPXNT\NXJRO�UNOIM\̂̂OLJ~QTRO�QUNXJRO��c�c

defihge��kkl��qt�eop�ej��vwp�
defihghfO�MQO{ZRQTO\RVO_JRNT\UNJTOTQI[QUNX~Q̂]OPXRVONMQYIQ̂~QIWONMQXTO[\TNRQTIWOIKUUQIIJTIWO\IIXLRIWO\RVÔQL\̂O
TQ[TQIQRN\NX~QIONJOUJ~QR\RNIWO\LTQQYQRNIWO\RVOJP̂XL\NXJRIOUJRN\XRQVOXRONMQO_JRNT\UNO}JUKYQRNIcO��UQ[NO\IO[TJ~XVQVOXRO
�QUNXJRO��c�c�WORQXNMQTO[\TN]ONJONMQO_JRNT\UNOIM\̂̂O\IIXLRONMQO_JRNT\UNO\IO\OZMĴQOZXNMJKNOZTXNNQROUJRIQRNOJSONMQOJNMQTcO
zSOQXNMQTO[\TN]O\NNQY[NIONJOY\bQO\RO\IIXLRYQRNOZXNMJKNOIKUMOUJRIQRNWONM\NO[\TN]OIM\̂̂ORQ~QTNMQ̂QIIOTQY\XRÔQL\̂̂]O
TQI[JRIXP̂QOSJTO\̂̂OJP̂XL\NXJRIOKRVQTONMQO_JRNT\UNc

defihghgO�MQO{ZRQTOY\]WOZXNMJKNOUJRIQRNOJSONMQO_JRNT\UNJTWO\IIXLRONMQO_JRNT\UNONJO\ÔQRVQTO[TJ~XVXRLOUJRINTKUNXJRO
SXR\RUXRLOSJTONMQO�TJ�QUNWOXSONMQÔQRVQTO\IIKYQIONMQO{ZRQT̀IOTXLMNIO\RVOJP̂XL\NXJRIOKRVQTONMQO_JRNT\UNO}JUKYQRNIcO�MQO
_JRNT\UNJTOIM\̂̂OQ�QUKNQO\̂̂OUJRIQRNIOTQ\IJR\P̂]OTQ|KXTQVONJOS\UX̂XN\NQONMQO\IIXLRYQRNc

defihie�vw�n�eop�e�lul�vl�
defihihfO}KNXQIO\RVOJP̂XL\NXJRIOXY[JIQVOP]ONMQO_JRNT\UNO}JUKYQRNIO\RVOTXLMNIO\RVOTQYQVXQIO\~\X̂\P̂QONMQTQKRVQTO
IM\̂̂OPQOXRO\VVXNXJRONJO\RVORJNO\ÔXYXN\NXJROJSOVKNXQIWOJP̂XL\NXJRIWOTXLMNIWO\RVOTQYQVXQIOJNMQTZXIQOXY[JIQVOJTO\~\X̂\P̂QO
P]Ô\Zc

defihihgO�JO\UNXJROJTOS\X̂KTQONJO\UNOP]ONMQO{ZRQTWO�TUMXNQUNWOJTO_JRNT\UNJTOIM\̂̂OUJRINXNKNQO\OZ\X~QTOJSO\OTXLMNOJTOVKN]O
\SSJTVQVONMQYOKRVQTONMQO_JRNT\UNWORJTOIM\̂̂OIKUMO\UNXJROJTOS\X̂KTQONJO\UNOUJRINXNKNQO\[[TJ~\̂OJSOJTO\U|KXQIUQRUQOXRO\O
PTQ\UMONMQTQKRVQTWOQ�UQ[NO\IOY\]OPQOI[QUXSXU\̂̂]O\LTQQVOK[JROXROZTXNXRLc

defih e�l�n�eop�e�p�mlknvqp�
defih hfO�QINIWOXRI[QUNXJRIWO\RVO\[[TJ~\̂IOJSO[JTNXJRIOJSONMQOaJTbOIM\̂̂OPQOY\VQO\IOTQ|KXTQVOP]ONMQO_JRNT\UNO
}JUKYQRNIO\RVOP]O\[[̂XU\P̂QÔ\ZIWOIN\NKNQIWOJTVXR\RUQIWOUJVQIWOTK̂QIWO\RVOTQLK̂\NXJRIOJTÔ\ZSK̂OJTVQTIOJSO[KP̂XUO
\KNMJTXNXQIcO¡R̂QIIOJNMQTZXIQO[TJ~XVQVWONMQO_JRNT\UNJTOIM\̂̂OY\bQO\TT\RLQYQRNIOSJTOIKUMONQINIWOXRI[QUNXJRIWO\RVO
\[[TJ~\̂IOZXNMO\ROXRVQ[QRVQRNONQINXRLÔ\PJT\NJT]OJTOQRNXN]O\UUQ[N\P̂QONJONMQO{ZRQTWOJTOZXNMONMQO\[[TJ[TX\NQO[KP̂XUO
\KNMJTXN]WO\RVOIM\̂̂OPQ\TO\̂̂OTQ̂\NQVOUJINIOJSONQINIWOXRI[QUNXJRIWO\RVO\[[TJ~\̂IcO�MQO_JRNT\UNJTOIM\̂̂OLX~QONMQO�TUMXNQUNO
NXYQ̂]ORJNXUQOJSOZMQRO\RVOZMQTQONQINIO\RVOXRI[QUNXJRIO\TQONJOPQOY\VQOIJONM\NONMQO�TUMXNQUNOY\]OPQO[TQIQRNOSJTOIKUMO
[TJUQVKTQIcO�MQO{ZRQTOIM\̂̂OPQ\TOUJINIOJSONQINIWOXRI[QUNXJRIWOJTO\[[TJ~\̂IONM\NOVJORJNOPQUJYQOTQ|KXTQYQRNIOKRNX̂O\SNQTO
PXVIO\TQOTQUQX~QVOJTORQLJNX\NXJRIOUJRÛKVQVcO�MQO{ZRQTOIM\̂̂OVXTQUN̂]O\TT\RLQO\RVO[\]OSJTONQINIWOXRI[QUNXJRIWOJTO
\[[TJ~\̂IOZMQTQOPKX̂VXRLOUJVQIOJTO\[[̂XU\P̂QÔ\ZIOJTOTQLK̂\NXJRIOIJOTQ|KXTQc

defih hgOzSONMQO�TUMXNQUNWO{ZRQTWOJTO[KP̂XUO\KNMJTXNXQIOM\~XRLO�KTXIVXUNXJROVQNQTYXRQONM\NO[JTNXJRIOJSONMQOaJTbOTQ|KXTQO
\VVXNXJR\̂ONQINXRLWOXRI[QUNXJRWOJTO\[[TJ~\̂ORJNOXRÛKVQVOKRVQTO�QUNXJRO��c�c�WONMQO�TUMXNQUNOZX̂̂WOK[JROZTXNNQRO
\KNMJTX¢\NXJROSTJYONMQO{ZRQTWOXRINTKUNONMQO_JRNT\UNJTONJOY\bQO\TT\RLQYQRNIOSJTOIKUMO\VVXNXJR\̂ONQINXRLWOXRI[QUNXJRWOJTO
\[[TJ~\̂WOP]O\ROQRNXN]O\UUQ[N\P̂QONJONMQO{ZRQTWO\RVONMQO_JRNT\UNJTOIM\̂̂OLX~QONXYQ̂]ORJNXUQONJONMQO�TUMXNQUNOJSOZMQRO
\RVOZMQTQONQINIO\RVOXRI[QUNXJRIO\TQONJOPQOY\VQOIJONM\NONMQO�TUMXNQUNOY\]OPQO[TQIQRNOSJTOIKUMO[TJUQVKTQIcO�KUMOUJINIWO
Q�UQ[NO\IO[TJ~XVQVOXRO�QUNXJRO��c�c�WOIM\̂̂OPQO\NONMQO{ZRQT̀IOQ�[QRIQc

defih hiezSO[TJUQVKTQIOSJTONQINXRLWOXRI[QUNXJRWOJTO\[[TJ~\̂OKRVQTO�QUNXJRIO��c�c�O\RVO��c�c�OTQ~Q\̂OS\X̂KTQOJSONMQO
[JTNXJRIOJSONMQOaJTbONJOUJY[̂]OZXNMOTQ|KXTQYQRNIOQIN\P̂XIMQVOP]ONMQO_JRNT\UNO}JUKYQRNIWO\̂̂OUJINIOY\VQORQUQII\T]OP]O
IKUMOS\X̂KTQWOXRÛKVXRLONMJIQOJSOTQ[Q\NQVO[TJUQVKTQIO\RVOUJY[QRI\NXJROSJTONMQO�TUMXNQUǸIOIQT~XUQIO\RVOQ�[QRIQIWOIM\̂̂O
PQO\NONMQO_JRNT\UNJT̀IOQ�[QRIQc
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IJKLMNMNOPQRSTUQVOWQUXTYTWZXQ[O\YOXQ[XT]̂_OT][̀QWXT\]_O\UOZ̀ Ù\aZbO[cZbb_OS]bQ[[O\XcQUdT[QOUQRSTUQVOefOXcQOg\]XUZWXO
h\WSiQ]X[_OeQO[QWSUQVOefOXcQOg\]XUZWX\UOZ]VÒU\ì XbfOVQbTaQUQVOX\OXcQOjUWcTXQWXk

IJKLMNMlOmYOXcQOjUWcTXQWXOT[OX\O\e[QUaQOXQ[X[_OT][̀QWXT\][_O\UOZ̀ Ù\aZb[OUQRSTUQVOefOXcQOg\]XUZWXOh\WSiQ]X[_OXcQO
jUWcTXQWXOdTbbOV\O[\ÒU\ì XbfOZ]V_OdcQUQÒUZWXTWZebQ_OZXOXcQO]\UiZbÒbZWQO\YOXQ[XT]̂k

IJKLMNMnJoQ[X[O\UOT][̀QWXT\][OW\]VSWXQVÒSU[SZ]XOX\OXcQOg\]XUZWXOh\WSiQ]X[O[cZbbOeQOiZVQÒU\ì XbfOX\OZa\TVO
S]UQZ[\]ZebQOVQbZfOT]OXcQOp\Uqk

IJKLMlJrstuvuwt
xZfiQ]X[OVSQOZ]VOS]̀ZTVOS]VQUOXcQOg\]XUZWXOh\WSiQ]X[O[cZbbOeQZUOT]XQUQ[XOYU\iOXcQOVZXQÒZfiQ]XOT[OVSQOZXOXcQOUZXQOXcQO
Z̀UXTQ[OẐUQQOS̀\]OT]OdUTXT]̂O\U_OT]OXcQOZe[Q]WQOXcQUQ\Y_OZXOXcQObQ̂ZbOUZXQÒUQaZTbT]̂OYU\iOXTiQOX\OXTiQOZXOXcQÒbZWQOdcQUQO
XcQOxU\yQWXOT[Ob\WZXQVk

IJKLMnOocQOg\]XUZWX\UO[cZbbOUQTieSU[QOXcQOzd]QUOY\UO[QUaTWQ[ÒU\aTVQVOefOXcQOjUWcTXQWXOT]OW\]]QWXT\]OdTXcOQaZbSZXT]̂O
[Se[XTXSXT\][ÒU\̀\[QVOefOXcQOg\]XUZWX\UOZ]VOiZqT]̂O[Se[QRSQ]XOUQaT[T\][OX\OhUZdT]̂[_O{̀QWTYTWZXT\][OZ]VO\XcQUO
V\WSiQ]XZXT\]OUQ[SbXT]̂OXcQUQYU\iO

IJKLM|JxZUX]QUT]̂}OocQOg\]XUZWX\UOZWq]\dbQV̂Q[OZ]VOS]VQU[XZ]V[OXcZXOXcQOg\]XUZWXOh\WSiQ]X[OiZfOUQ̀UQ[Q]XO
Tì QUYQWXOVZXZOZ]VOiZfOW\]XZT]OQUU\U[_O\iT[[T\][_OW\]YbTWX[_OT]W\][T[XQ]WTQ[_OW\VQOaT\bZXT\][_OZ]VOTì U\̀QUOS[QO\YO
iZXQUTZb[kO{SWcOVQYTWTQ]WTQ[OdTbbOeQOW\UUQWXQVOdcQ]OTVQ]XTYTQVkOocQOg\]XUZWX\UOẐUQQ[OX\OWZUQYSbbfO[XSVfOZ]VOW\ì ZUQO
XcQOT]VTaTVSZbOg\]XUZWXOh\WSiQ]X[OZ]VOUQ̀\UXOZXO\]WQOT]OdUTXT]̂OX\OXcQOzd]QUOZ]VOjUWcTXQWXOZ]fOVQYTWTQ]WTQ[OXcQO
g\]XUZWX\UOiZfOVT[W\aQUkOocQOg\]XUZWX\UOYSUXcQUOẐUQQ[OX\OUQRSTUQOQZWcO{SeW\]XUZWX\UOX\ObTqQdT[QO[XSVfOXcQOV\WSiQ]X[O
Z]VOUQ̀\UXOZXO\]WQOZ]fOVQYTWTQ]WTQ[OVT[W\aQUQVkOocQOg\]XUZWX\UO[cZbbOUQ[\baQOZbbOUQ̀\UXQVOVQYTWTQ]WTQ[OdTXcOXcQO
jUWcTXQWXÒUT\UOX\OZdZUVT]̂OZ]fO[SeW\]XUZWX[O\UO[XZUXT]̂OZ]fOd\UqOdTXcOXcQOg\]XUZWX\U~[O\d]OQì b\fQQ[kOmYOZ]fO
VQYTWTQ]WTQ[OWZ]]\XOeQOUQ[\baQVOefOXcQOg\]XUZWX\UOdTXc\SXOZVVTXT\]ZbOXTiQO\UOZVVTXT\]ZbOQ�̀Q][Q_OXcQOg\]XUZWX\UO[cZbbO
[\OT]Y\UiOXcQOjUWcTXQWXOT]OdUTXT]̂kOj]fOd\UqÒQUY\UiQVÒUT\UOX\OUQWQT̀XO\YOT][XUSWXT\][OYU\iOXcQOjUWcTXQWXOdTbbOeQOV\]QO
ZXOXcQOg\]XUZWX\U~[OUT[qkO

���r���JKNJJJ����r���r��J��J�������r��J��J���J��������
IJKNMKJ�uv��s�t��sJ��Jt�uJ��stv��t�v
IJKNMKMKOocQOg\]XUZWX\UOiZfOXQUiT]ZXQOXcQOg\]XUZWXOTYOXcQOp\UqOT[O[X\̀ Q̀VOY\UOZÒQUT\VO\YO��OW\][QWSXTaQOVZf[OXcU\ŜcO
]\OZWXO\UOYZSbXO\YOXcQOg\]XUZWX\U_OZO{SeW\]XUZWX\U_OZO{Se�[SeW\]XUZWX\U_OXcQTUOẐQ]X[O\UOQì b\fQQ[_O\UOZ]fO\XcQUÒQU[\][O
\UOQ]XTXTQ[ÒQUY\UiT]̂Ò\UXT\][O\YOXcQOp\Uq_OY\UOZ]fO\YOXcQOY\bb\dT]̂OUQZ[\][}

MK m[[SZ]WQO\YOZ]O\UVQUO\YOZOW\SUXO\UO\XcQUÒSebTWOZSXc\UTXfOcZaT]̂OySUT[VTWXT\]OXcZXOUQRSTUQ[OZbbOp\UqOX\OeQO
[X\̀ Q̀V�

M� j]OZWXO\YÔ\aQU]iQ]X_O[SWcOZ[OZOVQWbZUZXT\]O\YO]ZXT\]ZbOQiQÛQ]Wf_OXcZXOUQRSTUQ[OZbbOp\UqOX\OeQO
[X\̀ Q̀V�

ML �QWZS[QOXcQOjUWcTXQWXOcZ[O]\XOT[[SQVOZOgQUXTYTWZXQOY\UOxZfiQ]XOZ]VOcZ[O]\XO]\XTYTQVOXcQOg\]XUZWX\UO\YOXcQO
UQZ[\]OY\UOdTXcc\bVT]̂OWQUXTYTWZXT\]OZ[ÒU\aTVQVOT]O{QWXT\]O�k�k�_O\UOeQWZS[QOXcQOzd]QUOcZ[O]\XOiZVQO
Z̀fiQ]XO\]OZOgQUXTYTWZXQOY\UOxZfiQ]XOdTXcT]OXcQOXTiQO[XZXQVOT]OXcQOg\]XUZWXOh\WSiQ]X[�O\U

MN ocQOzd]QUOcZ[OYZTbQVOX\OYSU]T[cOX\OXcQOg\]XUZWX\UOUQZ[\]ZebQOQaTVQ]WQOZ[OUQRSTUQVOefO{QWXT\]O�k�k

IJKNMKM�OocQOg\]XUZWX\UOiZfOXQUiT]ZXQOXcQOg\]XUZWXOTY_OXcU\ŜcO]\OZWXO\UOYZSbXO\YOXcQOg\]XUZWX\U_OZO{SeW\]XUZWX\U_OZO
{Se�[SeW\]XUZWX\U_OXcQTUOẐQ]X[O\UOQì b\fQQ[_O\UOZ]fO\XcQUÒQU[\][O\UOQ]XTXTQ[ÒQUY\UiT]̂Ò\UXT\][O\YOXcQOp\Uq_O
UQ̀QZXQVO[S[̀Q][T\][_OVQbZf[_O\UOT]XQUUS̀XT\][O\YOXcQOQ]XTUQOp\UqOefOXcQOzd]QUOZ[OVQ[WUTeQVOT]O{QWXT\]O��k�_OW\][XTXSXQO
T]OXcQOẐ ÛQ̂ZXQOi\UQOXcZ]O���ÒQUWQ]XO\YOXcQOX\XZbO]SieQUO\YOVZf[O[WcQVSbQVOY\UOW\ì bQXT\]_O\UO���OVZf[OT]OZ]fO
� ¡�VZfÒQUT\V_OdcTWcQaQUOT[ObQ[[k

IJKNMKMLOmYO\]QO\YOXcQOUQZ[\][OVQ[WUTeQVOT]O{QWXT\]O��k�k�O\UO��k�k�OQ�T[X[_OXcQOg\]XUZWX\UOiZf_OS̀\]O[QaQ]OVZf[~O]\XTWQO
X\OXcQOzd]QUOZ]VOjUWcTXQWX_OXQUiT]ZXQOXcQOg\]XUZWXOZ]VOUQW\aQUOYU\iOXcQOzd]QUÒZfiQ]XOY\UOp\UqOQ�QWSXQV_OZ[OdQbbOZ[O
UQZ[\]ZebQO\aQUcQZVOZ]VÒU\YTXO\]Op\UqO]\XOQ�QWSXQV_OZ]VOW\[X[OT]WSUUQVOefOUQZ[\]O\YO[SWcOXQUiT]ZXT\]kO

IJKNMKMNOmYOXcQOp\UqOT[O[X\̀ Q̀VOY\UOZÒQUT\VO\YO �OW\][QWSXTaQOVZf[OXcU\ŜcO]\OZWXO\UOYZSbXO\YOXcQOg\]XUZWX\U_OZO
{SeW\]XUZWX\U_OZO{Se�[SeW\]XUZWX\U_O\UOXcQTUOẐQ]X[O\UOQì b\fQQ[O\UOZ]fO\XcQUÒQU[\][O\UOQ]XTXTQ[ÒQUY\UiT]̂Ò\UXT\][O
\YOXcQOp\UqOeQWZS[QOXcQOzd]QUOcZ[OUQ̀QZXQVbfOYZTbQVOX\OYSbYTbbOXcQOzd]QU~[O\ebT̂ZXT\][OS]VQUOXcQOg\]XUZWXOh\WSiQ]X[O
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IJKLMNOPQORKMKSMTUKKONPMJTQSNKUVKMKSMKLOMQNSWNOPPMSXMKLOMYSNZ[MKLOM\SVKNURKSNMTU][M̂QSVMPO_OVMÙ J̀KJSVUaM̀U]PbMVSKJROM
KSMKLOMcIVONMUV̀MKLOMdNRLJKORK[MKONTJVUKOMKLOM\SVKNURKMUV̀MNORS_ONMXNSTMKLOMcIVONMUPMQNS_J̀ÒMJVMeORKJSVMfghfhih

jklmnokpqrstuvwtxukyzkw{qk|}uqrk~xrk�v��q
jklmnonlM�LOMcIVONMTU]MKONTJVUKOMKLOM\SVKNURKMJXMKLOM\SVKNURKSN

nl NOQOUKÒa]MNOX̂POPMSNMXUJaPMKSMP̂QQa]MOVŜWLMQNSQONa]MPZJaaÒMISNZONPMSNMQNSQONMTUKONJUaP�
no XUJaPMKSMTUZOMQU]TOVKMKSMê�RSVKNURKSNPMSNMP̂QQaJONPMJVMURRSǸUVROMIJKLMKLOMNOPQORKJ_OMUWNOOTOVKPM

�OKIOOVMKLOM\SVKNURKSNMUV̀MKLOMê�RSVKNURKSNPMSNMP̂QQaJONP�
n� NOQOUKÒa]M̀JPNOWUǸPMUQQaJRU�aOMaUIP[MPKUK̂KOP[MSǸJVUVROP[MRS̀OP[MN̂aOPMUV̀MNOŴaUKJSVP[MSNMaUIX̂aM

SǸONPMSXMUMQ̂�aJRMÛKLSNJK]�MSN
nm SKLONIJPOMJPMŴJaK]MSXMP̂�PKUVKJUaM�NOURLMSXMUMQNS_JPJSVMSXMKLOM\SVKNURKM�SR̂TOVKPh

jklmnonoMYLOVMUV]MSXMKLOMNOUPSVPM̀OPRNJ�ÒMJVMeORKJSVMfgh�hfMO�JPK[MUV̀M̂QSVMRONKJXJRUKJSVM�]MKLOMdNRLJKORKMKLUKM
P̂XXJRJOVKMRÛPOMO�JPKPMKSM�̂PKJX]MP̂RLMURKJSV[MKLOMcIVONMTU][MIJKLŜKMQNO�̂̀ JROMKSMUV]MSKLONMNJWLKPMSNMNOTÒJOPMSXMKLOM
cIVONMUV̀MUXKONMWJ_JVWMKLOM\SVKNURKSNMUV̀MKLOM\SVKNURKSNbPMP̂NOK][MJXMUV][MPO_OVM̀U]PbMVSKJRO[MKONTJVUKOMOTQaS]TOVKM
SXMKLOM\SVKNURKSNMUV̀MTU][MP̂��ORKMKSMUV]MQNJSNMNJWLKPMSXMKLOMP̂NOK]�

nl ��Rầ OMKLOM\SVKNURKSNMXNSTMKLOMPJKOMUV̀MKUZOMQSPPOPPJSVMSXMUaaMTUKONJUaP[MO�̂JQTOVK[MKSSaP[MUV̀M
RSVPKN̂RKJSVMO�̂JQTOVKMUV̀MTURLJVON]MKLONOSVMSIVÒM�]MKLOM\SVKNURKSN�

no dRROQKMUPPJWVTOVKMSXMP̂�RSVKNURKPMQ̂NP̂UVKMKSMeORKJSVM�hg�MUV̀
n� �JVJPLMKLOMYSNZM�]MILUKO_ONMNOUPSVU�aOMTOKLS̀MKLOMcIVONMTU]M̀OOTMO�QÒJOVKhM�QSVMINJKKOVMNO�̂OPKM

SXMKLOM\SVKNURKSN[MKLOMcIVONMPLUaaMX̂NVJPLMKSMKLOM\SVKNURKSNMUM̀OKUJaÒMURRŜVKJVWMSXMKLOMRSPKPMJVR̂NNÒM
�]MKLOMcIVONMJVMXJVJPLJVWMKLOMYSNZh

jklmnon�MYLOVMKLOMcIVONMKONTJVUKOPMKLOM\SVKNURKMXSNMSVOMSXMKLOMNOUPSVPMPKUKÒMJVMeORKJSVMfgh�hf[MKLOM\SVKNURKSNMPLUaaM
VSKM�OMOVKJKaÒMKSMNOROJ_OMX̂NKLONMQU]TOVKM̂VKJaMKLOMYSNZMJPMXJVJPLÒh

jklmnonmM�XMKLOM̂VQUJ̀M�UaUVROMSXMKLOM\SVKNURKMêTMO�ROÒPMRSPKPMSXMXJVJPLJVWMKLOMYSNZ[MJVRầ JVWMRSTQOVPUKJSVMXSNM
KLOMdNRLJKORKbPMPON_JROPMUV̀MO�QOVPOPMTÙOMVOROPPUN]MKLONO�][MUV̀MSKLONM̀UTUWOPMJVR̂NNÒM�]MKLOMcIVONMUV̀MVSKM
O�QNOPPa]MIUJ_Ò[MP̂RLMO�ROPPMPLUaaM�OMQUJ̀MKSMKLOM\SVKNURKSNhM�XMP̂RLMRSPKPMUV̀M̀UTUWOPMO�ROÒMKLOM̂VQUJ̀M�UaUVRO[M
KLOM\SVKNURKSNMPLUaaMQU]MKLOM̀JXXONOVROMKSMKLOMcIVONhM�LOMUTŜVKMKSM�OMQUJ̀MKSMKLOM\SVKNURKSNMSNMcIVON[MUPMKLOMRUPOM
TU]M�O[MPLUaaM�OMRONKJXJÒM�]MKLOM�VJKJUaM�ORJPJSVM�UZON[M̂QSVMUQQaJRUKJSV[MUV̀MKLJPMS�aJWUKJSVMXSNMQU]TOVKMPLUaaMP̂N_J_OM
KONTJVUKJSVMSXMKLOM\SVKNURKh

jklmn�k����qu�txukyzkw{qk|}uqrk~xrk�xu�qutqu�q
jklmn�nlM�LOMcIVONMTU][MIJKLŜKMRÛPO[MSǸONMKLOM\SVKNURKSNMJVMINJKJVWMKSMP̂PQOV̀[M̀OaU]MSNMJVKONN̂QKMKLOMYSNZ[MJVM
ILSaOMSNMJVMQUNKMXSNMP̂RLMQONJS̀MSXMKJTOMUPMKLOMcIVONMTU]M̀OKONTJVOh

jklmn�noM�LOM\SVKNURKMêTMUV̀M\SVKNURKM�JTOMPLUaaM�OMÙ�̂PKÒMXSNMJVRNOUPOPMJVMKLOMRSPKMUV̀MKJTOMRÛPÒM�]M
P̂PQOVPJSV[M̀OaU][MSNMJVKONN̂QKJSVM̂V̀ONMeORKJSVMfghihfhMd̀ �̂PKTOVKMSXMKLOM\SVKNURKMêTMPLUaaMJVRầ OMQNSXJKhM�SM
Ù�̂PKTOVKMPLUaaM�OMTÙOMKSMKLOMO�KOVK

nl KLUKMQONXSNTUVROMJP[MIUP[MSNMIŜàMLU_OM�OOV[MPSMP̂PQOV̀Ò[M̀OaU]Ò[MSNMJVKONN̂QKÒ[M�]MUVSKLONMRÛPOM
XSNMILJRLMKLOM\SVKNURKSNMJPMNOPQSVPJ�aO�MSN

no KLUKMUVMO�̂JKU�aOMÙ�̂PKTOVKMJPMTÙOMSNM̀OVJÒM̂V̀ONMUVSKLONMQNS_JPJSVMSXMKLOM\SVKNURKh

jklmnmkpqrstuvwtxukyzkw{qk|}uqrk~xrk�xu�qutqu�q
jklmnmnlM�LOMcIVONMTU][MUKMUV]MKJTO[MKONTJVUKOMKLOM\SVKNURKMXSNMKLOMcIVONbPMRSV_OVJOVROMUV̀MIJKLŜKMRÛPOh

jklmnmnoM�QSVMNOROJQKMSXMVSKJROMXNSTMKLOMcIVONMSXMP̂RLMKONTJVUKJSVMXSNMKLOMcIVONbPMRSV_OVJOVRO[MKLOM\SVKNURKSNMPLUaa
nl ROUPOMSQONUKJSVPMUPM̀JNORKÒM�]MKLOMcIVONMJVMKLOMVSKJRO�
no KUZOMURKJSVPMVOROPPUN][MSNMKLUKMKLOMcIVONMTU]M̀JNORK[MXSNMKLOMQNSKORKJSVMUV̀MQNOPON_UKJSVMSXMKLOMYSNZ�M

UV̀
n� O�ROQKMXSNMYSNZM̀JNORKÒMKSM�OMQONXSNTÒMQNJSNMKSMKLOMOXXORKJ_OM̀UKOMSXMKONTJVUKJSVMPKUKÒMJVMKLOMVSKJRO[M

KONTJVUKOMUaaMO�JPKJVWMP̂�RSVKNURKPMUV̀MQ̂NRLUPOMSǸONPMUV̀MOVKONMJVKSMVSMX̂NKLONMP̂�RSVKNURKPMUV̀M
Q̂NRLUPOMSǸONPh

jklmnmn�M�VMRUPOMSXMP̂RLMKONTJVUKJSVMXSNMKLOMcIVONbPMRSV_OVJOVRO[MKLOMcIVONMPLUaaMQU]MKLOM\SVKNURKSNMXSNMYSNZM
QNSQONa]MO�OR̂KÒ�MRSPKPMJVR̂NNÒM�]MNOUPSVMSXMKLOMKONTJVUKJSV[MJVRầ JVWMRSPKPMUKKNJ�̂KU�aOMKSMKONTJVUKJSVMSXM
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IJKLMNOPQLORSTQNUTOVWTOWPXYNQOYMNTZWW[TYZTQN\[TRWOTZMPOVTYNTOVWT]̂PWWXWNO_

àbcdefghigggdècjkg̀lmgmcknobfk
pghiqhgdrstuvg
pghiqhqhgmwxtytzt{y
]T|}QYXTYRTQTUWXQNUTMPTQRRWPOYMNTK\TMNWTMZTOVWT~QPOYWRTRWW�YN̂[TQRTQTXQOOWPTMZTPŶVO[T~Q\XWNOTMZTXMNW\[TQTLVQN̂WTYNTOVWT
|MNOPQLOT�YXW[TMPTMOVWPTPW}YWZT�YOVTPWR~WLOTOMTOVWTOWPXRTMZTOVWT|MNOPQLO_T�VWTOWPXT�|}QYX�TQ}RMTYNL}JUWRTMOVWPTUYR~JOWRT
QNUTXQOOWPRTYNT�JWROYMNTKWO�WWNTOVWT��NWPTQNUT|MNOPQLOMPTQPYRYN̂TMJOTMZTMPTPW}QOYN̂TOMTOVWT|MNOPQLO_T�VWTPWR~MNRYKY}YO\T
OMTRJKROQNOYQOWT|}QYXRTRVQ}}TPWROT�YOVTOVWT~QPO\TXQ�YN̂TOVWT|}QYX_T�VYRTIWLOYMNT��_�_�TUMWRTNMOTPW�JYPWTOVWT��NWPTOMT
ZY}WTQT|}QYXTYNTMPUWPTOMTYX~MRWT}Y�JYUQOWUTUQXQ̂WRTYNTQLLMPUQNLWT�YOVTOVWT|MNOPQLOT�MLJXWNOR_

pghiqhq�gbtuwgetutzvg{ygdrstuv
�VWT��NWPTQNUT|MNOPQLOMPTRVQ}}TLMXXWNLWTQ}}T|}QYXRTQNUTLQJRWRTMZTQLOYMNTQ̂QYNROTOVWTMOVWPTQNUTQPYRYN̂TMJOTMZTMPT
PW}QOWUTOMTOVWT|MNOPQLO[T�VWOVWPTYNTLMNOPQLO[TOMPO[TKPWQLVTMZT�QPPQNO\TMPTMOVWP�YRW[TYNTQLLMPUQNLWT�YOVTOVWTPW�JYPWXWNORT
MZTOVWTKYNUYN̂TUYR~JOWTPWRM}JOYMNTXWOVMUTRW}WLOWUTYNTOVWT]̂PWWXWNOTQNUT�YOVYNTOVWT~WPYMUTR~WLYZYWUTK\TQ~~}YLQK}WT}Q�[T
KJOTYNTQN\TLQRWTNMOTXMPWTOVQNT��T\WQPRTQZOWPTOVWTUQOWTMZTIJKROQNOYQ}T|MX~}WOYMNTMZTOVWT�MP�_T�VWT��NWPTQNUT
|MNOPQLOMPT�QY�WTQ}}T|}QYXRTQNUTLQJRWRTMZTQLOYMNTNMOTLMXXWNLWUTYNTQLLMPUQNLWT�YOVTOVYRTIWLOYMNT��_�_�_

pghiqhq�gl{zt�wg{xgdrstuv
pghiqhq�qhT|}QYXRTK\TWYOVWPTOVWT��NWPTMPT|MNOPQLOMP[T�VWPWTOVWTLMNUYOYMNT̂Y�YN̂TPYRWTOMTOVWT|}QYXTYRTZYPROTUYRLM�WPWUT
~PYMPTOMTW�~YPQOYMNTMZTOVWT~WPYMUTZMPTLMPPWLOYMNTMZTOVWT�MP�TRWOTZMPOVTYNTIWLOYMNT��_�_�[TRVQ}}TKWTYNYOYQOWUTK\TNMOYLWTOMTOVWT
MOVWPT~QPO\TQNUTOMTOVWT�NYOYQ}T�WLYRYMNT�Q�WPT�YOVTQTLM~\TRWNOTOMTOVWT]PLVYOWLO[TYZTOVWT]PLVYOWLOTYRTNMOTRWP�YN̂TQRTOVWT
�NYOYQ}T�WLYRYMNT�Q�WP_T|}QYXRTK\TWYOVWPT~QPO\TJNUWPTOVYRTIWLOYMNT��_�_�_�TRVQ}}TKWTYNYOYQOWUT�YOVYNT��TUQ\RTQZOWPT
MLLJPPWNLWTMZTOVWTW�WNOT̂Y�YN̂TPYRWTOMTRJLVT|}QYXTMPT�YOVYNT��TUQ\RTQZOWPTOVWTL}QYXQNOTZYPROTPWLM̂NY�WRTOVWTLMNUYOYMNT
Ŷ�YN̂TPYRWTOMTOVWT|}QYX[T�VYLVW�WPTYRT}QOWP_

pghiqhq�q�T|}QYXRTK\TWYOVWPTOVWT��NWPTMPT|MNOPQLOMP[T�VWPWTOVWTLMNUYOYMNT̂Y�YN̂TPYRWTOMTOVWT|}QYXTYRTZYPROTUYRLM�WPWUT
QZOWPTW�~YPQOYMNTMZTOVWT~WPYMUTZMPTLMPPWLOYMNTMZTOVWT�MP�TRWOTZMPOVTYNTIWLOYMNT��_�_�[TRVQ}}TKWTYNYOYQOWUTK\TNMOYLWTOMTOVWT
MOVWPT~QPO\_T�NTRJLVTW�WNO[TNMTUWLYRYMNTK\TOVWT�NYOYQ}T�WLYRYMNT�Q�WPTYRTPW�JYPWU_

pghiqhq�gd{yzty�ty�gd{yz�s�zgnw�x{�usy�w
pghiqhq�qhT�WNUYN̂TZYNQ}TPWRM}JOYMNTMZTQT|}QYX[TW�LW~OTQRTMOVWP�YRWTQ̂PWWUTYNT�PYOYN̂TMPTQRT~PM�YUWUTYNTIWLOYMNT�_�TQNUT
]POYL}WT��[TOVWT|MNOPQLOMPTRVQ}}T~PMLWWUTUY}ŶWNO}\T�YOVT~WPZMPXQNLWTMZTOVWT|MNOPQLOTQNUTOVWT��NWPTRVQ}}TLMNOYNJWTOMT
XQ�WT~Q\XWNORTYNTQLLMPUQNLWT�YOVTOVWT|MNOPQLOT�MLJXWNOR_T

pghiqhq�q�g�VWT|MNOPQLOTIJXTQNUT|MNOPQLOT�YXWTRVQ}}TKWTQU�JROWUTYNTQLLMPUQNLWT�YOVTOVWT�NYOYQ}T�WLYRYMNT�Q�WP�RT
UWLYRYMN[TRJK�WLOTOMTOVWTPŶVOTMZTWYOVWPT~QPO\TOMT~PMLWWUTYNTQLLMPUQNLWT�YOVTOVYRT]POYL}WT��_T�VWT]PLVYOWLOT�Y}}TYRRJWT
|WPOYZYLQOWRTZMPT�Q\XWNOTYNTQLLMPUQNLWT�YOVTOVWTUWLYRYMNTMZTOVWT�NYOYQ}T�WLYRYMNT�Q�WP_

pghiqhqigdrstuvgx{�g̀��tzt{ysrgd{vz
�ZTOVWT|MNOPQLOMPT�YRVWRTOMTXQ�WTQT|}QYXTZMPTQNTYNLPWQRWTYNTOVWT|MNOPQLOTIJX[TNMOYLWTQRT~PM�YUWUTYNTIWLOYMNT��_�_�T
RVQ}}TKWT̂Y�WNTKWZMPWT~PMLWWUYN̂TOMTW�WLJOWTOVWT~MPOYMNTMZTOVWT�MP�TOVQOTYRTOVWTRJK�WLOTMZTOVWT|}QYX_T�PYMPTNMOYLWTYRTNMOT
PW�JYPWUTZMPT|}QYXRTPW}QOYN̂TOMTQNTWXWP̂WNL\TWNUQN̂WPYN̂T}YZWTMPT~PM~WPO\TQPYRYN̂TJNUWPTIWLOYMNT��_�_

pghiqhq�gdrstuvgx{�g̀��tzt{ysrgbtuw
pghiqhq�qhT�ZTOVWT|MNOPQLOMPT�YRVWRTOMTXQ�WTQT|}QYXTZMPTQNTYNLPWQRWTYNTOVWT|MNOPQLOT�YXW[TNMOYLWTQRT~PM�YUWUTYNTIWLOYMNT
��_�_�TRVQ}}TKWT̂Y�WN_T�VWT|MNOPQLOMP�RT|}QYXTRVQ}}TYNL}JUWTQNTWROYXQOWTMZTLMROTQNUTMZT~PMKQK}WTWZZWLOTMZTUW}Q\TMNT
~PM̂PWRRTMZTOVWT�MP�_T�NTOVWTLQRWTMZTQTLMNOYNJYN̂TUW}Q\[TMN}\TMNWT|}QYXTYRTNWLWRRQP\_

pghiqhq�q�T�ZTQU�WPRWT�WQOVWPTLMNUYOYMNRTQPWTOVWTKQRYRTZMPTQT|}QYXTZMPTQUUYOYMNQ}TOYXW[TRJLVT|}QYXTRVQ}}TKWTUMLJXWNOWUT
K\TUQOQTRJKROQNOYQOYN̂TOVQOT�WQOVWPTLMNUYOYMNRT�WPWTQKNMPXQ}TZMPTOVWT~WPYMUTMZTOYXW[TLMJ}UTNMOTVQ�WTKWWNTPWQRMNQK}\T
QNOYLY~QOWU[TQNUTVQUTQNTQU�WPRWTWZZWLOTMNTOVWTRLVWUJ}WUTLMNROPJLOYMN_

pghiqhq g¡st¢w�g{xgdrstuvgx{�gd{yvw£�wyztsrgmsus�wv
�VWT|MNOPQLOMPTQNUT��NWPT�QY�WT|}QYXRTQ̂QYNROTWQLVTMOVWPTZMPTLMNRW�JWNOYQ}TUQXQ̂WRTQPYRYN̂TMJOTMZTMPTPW}QOYN̂TOMTOVYRT
|MNOPQLO_T�VYRTXJOJQ}T�QY�WPTYNL}JUWR¤



�����

�

����	
��������������������
�������������� ����! ����" ����! ���#� ���!� ���!" ���$� ���$# ���$$ ����� ����$ ���"� ����� ������%�&��������''������(�
��(��)�&��*+��������%����(�������
,����������( -�*�����%����(�������
,����������( -�*��� -���������.
�
 �%�&�*�����
���%���	
�����(-�%�����%&�%�/(�
,�+���
�����%����(�������
,����������(��+��(�&
������0%(���
&���&�%���121#2!��3+�
����4��4���#���&���5�&���6
�1��1�#��$1�0������7����(�
����4��4���# ��(��
��,
��
��(%'� ��(�'����(�&�,
��
��8�����(��
�'� �%�&�%��
�'��9���(�&����%��
�&%����0�������������
���%���	
�����(:�+��(�
,�;��)�����+
����
����
��������)�
'%��
�( �
�8%�'�&
���,
<%�%�
���%��(��
�
=>?@ABC�?>D� E��1$#�#"��F

GH

IJ KLMLNOPQRSTUVVOKQWXQYZOQ[\SOVQ]̂VQVOSYL_QÒaOSPOPbQ]̂VQ_̂PPOPQ̂]QUPObQRST̂MObQaV̂]RYbQ]RSLSTRSNbQ
WUPRSOPPQLSKQVOaUYLYR̂SbQLSKQ]̂VQ_̂PPQ̂]QMLSLNOMOSYQ̂VQOMa_̂XOOQaV̂KUTYRcRYXQ̂VQ̂]QYZOQPOVcRTOPQ̂]QPUTZQ
aOVP̂SPdQLSK

Ie KLMLNOPQRSTUVVOKQWXQYZOQf̂SYVLTŶVQ]̂VQaVRSTRaL_Q̂]]RTOQÒaOSPOPQRST_UKRSNQYZOQT̂MaOSPLYR̂SQ̂]Q
aOVP̂SSO_QPYLYR̂SOKQYZOVObQ]̂VQ_̂PPOPQ̂]Q]RSLSTRSNbQWUPRSOPPQLSKQVOaUYLYR̂SbQLSKQ]̂VQ_̂PPQ̂]QaV̂]RYbQÒTOaYQ
LSYRTRaLYOKQaV̂]RYQLVRPRSNQKRVOTY_XQ]V̂MQYZOQg V̂hi

jZRPQMUYUL_Q\LRcOVQRPQLaa_RTLW_ObQ\RYẐUYQ_RMRYLYR̂SbQŶQL__QT̂SPOkUOSYRL_QKLMLNOPQKUOQŶQORYZOVQaLVYXlPQYOVMRSLYR̂SQRSQ
LTT̂VKLSTOQ\RYZQmVYRT_OQnoiQp̂YZRSNQT̂SYLRSOKQRSQYZRPQqOTYR̂SQnrinisQPZL__QWOQKOOMOKQŶQaVOT_UKOQLPPOPPMOSYQ̂]Q
_RkURKLYOKQKLMLNOPbQ\ZOSQLaa_RTLW_ObQRSQLTT̂VKLSTOQ\RYZQYZOQVOkURVOMOSYPQ̂]QYZOQf̂SYVLTYQt̂TUMOSYPi

uvJwIevxyz{z|}v~��z�z�y
uvJwIeIJQf_LRMPbQÒT_UKRSNQYẐPOQ\ZOVOQYZOQT̂SKRYR̂SQNRcRSNQVRPOQŶQYZOQf_LRMQRPQ]RVPYQKRPT̂cOVOKQL]YOVQÒaRVLYR̂SQ̂]QYZOQ
aOVR̂KQ]̂VQT̂VVOTYR̂SQ̂]QYZOQg V̂hQPOYQ]̂VYZQRSQqOTYR̂SQn�i�i�Q̂VQLVRPRSNQUSKOVQqOTYR̂SPQn�i�bQn�iobQLSKQnnirbQPZL__QWOQ
VO]OVVOKQŶQYZOQ�SRYRL_QtOTRPR̂SQ�LhOVQ]̂VQRSRYRL_QKOTRPR̂SiQjZOQmVTZRYOTYQ\R__QPOVcOQLPQYZOQ�SRYRL_QtOTRPR̂SQ�LhOVbQUS_OPPQ
ŶZOV\RPOQRSKRTLYOKQRSQYZOQmNVOOMOSYiQ�̀TOaYQ]̂VQYẐPOQf_LRMPQÒT_UKOKQWXQYZRPQqOTYR̂SQnri�inbQLSQRSRYRL_QKOTRPR̂SQ
PZL__QWOQVOkURVOKQLPQLQT̂SKRYR̂SQaVOTOKOSYQŶQMOKRLYR̂SQ̂]QLSXQf_LRMiQ�]QLSQRSRYRL_QKOTRPR̂SQZLPQŜYQWOOSQVOSKOVOKQ\RYZRSQ
��QKLXPQL]YOVQYZOQf_LRMQZLPQWOOSQVO]OVVOKQŶQYZOQ�SRYRL_QtOTRPR̂SQ�LhOVbQYZOQaLVYXQLPPOVYRSNQYZOQf_LRMQMLXQKOMLSKQ
MOKRLYR̂SQLSKQWRSKRSNQKRPaUYOQVOP̂_UYR̂SQ\RYẐUYQLQKOTRPR̂SQZLcRSNQWOOSQVOSKOVOKiQ�S_OPPQYZOQ�SRYRL_QtOTRPR̂SQ�LhOVQ
LSKQL__QL]]OTYOKQaLVYROPQLNVOObQYZOQ�SRYRL_QtOTRPR̂SQ�LhOVQ\R__QŜYQKOTRKOQKRPaUYOPQWOY\OOSQYZOQf̂SYVLTŶVQLSKQaOVP̂SPQ
V̂QOSYRYROPQ̂YZOVQYZLSQYZOQ[\SOVi

uvJwIeIeQjZOQ�SRYRL_QtOTRPR̂SQ�LhOVQ\R__QVOcRO\Qf_LRMPQLSKQ\RYZRSQYOSQKLXPQ̂]QYZOQVOTORaYQ̂]QLQf_LRMQYLhOQ̂SOQ̂VQM̂ VOQ
]̂QYZOQ]̂__̂\RSNQLTYR̂SP�Q�n�QVOkUOPYQLKKRYR̂SL_QPUaâVYRSNQKLYLQ]V̂MQYZOQT_LRMLSYQ̂VQLQVOPâSPOQ\RYZQPUaâVYRSNQKLYLQ
]V̂MQYZOQ̂YZOVQaLVYXbQ���QVO�OTYQYZOQf_LRMQRSQ\Ẑ_OQ̂VQRSQaLVYbQ���QLaaV̂cOQYZOQf_LRMbQ�o�QPUNNOPYQLQT̂MaV̂MRPObQ̂VQ�r�Q
LKcRPOQYZOQaLVYROPQYZLYQYZOQ�SRYRL_QtOTRPR̂SQ�LhOVQRPQUSLW_OQŶQVOP̂_cOQYZOQf_LRMQR]QYZOQ�SRYRL_QtOTRPR̂SQ�LhOVQ_LThPQ
PU]]RTROSYQRS]̂VMLYR̂SQŶQOcL_ULYOQYZOQMOVRYPQ̂]QYZOQf_LRMQ̂VQR]QYZOQ�SRYRL_QtOTRPR̂SQ�LhOVQT̂ST_UKOPQYZLYbQRSQYZOQ�SRYRL_Q
tOTRPR̂SQ�LhOVlPQP̂_OQKRPTVOYR̂SbQRYQ\̂U_KQWOQRSLaaV̂aVRLYOQ]̂VQYZOQ�SRYRL_QtOTRPR̂SQ�LhOVQŶQVOP̂_cOQYZOQf_LRMi

uvJwIeI�Q�SQOcL_ULYRSNQf_LRMPbQYZOQ�SRYRL_QtOTRPR̂SQ�LhOVQMLXbQWUYQPZL__QŜYQWOQ̂W_RNLYOKQŶbQT̂SPU_YQ\RYZQ̂VQPOOhQ
RS]̂VMLYR̂SQ]V̂MQORYZOVQaLVYXQ̂VQ]V̂MQaOVP̂SPQ\RYZQPaOTRL_QhŜ\_OKNOQ̂VQÒaOVYRPOQ\ẐQMLXQLPPRPYQYZOQ�SRYRL_QtOTRPR̂SQ
�LhOVQRSQVOSKOVRSNQLQKOTRPR̂SiQjZOQ�SRYRL_QtOTRPR̂SQ�LhOVQMLXQVOkUOPYQYZOQ[\SOVQŶQLUYẐVR�OQVOYOSYR̂SQ̂]QPUTZQ
aOVP̂SPQLYQYZOQ[\SOVlPQÒaOSPOi

uvJwIeI�Q�]QYZOQ�SRYRL_QtOTRPR̂SQ�LhOVQVOkUOPYPQLQaLVYXQŶQaV̂cRKOQLQVOPâSPOQŶQLQf_LRMQ̂VQŶQ]UVSRPZQLKKRYR̂SL_Q
PUaâVYRSNQKLYLbQPUTZQaLVYXQPZL__QVOPâSKbQ\RYZRSQYOSQKLXPQL]YOVQVOTORaYQ̂]QYZOQVOkUOPYbQLSKQPZL__QORYZOVQ�n�QaV̂cRKOQLQ
VOPâSPOQ̂SQYZOQVOkUOPYOKQPUaâVYRSNQKLYLbQ���QLKcRPOQYZOQ�SRYRL_QtOTRPR̂SQ�LhOVQ\ZOSQYZOQVOPâSPOQ̂VQPUaâVYRSNQKLYLQ
\R__QWOQ]UVSRPZOKbQ̂VQ���QLKcRPOQYZOQ�SRYRL_QtOTRPR̂SQ�LhOVQYZLYQŜQPUaâVYRSNQKLYLQ\R__QWOQ]UVSRPZOKiQ�âSQVOTORaYQ̂]Q
YZOQVOPâSPOQ̂VQPUaâVYRSNQKLYLbQR]QLSXbQYZOQ�SRYRL_QtOTRPR̂SQ�LhOVQ\R__QORYZOVQVO�OTYQ̂VQLaaV̂cOQYZOQf_LRMQRSQ\Ẑ_OQ̂VQRSQ
aLVYi

uvJwIeIwQjZOQ�SRYRL_QtOTRPR̂SQ�LhOVQ\R__QVOSKOVQLSQRSRYRL_QKOTRPR̂SQLaaV̂cRSNQ̂VQVO�OTYRSNQYZOQf_LRMbQ̂VQRSKRTLYRSNQYZLYQ
YZOQ�SRYRL_QtOTRPR̂SQ�LhOVQRPQUSLW_OQŶQVOP̂_cOQYZOQf_LRMiQjZRPQRSRYRL_QKOTRPR̂SQPZL__Q�n�QWOQRSQ\VRYRSNdQ���QPYLYOQYZOQ
VOLP̂SPQYZOVO]̂VdQLSKQ���QŜYR]XQYZOQaLVYROPQLSKQYZOQmVTZRYOTYbQR]QYZOQmVTZRYOTYQRPQŜYQPOVcRSNQLPQYZOQ�SRYRL_QtOTRPR̂SQ
�LhOVbQ̂]QLSXQTZLSNOQRSQYZOQf̂SYVLTYQqUMQ̂VQf̂SYVLTYQjRMOQ̂VQŴYZiQjZOQRSRYRL_QKOTRPR̂SQPZL__QWOQ]RSL_QLSKQWRSKRSNQ̂SQ
YZOQaLVYROPQWUYQPUW�OTYQŶQMOKRLYR̂SQLSKbQR]QYZOQaLVYROPQ]LR_QŶQVOP̂_cOQYZORVQKRPaUYOQYZV̂UNZQMOKRLYR̂SbQŶQWRSKRSNQKRPaUYOQ
VOP̂_UYR̂Si

uvJwIeI�Q�RYZOVQaLVYXQMLXQ]R_OQ]̂VQMOKRLYR̂SQ̂]QLSQRSRYRL_QKOTRPR̂SQLYQLSXQYRMObQPUW�OTYQŶQYZOQYOVMPQ̂]QqOTYR̂SQnri�i�ini

uvJwIeI�IJQ�RYZOVQaLVYXQMLXbQ\RYZRSQ��QKLXPQ]V̂MQYZOQKLYOQ̂]QVOTORaYQ̂]QLSQRSRYRL_QKOTRPR̂SbQKOMLSKQRSQ\VRYRSNQYZLYQYZOQ
ŶZOVQaLVYXQ]R_OQ]̂VQMOKRLYR̂SiQ�]QPUTZQLQKOMLSKQRPQMLKOQLSKQYZOQaLVYXQVOTORcRSNQYZOQKOMLSKQ]LR_PQŶQ]R_OQ]̂VQMOKRLYR̂SQ
\RYZRSQ��QKLXPQL]YOVQVOTORaYQYZOVÔ]bQYZOSQŴYZQaLVYROPQ\LRcOQYZORVQVRNZYPQŶQMOKRLYOQ̂VQaUVPUOQWRSKRSNQKRPaUYOQVOP̂_UYR̂SQ
aV̂TOOKRSNPQ\RYZQVOPaOTYQŶQYZOQRSRYRL_QKOTRPR̂Si
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HIJKLMLNIOPQRSTQTUTPRQVWQXQYZX[\QX]X[P̂RQRSTQYVPR_X̀RV_aQRSTQbcPT_Q\XdaQefRQ[̂QPVRQVeZ[]XRTgQRVaQPVR[WdQRSTQ̂f_TRdaQ[WQXPdaQ
VWQRSTQPXRf_TQXPgQX\VfPRQVWQRSTQYZX[\hQOWQRSTQYZX[\Q_TZXRT̂QRVQXQiV̂ [̂e[Z[RdQVWQXQYVPR_X̀RV_ĵQgTWXfZRaQRSTQbcPT_Q\XdaQ
efRQ[̂QPVRQVeZ[]XRTgQRVaQPVR[WdQRSTQ̂f_TRdQXPgQ_TkfT̂RQRSTQ̂f_TRdĵQX̂̂ [̂RXP̀TQ[PQ_T̂VZU[P]QRSTQ̀VPR_VUT_̂dh

HIJKLMLlQOWQXQYZX[\Q_TZXRT̂QRVQV_Q[̂QRSTQ̂femT̀RQVWQXQ\T̀SXP[̀ĵQZ[TPaQRSTQiX_RdQX̂̂T_R[P]Q̂f̀SQYZX[\Q\XdQi_V̀TTgQ[PQ
X̀ V̀_gXP̀TQc[RSQXiiZ[̀XeZTQZXcQRVQ̀V\iZdQc[RSQRSTQZ[TPQPVR[̀TQV_QW[Z[P]QgTXgZ[PT̂h

HIJKLnIopqrstruv
HIJKLnLJQYZX[\̂aQg[̂ifRT̂aQV_QVRST_Q\XRRT_̂Q[PQ̀VPR_VUT_̂dQX_[̂[P]QVfRQVWQV_Q_TZXRTgQRVQRSTQYVPR_X̀RaQTẁTiRQRSV̂TQcX[UTgQ
X̂Qi_VU[gTgQWV_Q[PQxT̀R[VP̂Qyhz{h|aQyhz{h}aQXPgQz}hzh~aQ̂SXZZQeTQ̂femT̀RQRVQ\Tg[XR[VPQX̂QXQ̀VPg[R[VPQi_T̀TgTPRQRVQe[Pg[P]Q
g[̂ifRTQ_T̂VZfR[VPh

HIJKLnLMQ�STQiX_R[T̂Q̂SXZZQTPgTXUV_QRVQ_T̂VZUTQRST[_QYZX[\̂QedQ\Tg[XR[VPQcS[̀SaQfPZT̂̂QRSTQiX_R[T̂Q\fRfXZZdQX]_TTQ
VRST_c[̂TaQ̂SXZZQeTQXg\[P[̂RT_TgQedQRSTQ�\T_[̀XPQ�_e[R_XR[VPQ�̂ V̂̀[XR[VPQ[PQX̀ V̀_gXP̀TQc[RSQ[R̂QYVP̂R_f̀R[VPQOPgf̂R_dQ
�Tg[XR[VPQ�_V̀Tgf_T̂Q[PQTWWT̀RQVPQRSTQgXRTQVWQRSTQ�]_TT\TPRhQ�Q_TkfT̂RQWV_Q\Tg[XR[VPQ̂SXZZQeTQ\XgTQ[PQc_[R[P]aQ
gTZ[UT_TgQRVQRSTQVRST_QiX_RdQRVQRSTQYVPR_X̀RaQXPgQW[ZTgQc[RSQRSTQiT_̂VPQV_QTPR[RdQXg\[P[̂RT_[P]QRSTQ\Tg[XR[VPhQ�STQ
_TkfT̂RQ\XdQeTQ\XgTQ̀VP̀f__TPRZdQc[RSQRSTQW[Z[P]QVWQe[Pg[P]Qg[̂ifRTQ_T̂VZfR[VPQi_V̀TTg[P]̂QefRaQ[PQ̂f̀SQTUTPRaQ
\Tg[XR[VPQ̂SXZZQi_V̀TTgQ[PQXgUXP̀TQVWQe[Pg[P]Qg[̂ifRTQ_T̂VZfR[VPQi_V̀TTg[P]̂aQcS[̀SQ̂SXZZQeTQ̂RXdTgQiTPg[P]Q
\Tg[XR[VPQWV_QXQiT_[VgQVWQ�{QgXd̂QW_V\QRSTQgXRTQVWQW[Z[P]aQfPZT̂̂ Q̂RXdTgQWV_QXQZVP]T_QiT_[VgQedQX]_TT\TPRQVWQRSTQiX_R[T̂Q
V_Q̀Vf_RQV_gT_hQOWQXPQX_e[R_XR[VPQ[̂Q̂RXdTgQif_̂fXPRQRVQRS[̂QxT̀R[VPQz}h�h�aQRSTQiX_R[T̂Q\XdQPVPTRSTZT̂̂Qi_V̀TTgQRVQRSTQ
T̂ZT̀R[VPQVWQRSTQX_e[R_XRV_�̂�QXPgQX]_TTQfiVPQXQ̂̀STgfZTQWV_QZXRT_Qi_V̀TTg[P]̂h

HIJKLnLnI�[RST_QiX_RdQ\XdaQc[RS[PQ�{QgXd̂QW_V\QRSTQgXRTQRSXRQ\Tg[XR[VPQSX̂QeTTPQ̀VP̀ZfgTgQc[RSVfRQ_T̂VZfR[VPQVWQRSTQ
g[̂ifRTQV_Q�{QgXd̂QXWRT_Q\Tg[XR[VPQSX̂QeTTPQgT\XPgTgQc[RSVfRQ_T̂VZfR[VPQVWQRSTQg[̂ifRTaQgT\XPgQ[PQc_[R[P]QRSXRQRSTQ
VRST_QiX_RdQW[ZTQWV_Qe[Pg[P]Qg[̂ifRTQ_T̂VZfR[VPhQQOWQ̂f̀SQXQgT\XPgQ[̂Q\XgTQXPgQRSTQiX_RdQ_T̀T[U[P]QRSTQgT\XPgQWX[ẐQRVQ
W[ZTQWV_Qe[Pg[P]Qg[̂ifRTQ_T̂VZfR[VPQc[RS[PQ�{QgXd̂QXWRT_Q_T̀T[iRQRST_TVWaQRSTPQeVRSQiX_R[T̂QcX[UTQRST[_Q_[]SR̂QRVQe[Pg[P]Q
g[̂ifRTQ_T̂VZfR[VPQi_V̀TTg[P]̂Qc[RSQ_T̂iT̀RQRVQRSTQ[P[R[XZQgT̀[̂[VPh

HIJKLnL�I�STQiX_R[T̂Q̂SXZZQ̂SX_TQRSTQ\Tg[XRV_ĵQWTTQXPgQXPdQW[Z[P]QWTT̂QTkfXZZdhQ�STQ\Tg[XR[VPQ̂SXZZQeTQSTZgQ[PQRSTQiZX̀TQ
cST_TQRSTQ�_VmT̀RQ[̂QZV̀XRTgaQfPZT̂̂QXPVRST_QZV̀XR[VPQ[̂Q\fRfXZZdQX]_TTgQfiVPhQ�]_TT\TPR̂Q_TX̀STgQ[PQ\Tg[XR[VPQ̂SXZZQ
eTQTPWV_̀TXeZTQX̂Q̂TRRZT\TPRQX]_TT\TPR̂Q[PQXPdQ̀Vf_RQSXU[P]Qmf_[̂g[̀R[VPQRST_TVWh

HIJKL�I���rt�struv
HIJKL�LJQOWQRSTQiX_R[T̂QSXUTQ̂TZT̀RTgQX_e[R_XR[VPQX̂QRSTQ\TRSVgQWV_Qe[Pg[P]Qg[̂ifRTQ_T̂VZfR[VPQ[PQRSTQ�]_TT\TPRaQXPdQ
YZX[\Q̂femT̀RQRVaQefRQPVRQ_T̂VZUTgQedaQ\Tg[XR[VPQ̂SXZZQeTQ̂femT̀RQRVQX_e[R_XR[VPQcS[̀SaQfPZT̂̂QRSTQiX_R[T̂Q\fRfXZZdQX]_TTQ
VRST_c[̂TaQ̂SXZZQeTQXg\[P[̂RT_TgQedQRSTQ�\T_[̀XPQ�_e[R_XR[VPQ�̂ V̂̀[XR[VPQ[PQX̀ V̀_gXP̀TQc[RSQ[R̂QYVP̂R_f̀R[VPQOPgf̂R_dQ
�_e[R_XR[VPQ�fZT̂Q[PQTWWT̀RQVPQRSTQgXRTQVWQRSTQ�]_TT\TPRhQ�STQ�_e[R_XR[VPQ̂SXZZQeTQ̀VPgf̀RTgQ[PQRSTQiZX̀TQcST_TQRSTQ
�_VmT̀RQ[̂QZV̀XRTgaQfPZT̂̂QXPVRST_QZV̀XR[VPQ[̂Q\fRfXZZdQX]_TTgQfiVPhQ�QgT\XPgQWV_QX_e[R_XR[VPQ̂SXZZQeTQ\XgTQ[PQc_[R[P]aQ
gTZ[UT_TgQRVQRSTQVRST_QiX_RdQRVQRSTQYVPR_X̀RaQXPgQW[ZTgQc[RSQRSTQiT_̂VPQV_QTPR[RdQXg\[P[̂RT_[P]QRSTQX_e[R_XR[VPhQ�STQiX_RdQ
W[Z[P]QXQPVR[̀TQVWQgT\XPgQWV_QX_e[R_XR[VPQ\f̂RQX̂̂T_RQ[PQRSTQgT\XPgQXZZQYZX[\̂QRSTPQ�PVcPQRVQRSXRQiX_RdQVPQcS[̀SQ
X_e[R_XR[VPQ[̂QiT_\[RRTgQRVQeTQgT\XPgTgh

HIJKL�LJLJQ�QgT\XPgQWV_QX_e[R_XR[VPQ̂SXZZQeTQ\XgTQPVQTX_Z[T_QRSXPQ̀VP̀f__TPRZdQc[RSQRSTQW[Z[P]QVWQXQ_TkfT̂RQWV_Q
\Tg[XR[VPaQefRQ[PQPVQTUTPRQ̂SXZZQ[RQeTQ\XgTQXWRT_QRSTQgXRTQcSTPQRSTQ[P̂R[RfR[VPQVWQZT]XZQV_QTkf[RXeZTQi_V̀TTg[P]̂QeX̂TgQVPQ
RSTQYZX[\QcVfZgQeTQeX__TgQedQRSTQXiiZ[̀XeZTQ̂RXRfRTQVWQZ[\[RXR[VP̂hQ�V_Q̂RXRfRTQVWQZ[\[RXR[VP̂Qif_iV̂T̂aQ_T̀T[iRQVWQXQ
c_[RRTPQgT\XPgQWV_QX_e[R_XR[VPQedQRSTQiT_̂VPQV_QTPR[RdQXg\[P[̂RT_[P]QRSTQX_e[R_XR[VPQ̂SXZZQ̀VP̂R[RfRTQRSTQ[P̂R[RfR[VPQVWQ
ZT]XZQV_QTkf[RXeZTQi_V̀TTg[P]̂QeX̂TgQVPQRSTQYZX[\h

HIJKL�LMQ�STQXcX_gQ_TPgT_TgQedQRSTQX_e[R_XRV_QV_QX_e[R_XRV_̂Q̂SXZZQeTQW[PXZaQXPgQmfg]\TPRQ\XdQeTQTPRT_TgQfiVPQ[RQ[PQ
X̀ V̀_gXP̀TQc[RSQXiiZ[̀XeZTQZXcQ[PQXPdQ̀Vf_RQSXU[P]Qmf_[̂g[̀R[VPQRST_TVWh

HIJKL�LnQ�STQWV_T]V[P]QX]_TT\TPRQRVQX_e[R_XRTQXPgQVRST_QX]_TT\TPR̂QRVQX_e[R_XRTQc[RSQXPQXgg[R[VPXZQiT_̂VPQV_QTPR[RdQgfZdQ
V̀P̂TPRTgQRVQedQiX_R[T̂QRVQRSTQ�]_TT\TPRaQ̂SXZZQeTQ̂iT̀[W[̀XZZdQTPWV_̀TXeZTQfPgT_QXiiZ[̀XeZTQZXcQ[PQXPdQ̀Vf_RQSXU[P]Q
mf_[̂g[̀R[VPQRST_TVWh
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IJKLMNMNJOPQRPSTUVWTPQJPXJYPTQUZXJ
IJKLMNMNMK[\]̂_̀ab[bc[bd̀[e]f̀g[ch[bd̀[ij̀ekalm[iêkbelbkcm[iggcaklbkcm[ce[cbd̀e[lnnfkal̂f̀[lêkbelbkcm[e]f̀go[̀kbd̀e[
nlebp[jlp[acmgcfkqlb̀[lm[lêkbelbkcm[acmq]ab̀q[]mq̀e[bdkg[irè̀ j̀mb[skbd[lmp[cbd̀e[lêkbelbkcm[bc[sdkad[kb[kg[l[nlebp[
nectkq̀q[bdlb[uvw[bd̀[lêkbelbkcm[lrè̀ j̀mb[rct̀emkmr[bd̀[cbd̀e[lêkbelbkcm[ǹejkbg[acmgcfkqlbkcmo[uxw[bd̀[lêkbelbkcmg[bc[
^̀[acmgcfkqlb̀q[g]̂gblmbklffp[kmtcft̀[acjjcm[y]̀gbkcmg[ch[fls[ce[hlabo[lmq[uzw[bd̀[lêkbelbkcmg[̀jnfcp[jlb̀eklffp[
gkjkfle[necàq]elf[e]f̀g[lmq[j̀bdcqg[hce[g̀f̀abkmr[lêkbelbceugw{

IJKLMNMNM|[\]̂_̀ab[bc[bd̀[e]f̀g[ch[bd̀[ij̀ekalm[iêkbelbkcm[iggcaklbkcm[ce[cbd̀e[lnnfkal̂f̀[lêkbelbkcm[e]f̀go[̀kbd̀e[
nlebp[jlp[kmaf]q̀[̂p[_ckmq̀e[ǹegcmg[ce[̀mbkbk̀g[g]̂gblmbklffp[kmtcft̀q[km[l[acjjcm[y]̀gbkcm[ch[fls[ce[hlab[sdcg̀[
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\̀abkcm[v�{�o[sd̀bd̀e[̂p[_ckmq̀e[ce[acmgcfkqlbkcmo[bd̀[glj̀[ekrdbg[ch[_ckmq̀e[lmq[acmgcfkqlbkcm[lg[bdcg̀[ch[bd̀[�sm̀e[
lmq[}cmbelabce[]mq̀e[bdkg[irè̀ j̀mb{
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IJK�MKMK[�d̀[}cmbelabce[gdlff[lgg]j̀[lff[ègncmgk̂kfkbp[lmq[acgbg[km[acjnfpkmr[skbd[�̀q̀elfo[\blb̀[lmq[�calf[
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SECTION 007300
SUPPLEMENTARY CONDITIONS

PART 1  GENERAL

1.01 SUMMARY

A. Supplementary Conditions amend and supplement the General Conditions defined in
Document 007200 - General Conditions and other provisions of Contract Documents as
indicated below.  Provisions that are not so amended or supplemented remain in full force and
effect.

1.02 RELATED SECTIONS

A. Section 005000 - Contracting Forms and Supplements.

B. Section 014216 - Definitions.

1.03 MODIFICATIONS TO GENERAL CONDITIONS

A. Supplementary Conditions are included within the General Conditions, AIA A201-2017, 007200
General Conditions.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 011000
SUMMARY

PART 1  GENERAL

1.01 PROJECT

A. Project Name:  KCKCC Field House Addition

B. Owner's Name:  Kansas City Kansas Community College.

C. Architect's Name:  WSKF Architects.

D. Project Description: Refer to 000102 - Project Information .

1.02 CONTRACT DESCRIPTION

A. Contract Type:  A single prime contract based on a Stipulated Price as described in Document
005200 - Agreement Form.

1.03 DESCRIPTION OF ALTERATIONS WORK

A. Scope of demolition and removal work is indicated on drawings and specified in Section
024100.

B. Renovate the following areas, complete including operational mechanical and electrical work
and finishes:
1. as indicated in the project drawings .

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

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

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

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

G. Telephone:  Alter existing system and add new construction, keeping existing in operation.

H. Security System:  Alter existing system and add new construction, keeping existing in
operation.

I. Owner will remove the following items before start of work:
1. Refer to Drawings .

J. Contractor is required to remove and deliver the following to Owner prior to start of work:
1. Refer to Drawings .

K. Contractor is required to remove and store the following prior to start of work, for later
reinstallation by Contractor:
1. Refer to Drawings .

1.04 WORK BY OWNER

A. Items noted NIC (Not in Contract) will be supplied and installed by Owner  before  Date of
Substantial Completion .  Some items include: 
1. Artwork.

1.05 OWNER OCCUPANCY

A. Owner intends to continue to occupy adjacent portions of the existing building during the entire
construction period.

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

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

D. Schedule the Work to accommodate Owner occupancy.

1.06 CONTRACTOR USE OF SITE AND PREMISES

A. Construction Operations:  Limited to areas noted on Drawings.
1. Locate and conduct construction activities in ways that will limit disturbance to site.
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B. Arrange use of site and premises to allow:
1. Owner occupancy in adajacent areas of the building.
2. Use of site and premises by the public.

a. Parking .
b. Tennis Courts.
c. Field House (in non-construction zones).

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

during construction period; provide temporary exit signs if exit routes are temporarily
altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.

D. Existing building spaces may not be used for storage.

E. Time Restrictions:
1. Limit conduct of especially noisy exterior work to the hours of 8 am to 5 pm unless

otherwise discussed with the Architect & Owner.
2. Limit conduct of the hours of 6am to 6pm unless otherwise discussed with Architect &

Owner.

F. Utility Outages and Shutdown:
1. Limit disruption of utility services to hours the building is unoccupied.

a. Provide Architect & Owner 48 hours advance notice to allow Owner to confirm
unoccupied status.

2. Do not disrupt or shut down life safety systems, including but not limited to fire sprinklers
and fire alarm system, without 7 days notice to Owner and authorities having jurisdiction.

3. Prevent accidental disruption of utility services to other facilities.

1.07 WORK SEQUENCE

A. Coordinate construction schedule and operations with Architect.

1.08 PRIME CONTRACT - GENERAL CONSTRUCTION

A. Division 01 - General Requirements:
1. Specification sections listed in 000110 Table of Contents.
2. Section 017000:  Basic project engineering and layout.
3. Section 017000:  Final cleaning.

B. Provide all Work except Work specifically assigned to other contractors in this Section.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 012000
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

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

1.02 RELATED REQUIREMENTS

A. Section 005000 - Contracting Forms and Supplements:  Forms to be used.

B. Section 005200 - Agreement Form:  Contract Sum, retainages, payment period, monetary
values of unit prices.

C. Section 007200 - General Conditions: Additional requirements for progress payments, final
payment, changes in the Work.

D. Section 007300 - Supplementary Conditions: Percentage allowances for Contractor's overhead
and profit.

E. Section 017800 - Closeout Submittals:  Project record documents.

1.03 SCHEDULE OF VALUES

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

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

1.04 APPLICATIONS FOR PROGRESS PAYMENTS

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

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

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

D. Execute certification by signature of authorized officer.

E. Submit one electronic and three hard-copies of each Application for Payment.

END OF SECTION
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SECTION 012200
UNIT PRICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. List of unit prices, for use in preparing Bids.

B. Measurement and payment criteria applicable to Work performed under a unit price payment
method.

C. Defect assessment and non-payment for rejected work.

1.02 RELATED REQUIREMENTS

1.03 COSTS INCLUDED

A. Unit Prices included on the Bid Form shall include full compensation for all required labor,
products, tools, equipment, plant, transportation, services and incidentals; erection, application
or installation of an item of the Work; overhead and profit.

1.04 UNIT QUANTITIES SPECIFIED

A. Quantities indicated in the Bid Form are for bidding and contract purposes only.  Quantities and
measurements of actual Work will determine the payment amount.

1.05 MEASUREMENT OF QUANTITIES

A. Measurement methods delineated in the individual specification sections complement the
criteria of this section.  In the event of conflict, the requirements of the individual specification
section govern.

B. Take all measurements and compute quantities.  Measurements and quantities will be verified
by Architect.

C. Assist by providing necessary equipment, workers, and survey personnel as required.

D. Measurement by Volume:  Measured by cubic dimension using mean length, width and height
or thickness.

E. Contractor's Engineer Responsibilities:  Sign surveyor's field notes or keep duplicate field notes
, calculate and certify quantities for payment purposes.

1.06 PAYMENT

A. Payment for Work governed by unit prices will be made on the basis of the actual
measurements and quantities of Work that is incorporated in or made necessary by the Work
and accepted by the Architect, multiplied by the unit price.

B. Payment will not be made for any of the following:
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 the transporting vehicle.
4. Products placed beyond the 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.

1.07 DEFECT ASSESSMENT

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

B. If, in the opinion of Architect, it is not practical to remove and replace the Work, Architect will
direct one of the following remedies:
1. The defective Work may remain, but the unit price will be adjusted to a new unit price at

the discretion of Architect.
2. The defective Work will be partially repaired to the instructions of the Architect, and the

unit price will be adjusted to a new unit price at the discretion of  Architect.

C. The authority of Architect to assess the defect and identify payment adjustment is final.
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1.08 SCHEDULE OF UNIT PRICES

A. UNIT PRICE NO. 1 - Removal of Unsatisfactory Soil and Replacement with Satisfactory Soil
Material.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 012300
ALTERNATES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Description of Alternates.

B. Procedures for pricing Alternates.

C. Documentation of changes to Contract Price and Contract Time.

1.02 RELATED REQUIREMENTS

A. Document 002113 - Instructions to Bidders:  Instructions for preparation of pricing for
Alternates.

B. Document 004323 - Alternates Form:  List of Alternates as supplement to Bid Form.

C. Document 005200 - Agreement Form:  Incorporating monetary value of accepted Alternates.

1.03 ACCEPTANCE OF ALTERNATES

A. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at Owner's option.
 Accepted Alternates will be identified in the Owner-Contractor Agreement.

B. Coordinate related work and modify surrounding work to integrate the Work of each Alternate.

1.04 SCHEDULE OF ALTERNATES

A. Alternate No. One - Moisture Mitigation:
1. Base Bid Item:  The base bid stipulates the use of slab moisture mitigation for the entire

fitness area, new and existing slabs as noted in Section 090561, Common Work Results
for Flooring Preparation.

2. Alternate Item:  The alternate bid deletes the slab moisture mitigation for the entire fitness
area, new and existing slabs.

B. Alternate No. Two - SIDEWALK SCOPE:
1. Base Bid Item: The base bid stipulates all concrete sidewalk work as included in the

project.
2. Alternate Item:  The alternate bid deletes the hatched sidewalk work from the project as

noted on Sheets D1.01 and SP1.01.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 012500
SUBSTITUTION PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Procedural requirements for proposed substitutions.

1.02 RELATED REQUIREMENTS

A. Section 002113 - Instructions to Bidders:  Restrictions on timing of substitution requests.

B. Section 012300 - Alternates, for product alternatives affecting this section.

C. Section 013000 - Administrative Requirements:  Submittal procedures, coordination.

D. Section 016000 - Product Requirements:  Fundamental product requirements, product options,
delivery, storage, and handling.

1.03 DEFINITIONS

A. Substitutions:  Changes from Contract Documents requirements proposed by Contractor to
materials, products, assemblies, and equipment.
1. Substitutions for Cause:  Proposed due to changed Project circumstances beyond

Contractor's control.
a. Unavailability.

2. Substitutions for Convenience:  Proposed due to possibility of offering substantial
advantage to the Project.
a. Substitution requests offering advantages solely to the Contractor will not be

considered.
b. All substitutions for convenience submitted and reviewed by the Architect, shall be

processed with the understanding that such process shall result in a cost of Two
Hundred Fifty ($250.00) Dollars for each request.  The Owner shall process a change
order deduct for each and every substitution request submitted whether the request is
accepted or rejected by the Architect.
1) Substitutions for Convenience which are submitted after bidding shall be

considered within the following parameters:
(a) Each and every request for such substitution shall require the payment of

$250.00 to the owner in advance of review and consideration of such
substitution.

(b) Such payment shall not guarantee that the Architect and/or the Owner shall
accept such substitution request.

(c) Review and approval of any such request shall not relieve the contractor of
meeting the performance requirements of the original specified product.

1.04 REFERENCE STANDARDS

A. CSI/CSC Form 1.5C - Substitution Request (During the Bidding/Negotiating Stage) Current
Edition.

B. CSI/CSC Form 13.1A - Substitution Request (After the Bidding/Negotiating Phase) Current
Edition.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 GENERAL REQUIREMENTS

A. A Substitution Request for products, assemblies, materials, and equipment constitutes a
representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality

level of the specified product, equipment, assembly, or system.
2. Agrees to provide the same warranty for the substitution as for the specified product.
3. Agrees to coordinate installation and make changes to other work that may be required for

the work to be complete, with no additional cost to Owner.
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4. Waives claims for additional costs or time extension that may subsequently become
apparent.

5. Agrees to reimburse Owner and Architect for review or redesign services associated with
re-approval by authorities.

B. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents.  Burden of proof is on proposer.
1. Note explicitly any non-compliant characteristics.

C. Content:  Include information necessary for tracking the status of each Substitution Request,
and information necessary to provide an actionable response.
1. Forms indicated in the Project Manual are adequate for this purpose, and must be used.

D. Limit each request to a single proposed substitution item.
1. Submit an electronic document, combining the request form with supporting data into

single document.
2. Submit physical sample of product substitution for all finishes.

3.02 SUBSTITUTION PROCEDURES DURING PROCUREMENT

A. Submittal Time Restrictions:
1. Section 002113 - Instructions to Bidders specifies time restrictions and the documents

required for submitting substitution requests during the bidding period.

B. Submittal Form (before award of contract):
1. Submit substitution requests by completing CSI/CSC Form 1.5C - Substitution Request.

 See this form for additional information and instructions.  Use only this form; other forms
of submission are unacceptable.

3.03 SUBSTITUTION PROCEDURES DURING CONSTRUCTION

A. Submittal Form (after award of contract):
1. Submit substitution requests by completing CSI/CSC Form 13.1A - Substitution Request

(After Bidding/Negotiating).  See this form for additional information and instructions.  Use
only this form; other forms of submission are unacceptable.

B. Submit request for Substitution for Cause immediately upon  discovery of need for substitution,
but not later than 14  days prior to time required for review and approval by Architect , in order to
stay on approved project schedule.

C. Submit request for Substitution for Convenience immediately upon  discovery of its potential
advantage to the project, but not later than 14  days prior to time required for review and
approval by Architect , in order to stay on approved project schedule.
1. In addition to meeting general documentation requirements, document how the requested

substitution benefits the Owner through cost savings, time savings, greater energy
conservation, or in other specific ways.

2. Document means of coordinating of substitution item with other portions of the work,
including work by affected subcontractors.

3. Bear the costs engendered by proposed substitution of:
a. Owner's compensation to the Architect for any required redesign, time spent

processing and evaluating the request.

D. Substitutions will not be considered under one or more of the following circumstances:
1. When they are indicated or implied on shop drawing or product data submittals, without

having received prior approval.
2. Without a separate written request.
3. When acceptance will require revisions to Contract Documents.

3.04 RESOLUTION

A. Architect may request additional information and documentation prior to rendering a decision.
 Provide this data in an expeditious manner.

B. Architect will notify Contractor in writing of decision to accept or reject request.
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1. Architect's decision following review of proposed substitution will be noted on the
submitted form.

3.05 ACCEPTANCE

A. Accepted substitutions change the work of the Project.  They will be documented and
incorporated into work of the project by Change Order, Construction Change Directive,
Architectural Supplementary Instructions, or similar instruments provided for in the Conditions
of the Contract.

3.06 CLOSEOUT ACTIVITIES

A. See Section 017800 - Closeout Submittals, for closeout submittals.

B. Include completed Substitution Request Forms as part of the Project record. Include both
approved and rejected Requests.

END OF SECTION
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SECTION 013000
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General administrative requirements.

B. Electronic document submittal service.

C. Preconstruction meeting.

D. Progress meetings.

E. Construction progress schedule.

F. Contractor's daily reports.

G. Progress photographs.

H. Coordination drawings.

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

J. Number of copies of submittals.

K. Requests for Interpretation (RFI) procedures.

L. Submittal procedures.

1.02 RELATED REQUIREMENTS

A. Section 007200 - General Conditions:  Dates for applications for payment.

B. Section 013216 - Construction Progress Schedule:  Form, content, and administration of
schedules.

C. Section 016000 - Product Requirements:  General product requirements.

D. Section 017000 - Execution and Closeout Requirements:  Additional coordination requirements.

E. Section 017800 - Closeout Submittals:  Project record documents; operation and maintenance
data; warranties and bonds.

1.03 REFERENCE STANDARDS

A. AIA G716 - Request for Information 2004.

B. AIA G810 - Transmittal Letter 2001.

1.04 GENERAL ADMINISTRATIVE REQUIREMENTS

A. Comply with requirements of Section 017000 - Execution and Closeout Requirements for
coordination of execution of administrative tasks with timing of construction activities.

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

PART 3  EXECUTION

3.01 ELECTRONIC DOCUMENT SUBMITTAL SERVICE

A. All documents transmitted for purposes of administration of the contract are to be in electronic
( PDF, MS Word, or MS Excel ) format, as appropriate to the document, and transmitted via an
Internet-based submittal service that receives, logs and stores documents, provides electronic
stamping and signatures, and notifies addressees via email.
1. Besides submittals for review, information, and closeout, this procedure applies to

Requests for Interpretation (RFIs), progress documentation, contract modification
documents (e.g. supplementary instructions, change proposals, change orders),
applications for payment, field reports and meeting minutes, Contractor's correction
punchlist, and any other document any participant wishes to make part of the project
record.

2. Contractor and Architect are required to use this service.
3. It is Contractor's responsibility to submit documents in allowable format.
4. Subcontractors, suppliers, and Architect 's consultants are to be  permitted to use the

service at no extra charge.
5. Users of the service need an email address, internet access, and PDF review software

that includes ability to mark up and apply electronic stamps (such as Adobe Acrobat,
www.adobe.com, or Bluebeam PDF Revu, www.bluebeam.com), unless such software
capability is provided by the service provider.

6. Paper document transmittals will not be reviewed; emailed electronic documents will not
be reviewed.

7. All other specified submittal and document transmission procedures apply, except that
electronic document requirements do not apply to physical samples or color selection
charts.

B. Submittal Service, use one of the following or equal service:
1. Submittal Exchange (tel: 1-800-714-0024):  www.submittalexchange.com/#sle.
2. Newforma ConstructEx:  www.newforma.com/our-solutions/constructex/#sle.
3. Autodesk BIM360: https://www.autodesk.com/bim-360/ .

C. Training:  One, one-hour, web-based training session will be arranged for all participants, with
representatives of Architect and Contractor participating; further training is the responsibility of
the user of the service.
1. Representatives of Owner are scheduled and included in this training.

D. Project Closeout:  Architect will determine when to terminate the service for the project and is
responsible for obtaining archive copies of files for Owner.

3.02 PRECONSTRUCTION MEETING

A. Schedule meeting after Notice of Award.

B. Attendance Required:
1. Owner.
2. Architect.
3. Contractor.

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

schedule.
5. Submission of initial Submittal schedule.
6. Designation of personnel representing the parties to Contract  and Architect .
7. Procedures and processing of field decisions, submittals, substitutions, applications for

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

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

3.03 PROGRESS MEETINGS

A. Schedule and administer meetings throughout progress of the work at maximum bi-monthly
intervals.

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

C. Attendance Required:
1. Contractor.
2. Owner.
3. Architect.
4. Special consultants.
5. Contractor's superintendent.
6. Major subcontractors as required.

D. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Review of RFIs log and status of responses.
7. Review of off-site fabrication and delivery schedules.
8. Maintenance of progress schedule.
9. Corrective measures to regain projected schedules.
10. Planned progress during succeeding work period.
11. Coordination of projected progress.
12. Maintenance of quality and work standards.
13. Effect of proposed changes on progress schedule and coordination.
14. Other business relating to work.

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

3.04 CONSTRUCTION PROGRESS SCHEDULE

A. Within 10 days after date of the Agreement, submit preliminary schedule defining planned
operations for the first 60 days of work, with a general outline for remainder of work.

B. If preliminary schedule requires revision after review, submit revised schedule within 10 days.

C. Within 20 days after review of preliminary schedule, submit draft of proposed complete
schedule for review.
1. Include written certification that major contractors have reviewed and accepted proposed

schedule.

D. Within 10 days after joint review, submit complete schedule.

E. Submit updated schedule with each Application for Payment.

3.05 DAILY CONSTRUCTION REPORTS

A. Include only factual information.  Do not include personal remarks or opinions regarding
operations and/or personnel.

B. Transmit electronically a copy to Owner and Architect, if requested.
1. Submit in format acceptable to Owner.

C. Prepare a daily construction report recording the following information concerning events at
Project site and project progress:
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1. Date.
2. High and low temperatures, and general weather conditions.
3. List of subcontractors at Project site.
4. List of separate contractors at Project site.
5. Approximate count of personnel at Project site.
6. Major equipment at Project site.
7. Material deliveries.
8. Safety, environmental, or industrial relations incidents.
9. Meetings and significant decisions.
10. Stoppages, delays, shortages, and losses.  Include comparison between scheduled work

activities (in Contractor's most recently updated and published schedule) and actual
activities.  Explain differences, if any.  Note days or periods when no work was in progress
and explain the reasons why.

11. Testing and/or inspections performed.
12. Signature of Contractor's authorized representative.

3.06 PROGRESS PHOTOGRAPHS

A. Maintain one set of all photographs at project site for reference; same copies as submitted,
identified as such.
1. Provide online access to photographs for use by subcontractors, the Owner, the Architect,

and Architect's consultants.

B. Photography Type:  Digital; electronic files.

C. Provide photographs of site and construction throughout progress of work produced by an
experienced photographer, acceptable to Architect.

D. In addition to periodic, recurring views, take photographs of each of the following events:
1. Excavations in progress.
2. Structural framing in progress and upon completion.
3. Enclosure of building, upon completion.
4. Final completion, minimum of ten (10) photos.

E. Take photographs as evidence of existing project conditions as follows:
1. Interior views.
2. Exterior views.

F. Views:
1. Provide non-aerial photographs from four cardinal views at each specified time, until date

of Substantial Completion.
2. Consult with Architect for instructions on views required.
3. Provide factual presentation.
4. Provide correct exposure and focus, high resolution and sharpness, maximum depth of

field, and minimum distortion.

G. Digital Photographs:  24 bit color, minimum resolution of 1024 by 768, in JPG format; provide
files unaltered by photo editing software.
1. Delivery Medium: Through online project management software or online storage service

such as Dropbox or Box.
2. File Naming:  Include project identification, date and time of view, and view identification.

3.07 COORDINATION DRAWINGS

A. Review drawings prior to submission to Architect.

3.08 REQUESTS FOR INTERPRETATION (RFI)

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

Documents arising from inability to determine from them the exact material, process, or
system to be installed; or when the elements of construction are required to occupy the
same space (interference); or when an item of work is described differently at more than
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one place in Contract Documents.
2. A resolution to an issue which has arisen due to field conditions and affects design intent.

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

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

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

b. Do not forward requests which solely require internal coordination between
subcontractors.

2. Prepare in a format and with content acceptable to Owner.
a. Use AIA G716 - Request for Information .

3. Prepare using an electronic version of the form appended to this section.
4. Prepare using software provided by the Electronic Document Submittal Service.
5. Combine RFI and its attachments into a single electronic file. PDF format is preferred.

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

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

a. Approval of submittals (use procedures specified elsewhere in this section).
b. Approval of substitutions (see Section - 016000 - Product Requirements)
c. Changes that entail change in Contract Time and Contract Sum (comply with

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

and Specifications (comply with provisions of the Conditions of the Contract).
3. Improper RFIs:  Requests not prepared in compliance with requirements of this section,

and/or missing key information required to render an actionable response.  They will be
returned without a response, with an explanatory notation.

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

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

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

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

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

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

7. Contractor's suggested resolution:  A written and/or a graphic solution, to scale, is
required in cases where clarification of coordination issues is involved, for example;
routing, clearances, and/or specific locations of work shown diagrammatically in Contract
Documents.  If applicable, state the likely impact of the suggested resolution on Contract
Time or the Contract Sum.
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F. Attachments:  Include sketches, coordination drawings, descriptions, photos, submittals, and
other information necessary to substantiate the reason for the request.

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

H. Review Time:  Architect will respond and return RFIs to Contractor within seven calendar days
of receipt.  For the purpose of establishing the start of the mandated response period, RFIs
received after 12:00 noon will be considered as having been received on the following regular
working day.
1. Response period may be shortened or lengthened for specific items, subject to mutual

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

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

will be deemed as having been answered, and an amended one is to be issued forthwith.
 Identify the amended RFI with an "R" or "REV" suffix to the original number.

2. Do not extend applicability of a response to specific item to encompass other similar
conditions, unless specifically so noted in the response.

3. Upon receipt of a response, promptly review and distribute it to all affected parties, and
update the RFI Log.

4. Notify Architect within seven calendar days if an additional or corrected response is
required by submitting an amended version of the original RFI, identified as specified
above.

3.09 SUBMITTAL SCHEDULE

A. Submit to Architect for review a schedule for submittals in tabular format.
1. Submit at the same time as the preliminary schedule specified in Section - 013216 -

Construction Progress Schedule.
2. Coordinate with Contractor's construction schedule and schedule of values.
3. Format schedule to allow tracking of status of submittals throughout duration of

construction.
4. Arrange information to include scheduled date for initial submittal, specification number

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

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

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

3.10 SUBMITTALS FOR REVIEW

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

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

C. Samples will be reviewed for aesthetic, color, or finish selection.
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D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
article below and for record documents purposes described in Section 017800 - Closeout
Submittals.

3.11 SUBMITTALS FOR INFORMATION

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

B. Submit for Architect's knowledge as contract administrator or for Owner.

3.12 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.

B. Submit Final Correction Punch List for Substantial Completion.

C. When the following are specified in individual sections, submit them at project closeout in
compliance with requirements of Section 017800 - Closeout Submittals:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.

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

3.13 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents:  Submit one electronic copy in PDF format; an electronically-marked up
file will be returned.  Create PDFs at native size and right-side up; illegible files will be rejected.

B. Samples:  Submit one sample or the number specified in individual specification sections, if
indicated; one sample will be retained by Architect for the Owner.
1. Retained samples will not be returned to Contractor unless specifically so stated.

3.14 SUBMITTAL PROCEDURES

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

included in the same specification section.
3. Transmit using approved form. Use one of the following consistantly througout the project:

a. Use Form AIA G810.
b. Use form generated by Electronic Document Submittal Service software.

4. Sequentially identify each item.  For revised submittals use original number and a
sequential numerical suffix.

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

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

not be acknowledged, reviewed, or returned.
7. Deliver each submittal on date noted in submittal schedule, unless an earlier date has

been agreed to by all affected parties, and is of the benefit to the project.
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a. Deliver physical samples to Architect at WSKF Architects, 110 Armour Road, North
Kansas City, MO 64116 to the attention of the Project Architect or give to Architect at
construction progress meeting.

b. Upload submittals in electronic form to Electronic Document Submittal Service
website with email notification to be made to Architect for notice of needed review.

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

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

party, allow an additional 7 days.
c. For sequential reviews involving approval from authorities having jurisdiction (AHJ), in

addition to Architect's approval, allow an additional 30 days.
9. Identify variations from Contract Documents and product or system limitations that may be

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

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

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

B. Product Data Procedures:
1. Submit only information required by individual specification sections.
2. Collect required information into a single submittal.

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

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

requirements for shop drawings.

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

installation locations.

3.15 SUBMITTAL REVIEW

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

B. Submittals for Information:  Architect will acknowledge receipt and review.  See below for
actions to be taken.

C. Architect's actions will be reflected by marking each returned submittal using virtual stamp on
electronic submittals.

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

a. "Approved", or language with same legal meaning.
b. "Approved as Noted, Resubmission not required", or language with same legal

meaning.
1) At Contractor's option, submit corrected item, with review notations

acknowledged and incorporated.
c. "Approved as Noted, Resubmit for Record", or language with same legal meaning.

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

1) Resubmit revised item, with review notations acknowledged and incorporated.
b. "Rejected".
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1) Submit item complying with requirements of Contract Documents.

E. Architect's and consultants' actions on items submitted for information:
1. Items for which no action was taken:

a. "Received" -  to notify the Contractor that the submittal has been received for record
only.

2. Items for which action was taken:
a. "Reviewed" - no further action is required from Contractor.

END OF SECTION
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SECTION 013216
CONSTRUCTION PROGRESS SCHEDULE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Preliminary schedule.

B. Construction progress schedule, bar chart type.

1.02 RELATED SECTIONS

A. Section 011000 - Summary:  Work sequence.

1.03 REFERENCE STANDARDS

A. AGC (CPSM) - Construction Planning and Scheduling Manual 2004.

1.04 SUBMITTALS

A. Within 10 days after date of Agreement, submit preliminary scheduleto the Architect.

B. If preliminary schedule requires revision after review, submit revised schedule within 10 days.

C. Within 20 days after review of preliminary schedule, submit draft of proposed complete
schedule for review.

D. Within 10 days after joint review, submit complete schedule.

E. Submit updated schedule at construction progress meetings.

F. Submit in PDF format.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PRELIMINARY SCHEDULE

A. Prepare preliminary schedule in the form of a horizontal bar chart.

3.02 CONTENT

A. Show complete sequence of construction by activity, with dates for beginning and completion of
each element of construction.

B. Identify each item by specification section number.

C. Show accumulated percentage of completion of each item, and total percentage of Work
completed, as of the first day of each month.

D. Indicate delivery dates for owner-furnished products.

E. Provide legend for symbols and abbreviations used.

3.03 BAR CHARTS

A. Include a separate bar for each major portion of Work or operation.

B. Identify the first work day of each week.

3.04 UPDATING SCHEDULE

A. Maintain schedules to record actual start and finish dates of completed activities.

B. Indicate progress of each activity to date of revision, with projected completion date of each
activity.

C. Indicate changes required to maintain Date of Substantial Completion.

3.05 DISTRIBUTION OF SCHEDULE

A. Distribute copies of updated schedules to Contractor's project site file, to subcontractors,
suppliers, Architect, Owner, and other concerned parties.
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B. Instruct recipients to promptly report, in writing, problems anticipated by projections indicated in
schedules.

END OF SECTION
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SECTION 013553
SECURITY PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Security measures including formal security program, personnel identification, and
miscellaneous restrictions .

1.02 RELATED REQUIREMENTS

A. Section 011000 - Summary:  use of premises and occupancy.

B. Section 015000 - Temporary Facilities and Controls : site fence.

1.03 SECURITY PROGRAM

A. Protect Work and Owner's operations from theft, vandalism, and unauthorized entry.

B. Initiate program at project mobilization.

C. Maintain program throughout construction period until Owner occupancy.

D. Notify Campus Police at (913) 288-7636 if needed.
1. Campus Police Office is located in Room 3462, Jewell Student Center Building.
2. Officers are on-duty 24-7 to answer calls.

1.04 PERSONNEL IDENTIFICATION

A. All workers must either have apparel nothing the company they are working for or a clearly
displayed ID card with the company's name visibily on it.

B. ID to include:  Personal photograph, name, assigned number, expiration date (if applicable) and
employer.

1.05 RESTRICTIONS

A. No workers convicted of violent felonies or sexually related crimes will be allowed on the
Kansas City Kansas Community College campus for any reason.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 014000
QUALITY REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Submittals.

B. Quality assurance.

C. References and standards.

D. Testing and inspection agencies and services.

E. Contractor's construction-related professional design services.

F. Contractor's design-related professional design services.

G. Control of installation.

H. Mock-ups.

I. Tolerances.

J. Manufacturers' field services.

K. Defect Assessment.

1.02 RELATED REQUIREMENTS

A. Document 003100 - Available Project Information:  Soil investigation data.

B. Document 007200 - General Conditions:  Inspections and approvals required by public
 authorities.

C. Section 013000 - Administrative Requirements:  Submittal procedures.

D. Section 014216 - Definitions.

E. Section 014219 - Reference Standards.

F. Section 016000 - Product Requirements:  Requirements for material and product quality.

1.03 REFERENCE STANDARDS

A. ASTM C1021 - Standard Practice for Laboratories Engaged in Testing of Building Sealants
2008 (Reapproved 2023).

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

C. ASTM C1093 - Standard Practice for Accreditation of Testing Agencies for Masonry 2023.

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

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

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

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

H. IAS AC89 - Accreditation Criteria for Testing Laboratories 2021.

1.04 DEFINITIONS

A. Contractor's Quality Control Plan:  Contractor's management plan for executing the Contract for
Construction.

B. Contractor's Professional Design Services:  Design of some aspect or portion of the project by
party other than the design professional of record.  Provide these services as part of the
Contract for Construction.
1. Design Services Types Required:
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a. Construction-Related:  Services Contractor needs to provide in order to carry out the
Contractor’s sole responsibilities for construction means, methods, techniques,
sequences, and procedures.

b. Design-Related:  Design services explicitly required to be performed by another
design professional due to highly-technical and/or specialized nature of a portion of
the project.  Services primarily involve engineering analysis, calculations, and design,
and are not intended to alter the aesthetic aspects of the design.

C. Design Data:  Design-related, signed and sealed drawings, calculations, specifications,
certifications, shop drawings and other submittals provided by Contractor, and prepared directly
by, or under direct supervision of, appropriately licensed design professional.

1.05 CONTRACTOR'S CONSTRUCTION-RELATED PROFESSIONAL DESIGN SERVICES

A. Coordination:  Contractor's professional design services are subject to requirements of project's
Conditions for Construction Contract.

B. Provide such engineering design services as may be necessary to plan and safely conduct
certain construction operations, pertaining to, but not limited to the following:
1. Temporary sheeting, shoring, or supports.
2. Temporary scaffolding.
3. Temporary bracing.
4. Temporary hoist(s) and rigging.
5. Investigation of soil conditions to support construction equipment.

1.06 CONTRACTOR'S DESIGN-RELATED PROFESSIONAL DESIGN SERVICES

A. Coordination:  Contractor's professional design services are subject to requirements of project's
Conditions for Construction Contract.

B. Base design on performance and/or design criteria indicated in individual specification sections.

C. Scope of Contractor's Professional Design Services:  Provide for the following items of work:
1. Concrete Mix Design:  As described in Section 033000 - Cast-in-Place Concrete.  No

specific designer qualifications are required.
2. Structural Design of Steel Connections:  As described in Section 051200 - Structural Steel

Framing.
3. Structural Design of Steel Decking:  As described in Section 053100 - Steel Decking.
4. Structural Design of Metal Fabrications:  As described in Section 055000 - Metal

Fabrications.
5. Structural Design:   Include physical characteristics, engineering calculations, and

resulting dimensional limitations as described in Section 084313 - Aluminum-Framed
Storefronts.

1.07 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Designer's Qualification Statement:  Submit for Architect's knowledge as contract administrator,
or for Owner's information.
1. Include information for each individual professional responsible for producing, or

supervising production of, design-related professional services provided by Contractor.
a. Full name.
b. Professional licensure information.
c. Statement addressing extent and depth of experience specifically relevant to design

of items assigned to Contractor.

C. Design Data:  Submit for Architect's knowledge as contract administrator for the limited purpose
of assessing compliance with information given and the design concept expressed in the
Contract Documents, or for Owner's information.
1. Include calculations that have been used to demonstrate compliance to performance and

regulatory criteria provided, and to determine design solutions.
2. Include required product data and shop drawings.
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3. Include a statement or certification attesting that design data complies with criteria
indicated, such as building codes, loads, functional, and similar engineering requirements.

4. Include signature and seal of design professional responsible for allocated design services
on calculations and drawings.

D. Test Reports:  After each test/inspection, promptly submit two copies of report to Architect and
to Contractor.
1. Test report submittals are for Architect's knowledge as contract administrator for the

limited purpose of assessing compliance with information given and the design concept
expressed in the Contract Documents, or for Owner's information.

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

supporting reference data, affidavits, and certifications as appropriate.

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

G. Manufacturer's Field Reports:  Submit reports for Architect's benefit as contract administrator or
for Owner.
1. Submit for information for the limited purpose of assessing compliance with information

given and the design concept expressed in the Contract Documents.

H. Erection Drawings:  Submit drawings for Architect's benefit as contract administrator or for
Owner.
1. Submit for information for the limited purpose of assessing compliance with information

given and the design concept expressed in the Contract Documents.

1.08 TESTING AND INSPECTION AGENCIES AND SERVICES

A. Owner will employ and pay for services of an independent testing agency to perform other
specified testing.

B. Employment of agency in no way relieves Contractor of obligation to perform Work in
accordance with requirements of Contract Documents.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 CONTROL OF INSTALLATION

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

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

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

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

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

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

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

A. Before installing portions of the Work where mock-ups are required, construct mock-ups in
location and size indicated for each form of construction and finish required to comply with the
following requirements, using materials indicated for the completed Work. The purpose of
mock-up is to demonstrate the proposed range of aesthetic effects and workmanship.

B. Accepted mock-ups establish the standard of quality the Architect will use to judge the Work.

C. Notify Architect  five (5)  working days in advance of dates and times when mock-ups will be
constructed.

D. Provide supervisory personnel who will oversee mock-up construction. Provide workers that will
be employed during the construction at Project.

E. Tests shall be performed under provisions identified in this section and identified in the
respective product specification sections.

F. Assemble and erect specified items with specified attachment and anchorage devices,
flashings, seals, and finishes.

G. Obtain Architect's approval of mock-ups before starting work, fabrication, or construction.
1. Architect  will issue written comments within five (5)  working days of initial review and each

subsequent follow up review of each mock-up.
2. Make corrections as necessary until Architect's approval is issued.

H. Architect will use accepted mock-ups as a comparison standard for the remaining Work.

I. Where mock-up has been accepted by Architect and is specified in product specification
sections to be removed, protect mock-up throughout construction, remove mock-up and clear
area when directed to do so by Architect.

3.03 TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.
 Do not permit tolerances to accumulate.

B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with
Contract Documents, request clarification from Architect before proceeding.

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

3.04 TESTING AND INSPECTION

A. See individual specification sections for testing and inspection required.

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

performance of services.
2. Perform specified sampling and testing of products in accordance with specified

standards.
3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of

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

C. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract

Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.

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

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

3. Provide incidental labor and facilities:
a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be

tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

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

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

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

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

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

3.05 MANUFACTURERS' FIELD SERVICES

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

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

3.06 DEFECT ASSESSMENT

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

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

END OF SECTION
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SECTION 014100
REGULATORY REQUIREMENTS

PART 1  GENERAL

1.01 SUMMARY OF REFERENCE STANDARDS

A. Regulatory requirements applicable to this project are the following:

B. 28 CFR 36 - Nondiscrimination by Public Accommodations and in Commercial Facilities; Final
Rule; Department of Justice current edition.

C. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines current edition.

D. ADA Standards - 2010 ADA Standards for Accessible Design 2010.

E. 29 CFR 1910 - Occupational Safety and Health Standards Current Edition.

F. State  of Kansas  amendments to  some or all of  the following.

G. Unified Government of Wyandotte County amendments to some or all of the following.

H. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.

I. ICC (IFC) - International Fire Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

J. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

K. ICC (IBC) - International Building Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

L. IAPMO (UPC) - Uniform Plumbing Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

M. ICC (IMC) - International Mechanical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

N. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

O. ICC (IECC) - International Energy Conservation Code Most Recent Edition Adopted by
Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

1.02 RELATED REQUIREMENTS

A. Section 014000 - Quality Requirements.

1.03 QUALITY ASSURANCE

A. Contractor's Designer Qualifications:  Refer to Section - 014000 - Quality Requirements.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION



This page intentionally left blank



KCKCC Field House Addition 

Definitions    014216  - 1   

SECTION 014216
DEFINITIONS

PART 1  GENERAL

1.01 SUMMARY

A. This section supplements the definitions contained in the General Conditions.

B. Other definitions are included in individual specification sections.

1.02 DEFINITIONS

A. Furnish:  To supply, deliver, unload, and inspect for damage.

B. Install:  To unpack, assemble, erect, apply, place, finish, cure, protect, clean, start up, and
make ready for use.

C. Product:  Material, machinery, components, equipment, fixtures, and systems forming the work
result. Not materials or equipment used for preparation, fabrication, conveying, or erection and
not incorporated into the work result.  Products may be new, never before used, or re-used
materials or equipment.

D. Project Manual:  The book-sized volume that includes the procurement requirements (if any),
the contracting requirements, and the specifications.

E. Provide:  To furnish and install.

F. Supply:  Same as Furnish.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 014219
REFERENCE STANDARDS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Requirements relating to referenced standards.

1.02 RELATED REQUIREMENTS

A. Document 007200 - General Conditions:  Reference standards.

1.03 QUALITY ASSURANCE

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

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

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

END OF SECTION
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SECTION 014533
CODE-REQUIRED SPECIAL INSPECTIONS AND PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Code-required special inspections.

B. Testing services incidental to special inspections.

C. Submittals.

D. Manufacturers' field services.

E. Fabricators' field services.

1.02 RELATED REQUIREMENTS

A. Document 003100 - Available Project Information:  Soil investigation data.

B. Document 007200 - General Conditions:  Inspections and approvals required by public
authorities.

C. Section 013000 - Administrative Requirements:  Submittal procedures.

D. Section 014000 - Quality Requirements.

E. Section 014219 - Reference Standards.

F. Section 016000 - Product Requirements:  Requirements for material and product quality.

1.03 ABBREVIATIONS AND ACRONYMS

A. AHJ:  Authority having jurisdiction.

B. IAS:  International Accreditation Service, Inc.

C. NIST:  National Institute of Standards and Technology.

1.04 DEFINITIONS

A. Code or Building Code:  ICC (IBC), International Building Code, Most Recent Edition Adopted
by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements and
specifically, Chapter 17 - Special Inspections and Tests.

B. Authority Having Jurisdiction (AHJ):  Agency or individual officially empowered to enforce the
building, fire and life safety code requirements of the permitting jurisdiction in which the Project
is located.

C. Special Inspection:
1. Special inspections are inspections and testing of materials, installation, fabrication,

erection or placement of components and connections mandated by the AHJ that also
 require special expertise to ensure compliance with the approved Contract Documents
and the referenced standards.

2. Special inspections are separate from and independent of tests and inspections
conducted by Owner or Contractor for the purposes of quality assurance and contract
administration.

1.05 REFERENCE STANDARDS

A. ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary 2019
(Reapproved 2022).

B. AISC 341 - Seismic Provisions for Structural Steel Buildings 2022.

C. AISC 360 - Specification for Structural Steel Buildings 2022.

D. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in the
Field 2023.

E. ASTM C172/C172M - Standard Practice for Sampling Freshly Mixed Concrete 2017.

F. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,
Testing, or Special Inspection 2021.
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G. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2023).

H. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel 2018, with Errata (2022).

I. AWS D1.4/D1.4M - Structural Welding Code - Steel Reinforcing Bars 2018, with Amendment
(2020).

J. IAS AC89 - Accreditation Criteria for Testing Laboratories 2021.

K. IAS AC291 - Accreditation Criteria for Special Inspection Agencies AC291 2019.

L. ICC (IBC) - International Building Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

M. ICC (IBC)-2018 - International Building Code 2018.

N. SDI (QA/QC) - Standard for Quality Control and Quality Assurance for Installation of Steel Deck
2017.

1.06 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Special Inspection Agency Qualifications:  Prior to the start of work, the Special Inspection
Agency is required to:
1. Submit agency name, address, and telephone number, names of full time registered

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

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

3. Submit certification that Special Inspection Agency is acceptable to AHJ.

C. Testing Agency Qualifications:  Prior to the start of work, the Testing Agency is required to:
1. Submit agency name, address, and telephone number, and names of full time registered

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

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

3. Submit certification that Testing Agency is acceptable to AHJ.

D. Manufacturer's Qualification Statement:  Manufacturer is required to submit documentation of
manufacturing capability and quality control procedures. Include documentation of AHJ
approval.

E. Fabricator's Qualification Statement:  Fabricator is required to submit documentation of
fabrication facilities and methods as well as quality control procedures. Include documentation
of AHJ approval.

F. Special Inspection Reports:  After each special inspection, Special Inspector is required to
promptly submit at least two copies of report; one to Architect and one to the AHJ.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of Special Inspector.
d. Date and time of special inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of special inspection.
h. Date of special inspection.
i. Results of special inspection.
j. Compliance with Contract Documents.

2. Final Special Inspection Report:  Document special inspections and correction of
discrepancies prior to the start of the work.
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G. Test Reports:  After each test or inspection, promptly submit at least two copies of report; one
to Architect and one to AHJ.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test or inspection.
h. Date of test or inspection.
i. Results of test or inspection.
j. Compliance with Contract Documents.

H. Certificates:  When specified in individual special inspection requirements, Special Inspector
shall submit certification by the manufacturer, fabricator, and installation subcontractor to
Architect and AHJ, in quantities specified for Product Data.
1. Indicate material or product complies with or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.

1.07 SPECIAL INSPECTION AGENCY

A. Owner or Architect will employ services of a Special Inspection Agency to perform inspections
and associated testing and sampling in accordance with ASTM E329 and required by the
building code.

B. Employment of agency in no way relieves Contractor of obligation to perform work in
accordance with requirements of Contract Documents.

1.08 TESTING AND INSPECTION AGENCIES

A. Owner or Architect may employ services of an independent testing agency to perform additional
testing and sampling associated with special inspections but not required by the building code.

B. Employment of agency in no way relieves Contractor of obligation to perform work in
accordance with requirements of Contract Documents.

1.09 QUALITY ASSURANCE

A. Special Inspection Agency Qualifications:
1. Independent firm specializing in performing testing and inspections of the type specified in

this section.
2. Accredited by IAS according to IAS AC291.

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

this section.
2. Accredited by IAS according to IAS AC89.

C. Copies of Documents at Project Site:  Maintain at the project site a copy of each referenced
document.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 SPECIAL INSPECTIONS FOR STEEL CONSTRUCTION

A. Structural Steel:  Comply with quality assurance inspection requirements of ICC (IBC)-2018.

B. Cold-Formed Steel Deck:  Comply with quality assurance inspection requirements of SDI
(QA/QC).

C. Weld Filler Material:
1. Verify identification markings comply with AWS standards specified in the approved

Contract Documents and to AISC 360, Section A3.5; periodic.
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2. Submit manufacturer's certificates of compliance; periodic.

D. Welding:
1. Structural Steel and Cold Formed Steel Deck:

a. Complete and Partial Joint Penetration Groove Welds:  Verify compliance with AWS
D1.1/D1.1M; continuous.

b. Multipass Fillet Welds:  Verify compliance with AWS D1.1/D1.1M; continuous.
c. Single Pass Fillet Welds Less than 5/16 inch (7.94 mm) Wide:  Verify compliance with

AWS D1.1/D1.1M; periodic.
d. Plug and Slot Welds:  Verify compliance with AWS D1.1/D1.1M; continuous.
e. Single Pass Fillet Welds 5/16 inch (7.94 mm) or Greater:  Verify compliance with

AWS D1.1/D1.1M; continuous.
f. Floor and Roof Deck Welds:  Verify compliance with AWS D1.3/D1.3M; continuous.

2. Reinforcing Steel:  Verify items listed below comply with AWS D1.4/D1.4M and ACI
CODE-318, Section 3.5.2.
a. Verification of weldability; periodic.
b. Reinforcing steel resisting flexural and axial forces in intermediate and special

moment frames as well as where it is referenced in older codes. Elements of special
structural walls of concrete and shear reinforcement; continuous.

c. Shear reinforcement; continuous.
d. Other reinforcing steel; periodic.

E. Steel Frame Joint Details: Verify compliance with approved Contract Documents.
1. Details, bracing and stiffening; periodic.
2. Member locations; periodic.
3. Application of joint details at each connection; periodic.

3.02 SPECIAL INSPECTIONS FOR CONCRETE CONSTRUCTION

A. Reinforcement, Including Prestressing Tendons, and Verification of Placement:  Verify
compliance with ACI CODE-318, Chapters 20, 25.2, 25.3, 26.6.1-26.6.3; periodic.

B. Reinforcing Bar Welding:  Verify compliance with AWS D1.4/D1.4M and ACI CODE-318,
26.6.4; periodic.
1. Verify weldability of reinforcing bars other than those complying with ASTM A706/A706M;

periodic.
2. Inspect single-pass fillet welds, maximum 5/16 inch; periodic.
3. Inspect all other welds; continuous.

C. Anchors Cast in Concrete:  Verify compliance with ACI CODE-318; periodic.

D. Bolts Installed in Concrete:  Where allowable loads have been increased or where strength
design is used, verify compliance with approved Contract Documents and ACI CODE-318,
Sections 8.1.3 and 21.2.8 prior to and during placement of concrete; continuous.

E. Anchors Post-Installed in Hardened Concrete:  Verify compliance with ACI CODE-318.
1. Adhesive Anchors:  Verify horizontally or upwardly-inclined orientation installations

resisting sustained tension loads - Section 17.8.2.4; continuous.
2. Other Mechanical and Adhesive Anchors:  Verify as per Chapter 17.8.2; periodic.

F. Design Mix:  Verify plastic concrete complies with the design mix in approved Contract
Documents and with ACI CODE-318, Chapter 19, 16.4.3, 26.4.4; periodic.

G. Concrete Sampling Concurrent with Strength Test Sampling:  Each time fresh concrete is
sampled for strength tests, verify compliance with ASTM C172/C172M, ASTM C31/C31M, and
ACI CODE-318, Chapter 26.5, 26.12, and record the following, continuous:
1. Slump.
2. Air content.
3. Temperature of concrete.

H. Specified Curing Temperature and Techniques:  Verify compliance with ACI CODE-318,
Chapter 26.5.3 through 26.5.5; periodic.
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I. Concrete Strength in Situ:  Verify concrete strength complies with approved Contract
Documents and ACI CODE-318, Chapter 26.11.2, for the following:

J. Formwork Shape, Location and Dimensions:  Verify compliance with approved Contract
Documents and ACI CODE-318, Chapter 26.11.1.2(b); periodic.

K. Materials:  If the Contractor cannot provide sufficient data or documentary evidence that
concrete materials comply with the quality standards of ACI CODE-318, the AHJ will require
testing of materials in accordance with the appropriate standards and criteria in ACI CODE-318,
Chapters 19 and 20.

3.03 SPECIAL INSPECTIONS FOR MASONRY CONSTRUCTION

A. Verify each item below complies with approved Contract Documents and the applicable articles
of TMS 402/602.
1. Inspections and Approvals:

a. Verify compliance with the required inspection provisions of the approved Contract
Documents; periodic.

b. Verify approval of submittals required by Contract Documents; periodic.
2. Compressive Strength of Masonry:  Verify compressive strength of masonry units prior to

start of construction unless specifically exempted by code; periodic.
3. Slump Flow and Visual Stability Index (VSI):  Verify compliance as self consolidating grout

arrives on site; continuous.
4. Joints and Accessories:  When masonry construction begins, verify:

a. Proportions of site prepared mortar; periodic.
b. Construction of mortar joints; periodic.
c. Location of reinforcement, connectors, prestressing tendons, anchorages, etc;

periodic.
5. Structural Elements, Joints, Anchors, Protection: During masonry construction, verify:

a. Size and location of structural elements; periodic.
b. Type, size and location of anchors, including anchorage of masonry to structural

members, frames or other construction; periodic.
c. Size, grade and type of reinforcement, anchor bolts and prestressing tendons and

anchorages; periodic.
d. Welding of reinforcing bars; continuous.
e. Preparation, construction and protection of masonry against hot weather above 90

degrees F (50 degrees C) and cold weather below 40 degrees F (22 degrees C);
periodic.

6. Grouting Preparation:  Prior to grouting, verify:
a. Grout space is clean; periodic.
b. Correct placement of reinforcing, connectors, prestressing tendons and anchorages;

periodic.
c. Correctly proportioned site prepared grouts and prestressing grout for bonded

tendons; periodic.
d. Correctly constructed mortar joints; periodic.

7. Preparation of Grout Specimens, Mortar Specimens and Prisms:  Observe preparation of
specimens; periodic.

3.04 SPECIAL INSPECTIONS FOR SEISMIC RESISTANCE

A. Structural Steel:  Comply with the quality assurance plan requirements of AISC 341.

B. Cold Formed Steel Light Frame Construction:
1. Field welding; periodic.
2. Screw attachment, bolting, anchoring and other fastening of components within the main

seismic force-resisting system; periodic.

C. Mechanical and Electrical Components:
1. Installation of piping systems for flammable, combustible or highly-toxic contents and

associated mechanical units; periodic.
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2. Vibration isolation systems where the approved Contract Documents require a nominal
clearance of 1/4 inch (6.35 mm) or less between support frame and seismic restraint;
periodic.

D. Designated Seismic System Verification:  Verify label, anchorage or mounting complies with
certificate of compliance provided by manufacturer or fabricator.

E. Structural Observations for Seismic Resistance: Visually observe structural system for general
compliance with the approved Contract Documents; periodic.

3.05 SPECIAL INSPECTIONS FOR WIND RESISTANCE

A. Cold-Formed Steel Light Frame Construction:
1. Field welding; periodic.
2. Screw attachment, bolting, anchoring and other fastening of components within the main

wind force-resisting system; periodic

B. Wind Resisting Components:
1. Roof covering, roof deck, and floor framing connections; periodic.
2. Exterior wall covering and wall connections to roof and floor diaphragms and framing;

periodic.

C. Structural Observations for Wind Resistance:  Visually observe structural system for general
compliance with the approved Contract Documents; periodic.

3.06 STRUCTURAL OBSERVATIONS FOR STRUCTURES

A. Provide Observations:  For structure where the following condition exists:
1. Such observation is specifically required by AHJ.

3.07 OTHER SPECIAL INSPECTIONS

A. Provide for special inspection of work that, in the opinion of the AHJ, is unusual in nature.

3.08 SPECIAL INSPECTION AGENCY DUTIES AND RESPONSIBILITIES

A. Special Inspection Agency shall:
1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in

performance of services.
2. Perform specified sampling and testing of products in accordance with specified reference

standards.
3. Ascertain compliance of materials and products with requirements of Contract Documents.
4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of

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

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

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

3.09 TESTING AGENCY DUTIES AND RESPONSIBILITIES

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

performance of services.
2. Perform specified sampling and testing of products in accordance with specified

standards.
3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of

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

B. Limits on Testing or Inspection Agency Authority:
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1. Agency may not release, revoke, alter, or enlarge on requirements of Contract
Documents.

2. Agency may not approve or accept any portion of the work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the work.

C. On instructions by Architect, perform re-testing required because of non-compliance with
specified requirements, using the same agency.

D. Contractor will pay for re-testing required because of non-compliance with specified
requirements.

3.10 CONTRACTOR DUTIES AND RESPONSIBILITIES

A. Contractor Responsibilities, General:
1. Deliver to agency at designated location, adequate samples of materials for special

inspections that require material verification.
2. Cooperate with agency and laboratory personnel; provide access to approved documents

at project site, to the work, to manufacturers' facilities, and to fabricators' facilities.
3. Provide incidental labor and facilities:

a. To provide access to work to be tested or inspected.
b. To obtain and handle samples at the site or at source of Products to be tested or

inspected.
c. To facilitate tests or inspections.
d. To provide storage and curing of test samples.

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

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

6. Retain special inspection records.

B. Contractor Responsibilities, Seismic Force-Resisting System, Designated Seismic System, and
Seismic Force-Resisting Component:  Submit written statement of responsibility for each item
listed in the Statement of Special Inspections to AHJ and Owner prior to starting work.
 Statement of responsibility shall acknowledge awareness of special construction requirements
and other requirements listed.

C. Contractor Responsibilities, Wind Force-Resisting System and Wind Force-Resisting
Component:  Submit written statement of responsibility for each item listed in the Statement of
Special Inspections to AHJ and Owner prior to starting work.  Statement of responsibility shall
acknowledge awareness of special construction requirements and other requirements listed.

END OF SECTION



This page intentionally left blank



KCKCC Field House Addition 

Temporary Facilities and Controls    015000  - 1   

SECTION 015000
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Temporary utilities.

B. Temporary telecommunications services.

C. Temporary sanitary facilities.

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

E. Security requirements.

F. Vehicular access and parking.

G. Waste removal facilities and services.

H. Project identification sign.

I. Field offices.

1.02 RELATED REQUIREMENTS

A. Section 013553 - Security Procedures

B. Section 015500 - Vehicular Access and Parking.

1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2023b.

B. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements 2009 (Reapproved 2016).

1.04 TEMPORARY UTILITIES

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

B. Use trigger-operated nozzles for water hoses, to avoid waste of water.

1.05 TELECOMMUNICATIONS SERVICES

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

B. Telecommunications services shall include:
1. Windows-based personal computer dedicated to project telecommunications, with

necessary software and laser printer.
2. Internet Connections:  Minimum of one; DSL modem or faster.

1.06 TEMPORARY SANITARY FACILITIES

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

B. Maintain daily in clean and sanitary condition.

1.07 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas
that could be hazardous to workers or the public, to allow for owner's use of site and to protect
existing facilities and adjacent properties from damage from construction operations and
demolition.

B. Provide protection for existing landscaping and plants designated to remain.  Replace damaged
landscaping and plants.

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
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1.08 FENCING

A. Construction:  Commercial grade chain link fence.

B. Provide 6 foot (1.8 m) high fence around construction site; equip with vehicular and pedestrian
gates with locks.

1.09 EXTERIOR ENCLOSURES

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

1.10 INTERIOR ENCLOSURES

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

B. Construction:  Framing and reinforced polyethylene sheet materials with closed joints and
sealed edges at intersections with existing surfaces:
1. Maximum flame spread rating of 75 in accordance with ASTM E84.

1.11 SECURITY - SEE SECTION 013553

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

B. Coordinate with Owner's security program.

1.12 VEHICULAR ACCESS AND PARKING - SEE SECTION 015500

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

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

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

D. Provide means of removing mud from vehicle wheels before entering streets.

E. Designated existing on-site roads may be used for construction traffic.

F. Existing parking areas located at KCKCC Field House Parking Lot may be used for construction
parking with prior approval by Owner.

1.13 WASTE REMOVAL

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

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

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

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

1.14 PROJECT IDENTIFICATION

A. Provide project identification sign of design, construction, and location approved by Owner.

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

1.15 FIELD OFFICES 

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

B. Provide space for Project meetings, with table and chairs to accommodate 8  persons.
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C. Provide janitorial services for offices; periodic cleaning and maintenance for offices.

D. Maintain approach walks free of mud, water, and snow.

E. Locate office in area shown in the drawings.

F. At completion of Work remove buildings, foundations, utility services, and debris. Restore
areas.

1.16 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

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

B. Remove underground installations to a minimum depth of 2 feet (600 mm).  Grade site as
indicated.

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

D. Restore existing facilities used during construction to original condition.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION



This page intentionally left blank



KCKCC Field House Addition 

Vehicular Access and Parking    015500  - 1   

SECTION 015500
VEHICULAR ACCESS AND PARKING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Access roads.

B. Parking.

C. Existing pavements and parking areas.

D. Permanent pavements and parking facilities.

E. Construction parking controls.

F. Haul routes.

G. Traffic signs and signals.

H. Maintenance.

I. Removal, repair.

J. Mud from site vehicles.

1.02 RELATED REQUIREMENTS

A. Section 011000 - Summary:  For access to site, work sequence, and occupancy.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 ACCESS ROADS

A. Tracked vehicles not allowed on paved areas.

B. Provide unimpeded access for emergency vehicles.  Maintain 20 foot (6 m) width driveways
with turning space between and around combustible materials.

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

3.02 PARKING

A. Use of designated areas of existing parking facilities by construction personnel is permitted.
1. Owner will determine exact area for parking in the existing Field House parking lot.

3.03 PERMANENT PAVEMENTS AND PARKING FACILITIES

A. Avoid traffic loading beyond paving design capacity.  Tracked vehicles not allowed.

3.04 CONSTRUCTION PARKING CONTROL

A. Monitor parking of construction personnel's vehicles in existing facilities.  Maintain vehicular
access to and through parking areas.

B. Prevent parking on or adjacent to access roads or in non-designated areas.

3.05 HAUL ROUTES

A. Consult with the Owner to establish public thoroughfares to be used for haul routes and site
access while on KCKCC campus.

B. Confine construction traffic to designated haul routes.

C. Provide traffic control at critical areas of haul routes to regulate traffic, to minimize interference
with public traffic.

3.06 TRAFFIC SIGNS AND SIGNALS

A. At approaches to site and on site, install at crossroads, detours, parking areas, and elsewhere
as needed to direct construction and affected public traffic.

3.07 MAINTENANCE

A. Maintain traffic and parking areas in a sound condition free of excavated material, construction
equipment, products, mud, snow, and ice.
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B. Maintain existing paved areas used for construction; promptly repair breaks, potholes, low
areas, standing water, and other deficiencies, to maintain paving and drainage in original, or
specified, condition.

3.08 REMOVAL, REPAIR

A. Repair existing facilities damaged by use, to original condition.

B. Remove equipment and devices when no longer required.

C. Repair damage caused by installation.

3.09 MUD FROM SITE VEHICLES

A. Provide means of removing mud from vehicle wheels before entering streets.

END OF SECTION
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SECTION 015713
TEMPORARY EROSION AND SEDIMENT CONTROL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Prevention of erosion due to construction activities.

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

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

D. Performance bond.

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

1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete:  Concrete for temporary and permanent erosion
control structures indicated on drawings.

1.03 REFERENCE STANDARDS

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

B. ASTM D4491/D4491M - Standard Test Methods for Water Permeability of Geotextiles by
Permittivity 2022.

C. ASTM D4533/D4533M - Standard Test Method for Trapezoid Tearing Strength of Geotextiles
2015 (Reapproved 2023).

D. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles 2015a (Reapproved 2023).

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

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

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

H. FHWA FLP-94-005 - Best Management Practices for Erosion and Sediment Control 1995.

I. USDA TR-55 - Urban Hydrology for Small Watersheds; USDA Natural Resources Conservation
Service 2015.

1.04 PERFORMANCE REQUIREMENTS

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

B. Also comply with all more stringent requirements of  Unified Government of Wyandotte County 
Erosion and Sedimentation Control Manual .

C. Develop and follow an Erosion and Sedimentation Prevention Plan..

D. Do not begin clearing, grading, or other work involving disturbance of ground surface cover until
applicable permits have been obtained; furnish all documentation required to obtain applicable
permits.
1. Owner will withhold payment to Contractor equivalent to all fines resulting from non-

compliance with applicable regulations.

E. Timing:  Put preventive measures in place as soon as possible after disturbance of surface
cover and before precipitation occurs.
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F. Storm Water Runoff:  Control increased storm water runoff due to disturbance of surface cover
due to construction activities for this project.
1. Prevent runoff into storm and sanitary sewer systems, including open drainage channels,

in excess of actual capacity or amount allowed by authorities having jurisdiction,
whichever is less.

2. Anticipate runoff volume due to the most extreme short term and 24-hour rainfall events
that might occur in 25 years.

G. Erosion On Site:  Minimize wind, water, and vehicular erosion of soil on project site due to
construction activities for this project.
1. Control movement of sediment and soil from temporary stockpiles of soil.
2. Prevent development of ruts due to equipment and vehicular traffic.
3. If erosion occurs due to non-compliance with these requirements, restore eroded areas at

no cost to Owner.

H. Erosion Off Site:  Prevent erosion of soil and deposition of sediment on other properties caused
by water leaving the project site due to construction activities for this project.
1. Prevent windblown soil from leaving the project site.
2. Prevent tracking of mud onto public roads outside site.
3. Prevent mud and sediment from flowing onto sidewalks and pavements.
4. If erosion occurs due to non-compliance with these requirements, restore eroded areas at

no cost to Owner.

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

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

2. If sediment basins are used as temporary preventive measures, pump dry and remove
deposited sediment after each storm.

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

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

K. Open Water:  Prevent standing water that could become stagnant.

L. Maintenance:  Maintain temporary preventive measures until permanent measures have been
established.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Erosion and Sedimentation Control Plan:
1. Submit within 2 weeks after Notice to Proceed.
2. Include:

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

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

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

d. Schedule of temporary preventive measures, in relation to ground disturbing
activities.

e. Other information required by law.
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f. Format required by law is acceptable, provided any additional information specified is
also included.

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

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

D. Maintenance Instructions:  Provide instructions covering inspection and maintenance for
temporary measures that must remain after Substantial Completion.

PART 2  PRODUCTS

2.01 MATERIALS

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

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

C. Bales:  Air dry, rectangular straw bales.
1. Cross Section:  14 by 18 inches (350 by 450 mm), minimum.
2. Bindings:  Wire or string, around long dimension.

D. Bale Stakes:  One of the following, minimum 3 feet (1 m) long:
1. Steel U- or T-section, with minimum mass of 1.33 pound per linear foot (1.98 kg per linear

m).
2. Wood, 2 by 2 inches (50 by 50 mm) in cross section.

E. Silt Fence Fabric:  Polypropylene geotextile resistant to common soil chemicals, mildew, and
insects; non-biodegradable; in longest lengths possible; fabric including seams with the
following minimum average roll lengths:
1. Average Opening Size:  30 U.S. Std. Sieve (0.600 mm), maximum, when tested in

accordance with ASTM D4751.
2. Permittivity:  0.05 sec^-1, minimum, when tested in accordance with ASTM

D4491/D4491M.
3. Ultraviolet Resistance:  Retaining at least 70 percent of tensile strength, when tested in

accordance with ASTM D4355/D4355M after 500 hours exposure.
4. Tensile Strength:  100 pounds-force (450 N), minimum, in cross-machine direction; 124

pounds-force (550 N),  minimum, in machine direction; when tested in accordance with
ASTM D4632/D4632M.

5. Elongation:  15 to 30 percent, when tested in accordance with ASTM D4632/D4632M.
6. Tear Strength:  55 pounds-force (245 N), minimum, when tested in accordance with ASTM

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

F. Silt Fence Posts:  One of the following, minimum 5 feet (1500 mm) long:
1. Steel U- or T-section, with minimum mass of 1.33 pound per linear foot (1.98 kg per linear

m).
2. Softwood, 4 by 4 inches (100 by 100 mm) in cross section.

PART 3  EXECUTION

3.01 EXAMINATION

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

3.02 PREPARATION

A. Schedule work so that soil surfaces are left exposed for the minimum amount of time.
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3.03 SCOPE OF PREVENTIVE MEASURES

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

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

a. Along downhill perimeter edge of disturbed areas, including soil stockpiles.
2. Space sediment barriers with the following maximum slope length upslope from barrier:

a. Slope of Less Than 2 Percent:  100 feet (30 m)..
b. Slope Between 2 and 5 Percent:  75 feet (23 m).
c. Slope Between 5 and 10 Percent:  50 feet (15 m).
d. Slope Between 10 and 20 Percent:  25 feet (7.5 m).
e. Slope Over 20 Percent:  15 feet (4.5 m).

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

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

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

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

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

F. Soil Stockpiles:  Protect using one of the following measures:
1. Cover with polyethylene film, secured by placing soil on outer edges.
2. Cover with mulch at least 4 inches (100 mm) thickness of pine needles, sawdust, bark,

wood chips, or shredded leaves, or 6 inches (150 mm) of straw or hay.

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

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

3.04 INSTALLATION

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

nominal 16 inch (405 mm) high barriers with minimum 36 inch (905 mm) long posts
spaced at 6 feet (1830 mm) maximum, with fabric embedded at least 4 inches (100 mm)
in ground.

3. Where slope gradient is steeper than 3:1 or barriers will be in place over 6 months, use
nominal 28 inch (710 mm) high barriers, minimum 48 inch (1220 mm) long posts spaced
at 6 feet (1830 mm) maximum, with fabric embedded at least 6 inches (150 mm) in
ground.

4. Where slope gradient is steeper than 3:1 and vertical height of slope between barriers is
more than 20 feet (6 m), use nominal 32 inch (810 mm) high barriers with woven wire
reinforcement and steel posts spaced at 4 feet (1220 mm) maximum, with fabric
embedded at least 6 inches (150 mm) in ground.

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

at least 18 inches (460 mm), with extra post.
7. Fasten fabric to wood posts using one of the following:

a. Four nails per post with 3/4 inch (19 mm) diameter flat or button head, 1 inch (25 mm)
long, and 14 gauge, 0.083 inch (2.11 mm) shank diameter.

b. Five staples per post with at least 17 gauge, 0.0453 inch (1.150 mm) wire, 3/4 inch
(19 mm) crown width and 1/2 inch (12 mm) long legs.

8. Fasten fabric to steel posts using wire, nylon cord, or integral pockets.
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9. Wherever runoff will flow around end of barrier or over the top, provide temporary splash
pad or other outlet protection; at such outlets in the run of the barrier, make barrier not
more than 12 inches (300 mm) high with post spacing not more than 4 feet (1220 mm).

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

turned uphill.
2. Install bales so that bindings are not in contact with the ground.
3. Embed bales at least 4 inches (100 mm) in the ground.
4. Anchor bales with at least two stakes per bale, driven at least 18 inches (450 mm) into the

ground; drive first stake in each bale toward the previously placed bale to force bales
together.

5. Fill gaps between ends of bales with loose straw wedged tightly.
6. Place soil excavated for trench against bales on the upslope side of the row, compacted.

C. Mulching Over All Areas:
1. Erosion Control Matting:  Comply with manufacturer's instructions.

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

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

3. On soils of very low fertility, apply 10-10-10 fertilizer at rate of 12 to 16 pounds per 1000
sq ft (6 to 8 kg per 100 sq m).

4. Incorporate fertilizer into soil before seeding.
5. Apply seed uniformly; if using drill or cultipacker seeders place seed 1/2 to 1 inch (12 to 25

mm) deep.
6. Irrigate as required to thoroughly wet soil to depth that will ensure germination, without

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

3.05 MAINTENANCE

A. Inspect preventive measures weekly, within 24 hours after the end of any storm that produces
0.5 inches (13 mm) or more rainfall at the project site, and daily during prolonged rainfall.

B. Repair deficiencies immediately.

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

other causes.

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

other causes.

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

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

3.06 CLEAN UP

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

B. Clean out temporary sediment control structures that are to remain as permanent measures.
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C. Where removal of temporary measures would leave exposed soil, shape surface to an
acceptable grade and finish to match adjacent ground surfaces.

END OF SECTION
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SECTION 015719
TEMPORARY ENVIRONMENTAL CONTROLS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Construction procedures to promote adequate indoor air quality after construction.

B. Building flush-out after construction and before occupancy.

C. Testing indoor air quality before commencement of construction; existing building areas only.

D. Testing indoor air quality after completion of construction.

1.02 PROJECT GOALS

A. Dust and Airborne Particulates:  Prevent deposition of dust and other particulates in HVAC
ducts and equipment.
1. Cleaning of ductwork is not contemplated under this Contract.
2. Contractor shall bear the cost of cleaning required due to failure to protect ducts and

equipment from construction dust.
3. Establish condition of existing ducts and equipment prior to start of alterations.

B. Airborne Contaminants:  Procedures and products have been specified to minimize indoor air
pollutants.
1. Furnish products meeting the specifications.
2. Avoid construction practices that could result in contamination of installed products

leading to indoor air pollution.

1.03 RELATED REQUIREMENTS

A. Section 014000 - Quality Requirements:  Testing and inspection services.

1.04 REFERENCE STANDARDS

A. ASTM D5197 - Standard Test Method for Determination of Formaldehyde and Other Carbonyl
Compounds in Air (Active Sampler Methodology) 2021.

B. CAL (CDPH SM) - Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers Version 1.2 2017.

C. EPA 600/4-90/010 - Compendium of Methods for the Determination of Air Pollutants in Indoor
Air 1990.

D. EPA 625/R-96/010b - Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air 1999.

E. SMACNA (OCC) - IAQ Guidelines for Occupied Buildings Under Construction 2007.

1.05 DEFINITIONS

A. Adsorptive Materials:  Gypsum board, acoustical ceiling tile and panels, carpet and carpet tile,
fabrics, fibrous insulation, and other similar products.

B. Contaminants:  Gases, vapors, regulated pollutants, airborne mold and mildew, and the like, as
specified.

C. Particulates:  Dust, dirt, and other airborne solid matter.

D. Wet Work:  Concrete, plaster, coatings, and other products that emit water vapor or volatile
organic compounds during installation, drying, or curing.

PART 2  PRODUCTS

2.01 MATERIALS

A. Low VOC Materials:  See other sections for specific requirements for materials with low VOC
content.
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PART 3  EXECUTION

3.01 CONSTRUCTION PROCEDURES

A. Prevent the absorption of moisture and humidity by adsorptive 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.

E. Use of HVAC equipment and ductwork for ventilation during construction is not permitted:
1. Provide temporary ventilation equivalent to 1.5 air changes per hour, minimum.
2. Exhaust directly to outside.
3. Seal HVAC air inlets and outlets immediately after duct installation.

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

G. Prior to use of return air ductwork without intake filters clean up and remove dust and debris
generated by construction activities.
1. Inspect duct intakes, return air grilles, and terminal units for dust.
2. Clean plenum spaces, including top sides of lay-in ceilings, outsides of ducts, tops of

pipes and conduit.
3. Clean tops of doors and frames.
4. Clean mechanical and electrical rooms, including tops of pipes, ducts, and conduit,

equipment, and supports.
5. Clean return plenums of air handling units.
6. Remove intake filters last, after cleaning is complete.

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

I. Use other relevant recommendations of SMACNA (OCC) for avoiding unnecessary
contamination due to construction procedures.

3.02 AIR CLEANING AND TESTING IN DWELLING UNITS

3.03 BUILDING FLUSH-OUT

A. Contractor's Option:  Either full continuous flush-out OR satisfactory air contaminant testing is
required, not both.

B. Perform building flush-out before occupancy.

C. Do not start flush-out until:
1. All construction is complete.
2. HVAC systems have been tested, adjusted, and balanced for proper operation.
3. Cleaning of inside of HVAC ductwork, if specified elsewhere, has been completed.
4. Inspection of inside of return air ducts and terminal units confirms that cleaning is not

necessary.
5. New HVAC filtration media have been installed.

D. Building Flush-Out:  Operate all ventilation systems at normal flow rates with 100 percent
outside air until a total air volume of 14,000 cubic feet per square foot (4500 cubic meters per
square meter) of floor area has been supplied.
1. Obtain Owner's concurrence that construction is complete enough before beginning flush-

out.
2. Maintain interior temperature of at least 60 degrees F (15 degrees C) and interior relative

humidity no higher than 60 percent.
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3. If additional construction involving materials that produce particulates or any of the
specified contaminants is conducted during flush-out, start flush-out over.

4. If interior spaces must be occupied prior to completion of the flush-out, supply a minimum
of 25 percent of the total air volume prior to occupancy, and:
a. Begin ventilation at least three hours prior to daily occupancy.
b. Continue ventilation during all occupied periods.
c. Provide minimum outside air volume of 0.30 cfm per square foot (0.0015 cu m/s/sq

m) or design minimum outside air rate, whichever is greater.

E. Install new HVAC filtration media after completion of flush-out and before occupancy or further
testing.

3.04 AIR CONTAMINANT TESTING

A. Contractor's Option:  Either full continuous flush-out, or satisfactory air contaminant testing is
required, not both.

B. Perform air contaminant testing before starting construction, as base line for evaluation of post-
construction testing.

C. Perform air contaminant testing before occupancy.

D. Do not start air contaminant testing until:
1. All construction is complete, including interior finishes.
2. HVAC systems have been tested, adjusted, and balanced for proper operation.
3. Cleaning of inside of HVAC ductwork, if specified elsewhere, has been completed.
4. New HVAC filtration media have been installed.

E. Indoor Air Samples:  Collect from spaces representative of occupied areas:
1. Collect samples while operable windows and exterior doors are closed, HVAC system is

running normally as if occupied, with design minimum outdoor air, but with the building
unoccupied.

2. Collect samples from spaces in each contiguous floor area in each air handler zone, but
not less than one sample per 25,000 square feet (2300 square meters); take samples
from areas having the least ventilation and those having the greatest presumed source
strength.

3. Collect samples from height from 36 inches (915 mm) to 72 inches (1830 mm) above
floor.

4. Collect samples from same locations on 3 consecutive days during normal business
hours; average the results of each set of 3 samples.

5. When retesting the same building areas, take samples from at least the same locations as
in first test.

F. Outdoor Air Samples:  Collect samples at outside air intake of each air handler at the same
time as indoor samples are taken.

G. Analyze air samples and submit report.

H. Volatile Organic Compounds Limits:
1. Formaldehyde:  Not more than 27 parts per billion.
2. Total Volatile Organic Compounds (TVOCs):  Not more than 500 micrograms per cubic

meter.
3. Chemicals Listed in CAL (CDPH SM) Table 4-1, other than Formaldehyde:  Not more than

allowable concentrations listed in Table 4-1.

I. Air Contaminant Concentration Test Methods:
1. Formaldehyde:  ASTM D5197, EPA 625/R-96/010b Method TO-11A, or EPA 600/4-90/010

Method IP-6A.
2. Particulates:  EPA 600/4-90/010 Method IP-10.
3. Total Volatile Organic Compounds (TVOC):  EPA 625/R-96/010b Method TO-1, TO-15, or

TO-17; or EPA 600/4-90/010 Method IP-1.
4. Chemicals Listed in CAL (CDPH SM) Table 4-1, except Formaldehyde:  ASTM D5197, or

EPA 625/R-96/010b Method TO-1, TO-15, or TO-17.
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5. Carbon Monoxide: EPA 600/4-90/010 Method IP-3, plus measure outdoor air; measure in
ppm; report both indoor and outdoor measurements.

END OF SECTION
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SECTION 016000
PRODUCT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General product requirements.

B. Re-use of existing products.

C. Transportation, handling, storage and protection.

D. Product option requirements.

E. Substitution limitations.

F. Procedures for Owner-supplied products.

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

1.02 RELATED REQUIREMENTS

A. Section 011000 - Summary:  Lists of products to be removed from existing building.

B. Section 011000 - Summary:  Identification of Owner-supplied products.

C. Section 012500 - Substitution Procedures:  Substitutions made during procurement and/or
construction phases.

D. Section 014000 - Quality Requirements:  Product quality monitoring.

E. Section 016116 - Volatile Organic Compound (VOC) Content Restrictions:  Requirements for
VOC-restricted product categories.

F. Section 017419 - Construction Waste Management and Disposal:  Waste disposal
requirements potentially affecting product selection, packaging and substitutions.

1.03 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.04 SUBMITTALS

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

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

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

manufacturer's standard colors, textures, and patterns.

PART 2  PRODUCTS

2.01 EXISTING PRODUCTS

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

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

C. Specific Products to be Reused:  The reuse of certain materials and equipment already existing
on the project site is required.
1. See Section 011000 for list of items required to be salvaged for reuse and relocation.
2. If reuse of other existing materials or equipment is desired, submit substitution request.
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2.02 NEW PRODUCTS

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

B. See Section 014000 - Quality Requirements, for additional source quality control requirements.

C. Use of products having any of the following characteristics is not permitted:
1. Made using or containing CFC's or HCFC's.
2. Containing lead, cadmium, or asbestos.

D. Where other criteria are met, Contractor shall give preference to products that:
1. If used on interior, have lower emissions, as defined in Section 016116.
2. If wet-applied, have lower VOC content, as defined in Section 016116.
3. Result in less construction waste.  See Section 017419
4. Are made of recycled materials.

2.03 PRODUCT OPTIONS

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

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

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

2.04 MAINTENANCE MATERIALS

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

B. Deliver to Project site; obtain receipt prior to final payment.

PART 3  EXECUTION

3.01 SUBSTITUTION LIMITATIONS

A. See Section 012500 - Substitution Procedures.

3.02 OWNER-SUPPLIED PRODUCTS

A. See Section 011000 - Summary for identification of Owner-supplied products.

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

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

items.
5. Arrange for manufacturers' warranties, inspections, and service.

C. Contractor's Responsibilities:
1. Review Owner reviewed shop drawings, product data, and samples.
2. Receive and unload products at site; inspect for completeness or damage jointly with

Owner.
3. Handle, store, install and finish products.
4. Repair or replace items damaged after receipt.

3.03 TRANSPORTATION AND HANDLING

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

B. If special precautions are required, attach instructions prominently and legibly on outside of
packaging.

C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site
storage time and potential damage to stored materials.
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D. Transport and handle products in accordance with manufacturer's instructions.

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

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

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

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

3.04 STORAGE AND PROTECTION

A. Provide protection of stored materials and products against theft, casualty, or deterioration.

B. Designate receiving/storage areas for incoming products so that they are delivered according to
installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.  See Section 017419.
1. Structural Loading Limitations:  Handle and store products and materials so as not to

exceed static and dynamic load-bearing capacities of project floor and roof areas.

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

D. Store with seals and labels intact and legible.

E. Arrange storage of materials and products to allow for visual inspection for the purpose of
determination of quantities, amounts, and unit counts.

F. Store sensitive products in weathertight, climate-controlled enclosures in an environment
favorable to product.

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

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

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

J. Do not store products directly on the ground.

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

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

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

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

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

END OF SECTION
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SECTION 017000
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.

B. Requirements for alterations work, including selective demolition, ______.

C. Pre-installation meetings.

D. Cutting and patching.

E. Surveying for laying out the work.

F. Cleaning and protection.

G. Starting of systems and equipment.

H. Demonstration and instruction of Owner personnel.

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

J. General requirements for maintenance service.

1.02 RELATED REQUIREMENTS

A. Section 011000 - Summary:  Limitations on working in existing building; continued occupancy;
work sequence; identification of salvaged and relocated materials.

B. Section 013000 - Administrative Requirements:  Submittals procedures, Electronic document
submittal service.

C. Section 014000 - Quality Requirements:  Testing and inspection procedures.

D. Section 015000 - Temporary Facilities and Controls:   Temporary exterior enclosures.

E. Section 015000 - Temporary Facilities and Controls:  Temporary interior partitions.

F. Section 015713 - Temporary Erosion and Sediment Control:  Additional erosion and
sedimentation control requirements.

G. Section 017419 - Construction Waste Management and Disposal:  Additional procedures for
trash/waste removal, recycling, salvage, and reuse.

H. Section 017800 - Closeout Submittals:  Project record documents, operation and maintenance
data, warranties, and bonds.

I. Section 017900 - Demonstration and Training:  Demonstration of products and systems to be
commissioned and where indicated in specific specification sections

J. Section 024100 - Demolition:  Demolition of whole structures and parts thereof; site utility
demolition.

1.03 REFERENCE STANDARDS

A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations
2022, with Errata (2021).

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Survey work:  Submit name, address, and telephone number of Surveyor before starting survey
work.
1. On request, submit documentation verifying accuracy of survey work.
2. Submit a copy of site drawing signed by the Land Surveyor, that the elevations and

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

C. Demolition Plan:  Submit demolition plan as specified by OSHA and local authorities.
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1. Indicate extent of demolition, removal sequence, bracing and shoring, and location and
construction of barricades and fences.  Include design drawings and calculations for
bracing and shoring.

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

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

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

1.05 QUALIFICATIONS

A. For demolition work, employ a firm specializing in the type of work required.

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

C. For design of temporary shoring and bracing, employ a Professional Engineer experienced in
design of this type of work and licensed in the State in which the Project is located.

1.06 PROJECT CONDITIONS

A. Use of explosives is not permitted.

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

C. Protect site from puddling or running water.  Provide water barriers as required to protect site
from soil erosion.

D. Perform dewatering activities, as required, for the duration of the project.

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

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

occupied by Owner.

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

clays.
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4. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly
apply corrective measures.

H. Noise Control:  Provide methods, means, and facilities to minimize noise produced by
construction operations.
1. Limit conduct of especially noisy work to the hours of 8 am to 5 pm.

a. Notify the Owner 24 hours in advance.

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

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

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

1.07 COORDINATION

A. See Section 011000 for occupancy-related requirements.

B. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to
ensure efficient and orderly sequence of installation of interdependent construction elements,
with provisions for accommodating items installed later.

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

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

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

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

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

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

PART 2  PRODUCTS

2.01 PATCHING MATERIALS

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

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

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section 016000 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

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

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

C. Examine and verify specific conditions described in individual specification sections.
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D. Take field measurements before confirming product orders or beginning fabrication, to minimize
waste due to over-ordering or misfabrication.

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

F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements
subject to damage or movement during cutting and patching.  After uncovering existing work,
assess conditions affecting performance of work.  Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION

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

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

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

3.03 PREINSTALLATION MEETINGS

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

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

C. Notify Architect  five  days in advance of meeting date.

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

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

3.04 LAYING OUT THE WORK

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

B. Promptly notify Architect of any discrepancies discovered.

C. Contractor shall locate and protect survey control and reference points.

D. Protect survey control points prior to starting site work; preserve permanent reference points
during construction.

E. Promptly report to Architect the loss or destruction of any reference point or relocation required
because of changes in grades or other reasons.

F. Replace dislocated survey control points based on original survey control.  Make no changes
without prior written notice to  Architect.

G. Utilize recognized engineering survey practices.

H. Establish elevations, lines and levels.  Locate and lay out by instrumentation and similar
appropriate means:
1. Site improvements including pavements; stakes for grading, fill and topsoil placement;

utility locations, slopes, and invert elevations; and ________.
2. Grid or axis for structures.
3. Building foundation, column locations, ground floor elevations, and ________.

I. Periodically verify layouts by same means.

J. Maintain a complete and accurate log of control and survey work as it progresses.

3.05 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for replacement.

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.
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C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and
horizontal lines, unless otherwise indicated.

D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.

E. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.06 ALTERATIONS

A. Drawings showing existing construction and utilities are based on casual field observation and
existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Architect before disturbing existing installation.
3. Beginning of alterations work constitutes acceptance of existing conditions.

B. Keep areas in which alterations are being conducted separated from other areas that are still
occupied.
1. Provide, erect, and maintain temporary dustproof partitions of construction specified in

Section 015000 in locations indicated on drawings.
2. Provide sound retardant partitions of construction indicated on drawings in locations

indicated on drawings.

C. Maintain weatherproof exterior building enclosure except for interruptions required for
replacement or modifications; take care to prevent water and humidity damage.
1. Where openings in exterior enclosure exist, provide construction to make exterior

enclosure weatherproof.
2. Insulate existing ducts or pipes that are exposed to outdoor ambient temperatures by

alterations work.

D. Remove existing work as indicated and as required to accomplish new work.
1. Remove items indicated on drawings.
2. Relocate items indicated on drawings.
3. Where new surface finishes are to be applied to existing work, perform removals, patch,

and prepare existing surfaces as required to receive new finish; remove existing finish if
necessary for successful application of new finish.

4. Where new surface finishes are not specified or indicated, patch holes and damaged
surfaces to match adjacent finished surfaces as closely as possible.

E. Services: Remove, relocate, and extend existing systems to accommodate new construction.
1. Maintain existing active systems that are to remain in operation; maintain access to

equipment and operational components; if necessary, modify installation to allow access
or provide access panel.

2. Where existing systems or equipment are not active and Contract Documents require
reactivation, put back into operational condition; repair supply, distribution, and equipment
as required.

3. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready
for service.
a. Disable existing systems only to make switchovers and connections; minimize

duration of outages.
b. See Section 011000 for other limitations on outages and required notifications.
c. Provide temporary connections as required to maintain existing systems in service.

4. Verify that abandoned services serve only abandoned facilities.
5. Remove abandoned pipe, ducts, conduits, and equipment , including those above

accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification; patch holes left by removal using materials specified for new
construction.

F. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
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3. Repair adjacent construction and finishes damaged during removal work.

G. Adapt existing work to fit new work:  Make as neat and smooth transition as possible.
1. When existing finished surfaces are cut so that a smooth transition with new work is not

possible, terminate existing surface along a straight line at a natural line of division and
make recommendation to Architect.

2. Where a change of plane of 1/4 inch (6 mm) or more occurs in existing work, submit
recommendation for providing a smooth transition for Architect review and request
instructions.

H. Patching:  Where the existing surface is not indicated to be refinished, patch to match the
surface finish that existed prior to cutting.  Where the surface is indicated to be refinished,
patch so that the substrate is ready for the new finish.

I. Refinish existing surfaces as indicated:
1. Where rooms or spaces are indicated to be refinished, refinish all visible existing surfaces

to remain to the specified condition for each material, with a neat transition to adjacent
finishes.

2. If mechanical or electrical work is exposed accidentally during the work, re-cover and
refinish to match.

J. Clean existing systems and equipment.

K. Remove demolition debris and abandoned items from alterations areas and dispose of off-site;
do not burn or bury.

L. Do not begin new construction in alterations areas before demolition is complete.

M. Comply with all other applicable requirements of this section.

3.07 CUTTING AND PATCHING

A. Whenever possible, execute the work by methods that avoid cutting or patching.

B. See Alterations article above for additional requirements.

C. Perform whatever cutting and patching is necessary to:
1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-complying work.

D. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to
original condition.

E. Employ skilled and experienced  installer to perform cutting for weather exposed and moisture
resistant elements, and sight exposed surfaces.

F. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior
approval.

G. Restore work with new products in accordance with requirements of Contract Documents.

H. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.

I. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids
with fire rated material in accordance with Section 078400, to full thickness of the penetrated
element.

J. Patching:
1. Finish patched surfaces to match finish that existed prior to patching.  On continuous

surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire
unit.
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2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other

imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

3.08 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly
condition.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed
or remote spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning
to eliminate dust.

D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and
dispose off-site; do not burn or bury.

3.09 PROTECTION OF INSTALLED WORK

A. See Section 017610 for temporary protective covering materials.

B. Protect installed work from damage by construction operations.

C. Provide special protection where specified in individual specification sections.

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. Protect finished floors and other surfaces from traffic, dirt, wear, damage, or movement of
heavy objects, by protecting with durable sheet materials.

G. Protect work from spilled liquids.  If work is exposed to spilled liquids, immediately remove
protective coverings, dry out work, and replace protective coverings.

H. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

I. Prohibit traffic from landscaped areas.

J. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.

3.10 SYSTEM STARTUP

A. Coordinate schedule for start-up of various equipment and systems.

B. Notify Architect and Owner seven days prior to start-up of each item.

C. Verify that each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions that may cause damage.

D. Verify tests, meter readings, and specified electrical characteristics agree with those required
by the equipment or system manufacturer.

E. Verify that wiring and support components for equipment are complete and tested.

F. Execute start-up under supervision of applicable Contractor personnel and manufacturer's
representative in accordance with manufacturers' instructions.

G. Submit a written report that equipment or system has been properly installed and is functioning
correctly.

3.11 DEMONSTRATION AND INSTRUCTION

A. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to
date of Substantial Completion.

B. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance,
and shutdown of each item of equipment at scheduled time, at equipment location.
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C. For equipment or systems requiring seasonal operation, perform demonstration for other
season within six months.

D. Provide a qualified person who is knowledgeable about the Project to perform demonstration
and instruction of Owner's personnel.

E. Utilize 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.

F. Prepare and insert additional data in operations and maintenance manuals when need for
additional data becomes apparent during instruction.

G. The amount of time required for instruction on each item of equipment and system is that
specified in individual sections.

3.12 ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.

B. Testing, adjusting, and balancing HVAC systems:  See Section 230593 - System Testing &
Balancing.

3.13 FINAL CLEANING

A. Execute final cleaning  prior to Substantial Completion .

B. Use cleaning materials that are nonhazardous.

C. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains
and foreign substances, polish transparent and glossy surfaces,  vacuum carpeted and soft
surfaces.

D. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical  equipment.

E. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

F. Clean filters of operating equipment.

G. Clean debris from roofs, scuppers, overflow drains, area drains, and drainage systems .

H. Clean site; sweep paved areas, rake clean landscaped surfaces.

I. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;
dispose of in legal manner; do not burn or bury.

3.14 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.
1. Provide copies to Architect and Owner.

B. Accompany Project Coordinator on preliminary inspection to determine items to be listed for
completion or correction in the Contractor's Correction Punch List for Contractor's Notice of
Substantial Completion.

C. Notify Architect when work is considered ready for Architect's Substantial Completion
observation.

D. Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for Architect's Substantial Completion
inspection.

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Architect's and Contractor's comprehensive list of items identified to be completed or corrected
and submit to Architect.

F. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.
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G. Notify Architect when work is considered finally complete and ready for Architect's Substantial
Completion final inspection.

H. Complete items of work determined by Architect listed in executed Certificate of Substantial
Completion.

3.15 MAINTENANCE

A. Provide service and maintenance of components indicated in specification sections.

B. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than
one year from the Date of Substantial Completion or the length of the specified warranty,
whichever is longer.

C. Examine system components at a frequency consistent with reliable operation.  Clean, adjust,
and lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components.  Repair or replace
parts whenever required.  Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION
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SECTION 017419
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1  GENERAL

1.01 WASTE MANAGEMENT REQUIREMENTS

A. Owner requires that this project generate the least amount of trash and waste possible.

B. Employ processes that ensure the generation of as little waste as possible due to error, poor
planning, breakage, mishandling, contamination, or other factors.

C. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as
economically feasible.

D. Methods of trash/waste disposal that are not acceptable are:
1. Burning on the project site.
2. Burying on the project site.
3. Dumping or burying on other property, public or private.
4. Other illegal dumping or burying.

E. Regulatory Requirements:  Contractor is responsible for knowing and complying with regulatory
requirements, including but not limited to Federal, state and local requirements, pertaining to
legal disposal of all construction and demolition waste materials.

1.02 RELATED REQUIREMENTS

A. Section 011000 - Summary:  List of items to be salvaged from the existing building for
relocation in project or for Owner.

B. Section 012500 - Substitution Procedures.

C. Section 013000 - Administrative Requirements:  Additional requirements for project meetings,
reports, submittal procedures, and project documentation.

D. Section 015000 - Temporary Facilities and Controls:  Additional requirements related to
trash/waste collection and removal facilities and services.

E. Section 016000 - Product Requirements:  Waste prevention requirements related to product
substitutions.

F. Section 016000 - Product Requirements:  Waste prevention requirements related to delivery,
storage, and handling.

G. Section 017000 - Execution and Closeout Requirements:  Trash/waste prevention procedures
related to demolition, cutting and patching, installation, protection, and cleaning.

1.03 DEFINITIONS

A. Clean:  Untreated and unpainted;  not contaminated with oils, solvents, caulk, or the like.

B. Construction and Demolition Waste:  Solid wastes typically including building materials,
packaging, trash, debris, and rubble resulting from construction, remodeling, repair and
demolition operations.

C. Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity,
toxicity or reactivity.

D. Nonhazardous:  Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility,
corrosivity, toxicity, or reactivity.

E. Nontoxic:  Neither immediately poisonous to humans nor poisonous after a long period of
exposure.

F. Recyclable:  The ability of a product or material to be recovered at the end of its life cycle and
remanufactured into a new product for reuse by others.

G. Recycle:  To remove a waste material from the project site to another site for remanufacture
into a new product for reuse by others.

H. Recycling:  The process of sorting, cleansing, treating and reconstituting solid waste and other
discarded materials for the purpose of using the altered form.  Recycling does not include
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burning, incinerating, or thermally destroying waste.

I. Return:  To give back reusable items or unused products to vendors for credit.

J. Reuse:  To reuse a construction waste material in some manner on the project site.

K. Salvage:  To remove a waste material from the project site to another site for resale or reuse by
others.

L. Sediment:  Soil and other debris that has been eroded and transported by storm or well
production run-off water.

M. Source Separation:  The act of keeping different types of waste materials separate beginning
from the first time they become waste.

N. Toxic:  Poisonous to humans either immediately or after a long period of exposure.

O. Trash:  Any product or material unable to be reused, returned, recycled, or salvaged.

P. Waste:  Extra material or material that has reached the end of its useful life in its intended use.
 Waste includes salvageable, returnable, recyclable, and reusable material.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 WASTE MANAGEMENT PROCEDURES

A. See Section 011000 for list of items to be salvaged from the existing building for relocation in
project or for Owner.

B. See Section 013000 for additional requirements for project meetings, reports, submittal
procedures, and project documentation.

C. See Section 015000 for additional requirements related to trash/waste collection and removal
facilities and services.

D. See Section 016000 for waste prevention requirements related to delivery, storage, and
handling.

E. See Section 017000 for trash/waste prevention procedures related to demolition, cutting and
patching, installation, protection, and cleaning.

3.02 WASTE MANAGEMENT PLAN IMPLEMENTATION

A. Manager:  Designate an on-site person or persons responsible for instructing workers and
overseeing and documenting results of the Waste Management Plan.

B. 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.

C. Meetings:  Discuss trash/waste management goals and issues at project meetings.
1. Preconstruction meeting.
2. Regular job-site meetings.

D. Facilities:  Provide specific facilities for separation and storage of materials for recycling,
salvage, reuse, return, and trash disposal, for use by all contractors and installers.
1. As a minimum, provide:

a. Separate area for storage of materials to be reused on-site, such as wood cut-offs for
blocking.

2. Provide containers as required.
3. Provide adequate space for pick-up and delivery and convenience to subcontractors.
4. Keep recycling and trash/waste bin areas neat and clean and clearly marked in order to

avoid contamination of materials.

E. Hazardous Wastes:  Separate, store, and dispose of hazardous wastes according to applicable
regulations.
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F. Recycling:  Separate, store, protect, and handle at the site identified recyclable waste products
in order to prevent contamination of materials and to maximize recyclability of identified
materials.  Arrange for timely pickups from the site or deliveries to recycling facility in order to
prevent contamination of recyclable materials.

G. Reuse of Materials On-Site:  Set aside, sort, and protect separated products in preparation for
reuse.

H. Salvage:  Set aside, sort, and protect products to be salvaged for reuse off-site.

END OF SECTION
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SECTION 017800
CLOSEOUT SUBMITTALS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project record documents.

B. Operation and maintenance data.

C. Warranties and bonds.

1.02 RELATED REQUIREMENTS

A. Section 007200 - General Conditions and 007300 - Supplementary Conditions:  Performance
bond and labor and material payment bonds, warranty, and correction of work.

B. Section 013000 - Administrative Requirements:  Submittals procedures, shop drawings, product
data, and samples.

C. Section 017000 - Execution and Closeout Requirements:  Contract closeout procedures.

D. Individual Product Sections:  Specific requirements for operation and maintenance data.

E. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS

A. Project Record Documents:  Submit documents to Architect with claim for final Application for
Payment.

B. Operation and Maintenance Data:
1. For equipment, or component parts of equipment put into service during construction and

operated by Owner, submit completed documents within ten days after acceptance.
2. Submit one copy of completed documents 15 days prior to final inspection.  This copy will

be reviewed and returned after final inspection, with Architect comments.  Revise content
of all document sets as required prior to final submission.

3. Submit two sets of revised final documents in final form within 10 days after final
inspection.

C. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction with

Owner's permission, submit documents within 10 days after acceptance.
2. Make other submittals within 10 days after Date of Substantial Completion, prior to final

Application for Payment.
3. For items of Work for which acceptance is delayed beyond Date of Substantial

Completion, submit within 10 days after acceptance, listing the date of acceptance as the
beginning of the warranty period.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.
2. Specifications.
3. Addenda.
4. Change Orders and other modifications to the Contract.

B. Ensure entries are complete and accurate, enabling future reference by Owner.

C. Store record documents separate from documents used for construction.

D. Record information concurrent with construction progress.

E. Specifications:  Legibly mark and record at each product section description of actual products
installed, including the following:
1. Manufacturer's name and product model and number.
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2. Product substitutions or alternates utilized.
3. Changes made by Addenda and modifications.

F. Record Drawings:  Legibly mark each item to record actual construction including:
1. Measured horizontal and vertical locations of underground utilities and appurtenances,

referenced to permanent surface improvements.
2. Measured locations of internal utilities and appurtenances concealed in construction,

referenced to visible and accessible features of the Work.
3. Field changes of dimension and detail.
4. Details not on original Contract drawings.

3.02 OPERATION AND MAINTENANCE DATA

A. Source Data:  For each product or system, list names, addresses and telephone numbers of
Subcontractors and suppliers, including local source of supplies and replacement parts.

B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and
data applicable to installation.  Delete inapplicable information.

C. Drawings:  Supplement product data to illustrate relations of component parts of equipment and
systems, to show control and flow diagrams.  Do not use Project Record Documents as
maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions
for each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

A. For Each Product, Applied Material, and Finish:
1. Product data, with catalog number, size, composition, and color and texture designations.
2. Information for re-ordering custom manufactured products.

B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents
and methods, precautions against detrimental cleaning agents and methods, and
recommended schedule for cleaning and maintenance.

C. Moisture protection and weather-exposed products:  Include product data listing applicable
reference standards, chemical composition, and details of installation.  Provide
recommendations for inspections, maintenance, and repair.

D. Additional information as specified in individual product specification sections.

E. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A. For Each Item of Equipment and Each System:
1. Description of unit or system, and component parts.
2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.
4. Complete nomenclature and model number of replaceable parts.

B. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

C. Panelboard Circuit Directories:  Provide electrical service characteristics, controls, and
communications; typed.

D. Include color coded wiring diagrams as installed.

E. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions
and sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.
 Include summer, winter, and any special operating instructions.
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F. Maintenance Requirements:  Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.
1. Include HVAC outdoor and exhaust air damper calibration strategy.

a. Include provisions which ensure that full closure of dampers can be achieved.
2. Include Carbon Dioxide Monitoring Protocol.
3. Include Carbon Monoxide Monitoring Protocol.
4. Include Frost Mitigation Strategy for ventilation heat-recovery system, if required.

G. Provide servicing and lubrication schedule, and list of lubricants required.

H. Include manufacturer's printed operation and maintenance instructions.

I. Include sequence of operation by controls manufacturer.

J. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

K. Provide control diagrams by controls manufacturer as installed.

L. Provide Contractor's coordination drawings, with color coded piping diagrams as installed.

M. Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and
control diagrams.

N. Provide list of original manufacturer's spare parts, current prices, and recommended quantities
to be maintained in storage.

O. Include test and balancing reports.

3.05 ASSEMBLY OF  OPERATION AND MAINTENANCE MANUALS

A. Assemble operation and maintenance data into durable manuals for Owner's personnel use,
with data arranged in the same sequence as, and identified by, the specification sections.

B. Where systems involve more than one specification section, provide separate tabbed divider for
each system.

C. Binders:  Commercial quality, 8-1/2 by 11 inch (216 by 280 mm) three D side ring binders with
durable plastic covers; 2 inch (50 mm) maximum ring size.  When multiple binders are used,
correlate data into related consistent groupings.

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

E. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of
Architect, Consultants, Contractor and subcontractors, with names of responsible parties.

F. Tables of Contents:  List every item separated by a divider, using the same identification as on
the divider tab; where multiple volumes are required, include all volumes Tables of Contents in
each volume, with the current volume clearly identified.

G. Dividers:  Provide tabbed dividers for each separate product and system; identify the contents
on the divider tab; immediately following the divider tab include a description of product and
major component parts of equipment.

H. Text:  Manufacturer's printed data, or typewritten data on 20 pound paper.

I. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to
size of text pages.

J. Arrangement of Contents:  Organize each volume in parts as follows:
1. Project Directory.
2. Table of Contents, of all volumes, and of this volume.
3. Operation and Maintenance Data:  Arranged by system, then by product category.

a. Source data.
b. Product data, shop drawings, and other submittals.
c. Operation and maintenance data.
d. Field quality control data.
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e. Photocopies of warranties and bonds.

3.06 WARRANTIES AND BONDS

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers,
and manufacturers, within 10 days after completion of the applicable item of work.  Except for
items put into use with Owner's permission, leave date of beginning of time of warranty until
Date of Substantial completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.

C. Co-execute submittals when required.

D. Retain warranties and bonds until time specified for submittal.

E. Manual:  Bind in commercial quality 8-1/2 by 11 inch (216 by 279 mm) three D side ring binders
with durable plastic covers.

F. Cover:  Identify each binder with typed or printed title WARRANTIES AND BONDS, with title of
Project; name, address and telephone number of Contractor and equipment supplier; and
name of responsible company principal.

G. Table of Contents:  Neatly typed, in the sequence of the Table of Contents of the Project
Manual, with each item identified with the number and title of the specification section in which
specified, and the name of product or work item.

H. Separate each warranty or bond with index tab sheets keyed to the Table of Contents listing.
 Provide full information, using separate typed sheets as necessary.  List Subcontractor,
supplier, and manufacturer, with name, address, and telephone number of responsible
principal.

END OF SECTION
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SECTION 017900
DEMONSTRATION AND TRAINING

PART 1  GENERAL

1.01 SUMMARY

A. Demonstration of products and systems to be commissioned and where indicated in specific
specification sections.

B. Training of Owner personnel in operation and maintenance is required for:
1. All software-operated systems.
2. HVAC systems and equipment.
3. Electrical systems and equipment.
4. Items specified in individual product Sections.

C. Training of Owner personnel in care, cleaning, maintenance, and repair is required for:
1. Roofing, waterproofing, and other weather-exposed or moisture protection products.
2. Finishes, including flooring, wall finishes, ceiling finishes.
3. Items specified in individual product Sections.

1.02 RELATED REQUIREMENTS

A. Section 017800 - Closeout Submittals:  Operation and maintenance manuals.

B. Other Specification Sections:  Additional requirements for demonstration and training.

1.03 SUBMITTALS

A. Draft Training Plans:  Owner will designate personnel to be trained; tailor training to needs and
skill-level of attendees.
1. Submit to Architect for transmittal to Owner.
2. Submit not less than four weeks prior to start of training.
3. Revise and resubmit until acceptable.
4. Provide an overall schedule showing all training sessions.
5. Include at least the following for each training session:

a. Identification, date, time, and duration.
b. Description of products and/or systems to be covered.
c. Name of firm and person conducting training; include qualifications.
d. Intended audience, such as job description.
e. Objectives of training and suggested methods of ensuring adequate training.
f. Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc.
g. Media to be used, such a slides, hand-outs, etc.
h. Training equipment required, such as projector, projection screen, etc., to be

provided by Contractor.

B. Training Manuals:  Provide training manual for each attendee; allow for minimum of two
attendees per training session.
1. Include applicable portion of O&M manuals.
2. Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not

included in O&M manuals.
3. Provide one extra copy of each training manual to be included with operation and

maintenance data.

C. Training Reports:  
1. Identification of each training session, date, time, and duration.
2. Sign-in sheet showing names and job titles of attendees.
3. List of attendee questions and written answers given, including copies of and references

to supporting documentation required for clarification; include answers to questions that
could not be answered in original training session.
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1.04 QUALITY ASSURANCE

A. Instructor Qualifications:  Familiar with design, operation, maintenance and troubleshooting of
the relevant products and systems.  
1. Provide as instructors the most qualified trainer of those contractors and/or installers who

actually supplied and installed the systems and equipment.
2. Where a single person is not familiar with all aspects, provide specialists with necessary

qualifications.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 DEMONSTRATION - GENERAL

A. Demonstrations conducted during system start-up do not qualify as demonstrations for the
purposes of this section, unless approved in advance by Owner.

B. Demonstrations conducted during Functional Testing need not be repeated unless Owner
personnel training is specified.

C. Demonstration may be combined with Owner personnel training if applicable.

D. Operating Equipment and Systems:  Demonstrate operation in all modes, including start-up,
shut-down, seasonal changeover, emergency conditions, and troubleshooting, and
maintenance procedures, including scheduled and preventive maintenance.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.
2. For equipment or systems requiring seasonal operation, perform demonstration for other

season within six months.

E. Non-Operating Products:  Demonstrate cleaning, scheduled and preventive maintenance, and
repair procedures.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.

3.02 TRAINING - GENERAL

A. Conduct training on-site unless otherwise indicated.

B. Owner will provide classroom and seating at no cost to Contractor.

C. Do not start training until Functional Testing is complete, unless otherwise specified or
approved by the Commissioning Authority.

D. Provide training in minimum two hour segments.

E. The Commissioning Authority is responsible for determining that the training was satisfactorily
completed and will provide approval forms.

F. Training schedule will be subject to availability of Owner's personnel to be trained; re-schedule
training sessions as required by Owner; once schedule has been approved by Owner failure to
conduct sessions according to schedule will be cause for Owner to charge Contractor for
personnel "show-up" time.

G. Review of Facility Policy on Operation and Maintenance Data:  During training discuss:
1. The location of the O&M manuals and procedures for use and preservation; backup

copies.
2. Typical contents and organization of all manuals, including explanatory information,

system narratives, and product specific information.
3. Typical uses of the O&M manuals.

H. Product- and System-Specific Training:
1. Review the applicable O&M manuals.
2. For systems, provide an overview of system operation, design parameters and

constraints, and operational strategies.
3. Review instructions for proper operation in all modes, including start-up, shut-down,

seasonal changeover and emergency procedures, and for maintenance, including
preventative maintenance.
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4. Provide hands-on training on all operational modes possible and preventive maintenance.
5. Emphasize safe and proper operating requirements; discuss relevant health and safety

issues and emergency procedures.
6. Discuss common troubleshooting problems and solutions.
7. Discuss any peculiarities of equipment installation or operation.
8. Discuss warranties and guarantees, including procedures necessary to avoid voiding

coverage.
9. Review recommended tools and spare parts inventory suggestions of manufacturers.
10. Review spare parts and tools required to be furnished by Contractor.
11. Review spare parts suppliers and sources and procurement procedures.

I. Be prepared to answer questions raised by training attendees; if unable to answer during
training session, provide written response within three days.

END OF SECTION
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SECTION 024100
DEMOLITION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Selective building demolition excluding removal of hazardous materials and toxic substances.

B. Selective demolition of built site elements.

C. Selective demolition of building elements for alteration purposes.

1.02 RELATED REQUIREMENTS

A. Section 011000 - Summary:  Limitations on Contractor's use of site and premises.

B. Section 011000 - Summary:  Sequencing and staging requirements.

C. Section 011000 - Summary:  Description of items to be removed by Owner.

D. Section 011000 - Summary:  Description of items to be salvaged or removed for re-use by
Contractor.

E. Section 015000 - Temporary Facilities and Controls:  Site fences, security, protective barriers,
and waste removal.

F. Section 015713 - Temporary Erosion and Sediment Control.

G. Section 016000 - Product Requirements:  Handling and storage of items removed for salvage
and relocation.

H. Section 017000 - Execution and Closeout Requirements:  Project conditions; protection of
bench marks, survey control points, and existing construction to remain; reinstallation of
removed products; temporary bracing and shoring.

I. Section 017419 - Construction Waste Management and Disposal:  Limitations on disposal of
removed materials; requirements for recycling.

1.03 DEFINITIONS

A. Demolition:  Dismantle, raze, destroy or wreck any building or structure or any part thereof.

B. Remove:  Detach or dismantle items from existing construction and dispose of them off site,
unless items are indicated to be salvaged or reinstalled.

C. Remove and Salvage:  Detach or dismantle items from existing construction in a manner to
prevent damage.  Clean, package, label and deliver salvaged items to Owner in ready-for-
reuse condition.

D. Remove and Reinstall:  Detach or dismantle items from existing construction in a manner to
prevent damage.  Clean and prepare for reuse and reinstall where indicated.

E. Existing to Remain:  Designation for existing items that are not to be removed and that are not
otherwise indicated to be salvaged or reinstalled.

1.04 REFERENCE STANDARDS

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

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations
2022, with Errata (2021).

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Site Plan:  Indicate:
1. Vegetation to be protected.
2. Areas for temporary construction and field offices.
3. Areas for temporary placement of removed materials.

C. Demolition Plan:  Submit demolition plan as required by OSHA and local AHJs.
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1. Indicate extent of demolition, removal sequencing, bracing and shoring, and location and
construction of barricades and fences.

2. Summary of safety procedures.

D. Demolition firm qualifications.

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

PART 2  PRODUCTS -- NOT USED 

PART 3  EXECUTION

3.01 DEMOLITION

A. Remove portions of existing buildings in the following sequence:
1. As noted in the Drawings .

B. Remove paving required to accomplish new work.

C. Remove concrete slabs on grade within site boundaries as noted in the Drawings.

D. Remove other items indicated, for salvage and relocation .

E. Fill excavations, open pits, and holes in ground areas generated as result of removals, using
compact fill as specified in Section 312200 .

3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with requirements in Section 017000.

B. Comply with applicable codes and regulations for demolition operations and safety of adjacent
structures and the public.
1. Obtain required permits.
2. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be

removed; do not allow worker or public access within range of potential collapse of
unstable structures.

3. Provide, erect, and maintain temporary barriers and security devices.
4. Use physical barriers to prevent access to areas that could be hazardous to workers or

the public.
5. Conduct operations to minimize effects on and interference with adjacent structures and

occupants.
6. Do not close or obstruct roadways or sidewalks without permits from authority having

jurisdiction.
7. Conduct operations to minimize obstruction of public and private entrances and exits. Do

not obstruct required exits at any time. Protect persons using entrances and exits from
removal operations.

8. Obtain written permission from owners of adjacent properties when demolition equipment
will traverse, infringe upon, or limit access to their property.

C. Do not begin removal until receipt of notification to proceed from Owner.

D. Do not begin removal until built elements to be salvaged or relocated have been removed.

E. Protect existing structures and other elements to remain in place and not removed.
1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

F. Minimize production of dust due to demolition operations. Do not use water if that will result in
ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.

G. Hazardous Materials:
1. If hazardous materials are discovered during removal operations, stop work and notify

Architect and Owner; hazardous materials include regulated asbestos containing
materials, lead, PCBs, and mercury.

H. Perform demolition in a manner that maximizes salvage and recycling of materials.
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1. Comply with requirements of Section 017419 - Construction Waste Management and
Disposal.

2. Dismantle existing construction and separate materials.
3. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection

point or point of reuse.

I. Partial Removal of Paving and Curbs:  Neatly saw cut at right angle to surface.

3.03 EXISTING UTILITIES

A. Coordinate work with utility companies. Notify utilities before starting work, comply with their
requirements, and obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7
days prior written notification to Owner.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at
least 3 days prior written notification to Owner.

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of
utility type; protect from damage due to subsequent construction, using substantial barricades if
necessary.

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of
disconnected and abandoned utilities.

3.04 SELECTIVE DEMOLITION FOR ALTERATIONS

A. Existing construction and utilities indicated on drawings are based on casual field observation
and existing record documents only.
1. Verify construction and utility arrangements are as indicated.
2. Report discrepancies to Architect before disturbing existing installation.
3. Beginning of demolition work constitutes acceptance of existing conditions that would be

apparent upon examination prior to starting demolition.

B. Separate areas in which demolition is being conducted from areas that remain occupied.
1. Provide, erect, and maintain temporary dustproof partitions of construction specified in

Section 015000 in locations indicated on drawings.
2. Provide sound retardant partitions of construction and in locations indicated on drawings.

C. Maintain weatherproof exterior building enclosure, except for interruptions required for
replacement or modifications; prevent water and humidity damage.

D. Remove existing work as indicated and required to accomplish new work.
1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace

with new construction indicated.
2. Remove items indicated on drawings.

E. Services: Remove existing systems and equipment as indicated.
1. Maintain existing active systems to remain in operation, and maintain access to equipment

and operational components.
2. Where existing active systems serve occupied facilities but are to be replaced with new

services, maintain existing systems in service until new systems are complete and ready
for service.

3. See Section 011000 - Summary for limitations on outages and required notifications.
4. Verify that abandoned services serve only abandoned facilities before removal.
5. Remove abandoned pipe, ducts, conduits, and equipment, including those above

accessible ceilings. Remove back to source of supply where possible, otherwise cap stub
and tag with identification.

F. Protect existing work to remain.
1. Prevent movement of structure. Provide shoring and bracing as required.
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2. Perform cutting to accomplish removal work neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch to match new work.

3.05 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.

B. Remove materials not to be reused on site; comply with requirements of Section 017419 -
Waste Management.

C. Leave site in clean condition, ready for subsequent work.

D. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 033000  
CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete 
materials, mix design, placement procedures, and finishes. 

B. Related Sections include the following: 

1. Division 32 Section "Concrete Paving" for concrete pavement and walks. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended 
hydraulic cement and fly ash. 

1.4 SUBMITTALS 

A. Product Data:  For each type of manufactured material and product indicated. 

B. Design Mixes:  For each concrete mix.  Include alternate mix designs when characteristics of 
materials, project conditions, weather, test results, or other circumstances warrant adjustments. 

C. Steel Reinforcement Shop Drawings:  Details of fabrication, bending, and placement, prepared 
according to ACI 315, "Details and Detailing of Concrete Reinforcement."  Include material, grade, 
bar schedules, stirrup spacing, bent bar diagrams, arrangement, and supports of concrete 
reinforcement.  Include special reinforcement required for openings through concrete structures. 

D. Welding Certificates:  Copies of certificates for welding procedures and personnel. 

E. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for 
compliance of the following with requirements indicated, based on comprehensive testing of 
current materials: 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed concrete Work similar in 
material, design, and extent to that indicated for this Project and whose work has resulted in 
construction with a record of successful in-service performance. 
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B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products 
complying with ASTM C 94 requirements for production facilities and equipment. 

1. Manufacturer must be certified according to the National Ready Mixed Concrete 
Association's Certification of Ready Mixed Concrete Production Facilities. 

C. ACI Publications:  Comply with the following, unless more stringent provisions are indicated: 

1. ACI 301, "Specification for Structural Concrete." 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle steel reinforcement to prevent bending and damage. 

1. Avoid damaging coatings on steel reinforcement. 
2. Repair damaged epoxy coatings on steel reinforcement according to 

ASTM D 3963/D 3963M. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Vertical cast-in-place concrete shall match existing in texture and color.  Concrete shall be board-
formed to match existing and contain an integral color selected by the architect. 

B. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 

1. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and 
as follows: 

a. Medium-density overlay, Class 1, or better, mill-release agent treated and edge 
sealed. 

C. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 

D. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum. 

E. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, 
or adversely affect concrete surfaces and will not impair subsequent treatments of concrete 
surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

F. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form 
ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal. 
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1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the plane of 
the exposed concrete surface. 

2. Furnish ties that, when removed, will leave holes not larger than 1 inch (25 mm) in diameter 
in concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or 
waterproofing. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

B. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706/A 706M, deformed. 

C. Plain-Steel Welded Wire Fabric:  ASTM A 185, fabricated from as-drawn steel wire into flat 
sheets. 

2.3 REINFORCEMENT ACCESSORIES 

A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire fabric in place.  Manufacture bar supports according to CRSI's 
"Manual of Standard Practice" from steel wire, plastic, or precast concrete or fiber-reinforced 
concrete of greater compressive strength than concrete, and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use 
CRSI Class 1 plastic-protected or CRSI Class 2 stainless-steel bar supports. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire 
bar supports. 

3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar 
supports. 

B. Joint Dowel Bars:  Plain-steel bars, ASTM A 615/A 615M, Grade 60 (Grade 420).  Cut bars true 
to length with ends square and free of burrs. 

2.4 CONCRETE MATERIALS 

A. Portland Cement:  ASTM C 150, Type I/II. 

B. Normal-Weight Aggregate:  ASTM C 33, uniformly graded, and as follows: 

1. Class:  Moderate weathering region, but not less than 3M. 
2. Nominal Maximum Aggregate Size:  3/4 inch (19 mm). 
3. Combined Aggregate Gradation:  Well graded from coarsest to finest with not more than 

18 percent and not less than 8 percent retained on an individual sieve, except that less 
than 8 percent may be retained on coarsest sieve and on No. 50 (0.3-mm) sieve, and less 
than 8 percent may be retained on sieves finer than No. 50 (0.3 mm). 

C. Water:  Potable and complying with ASTM C 94. 

2.5 ADMIXTURES 



  KCKCC Field House Addition 

CAST-IN-PLACE CONCRETE    033000 - 4   

A. General:  Admixtures certified by manufacturer to contain not more than 0.1 percent water-soluble 
chloride ions by mass of cementitious material and to be compatible with other admixtures and 
cementitious materials.  Do not use admixtures containing calcium chloride. 

B. Air-Entraining Admixture:  ASTM C 260. 

C. Water-Reducing Admixture:  ASTM C 494, Type A. 

D. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F. 

E. Water-Reducing and Accelerating Admixture:  ASTM C 494, Type E. 

F. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D. 

G. Color Pigment: ASTM C979/C979M, synthetic mineral-oxide pigments, color stable, free of 
carbon black, nonfading, and resistant to lime and other alkalis. 
1. Color: selected by architect. 

H. Corrosion-Inhibiting Admixture:  Commercially formulated, anodic inhibitor or mixed cathodic and 
anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with 
steel reinforcement in concrete. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. DCI or DCI-S; W. R. Grace & Co., Construction Products Div. 
b. Rheocrete 222+; Master Builders, Inc. 
c. FerroGard-901; Sika Corporation. 

2.6 VAPOR RETARDERS 

A. Vapor Retarder:  ASTM E 1745, Class A, five-ply, nylon- or polyester-cord-reinforced, high-
density polyethylene sheet; 15 mils (0.25 mm) thick. 

1. Available Product:  Subject to compliance with requirements, a product that may be 
incorporated into the Work includes, but is not limited to "Stego Wrap 15 mil" by Stego 
Industries, LLC. 

B. Fine-Graded Granular Material:  Clean mixture of crushed stone, crushed gravel, and 
manufactured or natural sand; ASTM D 448, Size 10, with 100 percent passing a No. 4 (4.75-
mm) sieve and 10 to 30 percent passing a No. 100 (0.15-mm) sieve; meeting deleterious 
substance limits of ASTM C 33 for fine aggregates. 

C. Granular Fill:  Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D 448, 
Size 57, with 100 percent passing a 1-1/2-inch (38-mm) sieve and 0 to 5 percent passing a No. 8 
(2.36-mm) sieve. 

2.7 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to 
fresh concrete. 

B. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, 
Class A. 
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C. Products:  Subject to compliance with requirements, provide one of the following: 

1. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: 

a. Polyseal WB; ChemMasters. 
b. Lumiseal WB Plus; L&M Construction Chemicals, Inc. 
c. Vocomp-30; W. R. Meadows, Inc. 

2.8 RELATED MATERIALS 

A. Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber. 

B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene. 

C. Epoxy-Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class and grade to suit requirements, and as follows: 

1. Type II, non-load bearing, for bonding freshly mixed concrete to hardened concrete. 
2. Types I and II, non-load bearing, for bonding hardened or freshly mixed concrete to 

hardened concrete. 
3. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened 

concrete. 

D. Reglets:  Fabricate reglets of not less than 0.0217-inch- (0.55-mm-) thick galvanized steel sheet.  
Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris. 

E. Dovetail Anchor Slots:  Hot-dip galvanized steel sheet, not less than 0.0336 inch (0.85 mm) thick, 
with bent tab anchors.  Temporarily fill or cover face opening of slots to prevent intrusion of 
concrete or debris. 

2.9 REPAIR MATERIALS 

A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match 
adjacent floor elevations. 

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement 
as defined in ASTM C 219. 

2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, 
and application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or coarse sand as 
recommended by underlayment manufacturer. 

4. Compressive Strength:  Not less than 4100 psi (29 MPa) at 28 days when tested according 
to ASTM C 109/C 109M. 

B. Repair Topping:  Traffic-bearing, cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/4 inch (6 mm). 

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement 
as defined in ASTM C 219. 

2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and 
application. 
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3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or coarse sand as 
recommended by topping manufacturer. 

4. Compressive Strength:  Not less than 5700 psi (39 MPa) at 28 days when tested according 
to ASTM C 109/C 109M. 

2.10 CONCRETE MIXES 

A. Prepare design mixes for each type and strength of concrete determined by either laboratory trial 
mix or field test data bases, as follows: 

1. Proportion normal-weight concrete according to ACI 211.1 and ACI 301. 

B. Use a qualified independent testing agency for preparing and reporting proposed mix designs for 
the laboratory trial mix basis. 

C. Footings and Grade Beams:  Proportion normal-weight concrete mix as follows: 

1. Compressive Strength (28 Days):  3500 psi (24.1 MPa). 
2. Maximum Slump:  4 inches (100 mm). 
3. Maximum Slump for Concrete Containing High-Range Water-Reducing Admixture:  8 

inches (200 mm) after admixture is added to concrete with 2- to 4-inch (50- to 100-mm) 
slump. 

D. Slab-on-Grade:  Proportion normal-weight concrete mix as follows: 

1. Compressive Strength (28 Days):  4000 psi (24.1 MPa). 
2. Minimum Cementitious Materials Content:  550 lb/cu. yd. 
3. Maximum Slump:  4 inches (100 mm). 
4. Maximum Water/Cement Ratio = .45 

E. Walls:  Proportion normal-weight concrete mix as follows: 

1. Compressive Strength (28 Days):  4000 psi (24.1 MPa). 
2. Minimum Cementitious Materials Content:  550 lb/cu. yd. 
3. Maximum Slump:  4 inches (100 mm). 
4. Maximum Water/Cement Ratio = .45 

F. Exterior Flatwork:   

1. Compressive Strength (28 Days):  4500 psi. 
2. Minimum Cementitious Materials Content:  560 lb/cu. yd. 
3. Maximum Slump:  4 inches. 
4. Entrained Air: 6% +/- 1% 
5. Maximum Water/Cement Ratio = .42 

G. Cementitious Materials:  For concrete exposed to deicers, limit percentage, by weight, of 
cementitious materials other than portland cement according to ACI 301 requirements. 

H. Do not air entrain concrete to trowel-finished interior floors and suspended slabs.  Do not allow 
entrapped air content to exceed 3 percent. 

I. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 
cement. 
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J. Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing admixture or high-range water-reducing admixture (superplasticizer) 
in concrete, as required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs 
and parking structure slabs, concrete required to be watertight, and concrete with a water-
cementitious materials ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixes where indicated. 

2.11 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.12 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94 and 
ASTM C 1116, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 
deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until concrete 
structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, 
and position indicated, within tolerance limits of ACI 117.  Vertical cast-in-place concrete shall 
match existing in texture and color.  Concrete shall be board-formed to match existing and contain 
an integral color selected by the architect. 

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows: 

1. Class B, 1/4 inch (6 mm). 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  
Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.  Kerf wood inserts for 
forming keyways, reglets, recesses, and the like, for easy removal. 

1. Do not use rust-stained steel form-facing material. 
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F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 
is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to prevent 
loss of concrete mortar.  Locate temporary openings in forms at inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work.  Determine sizes and locations from trades providing such items. 

J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 
is attached to or supported by cast-in-place concrete.  Use Setting Drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

1. Install anchor bolts, accurately located, to elevations required. 
2. Install reglets to receive top edge of foundation sheet waterproofing and to receive through-

wall flashings in outer face of concrete frame at exterior walls, where flashing is shown at 
lintels, shelf angles, and other conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 

3.3 REMOVING AND REUSING FORMS 

A. General:  Formwork, for sides of beams, walls, columns, and similar parts of the Work, that does 
not support weight of concrete may be removed after cumulatively curing at not less than 50 
deg F (10 deg C) for 24 hours after placing concrete provided concrete is hard enough to not be 
damaged by form-removal operations and provided curing and protection operations are 
maintained. 

B. Leave formwork, for beam soffits, joists, slabs, and other structural elements, that supports weight 
of concrete in place until concrete has achieved the following: 

1. At least 70 percent of 28-day design compressive strength. 
2. Remove forms only if shores have been arranged to permit removal of forms without 

loosening or disturbing shores. 

C. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or 
otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new 
form-release agent. 
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D. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  
Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces 
unless approved by Architect. 

3.4 VAPOR RETARDERS 

A. Vapor Retarder:  Place, protect, and repair vapor-retarder sheets according to ASTM E 1643 and 
manufacturer's written instructions. 

B. Fine-Graded Granular Material:  Cover vapor retarder with fine-graded granular material, moisten, 
and compact with mechanical equipment to elevation tolerances of plus 0 inch (0 mm) or minus 
3/4 inch (19 mm). 

3.5 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 
placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and 
support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld 
crossing reinforcing bars. 

1. Shop- or field-weld reinforcement according to AWS D1.4, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire fabric in longest practicable lengths on bar supports spaced to minimize 
sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of 
adjoining sheet widths to prevent continuous laps in either direction.  Lace overlaps with wire. 

3.6 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations 
indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 
construction joints, unless otherwise indicated.  Do not continue reinforcement through 
sides of strip placements of floors and slabs. 

2. Form from preformed galvanized steel, plastic keyway-section forms, or bulkhead forms 
with keys, unless otherwise indicated.  Embed keys at least 1-1/2 inches (38 mm) into 
concrete. 

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset joints 
in girders a minimum distance of twice the beam width from a beam-girder intersection. 

4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 
girders and at the top of footings or floor slabs. 
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5. Space vertical joints in walls as indicated.  Locate joints beside piers integral with walls, 
near corners, and in concealed locations where possible. 

6. Use a bonding agent at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces. 

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened 
or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness, as follows: 

1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades.  Cut 1/8-inch- (3-mm-) wide joints into concrete when 
cutting action will not tear, abrade, or otherwise damage surface and before concrete 
develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete 
surface, unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch (12 mm) or more than 1 inch (25 
mm) below finished concrete surface where joint sealants, specified in Division 07 Section 
"Joint Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is 
required, lace or clip sections together. 

E. Dowel Joints:  Install dowel sleeves and dowels or dowel bar and support assemblies at joints 
where indicated. 

1. Use dowel sleeves or lubricate or asphalt-coat one-half of dowel length to prevent concrete 
bonding to one side of joint. 

3.7 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items 
is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement, unless 
approved by Architect. 

C. Deposit concrete continuously or in layers of such thickness that no new concrete will be placed 
on concrete that has hardened enough to cause seams or planes of weakness.  If a section 
cannot be placed continuously, provide construction joints as specified.  Deposit concrete to avoid 
segregation. 

D. Deposit concrete in forms in horizontal layers no deeper than 24 inches (600 mm) and in a manner 
to avoid inclined construction joints.  Place each layer while preceding layer is still plastic, to avoid 
cold joints. 

1. Consolidate placed concrete with mechanical vibrating equipment.  Use equipment and 
procedures for consolidating concrete recommended by ACI 309R. 
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2. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 
vertically at uniformly spaced locations no farther than the visible effectiveness of the 
vibrator.  Place vibrators to rapidly penetrate placed layer and at least 6 inches (150 mm) 
into preceding layer.  Do not insert vibrators into lower layers of concrete that have begun 
to lose plasticity.  At each insertion, limit duration of vibration to time necessary to 
consolidate concrete and complete embedment of reinforcement and other embedded 
items without causing mix constituents to segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface 

plane, free of humps or hollows, before excess moisture or bleedwater appears on the 
surface.  Do not further disturb slab surfaces before starting finishing operations. 

F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), 
uniformly heat water and aggregates before mixing to obtain a concrete mixture 
temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg C) 
at point of placement. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on 
frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators, unless otherwise specified and approved in mix designs. 

G. Hot-Weather Placement:  Place concrete according to recommendations in ACI 305R and as 
follows, when hot-weather conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 
deg C) at time of placement.  Chilled mixing water or chopped ice may be used to control 
temperature, provided water equivalent of ice is calculated to total amount of mixing water.  
Using liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade moisture uniform without standing water, soft spots, or dry areas. 

3.8 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defective areas repaired and patched.  Remove fins and other projections exceeding 
ACI 347R limits for class of surface specified. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and 
defective areas.  Remove fins and other projections exceeding 1/8 inch (3 mm) in height. 
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1. Apply to concrete surfaces exposed to public view or to be covered with a coating or 
covering material applied directly to concrete, such as waterproofing, dampproofing, 
veneer plaster, or painting. 

2. Do not apply rubbed finish to smooth-formed finish. 

C. Rubbed Finish:  Apply the following to smooth-formed finished concrete: 

1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete 
surfaces and rub with carborundum brick or another abrasive until producing a uniform 
color and texture.  Do not apply cement grout other than that created by the rubbing 
process. 

2. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick 
paint to coat surfaces and fill small holes.  Mix one part portland cement to one and one-
half parts fine sand with a 1:1 mixture of bonding admixture and water.  Add white portland 
cement in amounts determined by trial patches so color of dry grout will match adjacent 
surfaces.  Scrub grout into voids and remove excess grout.  When grout whitens, rub 
surface with clean burlap and keep surface damp by fog spray for at least 36 hours. 

3. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part portland 
cement and one part fine sand with a 1:1 mixture of bonding agent and water.  Add white 
portland cement in amounts determined by trial patches so color of dry grout will match 
adjacent surfaces.  Compress grout into voids by grinding surface.  In a swirling motion, 
finish surface with a cork float. 

D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed 
surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces, unless otherwise indicated. 

3.9 FINISHING FLOORS AND SLABS 

A. General:  Comply with recommendations in ACI 302.1R for screeding, restraightening, and 
finishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied.  Use stiff brushes, brooms, or rakes. 

1. Apply scratch finish to surfaces indicated and to surfaces to receive concrete floor topping 
or mortar setting beds for ceramic or quarry tile, portland cement terrazzo, and other 
bonded cementitious floor finishes. 

C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or 
inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  Repeat 
float passes and restraightening until surface is left with a uniform, smooth, granular texture. 

1. Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and to floor and 
slab surfaces to be covered with fluid-applied or sheet waterproofing, built-up or membrane 
roofing, or sand-bed terrazzo. 

D. Trowel Finish:  After applying float finish, apply first trowel finish and consolidate concrete by hand 
or power-driven trowel.  Continue troweling passes and restraighten until surface is free of trowel 
marks and uniform in texture and appearance.  Grind smooth any surface defects that would 
telegraph through applied coatings or floor coverings. 
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1. Apply a trowel finish to surfaces indicated and to floor and slab surfaces exposed to view 
or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage 
membrane, paint, or another thin film-finish coating system 

2. Finish surfaces to the following tolerances, measured within 24 hours according to 
ASTM E 1155/E 1155M for a randomly trafficked floor surface: 

a. Specified overall values of flatness, F(F) 25; and levelness, F(L) 20; with minimum 
local values of flatness, F(F) 17; and levelness, F(L) 15. 

b. Specified overall values of flatness, F(F) 35; and levelness, F(L) 25; with minimum 
local values of flatness, F(F) 24; and levelness, F(L) 17; for slabs-on-grade. 

c. Specified overall values of flatness, F(F) 45; and levelness, F(L) 35; with minimum 
local values of flatness, F(F) 30; and levelness, F(L) 24. 

3. Finish and measure surface so gap at any point between concrete surface and an 
unleveled freestanding 10-foot- (3.05-m-) long straightedge, resting on two high spots and 
placed anywhere on the surface, does not exceed the following: 

a. 1/4 inch (6.4 mm). 

E. Trowel and Fine-Broom Finish:  Apply a partial trowel finish, stopping after second troweling, to 
surfaces indicated and to surfaces where ceramic or quarry tile is to be installed by either thickset 
or thin-set method.  Immediately after second troweling, and when concrete is still plastic, slightly 
scarify surface with a fine broom. 

F. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and 
elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-
bristle broom perpendicular to main traffic route.  Coordinate required final finish with 
Architect before application. 

3.10 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise indicated, after 
work of other trades is in place.  Mix, place, and cure concrete, as specified, to blend with in-place 
construction.  Provide other miscellaneous concrete filling indicated or required to complete Work. 

3.11 CONCRETE PROTECTION AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and with recommendations in 
ACI 305R for hot-weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and 
during finishing operations.  Apply according to manufacturer's written instructions after placing, 
screeding, and bull floating or darbying concrete, but before float finishing. 

C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces.  If forms remain during curing period, moist cure after loosening 
forms.  If removing forms before end of curing period, continue curing by one or a combination of 
the following methods: 
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D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, 
including floors and slabs, concrete floor toppings, and other surfaces, by one or a combination 
of the following methods: 

1. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after initial 
application.  Repeat process 24 hours later and apply a second coat.  Maintain continuity 
of coating and repair damage during curing period. 

3.12 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least six months.  Do not fill joints until 
construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces 
of joint clean and dry. 

C. Install semirigid epoxy joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in 
formed joints.  Overfill joint and trim joint filler flush with top of joint after hardening. 

3.13 CONCRETE SURFACE REPAIRS 

A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove and 
replace concrete that cannot be repaired and patched to Architect's approval. 

B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two 
and one-half parts fine aggregate passing a No. 16 (1.2-mm) sieve, using only enough water for 
handling and placing. 

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch (13 mm) in any dimension in solid concrete but not less than 1 inch (25 mm) in 
depth.  Make edges of cuts perpendicular to concrete surface.  Clean, dampen with water, 
and brush-coat holes and voids with bonding agent.  Fill and compact with patching mortar 
before bonding agent has dried.  Fill form-tie voids with patching mortar or cone plugs 
secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement so that, when dry, patching mortar will match surrounding color.  
Patch a test area at inconspicuous locations to verify mixture and color match before 
proceeding with patching.  Compact mortar in place and strike off slightly higher than 
surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and structural 
performance as determined by Architect. 

D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template. 
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1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or 
that penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar.  Finish repaired 
areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  
Prepare, mix, and apply repair underlayment and primer according to manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface.  Feather edges 
to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low 
areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent floor 
elevations.  Prepare, mix, and apply repair topping and primer according to manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface. 

6. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in 
diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with 
clean, square cuts and expose steel reinforcement with at least 3/4 inch (19 mm) clearance 
all around.  Dampen concrete surfaces in contact with patching concrete and apply bonding 
agent.  Mix patching concrete of same materials and mix as original concrete except 
without coarse aggregate.  Place, compact, and finish to blend with adjacent finished 
concrete.  Cure in same manner as adjacent concrete. 

7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching 
mortar.  Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, 
and loose particles.  Dampen cleaned concrete surfaces and apply bonding agent.  Place 
patching mortar before bonding agent has dried.  Compact patching mortar and finish to 
match adjacent concrete.  Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and 
patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's approval. 

3.14 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
sample materials, perform tests, and submit test reports during concrete placement.  Sampling 
and testing for quality control may include those specified in this Article. 

B. Testing Services:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete 
mix exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for each 
additional 50 cu. yd. (38 cu. m) or fraction thereof. 

2. Slump:  ASTM C 143; one test at point of placement for each composite sample, but not 
less than one test for each day's pour of each concrete mix.  Perform additional tests when 
concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; ASTM C 173, 
volumetric method, for structural lightweight concrete; one test for each composite sample, 
but not less than one test for each day's pour of each concrete mix. 

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F 
(4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test for each 
composite sample. 
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5. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one test for 
each composite sample, but not less than one test for each day's pour of each concrete 
mix. 

6. Compressive-Strength Tests:  ASTM C 39; test two laboratory-cured specimens at 7 days 
and two at 28 days. 

a. Test two field-cured specimens at 7 days and two at 28 days. 
b. A compressive-strength test shall be the average compressive strength from two 

specimens obtained from same composite sample and tested at age indicated. 

C. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured 
cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting 
and curing in-place concrete. 

D. Strength of each concrete mix will be satisfactory if every average of any three consecutive 
compressive-strength tests equals or exceeds specified compressive strength and no 
compressive-strength test value falls below specified compressive strength by more than 500 psi 
(3.4 MPa). 

E. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 
48 hours of testing.  Reports of compressive-strength tests shall contain Project identification 
name and number, date of concrete placement, name of concrete testing and inspecting agency, 
location of concrete batch in Work, design compressive strength at 28 days, concrete mix 
proportions and materials, compressive breaking strength, and type of break for both 7-and 28-
day tests. 

F. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete. 

G. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when 
test results indicate that slump, air entrainment, compressive strengths, or other requirements 
have not been met, as directed by Architect.  Testing and inspecting agency may conduct tests 
to determine adequacy of concrete by cored cylinders complying with ASTM C 42 or by other 
methods as directed by Architect. 

END OF SECTION 033000 
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SECTION 042000  
UNIT MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes unit masonry assemblies consisting of the following: 

1. Concrete masonry units. 
2. Mortar and grout. 
3. Reinforcing steel. 
4. Masonry joint reinforcement. 
5. Miscellaneous masonry accessories. 

B. Allowances:  Furnish the following under the allowances indicated, as specified in Division 1 
Section "Allowances": 

1. Source and field quality-control testing under Inspection and Testing Allowance. 

1.3 DEFINITIONS 

A. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells. 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide unit masonry that develops the following net-area compressive strengths (f'm) at 28 days.  
Determine compressive strength of masonry by testing masonry prisms according to 
ASTM C 1314. 

1. For Concrete Unit Masonry:  As indicated. 

1.5 SUBMITTALS 

A. Product Data:  For each different masonry unit, accessory, and other manufactured product 
specified. 

B. Shop Drawings:  Show fabrication and installation details for the following: 
1. Stone Trim Units:  Show sizes, profiles, and locations of each stone trim unit required. 
2. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  Comply 

with ACI 315, "Details and Detailing of Concrete Reinforcement."  Show elevations of 
reinforced walls. 

3. Fabricated Flashing:  Detail corner units, end-dam units, and other special applications. 
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C. Samples for Initial Selection:  For the following: 

1. Unit masonry Samples in small-scale form showing the full range of colors and textures 
available for each different exposed masonry unit required. 

2. Colored mortar Samples showing the full range of colors available. 

D. Samples for Verification:  For the following: 

1. Full-size units for each different exposed masonry unit required, showing the full range of 
exposed colors, textures, and dimensions to be expected in the completed construction. 

2. Colored mortar Samples for each color required, showing the full range of colors expected 
in the finished construction.  Make samples using the same sand and mortar ingredients 
to be used on Project.  Label Samples to indicate types and amounts of pigments used. 

3. Stone trim samples not less than 12 inches (300 mm) in length, showing the full range of 
colors and textures expected in the finished construction. 

4. Weep holes/vents in color to match mortar color. 
5. Accessories embedded in the masonry. 

E. List of Materials Used in Constructing Mockups:  List generic product names together with 
manufacturers, manufacturers' product names, model numbers, lot numbers, batch numbers, 
source of supply, and other information as required to identify materials used.  Include mix 
proportions for mortar and grout and source of aggregates. 

1. Submittal is for information only.  Neither receipt of list nor approval of mockup constitutes 
approval of deviations from the Contract Documents, unless such deviations are 
specifically brought to the attention of the Architect and approved in writing. 

F. Qualification Data:  For firms and persons specified in "Quality Assurance" Article. 

G. Material Test Reports:  From a qualified testing agency indicating and interpreting test results of 
the following for compliance with requirements indicated: 

1. Each type of masonry unit required. 

a. Include size-variation data for brick, verifying that actual range of sizes falls within 
specified tolerances. 

b. Include test results, measurements, and calculations establishing net-area 
compressive strength of masonry units. 

2. Mortar complying with property requirements of ASTM C 270. 
3. Grout mixes complying with compressive strength requirements of ASTM C 476.  Include 

description of type and proportions of grout ingredients. 

H. Material Certificates:  Signed by manufacturers certifying that each of the following items complies 
with requirements: 

1. Each type of masonry unit required. 

a. Include size-variation data for brick, verifying that actual range of sizes falls within 
specified tolerances. 

b. Include test data, measurements, and calculations establishing net-area 
compressive strength of masonry units. 

2. Each cement product required for mortar and grout, including name of manufacturer, 
brand, type, and weight slips at time of delivery. 
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3. Each combination of masonry unit type and mortar type.  Include statement of net-area 
compressive strength of masonry units, mortar type, and net-area compressive strength of 
masonry determined according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

4. Each material and grade indicated for reinforcing bars. 
5. Each type and size of joint reinforcement. 
6. Each type and size of anchor, tie, and metal accessory. 

I. Cold-Weather Procedures:  Detailed description of methods, materials, and equipment to be used 
to comply with cold-weather requirements. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1093 to conduct the testing indicated, as documented 
according to ASTM E 548. 

B. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and 
color, or a uniform blend within the ranges accepted for these characteristics, through one source 
from a single manufacturer for each product required. 

C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including 
color for exposed masonry, from one manufacturer for each cementitious component and from 
one source or producer for each aggregate. 

D. Preconstruction Testing Service:  Owner will engage a qualified independent testing agency to 
perform preconstruction testing indicated below.  Payment for these services will be made by 
Owner.  Retesting of materials failing to meet specified requirements shall be done at Contractor's 
expense. 
1. Concrete Masonry Unit Test:  For each concrete masonry unit indicated, per ASTM C 140. 
2. Prism Test:  For each type of wall construction indicated, per ASTM C 1314. 
3. Mortar Test:  For mortar properties per ASTM C 270. 
4. Grout Test:  For compressive strength per ASTM C 1019. 

E. Fire-Resistance Ratings:  Where indicated, provide materials and construction identical to those 
of assemblies with fire-resistance ratings determined per ASTM E 119 by a testing and inspecting 
agency, by equivalent concrete masonry thickness, or by another means, as acceptable to 
authorities having jurisdiction. 

F. Sample Panels:  Before installing unit masonry, build sample panels, using materials indicated 
for the completed Work, to verify selections made under sample Submittals and to demonstrate 
aesthetic effects.  Build sample panels for each type of exposed unit masonry assembly in sizes 
approximately 48 inches (1200 mm) long by 48 inches (1200 mm) high by full thickness. 

1. Locate panels in the locations indicated or, if not indicated, as directed by Architect. 
2. Clean exposed faces of panels with masonry cleaner indicated. 
3. Where masonry is to match existing, erect panels adjacent and parallel to existing surface. 
4. Protect approved sample panels from the elements with weather-resistant membrane. 
5. Maintain sample panels during construction in an undisturbed condition as a standard for 

judging the completed Work. 
6. Approval of sample panels is for color, texture, and blending of masonry units; relationship 

of mortar and sealant colors to masonry unit colors; tooling of joints; aesthetic qualities of 
workmanship; and other material and construction qualities specifically approved by 
Architect in writing. 
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a. Approval of sample panels does not constitute approval of deviations from the 
Contract Documents contained in sample panels, unless such deviations are 
specifically approved by Architect in writing. 

7. Demolish and remove sample panels when directed. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location.  If units are not stored in an enclosed 
location, cover tops and sides of stacks with waterproof sheeting, securely tied.  If units become 
wet, do not install until they are dry. 

1. Protect Type I concrete masonry units from moisture absorption so that, at the time of 
installation, the moisture content is not more than the maximum allowed at the time of 
delivery. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not 
use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting and 
emptying into dispensing silo.  Store preblended, dry mortar mix in delivery containers on elevated 
platforms, under cover, and in a dry location or in a metal dispensing silo with weatherproof cover. 

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 
and oil. 

1.8 PROJECT CONDITIONS 

A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work.  Cover partially completed masonry when 
construction is not in progress. 

1. Extend cover a minimum of 24 inches (600 mm) down both sides and hold cover securely 
in place. 

2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, 
secure cover a minimum of 24 inches (600 mm) down face next to unconstructed wythe 
and hold cover in place. 

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 
3 days after building masonry walls or columns. 

C. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such 
masonry. 

1. Protect base of walls from rain-splashed mud and from mortar splatter by coverings spread 
on ground and over wall surface. 

2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes, from mortar droppings. 
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4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 
splashing mortar and dirt onto completed masonry. 

D. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice 
or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost 
or by freezing conditions.  Comply with cold-weather construction requirements contained in 
ACI 530.1/ASCE 6/TMS 602. 

1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 
deg F (4 deg C) and above and will remain so until masonry has dried, but not less than 7 
days after completing cleaning. 

E. Hot-Weather Requirements:  Protect unit masonry work when temperature and humidity 
conditions produce excessive evaporation of water from mortar and grout.  Provide artificial shade 
and wind breaks and use cooled materials as required. 

1. When ambient temperature exceeds 100 deg F (38 deg C), or 90 deg F (32 deg C) with a 
wind velocity greater than 8 mph (13 km/h), do not spread mortar beds more than 48 inches 
(1200 mm) ahead of masonry.  Set masonry units within one minute of spreading mortar. 

PART 2 - PRODUCTS 

2.1 CONCRETE MASONRY UNITS 

A. General:  Provide shapes indicated and as follows: 

1. Provide special shapes for lintels, corners, jambs, sash, control joints, headers, bonding, 
and other special conditions. 

2. Provide bullnose units for outside corners and window sills, unless otherwise indicated. 
3. Provide square-edged units for outside corners, unless indicated as bullnose. 

B. Concrete Masonry Units:  ASTM C 90 and as follows: 

1. Unit Compressive Strength:  Provide units with minimum average net-area compressive 
strength of 2150 psi (13.1 MPa). 

2. Weight Classification:  Normal weight , unless otherwise indicated. 
3. Provide Type I, moisture-controlled units. 
4. Provide Type II, nonmoisture-controlled units. 
5. Size (Width):  Manufactured to the following dimensions: 

a. 8 inches (203 mm) nominal; 7-5/8 inches (194 mm) actual. 
b. 12 inches (305 mm) nominal; 11-5/8 inches (295 mm) actual. 

6. Exposed Faces:  Manufacturer's standard color and texture, unless otherwise indicated. 

a. Where units are to receive a direct application of plaster, provide textured-face units 
made with gap-graded aggregates. 

b. Where units are to be left exposed, provide color and texture matching the range 
represented by Architect's sample. 

C. Prefaced Concrete Masonry Units:  Lightweight concrete units indicated below with 
manufacturer's standard smooth resinous tile facing, complying with ASTM C 744: 
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1. For concrete masonry units to which prefaced surfaces are applied, comply with the 
following: 

a. Concrete Masonry Units:  ASTM C 90, Type I, moisture-controlled, hollow units. 
b. Unit Compressive Strength:  Provide units with minimum average net-area 

compressive strength of 2150 psi (13.1 MPa). 

2. Size:  Manufactured to dimensions indicated for unfaced units, but with prefaced surfaces 
having 1/16-inch- (1.5-mm-) wide returns of facing to create 1/4-inch- (6.5-mm-) wide 
mortar joints with modular coursing. 

3. Color and Pattern:  Match Architect's samples. 
4. Color and Pattern:  As selected by Architect from manufacturer's full range. 

2.2 MORTAR AND GROUT MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather 
construction.  Provide natural color or white cement as required to produce mortar color indicated. 

B. Hydrated Lime:  ASTM C 207, Type S. 

C. Portland Cement-Lime Mix:  Packaged blend of portland cement complying with ASTM C 150, 
Type I or Type III, and hydrated lime complying with ASTM C 207. 

D. Aggregate for Mortar:  ASTM C 144; except for joints less than 1/4 inch (6.5 mm) thick, use 
aggregate graded with 100 percent passing the No. 16 (1.18-mm) sieve. 

1. White-Mortar Aggregates:  Natural white sand or ground white stone. 
2. Colored-Mortar Aggregates:  Natural-colored sand or ground marble, granite, or other 

sound stone; of color necessary to produce required mortar color. 

E. Aggregate for Grout:  ASTM C 404. 

F. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use 
in mortar mixes.  Use only pigments with a record of satisfactory performance in masonry mortar. 

G. Cold-Weather Admixture:  Nonchloride, noncorrosive, accelerating admixture complying with 
ASTM C 494, Type C, and recommended by the manufacturer for use in masonry mortar of 
composition indicated. 

H. Water-Repellent Admixture:  Liquid water-repellent mortar admixture intended for use with 
concrete masonry units, containing integral water repellent by same manufacturer. 

I. Water:  Potable. 

J. Available Products:  Subject to compliance with requirements, products that may be incorporated 
into the Work include, but are not limited to, the following: 

K. Products:  Subject to compliance with requirements, provide one of the following: 

1. Colored Portland Cement-Lime Mix: 

a. Eaglebond; Blue Circle Cement. 
b. Color Mortar Blend; Glen-Gery Corporation. 
c. Rainbow Mortamix Custom Color Cement/Lime; Holnam, Inc. 
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d. Centurion Colorbond PL; Lafarge Corporation. 
e. Lehigh Custom Color Portland/Lime; Lehigh Portland Cement Co. 
f. Riverton Portland Cement Lime Custom Color; Riverton Corporation (The). 

2. Mortar Cement: 

a. Magnolia Superbond Mortar Cement; Blue Circle Cement. 
b. Lafarge Mortar Cement; Lafarge Corporation. 

3. Cold-Weather Admixture: 

a. Accelguard 80; Euclid Chemical Co. 
b. Morseled; W. R. Grace & Co., Construction Products Division. 
c. Trimix-NCA; Sonneborn, Div. of ChemRex, Inc. 

4. Water-Repellent Admixture: 

a. Mortar Tite; Addiment Inc. 
b. Dry-Block Mortar Admixture; W. R. Grace & Co., Construction Products Division. 
c. Rheopel; Master Builders. 

2.3 REINFORCING STEEL 

A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M; ASTM A 616/A 616M, including 
Supplement 1; or ASTM A 617/A 617M, Grade 60 (Grade 400). 

2.4 MASONRY JOINT REINFORCEMENT 

A. General:  ASTM A 951 and as follows: 

1. Mill galvanized, carbon-steel wire for interior walls. 
2. Hot-dip galvanized, carbon-steel wire for exterior walls. 
3. Hot-dip galvanized, carbon-steel wire for both interior and exterior walls. 
4. Hot-dip galvanized, carbon-steel wire for interior walls. 
5. Stainless-steel wire for exterior walls. 
6. Wire Size for Side Rods:  W2.8 or 0.188-inch (4.8-mm) diameter. 
7. Wire Size for Cross Rods:  W2.8 or 0.188-inch (4.8-mm) diameter. 
8. Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and tee units 

where indicated. 

B. For single-wythe masonry, provide either ladder or truss type with single pair of side rods and 
cross rods spaced not more than 16 inches (407 mm) o.c. 

C. For multiwythe masonry, provide types as follows: 

1. Ladder type with perpendicular cross rods spaced not more than 16 inches (407 mm) o.c. 
and 1 side rod for each face shell of hollow masonry units more than 4 inches (100 mm) in 
width, plus 1 side rod for each wythe of masonry 4 inches (100 mm) or less in width. 

2.5 TIES AND ANCHORS, GENERAL 
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A. General:  Provide ties and anchors, specified in subsequent articles, made from materials that 
comply with this Article, unless otherwise indicated. 

B. Mill Galvanized Carbon-Steel Wire:  ASTM A 82; with ASTM A 641 (ASTM A 641M), Class 1 
coating. 

C. Hot-Dip Galvanized Carbon-Steel Wire:  ASTM A 82; with ASTM A 153, Class B-2 coating. 

D. Galvanized Steel Sheet:  ASTM A 653/A 653M, G60 (Z180), commercial-quality, steel sheet zinc 
coated by hot-dip process on continuous lines before fabrication. 

E. Steel Sheet, Galvanized after Fabrication:  ASTM A 366/A 366M cold-rolled, carbon-steel sheet 
hot-dip galvanized after fabrication to comply with ASTM A 153. 

F. Stainless-Steel Sheet:  ASTM A 666, Type 304 or 316. 

G. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

2.6 BENT WIRE TIES 

A. General:  Rectangular units with closed ends and not less than 4 inches (100 mm) wide.  Z-
shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches (50 mm) long may 
be used for masonry constructed from solid units or hollow units laid with cells horizontal. 

1. Where coursing between wythes does not align, use adjustable ties composed of 2 parts; 
1 with pintles, the other with eyes; with maximum misalignment of 1-1/4 inches (32 mm). 

2. Where wythes are of different materials, use adjustable ties composed of 2 parts; 1 with 
pintles, the other with eyes; with maximum misalignment of 1-1/4 inches (32 mm). 

B. Wire:  Fabricate from 1/4-inch- (6.4-mm-) diameter, hot-dip galvanized steel wire.  Mill galvanized 
wire ties may be used in interior walls where humidity does not exceed 75 percent. 

2.7 RIGID ANCHORS 

A. General:  Fabricate from steel bars as follows: 

1. 1-1/2 inches (38 mm) wide by 1/4 inch (6.4 mm) thick by 24 inches (600 mm) long, with 
ends turned up 2 inches (50 mm) or with cross pins. 

2. As indicated. 
3. Finish:  Hot-dip galvanized to comply with ASTM A 153. 

2.8 MISCELLANEOUS ANCHORS 

A. Unit Type Inserts in Concrete:  Cast-iron or malleable-iron inserts of type and size indicated. 

B. Anchor Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568, Property 
Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers; hot-
dip galvanized to comply with ASTM A 153, Class C; of diameter and length indicated and in the 
following configurations: 

1. Headed bolts. 
2. Nonheaded bolts, bent in manner indicated. 
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C. Postinstalled Anchors:  Anchors as described below, with capability to sustain, without failure, 
load imposed within factors of safety indicated, as determined by testing per ASTM E 488, 
conducted by a qualified independent testing agency. 
1. Type:  Expansion anchors. 
2. Corrosion Protection:  Carbon-steel components zinc plated to comply with ASTM B 633, 

Class Fe/Zn 5 (5 microns) for Class SC 1 service condition (mild). 
3. Corrosion Protection:  Stainless-steel components complying with ASTM F 593 and 

ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Alloy Group 1 or 4) 
for bolts and nuts; ASTM A 666 or ASTM A 276, Type 304 or 316, for anchors. 

4. For Postinstalled Anchors in Concrete:  Capability to sustain, without failure, a load equal 
to four times the loads imposed. 

2.9 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; 
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene, 
urethane or PVC. 

B. Preformed Control-Joint Gaskets:  Material as indicated below, designed to fit standard sash 
block and to maintain lateral stability in masonry wall; size and configuration as indicated. 

1. Styrene-Butadiene-Rubber Compound:  ASTM D 2000, Designation M2AA-805. 
2. PVC:  ASTM D 2287, Type PVC-65406. 

C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I 
(No. 15 asphalt felt). 

D. Round Plastic Weep/Vent Tubing:  Medium-density polyethylene, 3/8-inch (9-mm) OD by 4 inches 
(100 mm) long. 

E. Rectangular Plastic Weep/Vent Tubing:  Clear butyrate, 3/8 by 1-1/2 by 3-1/2 inches (9 by 38 by 
89 mm). 

F. Wicking Material:  Cotton or polyester rope, 1/4 to 3/8 inch (6 to 10 mm) in diameter, in length 
required to produce 2-inch (50-mm) exposure on exterior and 18 inches (450 mm) in cavity 
between wythes. 

G. Aluminum Weep Hole/Vent:  One-piece, L-shaped units made from sheet aluminum, designed to 
fit into a head joint and consisting of a vertical channel with louvers stamped in web and with a 
top flap to keep mortar out of the head joint; painted to comply with Division 9 Section "Painting," 
before installation, in color approved by Architect to match that of mortar. 

H. Plastic Weep Hole/Vent:  One-piece, flexible extrusion made from UV-resistant polypropylene 
copolymer, designed to fill head joint with outside face held back 1/8 inch (3 mm) from exterior 
face of masonry, in color selected from manufacturer's standard. 

I. Vinyl Weep Hole/Vent:  One-piece, offset, T-shaped units made from flexible, injection-molded 
PVC, designed to fit into a head joint and consisting of a louvered vertical leg, flexible wings to 
seal against ends of masonry units, and a top flap to keep mortar out of the head joint; in color 
approved by Architect to match that of mortar. 

J. Cavity Drainage Material:  3/4-inch- (19-mm-) thick, free-draining mesh; made from polyethylene 
strands and shaped to avoid being clogged by mortar droppings. 
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K. Reinforcing Bar Positioners:  Wire units designed to fit into mortar bed joints spanning masonry 
unit cells with loops for holding reinforcing bars in center of cells.  Units are formed from 0.142-
inch (3.6-mm) steel wire, hot-dip galvanized after fabrication. 

1. Provide units with either two loops or four loops as needed for number of bars indicated. 

L. Available Products:  Subject to compliance with requirements, cavity drainage materials that may 
be incorporated into the Work include, but are not limited to, the following: 

M. Products:  Subject to compliance with requirements, provide one of the following: 

1. Plastic Weep Hole/Vent: 

a. Cell Vent; Dur-O-Wal, Inc. 

2. Vinyl Weep Hole/Vent: 

a. Williams-Goodco Brick Vent; Williams Products, Inc. 

3. Cavity Drainage Material: 

a. Mortar Break; Advanced Building Products, Inc. 
b. CavClear Masonry Mat; CavClear. 
c. Mortar Net; Mortar Net USA, Ltd. 
d. Mortar Stop; Polytite Manufacturing Corp. 

4. Reinforcing Bar Positioners: 

a. D/A 811; Dur-O-Wal, Inc. 
b. D/A 816; Dur-O-Wal, Inc. 
c. No. 376 Rebar Positioner; Heckman Building Products, Inc. 
d. #RB Rebar Positioner; Hohmann & Barnard, Inc. 
e. #RB-Twin Rebar Positioner; Hohmann & Barnard, Inc. 
f. Double O-Ring Rebar Positioner; Masonry Reinforcing Corporation of America. 
g. O-Ring Rebar Positioner; Masonry Reinforcing Corporation of America. 

2.10 MASONRY CLEANERS 

A. Job-Mixed Detergent Solution:  Solution of 1/2-cup (0.14-L) dry measure tetrasodium 
polyphosphate and 1/2-cup (0.14-L) dry measure laundry detergent dissolved in 1 gal. (4 L) of 
water. 

B. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing 
mortar/grout stains, efflorescence, and other new construction stains from new masonry without 
discoloring or damaging masonry surfaces.  Use product expressly approved for intended use by 
cleaner manufacturer and manufacturer of masonry units being cleaned. 

1. Available Products:  Subject to compliance with requirements, products that may be used 
to clean unit masonry surfaces include, but are not limited to, the following: 

2. Products:  Subject to compliance with requirements, provide one of the following: 

a. Cleaners for Red and Light-Colored Brick Not Subject to Metallic Staining with 
Mortar Not Subject to Bleaching: 
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1) 202 New Masonry Detergent; Diedrich Technologies, Inc. 
2) Sure Klean No. 600 Detergent; ProSoCo, Inc. 

b. Cleaners for Red and Dark-Colored Brick Not Subject to Metallic Staining: 

1) 200 Lime Solv; Diedrich Technologies, Inc. 
2) Sure Klean No. 101 Lime Solvent; ProSoCo., Inc. 

c. Cleaners for Brick Subject to Metallic Staining: 

1) 202V Vana-Stop; Diedrich Technologies, Inc. 
2) Sure Klean Vana Trol; ProSoCo, Inc. 

2.11 MORTAR AND GROUT MIXES 

A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise 
indicated. 

1. Do not use calcium chloride in mortar or grout. 
2. Add cold-weather admixture (if used) at the same rate for all mortar, regardless of weather 

conditions, to ensure that mortar color is consistent. 

B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in the form of a preblended mix.  
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients 
before delivering to Project site. 

C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification. 

D. Grout for Unit Masonry:  Comply with ASTM C 476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 
comply with Table 5 of ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and 
pour height. 

2. Provide grout with a slump of 8 to 11 inches (200 to 280 mm) as measured according to 
ASTM C 143. 

2.12 SOURCE QUALITY CONTROL 

A. Owner will engage a qualified independent testing agency to perform source quality-control 
testing indicated below: 

1. Payment for these services will be made by Owner. 
2. Retesting of materials failing to meet specified requirements shall be done at Contractor's 

expense. 

B. Brick Tests:  For each type and grade of brick indicated, units will be tested according to 
ASTM C 67. 

C. Concrete Masonry Unit Tests:  For each type of concrete masonry unit indicated, units will be 
tested according to ASTM C 140. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance. 

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 
to performance. 

2. Verify that foundations are within tolerances specified. 
3. Verify that reinforcing dowels are properly placed. 
4. Proceed with installation only after unsatisfactory conditions have been corrected. 

B. Before installation, examine rough-in and built-in construction to verify actual locations of piping 
connections. 

3.2 INSTALLATION, GENERAL 

A. Thickness:  Build cavity and composite walls and other masonry construction to the full thickness 
shown.  Build single-wythe walls to the actual widths of masonry units, using units of widths 
indicated. 

B. Build chases and recesses to accommodate items specified in this Section and in other Sections 
of the Specifications. 

C. Leave openings for equipment to be installed before completing masonry.  After installing 
equipment, complete masonry to match the construction immediately adjacent to the opening. 

D. Cut masonry units with motor-driven saws to provide clean, sharp, unchipped edges.  Cut units 
as required to provide a continuous pattern and to fit adjoining construction.  Where possible, use 
full-size units without cutting.  Allow units cut with water-cooled saws to dry before placing, unless 
wetting of units is specified.  Install cut units with cut surfaces and, where possible, cut edges 
concealed. 

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 
textures. 

1. Mix units from several pallets or cubes as they are placed. 

F. Matching Existing Masonry:  Match coursing, bonding, color, and texture of existing masonry. 

G. Wetting of Brick:  Wet brick before laying if the initial rate of absorption exceeds 30 g/30 sq. in. 
(30 g/194 sq. cm) per minute when tested per ASTM C 67.  Allow units to absorb water so they 
are damp but not wet at the time of laying. 

3.3 CONSTRUCTION TOLERANCES 

A. Comply with tolerances in ACI 530.1/ASCE 6/TMS 602 and the following: 

B. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and 
control joints, do not vary from plumb by more than 1/4 inch in 20 feet (6 mm in 6 m), nor 1/2 inch 
(12 mm) maximum. 
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C. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 
10 feet (6 mm in 3 m), nor 1/2 inch (12 mm) maximum. 

D. For conspicuous horizontal lines, such as exposed lintels, sills, parapets, and reveals, do not vary 
from level by more than 1/4 inch in 20 feet (6 mm in 6 m), nor 1/2 inch (12 mm) maximum. 

E. For exposed bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch 
(3 mm), with a maximum thickness limited to 1/2 inch (12 mm).  Do not vary from bed-joint 
thickness of adjacent courses by more than 1/8 inch (3 mm). 

F. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 
inch (3 mm).  Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1/8 
inch (3 mm). 

3.4 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at other 
locations. 

B. Bond Pattern for Exposed Masonry:  Lay exposed masonry in the following bond pattern; do not 
use units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs. 

1. Running bond as indicated on Drawings. 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less 
than 2 inches (50 mm).  Bond and interlock each course of each wythe at corners.  Do not use 
units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs. 

D. Stopping and Resuming Work:  In each course, rack back one-half-unit length for one-half running 
bond or one-third-unit length for one-third running bond; do not tooth.  Clean exposed surfaces of 
set masonry, wet clay masonry units lightly if required, and remove loose masonry units and 
mortar before laying fresh masonry. 

E. Built-in Work:  As construction progresses, build in items specified under this and other Sections 
of the Specifications.  Fill in solidly with masonry around built-in items. 

F. Fill space between hollow-metal frames and masonry solidly with mortar, unless otherwise 
indicated. 

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal 
lath in the joint below and rod mortar or grout into core. 

H. Fill cores in hollow concrete masonry units with grout 24 inches (600 mm) under bearing plates, 
beams, lintels, posts, and similar items, unless otherwise indicated. 

I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof 
structure above, unless otherwise indicated. 

1. Install compressible filler in joint between top of partition and underside of structure above. 
2. Wedge non-load-bearing partitions against structure above with small pieces of tile, slate, 

or metal.  Fill joint with mortar after dead-load deflection of structure above approaches 
final position. 
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3. At fire-rated partitions, install firestopping in joint between top of partition and underside of 
structure above to comply with Division 7 Section "Firestopping." 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay hollow masonry units as follows: 

1. With full mortar coverage on horizontal and vertical face shells. 
2. Bed webs in mortar in starting course on footings and in all courses of piers, columns, and 

pilasters, and where adjacent to cells or cavities to be filled with grout. 
3. For starting course on footings where cells are not grouted, spread out full mortar bed, 

including areas under cells. 

B. Lay solid brick-size masonry units with completely filled bed and head joints; butter ends with 
sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush 
head joints. 

1. At cavity walls, bevel beds away from cavity, to minimize mortar protrusions into cavity.  As 
work progresses, trowel mortar fins protruding into cavity flat against the cavity face of the 
brick. 

C. Set stone trim units in full bed of mortar with vertical joints slushed full.  Fill dowel, anchor, and 
similar holes solid.  Wet stone-joint surface thoroughly before setting; for soiled stone surfaces, 
clean bedding and exposed surfaces with fiber brush and soap powder and rinse thoroughly with 
clear water. 

D. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than the joint 
thickness, unless otherwise indicated. 

1. For glazed masonry units, use a nonmetallic jointer 3/4 inch (19 mm) or more in width. 

E. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 
paint), unless otherwise indicated. 

3.6 CAVITIES 

A. Keep cavities clean of mortar droppings and other materials during construction. 

1. Use wood strips temporarily placed in cavity to collect mortar droppings.  As work 
progresses, remove strips, clean off mortar droppings, and replace in cavity. 

2. Provide temporary opening by omitting 1 brick every 48 inches (1200 mm) at bottom of 
cavity and in first course above flashing.  After wall has been built to top of cavity and 
mortar has set, clean out cavity and then close temporary opening. 

B. Parge cavity face of backup wythe using Type S or Type N mortar applied in a single coat 
approximately 3/8 inch (10 mm) thick.  Trowel face of parge coat smooth. 

C. Coat cavity face of backup wythe to comply with Division 7 Section "Bituminous Dampproofing." 

D. Installing Cavity-Wall Insulation:  Place small dabs of adhesive, spaced approximately 12 inches 
(300 mm) o.c. both ways, on inside face of insulation boards, or attach with plastic fasteners 
designed for this purpose.  Fit courses of insulation between wall ties and other confining 
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obstructions in cavity, with edges butted tightly both ways.  Press units firmly against inside wythe 
of masonry or other construction as shown. 

1. Fill cracks and open gaps in insulation with crack sealer compatible with insulation and 
masonry. 

3.7 MASONRY JOINT REINFORCEMENT 

A. General:  Provide continuous masonry joint reinforcement as indicated.  Install entire length of 
longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 mm) on exterior side of 
walls, 1/2 inch (13 mm) elsewhere.  Lap reinforcement a minimum of 6 inches (150 mm). 

1. Space reinforcement not more than 16 inches (406 mm) o.c. 
2. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings 

and extending 12 inches (305 mm) beyond openings. 

a. Reinforcement above is in addition to continuous reinforcement. 

B. Cut or interrupt joint reinforcement at control and expansion joints, unless otherwise indicated. 

C. Provide continuity at corners and wall intersections by using prefabricated "L" and "T" sections.  
Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets, 
column fireproofing, pipe enclosures, and other special conditions. 

3.8 ANCHORING MASONRY TO STRUCTURAL MEMBERS 

A. Anchor masonry to structural members where masonry abuts or faces structural members to 
comply with the following: 

1. Provide an open space not less than 1 inch (25 mm) in width between masonry and 
structural member, unless otherwise indicated.  Keep open space free of mortar or other 
rigid materials. 

2. Anchor masonry to structural members with flexible anchors embedded in masonry joints 
and attached to structure. 

3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36 
inches (915 mm) o.c. horizontally. 

3.9 ANCHORING MASONRY VENEERS 

A. Anchor masonry veneers to wall framing with masonry-veneer anchors to comply with the 
following requirements: 
1. Fasten anchors through sheathing to wall framing, to concrete and masonry backup, with 

metal fasteners of type indicated. 
2. Insert anchor sections in metal studs as sheathing is installed.  Provide one anchor at each 

stud in each horizontal joint between sheathing boards. 
3. Embed tie sections in masonry joints.  Provide not less than 2 inches (50 mm) of air space 

between back of masonry veneer and face of sheathing. 
4. Locate anchor sections to allow maximum vertical differential movement of ties up and 

down. 
5. Space anchors as indicated, but not more than 18 inches (458 mm) o.c. vertically and 24 

inches (610 mm) o.c. horizontally, with not less than 1 anchor for each 2 sq. ft. (0.2 sq. m) 
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of wall area.  Install additional anchors within 12 inches (305 mm) of openings and at 
intervals, not exceeding 8 inches (203 mm), around the perimeter. 

6. Space anchors as indicated, but not more than 16 inches (406 mm) o.c. vertically and 24 
inches (610) o.c. horizontally with not less than 1 anchor for each 2.67 sq. ft. (0.25 sq. m) 
of wall area.  Install additional anchors within 12 inches (305 mm) of openings and at 
intervals, not exceeding 36 inches (914 mm), around perimeter. 

3.10 CONTROL AND EXPANSION JOINTS 

A. General:  Install control and expansion joints in unit masonry where indicated.  Build-in related 
items as masonry progresses.  Do not form a continuous span through movement joints unless 
provisions are made to prevent in-plane restraint of wall or partition movement. 

B. Form control joints in concrete masonry as follows: 

1. Fit bond-breaker strips into hollow contour in ends of concrete masonry units on one side 
of control joint.  Fill resultant core with grout and rake joints in exposed faces. 

2. Install preformed control-joint gaskets designed to fit standard sash block. 
3. Install interlocking units designed for control joints.  Install bond-breaker strips at joint.  

Keep head joints free and clear of mortar or rake joint. 
4. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is 

complete. 

C. Build in horizontal, pressure-relieving joints where indicated; construct joints by either leaving an 
air space or inserting a compressible filler of width required for installing sealant and backer rod 
specified in Division 7 Section "Joint Sealants." 

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry 
veneer and attached to structure behind masonry veneer. 

3.11 LINTELS 

A. Install steel lintels where indicated. 

B. Provide masonry lintels where shown and where openings of more than 12 inches (305 mm) for 
brick-size units and 24 inches (610 mm) for block-size units are shown without structural steel or 
other supporting lintels. 

1. Provide prefabricated or built-in-place masonry lintels.  Use specially formed bond beam 
units with reinforcing bars placed as indicated and filled with coarse grout.  Temporarily 
support built-in-place lintels until cured. 

C. Provide minimum bearing of 8 inches (200 mm) at each jamb, unless otherwise indicated. 

3.12 REINFORCED UNIT MASONRY INSTALLATION 

A. Temporary Formwork and Shores:  Construct formwork and shores to support reinforced masonry 
elements during construction. 

1. Construct formwork to conform to shape, line, and dimensions shown.  Make it sufficiently 
tight to prevent leakage of mortar and grout.  Brace, tie, and support forms to maintain 
position and shape during construction and curing of reinforced masonry. 
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2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and other temporary loads that may be placed on them 
during construction. 

B. Placing Reinforcement:  Comply with requirements of ACI 530.1/ASCE 6/TMS 602. 

C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained sufficient 
strength to resist grout pressure. 

1. Comply with requirements of ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout 
placement, including minimum grout space and maximum pour height. 

3.13 FIELD QUALITY CONTROL 

A. Owner will engage a qualified independent testing agency to perform field quality-control testing 
indicated below. 

1. Payment for these services will be made by Owner. 
2. Retesting of materials failing to meet specified requirements shall be done at Contractor's 

expense. 

B. Testing Frequency:  Tests and Evaluations listed in this Article will be performed during 
construction for each 5000 sq. ft. (465 sq. m) of wall area or portion thereof. 

C. Mortar properties will be tested per ASTM C 780. 

D. Grout will be sampled and tested for compressive strength per ASTM C 1019. 

E. Brick Tests:  For each type and grade of brick indicated, units will be tested according to 
ASTM C 67. 

F. Concrete Masonry Unit Tests:  For each type of concrete masonry unit indicated, units will be 
tested according to ASTM C 140. 

G. Prism-Test Method:  For each type of wall construction indicated, masonry prisms will be tested 
per ASTM C 1314, and as follows: 

1. Prepare 1 set of prisms for testing at 7 days and 1 set for testing at 28 days. 

3.14 PARGING 

A. Parge predampened masonry walls, where indicated, with Type S or Type N mortar applied in 2 
uniform coats to a total thickness of 3/4 inch (19 mm).  Scarify first parge coat to ensure full bond 
to subsequent coat. 

B. Use a steel-trowel finish to produce a smooth, flat, dense surface with a maximum surface 
variation of 1/8 inch per foot (3 mm per 300 mm).  Form a wash at top of parging and a cove at 
bottom. 

C. Damp-cure parging for at least 24 hours and protect the parging until cured. 

3.15 REPAIRING, POINTING, AND CLEANING 
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A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 
damaged or that do not match adjoining units.  Install new units to match adjoining units; install 
in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and completely 
fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide 
a neat, uniform appearance.  Prepare joints for sealant application. 

C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar 
fins and smears before tooling joints. 

D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes 
or chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 
comparison purposes.  Obtain Architect's approval of sample cleaning before proceeding 
with cleaning of masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering 
them with liquid strippable masking agent, polyethylene film, or waterproof masking tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing 
the surfaces thoroughly with clear water. 

5. Clean brick by the bucket-and-brush hand-cleaning method described in BIA Technical 
Notes No. 20, using job-mixed detergent solution. 

6. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's 
written instructions. 

7. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2 applicable to type 
of stain on exposed surfaces. 

8. Clean limestone units to comply with recommendations in the Indiana Limestone Institute 
of America's "Indiana Limestone Handbook." 

3.16 MASONRY WASTE DISPOSAL 

A. Recycling:  Unless otherwise indicated, excess masonry materials are Contractor's property.  At 
completion of unit masonry work, remove from Project site. 

B. Disposal as Fill Material:  Dispose of clean masonry waste, including broken masonry units, waste 
mortar, and excess or soil-contaminated sand, by crushing and mixing with fill material as fill is 
placed. 

1. Crush masonry waste to less than 4 inches (100 mm) in each dimension. 
2. Mix masonry waste with at least two parts of specified fill material for each part of masonry 

waste.  Fill material is specified in Division 2 Section "Earthwork." 
3. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade. 

C. Excess Masonry Waste:  Remove excess, clean masonry waste that cannot be used as fill, as 
described above, and other masonry waste, and legally dispose of off Owner's property. 

END OF SECTION 042000 
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SECTION 051200  
STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Structural steel. 
2. Grout. 

B. Related Sections include the following: 

1. Division 01 Section "Quality Requirements" for independent testing agency procedures 
and administrative requirements. 

2. Division 05 Section "Metal Fabrications" for steel lintels or shelf angles not attached to 
structural-steel frame, miscellaneous steel fabrications, and other metal items not defined 
as structural steel. 

3. Division 09 painting Sections for surface preparation and priming requirements. 

1.3 DEFINITIONS 

A. Structural Steel:  Elements of structural-steel frame, as classified by AISC's "Code of Standard 
Practice for Steel Buildings and Bridges," that support design loads. 

B. Architecturally Exposed Structural Steel:  Structural steel designated as architecturally exposed 
structural steel in the Contract Documents. 

1.4 PERFORMANCE REQUIREMENTS 

A. Connections:  Provide details of connections required by the Contract Documents to be selected 
or completed by structural-steel fabricator to withstand ASD-service loads indicated and comply 
with other information and restrictions indicated. 

1. Select and complete connections using schematic details indicated andAISC's "Manual of 
Steel Construction, Allowable Stress Design," Part 4. 

2. Engineering Responsibility:  Fabricator's responsibilities include using a qualified 
professional engineer to prepare structural analysis data for structural-steel connections. 

B. Construction:  Type PR, partially restrained. 

C. Construction:  Type 2, simple framing. 
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1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 
2. Include embedment drawings. 
3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 

and show size, length, and type of each weld. 
4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  Identify 

pretensioned and slip-critical high-strength bolted connections. 
5. For structural-steel connections indicated to comply with design loads, include structural 

analysis data signed and sealed by the qualified professional engineer responsible for their 
preparation. 

C. Welding certificates. 

D. Qualification Data:  For Installer, fabricator, professional engineer, and testing agency. 

E. Mill Test Reports:  Signed by manufacturers certifying that the following products comply with 
requirements: 

1. Structural steel including chemical and physical properties. 
2. Bolts, nuts, and washers including mechanical properties and chemical analysis. 
3. Direct-tension indicators. 
4. Tension-control, high-strength bolt-nut-washer assemblies. 
5. Shear stud connectors. 
6. Shop primers. 
7. Nonshrink grout. 

F. Source quality-control test reports. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who participates in the AISC Quality Certification 
Program and is designated an AISC-Certified Erector, Category CASE. 

B. Fabricator Qualifications:  A qualified fabricator who participates in the AISC Quality Certification 
Program and is designated an AISC-Certified Plant, Category Cbd. 

C. Shop-Painting Applicators:  Qualified according to AISC's Sophisticated Paint Endorsement P1 
or SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting Applicators." 

D. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--
Steel." 

E. Comply with applicable provisions of the following specifications and documents: 

1. AISC's "Code of Standard Practice for Steel Buildings and Bridges." 
2. AISC's "Seismic Provisions for Structural Steel Buildings" and "Supplement No. 2." 
3. AISC's "Specification for Structural Steel Buildings--Allowable Stress Design and Plastic 

Design." 
4. AISC's "Specification for the Design of Steel Hollow Structural Sections." 
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5. AISC's "Specification for Allowable Stress Design of Single-Angle Members." 
6. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification.  Keep steel members off 
ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel 
members and packaged materials from erosion and deterioration. 

1. Store fasteners in a protected place.  Clean and relubricate bolts and nuts that become dry 
or rusty before use. 

2. Do not store materials on structure in a manner that might cause distortion, damage, or 
overload to members or supporting structures.  Repair or replace damaged materials or 
structures as directed. 

1.8 COORDINATION 

A. Furnish anchorage items to be embedded in or attached to other construction without delaying 
the Work.  Provide setting diagrams, sheet metal templates, instructions, and directions for 
installation. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A 992/A 992M. 

B. Channels, Angles, Shapes:  ASTM A 36/A 36M. 

C. Plate and Bar:  ASTM A 36/A 36M. 

D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing. 

E. Welding Electrodes:  Comply with AWS requirements. 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325 (ASTM A 325M), Type 1, heavy hex steel 
structural bolts; ASTM A 563 (ASTM A 563M) heavy hex carbon-steel nuts; and ASTM F 436 
(ASTM F 436M) hardened carbon-steel washers. 

1. Finish:  Plain. 
2. Direct-Tension Indicators:  ASTM F 959, Type 325 (ASTM F 959M, Type 8.8,) 

compressible-washer type. 

a. Finish:  Plain. 

B. High-Strength Bolts, Nuts, and Washers:  ASTM A 490 (ASTM A 490M), Type 1, heavy hex steel 
structural bolts or tension-control, bolt-nut-washer assemblies with splined ends; ASTM A 563 
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(ASTM A 563M) heavy hex carbon-steel nuts; and ASTM F 436 (ASTM F 436M) hardened 
carbon-steel washers, plain. 

1. Provide twist-off tension control bolts. 

C. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, heavy hex 
head steel structural bolts with splined ends; ASTM A 563 (ASTM A 563M) heavy hex carbon-
steel nuts; and ASTM F 436 (ASTM F 436M) hardened carbon-steel washers. 

1. Finish:  Plain. 

D. Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished 
carbon steel; AWS D1.1, Type B. 

E. Unheaded Anchor Rods:  ASTM A 36/A 36M. 

1. Configuration:  Hooked. 
2. Nuts:  ASTM A 563 (ASTM A 563M) heavy hex carbon steel. 
3. Plate Washers:  ASTM A 36/A 36M carbon steel. 
4. Washers:  ASTM F 436 (ASTM F 436M) hardened carbon steel. 
5. Finish:  Plain. 

F. Headed Anchor Rods:  ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6), straight. 

1. Nuts:  ASTM A 563 (ASTM A 563M) hex carbon steel. 
2. Plate Washers:  ASTM A 36/A 36M carbon steel. 
3. Washers:  ASTM F 436 (ASTM F 436M) hardened carbon steel. 
4. Finish:  Plain. 

G. Threaded Rods:  ASTM A 36/A 36M. 

1. Nuts:  ASTM A 563 (ASTM A 563M) hex carbon steel. 
2. Washers:  ASTM A 36/A 36M carbon steel. 
3. Finish:  Plain. 

2.3 PRIMER 

A. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer. 

B. Galvanizing Repair Paint:  ASTM A 780. 

2.4 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

2.5 FABRICATION 

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate according 
to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's "Specification 
for Structural Steel Buildings--Allowable Stress Design and Plastic Design." 
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1. Camber structural-steel members where indicated. 
2. Identify high-strength structural steel according to ASTM A 6/ A 6M and maintain markings 

until structural steel has been erected. 
3. Mark and match-mark materials for field assembly. 
4. Complete structural-steel assemblies, including welding of units, before starting shop-

priming operations. 

B. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1. 

C. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. 

D. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads. 

E. Cleaning:  Clean and prepare steel surfaces that are to remain unpainted according to SSPC-
SP 1, "Solvent Cleaning." 

F. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear 
connectors.  Use automatic end welding of headed-stud shear connectors according to AWS D1.1 
and manufacturer's written instructions. 

G. Steel Wall-Opening Framing:  Select true and straight members for fabricating steel wall-opening 
framing to be attached to structural steel.  Straighten as required to provide uniform, square, and 
true members in completed wall framing. 

H. Welded Door Frames:  Build up welded door frames attached to structural steel.  Weld exposed 
joints continuously and grind smooth.  Plug-weld fixed steel bar stops to frames.  Secure 
removable stops to frames with countersunk, cross-recessed head machine screws, uniformly 
spaced not more than 10 inches (250 mm) o.c., unless otherwise indicated. 

I. Holes:  Provide holes required for securing other work to structural steel and for passage of other 
work through steel framing members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes or 
enlarge holes by burning. 

2. Base-Plate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to 
steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive other work. 

2.6 SHOP CONNECTIONS 

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 

1. Joint Type:  Pretensioned. 

B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, 
appearance, and quality of welds and for methods used in correcting welding work. 

1. Remove backing bars or runoff tabs, back gouge, and grind steel smooth. 
2. Assemble and weld built-up sections by methods that will maintain true alignment of axes 

without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and 
Bridges" for mill material. 
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3. Verify that weld sizes, fabrication sequence, and equipment used for architecturally 
exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-
through on exposed steel surfaces. 

a. Grind butt welds flush. 
b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds. 

2.7 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded members 
to a depth of 2 inches (50 mm). 

2. Surfaces to be field welded. 
3. Surfaces to be high-strength bolted with slip-critical connections. 
4. Surfaces to receive sprayed fire-resistive materials. 
5. Galvanized surfaces. 

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, 
slag, or flux deposits.  Prepare surfaces according to the following specifications and standards: 

1. SSPC-SP 2, "Hand Tool Cleaning." 
2. SSPC-SP 3, "Power Tool Cleaning." 
3. SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning." 
4. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
5. SSPC-SP 7/NACE No. 4, "Brush-Off Blast Cleaning." 
6. SSPC-SP 8, "Pickling." 
7. SSPC-SP 10/NACE No. 2, "Near-White Blast Cleaning." 
8. SSPC-SP 11, "Power Tool Cleaning to Bare Metal." 
9. SSPC-SP 14/NACE No. 8, "Industrial Blast Cleaning." 

C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's written 
instructions and at rate recommended by SSPC to provide a dry film thickness of not less than 
1.5 mils (0.038 mm).  Use priming methods that result in full coverage of joints, corners, edges, 
and exposed surfaces. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 
2. Apply two coats of shop paint to inaccessible surfaces after assembly or erection.  Change 

color of second coat to distinguish it from first. 

D. Painting:  Apply a 1-coat, nonasphaltic primer complying with SSPC-PS Guide 7.00, "Painting 
System Guide 7.00:  Guide for Selecting One-Coat Shop Painting Systems," to provide a dry film 
thickness of not less than 1.5 mils (0.038 mm). 

2.8 GALVANIZING 

A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel according 
to ASTM A 123/ A 123M. 

1. Fill vent holes and grind smooth after galvanizing. 
2. Galvanize lintels and shelf angles attached to structural-steel frame and located in exterior 

walls. 
3. Galvanize rooftop mechanical screen framing. 
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2.9 SOURCE QUALITY CONTROL 

A. Owner will engage an independent testing and inspecting agency to perform shop tests and 
inspections and prepare test reports. 

1. Provide testing agency with access to places where structural-steel work is being 
fabricated or produced to perform tests and inspections. 

B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 

C. Bolted Connections:  Shop-bolted connections will be inspected according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

D. Welded Connections:  In addition to visual inspection, shop-welded connections will be tested 
and inspected according to AWS D1.1 and the following inspection procedures, at testing 
agency's option: 

1. Liquid Penetrant Inspection:  ASTM E 165. 
2. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  

Cracks or zones of incomplete fusion or penetration will not be accepted. 
3. Ultrasonic Inspection:  ASTM E 164. 
4. Radiographic Inspection:  ASTM E 94. 

E. In addition to visual inspection, shop-welded shear connectors will be tested and inspected 
according to requirements in AWS D1.1 for stud welding and as follows: 

1. Bend tests will be performed if visual inspections reveal either a less-than- continuous 360-
degree flash or welding repairs to any shear connector. 

2. Tests will be conducted on additional shear connectors if weld fracture occurs on shear 
connectors already tested, according to requirements in AWS D1.1. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, 
bearing plates, and other embedments, with steel erector present, for compliance with 
requirements. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 
steel secure, plumb, and in alignment against temporary construction loads and loads equal in 
intensity to design loads.  Remove temporary supports when permanent structural steel, 
connections, and bracing are in place, unless otherwise indicated. 

1. Do not remove temporary shoring supporting composite deck construction until cast-in-
place concrete has attained its design compressive strength. 
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3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to AISC's 
"Code of Standard Practice for Steel Buildings and Bridges" and "Specification for Structural Steel 
Buildings--Allowable Stress Design and Plastic Design." 

B. Base and Bearing Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing 
materials, and roughen surfaces prior to setting base and bearing plates.  Clean bottom surface 
of base and bearing plates. 

1. Set base and bearing plates for structural members on wedges, shims, or setting nuts as 
required. 

2. Weld plate washers to top of base plate. 
3. Pretension anchor rods after supported members have been positioned and plumbed.  Do 

not remove wedges or shims but, if protruding, cut off flush with edge of base or bearing 
plate before packing with grout. 

4. Promptly pack grout solidly between bearing surfaces and base or bearing plates so no 
voids remain.  Neatly finish exposed surfaces; protect grout and allow to cure. Comply with 
manufacturer's written installation instructions for shrinkage-resistant grouts. 

C. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel 
Buildings and Bridges." 

D. Align and adjust various members forming part of complete frame or structure before permanently 
fastening.  Before assembly, clean bearing surfaces and other surfaces that will be in permanent 
contact with members.  Perform necessary adjustments to compensate for discrepancies in 
elevations and alignment. 

1. Level and plumb individual members of structure. 
2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure is completed and in service. 

E. Splice members only where indicated. 

F. Remove erection bolts on welded, architecturally exposed structural steel; fill holes with plug 
welds; and grind smooth at exposed surfaces. 

G. Do not use thermal cutting during erection. 

H. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be 
enlarged to admit bolts. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 

1. Joint Type:  Pretensioned. 

B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, 
appearance, and quality of welds and for methods used in correcting welding work. 

1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" and 
"Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Design" 
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for bearing, adequacy of temporary connections, alignment, and removal of paint on 
surfaces adjacent to field welds. 

2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth. 
3. Assemble and weld built-up sections by methods that will maintain true alignment of axes 

without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and 
Bridges" for mill material. 

4. Verify that weld sizes, fabrication sequence, and equipment used for architecturally 
exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-
through on exposed steel surfaces. 

a. Grind butt welds flush. 
b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
inspect field welds and high-strength bolted connections. 

B. Bolted Connections:  Shop-bolted connections will be inspected according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1. 

1. In addition to visual inspection, field welds will be tested according to AWS D1.1 and the 
following inspection procedures, at testing agency's option: 

a. Liquid Penetrant Inspection:  ASTM E 165. 
b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished 

weld.  Cracks or zones of incomplete fusion or penetration will not be accepted. 
c. Ultrasonic Inspection:  ASTM E 164. 
d. Radiographic Inspection:  ASTM E 94. 

D. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 

3.6 REPAIRS AND PROTECTION 

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according 
to ASTM A 780 and manufacturer's written instructions. 

B. Touchup Painting:  After installation, promptly clean, prepare, and prime or reprime field 
connections, rust spots, and abraded surfaces of prime-painted joists and accessories, bearing 
plates, and abutting structural steel. 

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool 
cleaning. 

2. Apply a compatible primer of same type as shop primer used on adjacent surfaces. 

C. Touchup Painting:  Cleaning and touchup painting are specified in Division 9 painting Sections. 

END OF SECTION 051200 
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SECTION 053100  
STEEL DECKING 

SECTION 053100 - STEEL DECKING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Roof deck. 

B. Related Sections include the following: 

1. Division 03 Section "Cast-in-Place Concrete" for concrete fill and reinforcing steel. 
2. Division 05 Section "Metal Fabrications" for framing deck openings with miscellaneous 

steel shapes. 
3. Division 09 Section "Painting" for repair painting of painted deck. 
4. Division 09 Section "Special Coatings" for repair of deck special coatings. 

1.3 SUBMITTALS 

A. Product Data:  For each type of deck, accessory, and product indicated. 

B. Shop Drawings:  Show layout and types of deck panels, anchorage details, reinforcing channels, 
pans, deck openings, special jointing, accessories, and attachments to other construction. 

C. Product Certificates:  Signed by steel deck manufacturers certifying that products furnished 
comply with requirements. 

D. Welding Certificates:  Copies of certificates for welding procedures and personnel. 

E. Product Test Reports:  From a qualified testing agency indicating that each of the following 
complies with requirements, based on comprehensive testing of current products: 

1. Mechanical fasteners. 

F. Research/Evaluation Reports:  Evidence of steel deck's compliance with building code in effect 
for Project, from a model code organization acceptable to authorities having jurisdiction. 

1.4 QUALITY ASSURANCE 
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A. Installer Qualifications:  An experienced installer who has completed steel deck similar in material, 
design, and extent to that indicated for this Project and whose work has resulted in construction 
with a record of successful in-service performance. 

B. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM E 329 to conduct the testing indicated, as documented 
according to ASTM E 548. 

C. Source Limitations for Cellular Deck Floor Systems with Electrical Distribution:  Obtain cellular 
floor deck units and compatible electrical components, such as preset inserts, activation kits, 
afterset inserts, service fittings, header ducts, and trench header ducts, from the same 
manufacturer.  Electrical components are specified in Division 26 Section "Underfloor Raceways 
for Electrical Systems." 

D. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--
Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel." 

E. Fire-Test-Response Characteristics:  Where indicated, provide steel deck units identical to those 
steel deck units tested for fire resistance per ASTM E 119 by a testing and inspection agency 
acceptable to authorities having jurisdiction. 

1. Fire-Resistance Ratings:  Indicated by design designations from UL's "Fire Resistance 
Directory" or from the listings of another testing and inspecting agency. 

2. Steel deck units shall be identified with appropriate markings of applicable testing and 
inspecting agency. 

F. AISI Specifications:  Calculate structural characteristics of steel deck according to AISI's 
"Specification for the Design of Cold-Formed Steel Structural Members." 

G. Electrical-Raceway Units:  Provide UL-labeled cellular floor deck units complying with UL 209 and 
listed in UL's "Electrical Construction Equipment Directory" for use with standard header ducts 
and outlets for electrical distribution systems. 

H. FM Listing:  Provide steel roof deck evaluated by FM and listed in FM's "Approval Guide, Building 
Materials" for Class 1 fire rating and Class 1-90 windstorm ratings. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and 
handling. 

B. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with a waterproof 
covering and ventilate to avoid condensation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
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B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Steel Deck: 

a. BHP Steel Building Products USA Inc. 
b. Consolidated Systems, Inc. 
c. Epic Metals Corp. 
d. Marlyn Steel Products, Inc. 
e. Nucor Corp.; Vulcraft Div. 
f. Roof Deck, Inc. 
g. United Steel Deck, Inc. 
h. Verco Manufacturing Co. 
i. Wheeling Corrugating Co.; Div. of Wheeling-Pittsburgh Steel Corp. 

2.2 ROOF DECK 

A. Steel Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with "SDI 
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 29, and the 
following: 
1. Galvanized Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade  33 (230), 

G90 (Z275) zinc coating. 
2. Galvanized and Shop-Primed Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), 

Grade  33 (230), G60 (Z180) zinc coating; cleaned, pretreated, and primed with 
manufacturer's baked-on, lead- and chromate-free rust-inhibitive primer complying with 
performance requirements of FS TT-P-664. 

3. Deck Profile:  Type WR, wide rib. 
4. Profile Depth:  1-1/2 inches (38 mm). 
5. Design Uncoated-Steel Thickness:  0.0295 inch (0.75 mm). 
6. Span Condition:  Triple span or more. 
7. Side Laps:  Overlapped or interlocking seam at Contractor's option. 

2.3 ACCESSORIES 

A. General:  Provide manufacturer's standard accessory materials for deck that comply with 
requirements indicated. 

B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or pneumatically driven 
carbon-steel fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 
screws, No. 10 (4.8 mm) minimum diameter. 

D. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber. 

E. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 psi 
(230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, of same material 
and finish as deck; of profile indicated or required for application. 

F. Steel Sheet Accessories:  Steel sheet, of same material, finish, and thickness as deck, unless 
otherwise indicated. 
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G. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 33,000 psi (230 MPa), of 
same material and finish as deck, and of thickness and profile recommended by SDI Publication 
No. 29 for overhang and slab depth. 

H. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same material, 
finish, and thickness as deck, unless otherwise indicated. 

I. Piercing Hanger Tabs:  Piercing steel sheet hanger attachment devices for use with floor deck. 

J. Weld Washers:  Uncoated steel sheet, shaped to fit deck rib, 0.0747 inch (1.90 mm) thick, with 
factory-punched hole of 3/8-inch (9.5-mm) minimum diameter. 

K. Recessed Sump Pans:  Single-piece steel sheet, 0.0747 inch (1.90 mm) thick, of same material 
and finish as deck, with 3-inch- (76-mm-) wide flanges and level recessed pans of 1-1/2- inch (38-
mm) minimum depth.  For drains, cut holes in the field. 

L. Flat Sump Plate:  Single-piece steel sheet, 0.0747 inch (1.90 mm) thick, of same material and 
finish as deck.  For drains, cut holes in the field. 

M. Shear Connectors:  ASTM A 108, Grades 1010 through 1020 headed stud type, cold-finished 
carbon steel, AWS D1.1, Type B, with arc shields. 

N. Galvanizing Repair Paint:  ASTM A 780. 

O. Repair Paint:  Lead- and chromate-free rust-inhibitive primer complying with performance 
requirements of FS TT-P-664. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance. 

3.2 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and commentary in 
SDI Publication No. 29, manufacturer's written instructions, and requirements in this Section. 

B. Install temporary shoring before placing deck panels, if required to meet deflection limitations. 

C. Locate decking bundles to prevent overloading of supporting members. 

D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned 
and bearing on supporting frame before being permanently fastened.  Do not stretch or contract 
side-lap interlocks. 

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection. 

F. Cut and neatly fit deck panels and accessories around openings and other work projecting 
through or adjacent to decking. 
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G. Provide additional reinforcement and closure pieces at openings as required for strength, 
continuity of decking, and support of other work. 

H. Comply with AWS requirements and procedures for manual shielded metal arc welding, 
appearance and quality of welds, and methods used for correcting welding work. 

I. Mechanical fasteners may be used in lieu of welding to fasten deck.  Locate mechanical fasteners 
and install according to deck manufacturer's written instructions. 

3.3 ROOF DECK INSTALLATION 

A. Fasten roof deck panels to steel supporting members by arc spot (puddle) welds of the surface 
diameter indicated or arc seam welds with an equal perimeter, but not less than 1-1/2 inches (38 
mm) long, and as follows: 

1. Weld Diameter:  5/8 inch (16 mm), nominal. 
2. Weld Spacing:  Weld edge and interior ribs of deck units with a minimum of two welds per 

deck unit at each support.  Space welds as indicated. 
3. Weld Washers:  Install weld washers at each weld location. 

B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels 
between supports, at intervals not exceeding the lesser of 1/2 of the span or 18 inches (450 mm), 
and as follows: 

1. Mechanically fasten with self-drilling No. 10 (4.8-mm-) diameter or larger carbon-steel 
screws. 

C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 inches 
(38 mm), with end joints as follows: 

1. End Joints:  Lapped 2 inches (51 mm) minimum. 

D. Roof Sump Pans and Sump Plates:  Install over openings provided in roof decking and weld 
flanges to top of deck.  Space welds not more than 12 inches (305 mm) apart with at least 1 weld 
at each corner. 

E. Miscellaneous Roof Deck Accessories:  Install ridge and valley plates, finish strips, cover plates, 
end closures, and reinforcing channels according to deck manufacturer's written instructions.  
Weld to substrate to provide a complete deck installation. 

F. Flexible Closure Strips:  Install flexible closure strips over partitions, walls, and where indicated.  
Install with adhesive according to manufacturer's written instructions to ensure complete closure. 

G. Sound-Absorbing Insulation:  Installation into topside ribs of deck as specified in Division 07. 

3.4 FIELD QUALITY CONTROL 

A. Testing:  Owner will engage a qualified independent testing agency to perform field quality-control 
testing. 

B. Field welds will be subject to inspection. 

C. Testing agency will report test results promptly and in writing to Contractor and Architect. 
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D. Remove and replace work that does not comply with specified requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of corrected work with specified requirements. 

3.5 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of deck 
with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions. 

B. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on both surfaces of 
prime-painted deck immediately after installation, and apply repair paint. 

1. Apply repair paint, of same color as adjacent shop-primed deck, to bottom surfaces of deck 
exposed to view. 

2. Wire brushing, cleaning, and repair painting of bottom deck surfaces are included in 
Division 09. 

C. Repair Painting:  Wire brushing, cleaning and repair painting of rust spots, welds, and abraded 
areas of both deck surfaces are included in Division 09.  

D. Provide final protection and maintain conditions to ensure that steel deck is without damage or 
deterioration at time of Substantial Completion. 

END OF SECTION 053100 
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SECTION 054000
COLD-FORMED METAL FRAMING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Formed steel stud mechanical screen wall  framing.

1.02 RELATED REQUIREMENTS

A. Section 51200:  Structural Steel Framing.

B. Section 076200 - Sheet Metal Flashing and Trim:  Head and sill flashings.

C. Section 079200 - Joint Sealants.

1.03 DEFINITIONS

A. Connection:  A combination of structural elements and joints used to transmit forces between
two or more members.

B. Connector:  A device used to transmit forces between cold-formed steel structural members or
between a cold-formed steel structural member and another structural element.

1.04 REFERENCE STANDARDS

A. AISI S100 - North American Specification for the Design of Cold-Formed Steel Structural
Members 2016, with Supplement (2020).

B. AISI S240 - North American Standard for Cold-Formed Steel Structural Framing 2015, with
Errata (2020).

C. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures
Most Recent Edition Cited by Referring Code or Reference Standard.

D. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2023.

E. ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings 2020.

F. ASTM A1003/A1003M - Standard Specification for Steel Sheet, Carbon, Metallic- and
Nonmetallic-Coated for Cold-Formed Framing Members 2015.

G. ASTM C1007 - Standard Specification for Installation of Load Bearing (Transverse and Axial)
Steel Studs and Related Accessories 2020.

H. ICC (IBC) - International Building Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

I. PS 1 - Structural Plywood 2019.

J. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer 2004.

K. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic) 2019.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on cold-formed steel structural members; include material
descriptions and base steel thickness.

C. Product Data:  Provide manufacturer's data on factory-made connectors and mechanical
fasteners, showing compliance with requirements.

D. Shop Drawings:  Indicate component details, framed openings, bearing, anchorage, loading,
welds, and type and location of fasteners, and accessories or items required of related work.

E. Design Data:
1. Shop drawings signed and sealed by a professional structural engineer.
2. Design calculations sufficient to demonstrate compliance with design criteria; signed and

sealed by a professional structural engineer.
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F. Inspection Reports:  Provide material verification Inspection Reports in accordance with
requirements of AISI S240.

G. Manufacturer's Installation Instructions:  Provide installation instructions for connectors.

H. Installation Drawings:  Indicate dimensioned  locations of cold-formed steel structural framing.

1.06 QUALITY ASSURANCE

A. See Section 014000 - Quality Requirements for additional requirements.

B. Designer Qualifications:  Design framing system under direct supervision of a professional
structural engineer experienced in designing this work and licensed in the State in which the
Project is located.

C. Manufacturer Qualifications:  Member of Steel Stud Manufacturers Association (SSMA):
www.ssma.com/#sle.

D. Installer Qualifications:  Company specializing in performing the work of this section with
minimum three years documented experience and approved by manufacturer.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Structural Framing:
1. CEMCO :  www.cemcosteel.com/#sle.
2. ClarkDietrich :  www.clarkdietrich.com/#sle.
3. Jaimes Industries : www.jaimesind.com/#sle.
4. MarinoWARE :  www.marinoware.com/#sle.
5. SCAFCO Corporation; _______:  www.scafco.com/#sle.

B. Connectors:
1. Same manufacturer as metal framing.

2.02 PERFORMANCE REQUIREMENTS

A. Design Requirements:  Design cold-formed framing systems, components and connectors to
withstand specified design loads in compliance with ICC (IBC), ASCE 7, AISI S100, and AISI
S240.

B. Design Criteria:  In accordance with applicable codes.
1. Live load deflection meeting the following, unless otherwise indicated:

a. Exterior Walls:  Maximum horizontal deflection under wind load of 1/180 of span.
2. Seismic Criteria:  Comply with ASCE 7  and with local authorities having jurisdiction.
3. Able to tolerate movement of components without damage, failure of joint seals, undue

stress on fasteners, or other detrimental effects when subject to seasonal or cyclic
day/night temperature ranges.

4. Able to accommodate construction tolerances, deflection of building structural members,
and clearances of intended openings.

2.03 MATERIALS

A. Steel Sheet:  ASTM A1003/A1003M, subject to the ductility limitations indicated in AISI S240.

2.04 STRUCTURAL FRAMING COMPONENTS

A. Wall Studs and Track Sections:  AISI S240; c-shaped studs and u-shaped track sections in
stud-matching nominal width and compatible height.
1. Structural Grade:  As required to meet design criteria.
2. Corrosion Protection Coating Designation:  CP 60 in accordance with AISI S240.
3. Thickness and Depth:  Depth as indicated on the drawings; thickness and structural grade

as required to meet design criteria.

2.05 CONNECTIONS

A. Performance Requirements:  Provide connections in compliance with requirements of AISI
S240.
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B. Steel Sheet:  ASTM A1003/A1003M, subject to the ductility limitations indicated in AISI S240.
1. Structural Grade:  As required to meet design criteria.
2. Corrosion Protection Coating Designation:  CP 60 in accordance with AISI S240.

C. Structural Performance:  Maintain load and movement capacity required by applicable building
code and specified design criteria.

D. Movement Connections:  Provide mechanical anchorage devices that accommodate movement
using slotted holes, shouldered screws or screws and anti-friction or stepped bushings, while
maintaining structural performance of framing.  Provide movement connections where indicated
on drawings.

E. Fixed Connections:  Provide nonmovement devices for roof-to-wall tie-downs and stiffeners.

2.06 MISCELLANEOUS CONNECTIONS

A. Self-Drilling, Self-Tapping Screws, Bolts, Nuts and Washers:  Hot-dip galvanized per ASTM
A153/A153M.

2.07 SHEATHING

A. Plywood; PS 1, Grade C-C, Exterior Exposure .

2.08 ACCESSORIES

A. Bracing, Furring, Bridging:  Formed sheet steel, thickness determined for conditions
encountered; finish to match framing components.

B. Galvanizing Repair:  Touch up bare steel with zinc-rich paint in compliance with ASTM
A780/A780M.

C. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

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

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.

B. Verify field measurements and adjust installation as required.

3.02 INSTALLATION - GENERAL

A. Install structural members and connections in compliance with ASTM C1007.

3.03 INSTALLATION OF STUDS

A. Install wall studs plumb and level.

B. Construct corners using minimum of three studs.  Install double studs at wall openings, door
and window jambs.

C. Install intermediate studs above and below openings to align with wall stud spacing.

D. Provide deflection allowance in stud track, directly below horizontal building framing at non-
loadbearing framing.

E. Install framing between studs to prevent stud rotation.

F. Touch-up field welds and damaged corrosion-protected surfaces zinc-rich paint in compliance
with ASTM A780/A780M.

G. Touch-up field welds and damaged corrosion protected surfaces with primer.

3.04 INSTALLATION OF WALL SHEATHING

A. Install wall sheathing with long dimension perpendicular to wall studs, with ends over firm
bearing and staggered, using self-tapping screws.
1. Provide plywood wall sheathing at least 32 inches (0.81 m) wide at building corners,

measured horizontally.



KCKCC Field House Addition 

Cold-Formed Metal Framing    054000  - 4   

3.05 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Provide material verification inspections in accordance with requirements of AISI S240.

C. Provide inspections for welding, mechanical fastening, and cold-formed steel light-frame
construction in accordance with requirements of AISI S240.

3.06 TOLERANCES

A. Studs - Vertical Alignment (Plumbness):  1/960 of span or 1/8 inch in 10 ft (3.2 mm in 3000
mm), in accordance with ASTM C1007.

B. Studs - Maximum Variation from True Position:  1/8 inch (3.2 mm) in accordance with ASTM
C1007.

C. Stud Spacing:  1/8 inch (3.2 mm) from the designated spacing, provided that the cumulative
error does not exceed the requirements of the finishing materials in accordance with ASTM
C1007.

END OF SECTION
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SECTION 061053
MISCELLANEOUS ROUGH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Roof-mounted curbs.

B. Roofing nailers.

C. Roofing cant strips.

D. Concealed wood blocking, nailers, and supports.

E. Miscellaneous wood nailers, furring, and grounds.

F. Sheathing

1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete:  Setting anchors in concrete.

B. Section 076200 - Sheet Metal Flashing and Trim:  Sill flashings.

1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2023.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2023b.

C. AWPA U1 - Use Category System: User Specification for Treated Wood 2023.

D. PS 20 - American Softwood Lumber Standard 2021.

E. WWPA G-5 - Western Lumber Grading Rules 2021.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide technical data on wood preservative materials and application
instructions.

1.05 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation.

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, and
installation.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. If no species is specified, provide species graded by the agency specified; if no grading

agency is specified, provide lumber graded by grading agency meeting the specified
requirements.

2. Grading Agency:  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.

2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Grading Agency:  Western Wood Products Association; WWPA G-5.

B. Sizes:  Nominal sizes as indicated on drawings, S4S.

C. Moisture Content:  S-dry or MC19.

D. Stud Framing for sizes 2 by 2 through 2 by 6 (50 by 50 mm through 50 by 150 mm):
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1. Species:  Douglas Fir-Larch.
2. Grade:  No.2.

E. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:
1. Lumber:  S4S, No.2 or Standard Grade.
2. Boards:  Standard or No.3.

2.03 CONSTRUCTION PANELS

A. Wall Sheathing: Plywood, PS 1, Grade C-C, Exterior Exposure.

2.04 ACCESSORIES

A. Fasteners and Anchors:
1. Metal and Finish:  Hot-dipped galvanized steel complying with ASTM A153/A153M for

high humidity and preservative-treated wood locations, unfinished steel elsewhere.

2.05 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System
for wood treatments determined by use categories, expected service conditions, and specific
applications.

B. Fire Retardant Treatment:
1. Interior Type A:  AWPA U1, Use Category UCFA, Commodity Specification H, low

temperature, low hygroscopic type, chemically treated and pressure impregnated; capable
of providing a maximum flame spread index of 25 when tested in accordance with ASTM
E84, with no evidence of significant combustion when test is extended for an additional 20
minutes.
a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for

lumber and 15 percent for plywood.
b. Treat rough carpentry items as indicated.
c. Do not use treated wood in applications exposed to weather or where the wood may

become wet.

PART 3  EXECUTION

3.01 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.

3.02 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required
by applicable local code, to close concealed draft openings between floors and between top
story and roof/attic space; other material acceptable to code authorities may be used in lieu of
solid wood blocking.

3.03 ROOF-RELATED CARPENTRY

A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings,
and roofing assembly installation.

B. Provide wood curb at roof openings except where prefabricated curbs are specified and where
specifically indicated otherwise.  Form corners by alternating lapping side members.

3.04 CLEANING

A. Waste Disposal:  See Section 017419 - Construction Waste Management and Disposal.
1. Comply with applicable regulations.
2. Do not burn scrap on project site.
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3. Do not burn scraps that have been pressure treated.
4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation

facilities or “waste-to-energy” facilities.

B. Do not leave wood, shavings, sawdust, etc. on the ground or buried in fill.

C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 072100
THERMAL INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Board insulation  at perimeter foundation wall and over roof deck .

1.02 RELATED REQUIREMENTS

A. Section 075200 - Modified Bituminous Membrane Roofing:  Installation requirements for board
insulation over low slope roof deck.

1.03 REFERENCE STANDARDS

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus 2021.

B. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation 2022.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2023b.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on product characteristics, performance criteria, and product
limitations.

C. ABAA Field Quality Control Submittals:  Submit third-party reports of testing and inspection
required by ABAA QAP.

D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

E. Manufacturer's Installation Instructions:  Include information on special environmental
conditions required for installation and installation techniques.

F. ABAA Manufacturer Qualification:  Submit documentation of current evaluation of proposed
manufacturer and materials.

G. ABAA Installer Qualification:  Submit documentation of current contractor accreditation and
current installer certification.  Keep copies of contractor accreditation and installer certification
on project site during and after installation.  Present on-site documentation upon request.

1.05 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental to
successful installation.

PART 2  PRODUCTS

2.01 APPLICATIONS

A. Insulation at Perimeter of Foundation:  Extruded polystyrene (XPS) board.

B. Insulation Over Roof Deck:  Extruded polystyrene (XPS) board.

C. Insulation at Structural Connections:  Rigid, high-strength polyurethane.

2.02 FOAM BOARD INSULATION MATERIALS

A. Extruded Polystyrene (XPS) Board Insulation:  Comply with ASTM C578 with either natural skin
or cut cell surfaces.
1. Type and Compressive Resistance:  Type IV, 25 psi (173 kPa), minimum.
2. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
3. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
4. Type and Thermal Resistance, R-value (RSI-value):  Type IV, 5.0 (0.88), minimum, per 1

inch (25.4 mm) thickness at 75 degrees F (24 degrees C) mean temperature.
5. Board Edges:  Square.
6. Products:

a. DuPont de Nemours, Inc; Styrofoam Brand _____:  building.dupont.com/#sle.
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b. Kingspan Insulation LLC; GreenGuard XPS Type IV, 25 psi:
 www.kingspan.com/#sle.

c. Owens Corning Corporation; FOAMULAR Type ___ Extruded Polystyrene (XPS)
Insulation:  www.ocbuildingspec.com/#sle.

2.03 MINERAL FIBER BOARD INSULATION MATERIALS

A. Mineral Wool Roof Insulation Boards:  Complying with ASTM C726, with higher density top
layer.
1. Face Coating:  None, unfaced.
2. Flame Spread Index:  Zero, when tested with or without facing, in accordance with ASTM

E84.
3. Smoke Developed Index:  Zero, when tested with or without facing, in accordance with

ASTM E84.
4. Board Size:  48 by 48 inches (1220 by 1220 mm).
5. Board Thickness:  2 inches (51 mm).
6. Board Edges:  Square.
7. Thermal Conductivity (k-factor):  Btu inch/hr sq ft degrees F (W/m K) of 3.8 (0.68) per inch,

minimum, at 75 degrees F (24 degrees C) when tested in accordance with ASTM C518.
8. Top Layer Density:  13.75 pcf (220 kg/cu m), nominal.
9. Bottom Layer Density:  9.36 pcf (150 kg/cu m) for thicknesses greater than 2-1/2 inches

(64 mm).
10. Products:

a. ROCKWOOL; TOPROCK DD (Dual Density) Flat Roof Insulation:
 www.rockwool.com/#sle.

2.04 ACCESSORIES

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER

A. Apply  manufacturer approved  adhesive to back of boards:
1. Three continuous beads per board length.
2. Full bed  1/8 inch (3.2 mm) thick.

B. Install boards horizontally on foundation perimeter.
1. Place boards to maximize adhesive contact.
2. Install in running bond pattern.
3. Butt edges and ends tightly to adjacent boards and to protrusions.

C. Extend boards over expansion joints, unbonded to foundation on one side of joint.

D. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

E. Immediately following application of board insulation, place protective boards over exposed
insulation surfaces.

3.03 BOARD INSTALLATION OVER LOW SLOPE ROOF DECK

A. Installation of board insulation over low slope roof deck, see Section 075216 .

B. Board Installation Over Roof Deck, General:
1. See applicable roofing specification section for specific board installation requirements.
2. Ensure vapor retarder is clean and dry, continuous, and ready for application of roofing

system.
3. Fasten insulation to deck in accordance with roofing manufacturer's written instructions

and applicable Factory Mutual requirements.
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4. Do not apply more insulation than can be covered with roofing on the same day.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

3.05 PROTECTION

A. Do not permit installed insulation to be damaged prior to its concealment.

END OF SECTION
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SECTION 072123
LOOSE-FILL INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Loose-fill insulation in cells of concrete masonry unit (CMU) walls and spaces between
masonry wythes.

1.02 RELATED REQUIREMENTS

A. Section 042000 - Unit Masonry:  Masonry wall system to receive loose-fill insulation.

B. Section 042600 - Single-Wythe Unit Masonry:  Masonry wall system to receive loose-fill
insulation.

1.03 REFERENCE STANDARDS

A. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings
Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

B. ASTM C549 - Standard Specification for Perlite Loose Fill Insulation 2018.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2023b.

1.04 SYSTEM DESCRIPTION

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on product characteristics, performance criteria, and product
limitations.

C. Certificates:  Certify that products of this section meet or exceed specified requirements.

D. Manufacturer's Installation Instructions:  Indicate procedures for preparation and installation.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least three years of documented experience.

B. Installer  Qualifications:  Company specializing in performing work of the type specified and with
at least three  years of  documented  experience  and approved by manufacturer .

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Perlite Loose-Fill Insulation:
1. Substitutions:  See Section 016000 - Product Requirements.

2.02 MATERIALS

A. Perlite Loose-Fill Insulation:  ASTM C549, perlite type, water repellent, fire resistant; flame
spread/smoke developed index of 0/0, when tested in accordance with ASTM E84.

B. Thermal Resistance [R-value (RSI-value)]:  Provided minimum values in accordance with
applicable edition of ASHRAE Std 90.1 I-P for envelope requirements of building location and
climate zone.

2.03 APPLICATIONS

A. Provide loose-fill insulation in the following application(s) as indicated on drawings:
1. Unit masonry wall system, refer to Section 042000 for additional information.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate and adjacent materials are dry and ready to receive insulation.
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B. Verify wall spaces are free of mortar blockage allowing for free flow of insulation.

3.02 PREPARATION

A. Verify holes and openings have been sealed to prevent escape of insulation.

3.03 INSTALLATION

A. Install loose-fill insulation in accordance with manufacturer's instructions.

B. Deposit loose-fill insulation after masonry wall has sufficiently dried to manufacturer's
suggested optimum moisture content prior to covering cores with bond beams or lintels.

C. Deposit loose-fill insulation as wall is erected and completely fill spaces.

D. Deposit loose-fill insulation in lifts, and do not exceed 6 feet (1.83 m) pouring height.

3.04 PROTECTION

A. Place temporary signs warning workers in areas that contain loose-fill insulated walls to use
caution and to prevent loss of insulation when cutting into walls.

END OF SECTION
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SECTION 072500
WEATHER BARRIERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Water-resistive barriers.

1.02 RELATED REQUIREMENTS

A. Section 092400 - Cement Plastering

1.03 DEFINITIONS

A. Weather Barriers:  Assemblies that form either water-resistive barriers, air barriers, or vapor
retarders.

B. Water-Resistive Barrier:  A material behind an exterior wall covering that is intended to resist
liquid water that has penetrated behind the exterior covering from further intruding into the
exterior wall assembly.

1.04 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension 2016 (Reapproved 2021).

B. ASTM D751 - Standard Test Methods for Coated Fabrics 2019.

C. ASTM D903 - Standard Test Method for Peel or Stripping Strength of Adhesive Bonds 1998
(Reapproved 2017).

D. ASTM E2357 - Standard Test Method for Determining Air Leakage Rate of Air Barrier
Assemblies 2018.

E. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials 2022a, with Editorial Revision (2023).

F. ASTM E2178 - Standard Test Method for Determining Air Leakage Rate and Calculation of Air
Permeance of Building Materials 2021a.

G. ICC-ES AC148 - Acceptance Criteria for Flexible Flashing Materials 2017, with Editorial
Revision (2021).

H. ICC-ES AC212 - Acceptance Criteria for Water-Resistive Coatings Used as Water-Resistive
Barriers over Exterior Sheathing 2015, with Editorial Revision (2020).

1.05 MOCK-UPS

A. See Section 014000 - Quality Requirements for additional requirements.

B. Mock-up may remain as part of work.

1.06 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by materials manufacturers before, during,
and after installation.

PART 2  PRODUCTS

2.01 WATER-RESISTIVE BARRIER MATERIALS

A. Water-Resistive Barrier Coating:  Fluid-applied air and water-resistive coating for various
exterior substrates.
1. Dry Film Thickness (DFT):  17 mils, 0.017 inch (0.432 mm), minimum.
2. Air Permeance, Building Assembly Air Leakage Rate:  Not greater than 0.04 cfm/sq ft (0.2

L/sq m) when tested at 1.57 psf (75 Pa) in accordance with ASTM E2357.
3. Air Permeance, Building Material Air Leakage Rate:  0.004 cfm/sq ft (0.02 L/sec sq m)

maximum leakage when tested at 1.57 psf (75 Pa) pressure difference in accordance with
ASTM E2178.

4. Water-Resistive Barrier over Sheathing Compliance:  Complying with ICC-ES AC212.
5. Water Vapor Permeance:  Tested in accordance with ASTM E96/E96M.
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a. Procedure A:  Greater than 5 perms (287 ng/(Pa s sq m)).
b. Procedure B:  Greater than 14 perms (804 ng/(Pa s sq m)).

6. Ultraviolet (UV) and Weathering Resistance:  Approved by manufacturer for up to 120
days of weather exposure.

7. Ultraviolet (UV) and Weathering Resistance:  Approved by manufacturer for up to 120
days of weather exposure.

8. System Accessory Products:  As recommended by coating manufacturer.
9. Products:

a. Siplast; WALLcontrol Liquid Applied Air and Water Barrier System:
 www.siplast.com/#sle.

2.02 ACCESSORIES

A. Sealants, Tapes, and Accessories Used for Sealing Water-Resistive Barrier and Adjacent
Substrates:  As indicated or complying with water-resistive barrier manufacturer's installation
instructions.

B. Sealant for Cracks and Joints In Substrates:  Resilient elastomeric joint sealant compatible with
substrates and weather barrier materials.
1. Application:  Apply at 30 to 40 mil, 0.030 to 0.040 inch (0.76 to 1.02 mm) nominal

thickness.
2. Color:  Green.
3. Elongation:  1,300 percent, measured in accordance with ASTM D412.
4. Peel Adhesion:  28 lb/inch (5.0 kg/cm), minimum, when tested in accordance with ASTM

D903.
5. Hydrostatic Head Pressure:  Resist head pressure of 57 feet (17.4 m), maximum, when

tested in accordance with ASTM D751.

C. Primer:  Liquid applied polymer.
1. Color:  Green.
2. Elongation:  1,300 percent, measured in accordance with ASTM D412.

D. Flexible Flashing:  Self-adhering or mechanically attached flashing used for wall penetrations in
accordance with ICC-ES AC148 requirements.

E. Liquid Flashing:  One part, fast curing, nonsag, elastomeric, gun grade, trowelable liquid
flashing.

F. Stainless Steel Flashing:  Flexible flashing with 2 mil, 0.002 inch (0.051 mm) thick Type 304
stainless steel sheet, 8 mil, 0.008 inch (0.203 mm) of butyl adhesive and siliconized release
liner.
1. Roll Length:  50 feet (15.2 m) long.
2. Width:  4 inches (102 mm) wide.

G. Thinners and Cleaners:  As recommended by water-resistive barrier manufacturer.

H. Air and Moisture Sealing Insulation Fasteners:  Preassembled fastener units consisting of
sealing washer, screw, and gasketing tube.
1. Length as required for thickness of insulation material and penetration of deck substrate.
2. Thread and tip types as required for substrate material.

I. Weather Barrier Self-Sealing Flat Attachment Washers:  Solid plastic flat cap washers with
flexible perimeter seal attached with screws to substrate for attachment of weather barrier to
help seal against air and moisture penetration through weather barrier assembly.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces and conditions comply with requirements of this section.

3.02 PREPARATION

A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with
proper installation.
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B. Clean and prime substrate surfaces to receive adhesives and sealants in accordance with
manufacturer's installation instructions.

3.03 INSTALLATION

A. Install materials in accordance with manufacturer's installation instructions.

B. Apply sealants and adhesives within recommended temperature range in accordance with
manufacturer's installation instructions.

C. Coatings:
1. Prepare substrate in accordance with coating manufacturer's installation instructions; treat

joints in substrate and between dissimilar materials as indicated.
2. Apply bead or trowel coat of mastic sealant with minimum thickness of 1/4 inch (6 mm)

along coating seams, rough cuts, and as recommended by manufacturer.
3. Apply flashing to seal with adjacent construction and to bridge joints in coating substrate.

D. Openings and Penetrations in Exterior Water-Resistive Barriers:
1. Install flashing over sills, covering entire sill framing member, and extend at least 5 inches

(127 mm) onto water-resistive barrier and at least 6 inches (152 mm) up jambs;
mechanically fasten stretched edges.

2. At openings filled with frames having nailing flanges, seal head and jamb flanges using a
continuous bead of sealant compressed by flange and cover flanges with sealing tape at
least 4 inches (100 mm) wide; do not seal sill flange.

3. At openings filled with nonflanged frames, seal water-resistive barrier to each side of
framing at opening using flashing at least 9 inches (230 mm) wide, and covering entire
depth of framing.

4. At head of openings, install flashing under water-resistive barrier extending at least 2
inches (50 mm) beyond face of jambs; seal water-resistive barrier to flashing.

5. At interior face of openings, seal gaps between window and door frames and rough
framing using appropriate joint sealant over backer rod.

6. Service and Other Penetrations:  Form flashing around penetrating items and seal to
surface of water-resistive barrier.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Owner’s Inspection and Testing:  Cooperate with Owner’s testing agency.
1. Allow access to work areas and staging.
2. Notify Owner’s testing agency in writing of schedule for work of this section to allow

sufficient time for testing and inspection.
3. Do not cover work of this section until testing and inspection is accepted.

C. Do not cover installed water-resistive barriers until required inspections have been completed.

D. Obtain approval of installation procedures from water-resistive barrier manufacturer based on a
mock-up installed in place, prior to proceeding with remainder of installation.

E. Take digital photographs of each portion of installation prior to covering up weather barriers.

3.05 PROTECTION

A. Do not leave materials exposed to weather longer than recommended by manufacturer.

END OF SECTION
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SECTION 074213
METAL WALL PANELS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Manufactured metal panels for exterior wall panels, interior liner panels, soffit panels, retrofit
panels, and subgirt framing assembly , with accessory components .

1.02 RELATED REQUIREMENTS

A. Section 054000 - Cold-Formed Metal Framing:  Wall panel substrate.

B. Section 072100 - Thermal Insulation.

C. Section 079200 - Joint Sealants:  Sealing joints between metal wall panel system and adjacent
construction.

1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2023b.

B. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Wall Assemblies Containing Combustible Components 2023.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data - Wall System:  Manufacturer's data sheets on each product to be used,
including:
1. Physical characteristics of components shown on shop drawings.
2. Storage and handling requirements and recommendations.
3. Installation instructions and recommendations.

C. Shop Drawings:  Indicate dimensions, layout, joints, construction details, support clips, _____,
and methods of anchorage.

D. Samples:  Submit two samples of wall panel and soffit panel, 12 inches by 12 inches (305 mm
by 305 mm) in size illustrating finish color, sheen, and texture.

E. Test Reports:  Submit test report verifying compliance with NFPA 285 for previously-tested
exterior wall assembly.

F. Manufacturer's qualification statement.

G. Installer's qualification statement.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in installing products specified in this section with
minimum three years of documented experience.

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

1.06 DELIVERY, STORAGE, AND HANDLING

A. See Section 017419 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Protect panels from accelerated weathering by removing or venting sheet plastic shipping wrap.

C. Store prefinished material off the ground and protected from weather; prevent twisting, bending,
or abrasion; provide ventilation; slope metal sheets to ensure proper drainage.

D. Prevent contact with materials that may cause discoloration or staining of products.
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1.07 FIELD CONDITIONS

A. Do not install wall panels when air temperature or relative humidity are outside manufacturer's
limits.

1.08 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Finish Warranty:  Provide 5-year manufacturer warranty against excessive degradation of
exterior finish.  Include provision for replacement of units with excessive fading, chalking, or
flaking. Complete forms in Owner's name and register with warrantor.

C. Special Warranty:  Provide 2-year warranty covering water tightness and integrity of seals of
metal wall panels.  Complete forms in Owner's name and register with warrantor.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Metal Wall Panels - Exposed Fasteners:
1. Berridge Manufacturing Company; M-Panel:  www.berridge.com/#sle.
2. Comparable to Berridge M-Panel:

a. MBCI:  www.mbci.com/#sle.
b. McElroy Metal: www.mcelroymetal.com/#sle.
c. Petersen Aluminum Corporation; comparable to Berridge M-Panel: www.pac-

clad.com/#sle.

2.02 METAL WALL PANEL SYSTEM

A. Wall Panel System:  Factory fabricated prefinished metal panel system, site assembled.
1. Provide exterior wall panels .
2. Design and size components to support assembly dead loads, and to withstand live loads

caused by positive and negative wind pressure acting normal to plane of wall.
3. Maximum Allowable Deflection of Panel:  L/180 for length(L) of span.
4. Movement:  Accommodate movement within system without damage to components or

deterioration of seals, movement between system and perimeter components when
subject to seasonal temperature cycling; dynamic loading and release of loads; and
deflection of structural support framing.

5. Drainage:  Provide positive drainage to exterior for moisture entering or condensation
occurring within panel system.

6. Fabrication:  Formed true to shape, accurate in size, square, and free from distortion or
defects; pieces of longest practical lengths.

7. Corners:  Factory-fabricated in one continuous piece with minimum 2-inch (51 mm)
returns.

B. Exterior Wall Panels:
1. Profile:  Vertical; style as indicated.
2. Side Seams:  Double-interlocked, tight-fitting, sealed with continuous gaskets.
3. Material:  Precoated steel sheet,  22 gauge, 0.0299 inch (0.76 mm) minimum thickness.
4. Panel Width: 36 inches.

C. Internal and External Corners:  Same material, thickness, and finish as exterior sheets; profile
to suit system; shop cut and factory mitered to required angles.

D. Expansion Joints:  Same material, thickness and finish as exterior sheets; ___ gauge, ___ inch
(___ mm) thick; manufacturer's standard brake formed type, of profile to suit system.

E. Trim:  Same material, thickness and finish as exterior sheets; brake formed to required profiles.

F. Anchors:  Galvanized steel.

2.03 FINISHES

A. Exposed Surface Finish:  Panel manufacturer's standard polyvinylidene fluoride (PVDF)
coating, top coat over epoxy primer.
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B. Panel Backside Finish:  Panel manufacturer's standard siliconized polyester wash coat.

2.04 ACCESSORIES

A. Gaskets:  Manufacturer's standard type suitable for use with system, permanently resilient;
ultraviolet and ozone resistant.

B. Concealed Sealants:  Non-curing butyl sealant or tape sealant, see Section 079200

C. Fasteners:  Manufacturer's standard type to suit application; with soft neoprene washers, steel,
hot dip galvanized. Fastener cap same color as exterior panel.
1. Metal-to-Metal Fasteners:  Self-drilling, self-tapping screws.

D. Field Touch-up Paint:  As recommended by panel manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that building framing members are ready to receive panels.

3.02 PREPARATION

A. Protect surrounding areas and adjacent surfaces from damage during execution of this work.

3.03 INSTALLATION

A. Install panels on walls  in accordance with manufacturer's instructions.

B. Protect surfaces in contact with cementitious materials and dissimilar metals with bituminous
paint; allow to dry prior to wall panel installation.

C. Fasten panels to structural supports; aligned, level, and plumb.

D. Locate joints over supports.

E. Lap panel ends 2 inches (51 mm), minimum.

F. Provide expansion and control joints as needed.

G. Seal and place gaskets to prevent weather penetration.  Maintain neat appearance.

3.04 TOLERANCES

A. Offset From True Alignment Between Adjacent Members Abutting or In Line:  1/16 inch (1.6
mm), maximum.

3.05 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.

B. Remove site cuttings from finish surfaces.

C. Remove protective material from wall panel surfaces.

D. Clean and wash prefinished surfaces with mild soap and water; rinse with clean water.

3.06 PROTECTION

A. Protect metal wall panels until completion of project.

B. Touch-up, repair, or replace damaged wall panels or accessories before Date of Substantial
Completion.

END OF SECTION
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SECTION 075200
MODIFIED BITUMINOUS MEMBRANE ROOFING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Modified bituminous roofing membrane, conventional application.

B. Insulation, tapered .

C. Vapor retarders.

D. Cover boards.

E. Roofing cant strips and walkway pads.

1.02 RELATED REQUIREMENTS

A. Section 053100 - Steel Decking:  Placement of acoustical insulation for deck flutes.

B. Section 061053 - Misc. Rough Carpentry: Wood nailers, curbs and cant strips.

C. Section 076200 - Sheet Metal Flashing and Trim: Metal Roof Flashings and counterflashings.

D. Section 221319 - Sanitary Waste & Storm Piping Specialties: Roof drains.

1.03 REFERENCE STANDARDS

A. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing 2017.

B. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal
Insulation Board 2023.

C. ASTM D41/D41M - Standard Specification for Asphalt Primer Used in Roofing, Dampproofing,
and Waterproofing 2011 (Reapproved 2023).

D. ASTM D312/D312M - Standard Specification for Asphalt Used in Roofing 2016a (Reapproved
2023).

E. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free 2007
(Reapproved 2018).

F. ASTM D4601/D4601M - Standard Specification for Asphalt-Coated Glass Fiber Base Sheet
Used in Roofing 2004 (Reapproved 2020).

G. ASTM D6164/D6164M - Standard Specification for Styrene Butadiene Styrene (SBS) Modified
Bituminous Sheet Materials Using Polyester Reinforcements 2021.

H. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials 2022a, with Editorial Revision (2023).

I. ASTM E1980 - Standard Practice for Calculating Solar Reflectance Index of Horizontal and
Low-Sloped Opaque Surfaces 2011 (Reapproved 2019).

J. FM (AG) - FM Approval Guide Current Edition.

K. FM DS 1-28 - Wind Design 2015, with Editorial Revision (2022).

L. NRCA (RM) - The NRCA Roofing Manual 2023.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with installation of associated flashings and counterflashings installed by other
sections.

B. Preinstallation Meeting:  Convene one week before starting work of this section.
1. Review preparation and installation procedures and coordinating and scheduling required

with related work.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.
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B. Product Data:  Provide manufacturer's catalog data for membrane and bitumen materials, base
flashing materials, insulation, vapor retarder, and surfacing.
1. Sustainable Design Submittal:  Include testing documentation of solar reflectance index.

C. Shop Drawings:  Indicate joint or termination detail conditions, conditions of interface with other
materials, setting plan for tapered insulation, and mechanical fastener layout .

D. Samples:  Submit two samples 6 inches by 6 inches in size illustrating granule surfaced sheet,
colored coated sheet, and insulation.

E. Manufacturer's Installation Instructions:  Indicate special procedures.

F. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

G. Manufacturer's Field Reports:  Indicate procedures followed.

H. Manufacturer's qualification statement.

I. Installer's qualification statement.

J. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing the work of this section with
minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. See Section 017419 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Deliver materials in manufacturer's original containers, dry and undamaged, with seals and
labels intact unless otherwise indicated.

C. Store materials in weather protected environment, clear of ground and moisture; ballast
materials may be stored outdoors.

D. Ensure storage and staging of materials does not exceed static and dynamic load-bearing
capacities of roof decking.

E. Protect foam insulation from direct exposure to sunlight.

1.08 FIELD CONDITIONS

A. Do not apply roofing membrane when environmental conditions are outside the ranges
recommended by manufacturer.

B. Do not apply roofing membrane during unsuitable weather.

C. Do not apply roofing membrane when ambient temperature is below 40 degrees F (5 degrees
C).

D. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is
expected or occurring.

E. Do not expose materials vulnerable to water or sun damage in quantities greater than can be
weatherproofed the same day.

F. Schedule applications so that no partially completed sections of roof are left exposed at end of
workday.

1.09 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Correct defective work within a 2-year period after Date of Substantial Completion.

C. Provide 20-year manufacturer's material and labor warranty to cover failure to prevent
penetration of water.
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PART 2  PRODUCTS

2.01 MANUFACTURERS

A. SBSModified Bituminous Membrane Roofing:
1. Basis of Design: CertainTeed.
2. GAF:  www.gaf.com/#sle.
3. Tamko Roofing Products, Inc: www.tamko.com/#sle.
4. Soprema Group.
5. Substitutions:  See Section 016000 - Product Requirements.

B. Insulation:
1. Dow: www.dow.com/#sle.
2. GAF: www.gaf.com/#sle.
3. InsulFoam LLC: www.insulfoam.com/#sle.
4. Owens Corning Corporation: www.owenscorning.com/#sle.
5. Substitutions:  See Section 016000 - Product Requirements.

2.02 ROOFING - CONVENTIONAL APPLICATION

A. Modified Bituminous Membrane Roofing:  Comply with NRCA (RM) and NRCA Specification
Plate ________, with insulation.

B. Roofing Assembly Requirements:
1. Solar Reflectance Index (SRI):  78, minimum, calculated in accordance with ASTM E1980,

based on 3-year aged data.
a. Field applied coating may not be used to achieve specified SRI.

2. Wind Resistance Classification:  Factory Mutual 1-75, in accordance with FM DS 1-28.
3. Insulation Thermal Resistance (R-Value):  3 per inch, minimum; provide insulation of

thickness required.
4. Surfacing:  Mineral granules.

C. Acceptable Insulation Types - Tapered Application:
1. Tapered polyisocyanurate board.

2.03 MEMBRANE AND SHEET MATERIALS

A. Membrane:  Polymer modified asphalt, reinforced with nonwoven fabric; granule surfaced; with
the following characteristics:
1. Minimum Quality:  ASTM D6164/D6164M Type I; styrene-butadiene-styrene (SBS)

modified, polyester reinforced.
2. Solar Reflectance:  0.75, minimum, initial, and 0.60, minimum, 3-year, certified by Cool

Roof Rating Council.
3. Thermal Emissivity:  0.80, minimum, initial, and 0.85, minimum, 3-year, certified by Cool

Roof Rating Council.
4. Color:  White.
5. Thickness:  168 mils (4.2 mm).
6. Average Weight:  Approximatetly 100 lbs. per roll.
7. Products:

a. Basis of Design: CertainTeed; Flintlastic Premium FR-P or equal.
b. Substitutions:  See Section 016000 - Product Requirements.

B. Base Sheet:  ASTM D4601/D4601M Type I; asphalt-coated glass fiber; such as CertainTeed
Flexiglass FR or equal..

C. Fire-Resistant Vapor Retarder:  Reinforced Kraft paper laminate complying with requirements
of fire rating classification; compatible with roofing and insulation materials.
1. Fire-retardant adhesive.
2. Vapor Permeance: test in accordance with ASTM E96/E96M.

D. Flexible Flashing Material:  Same material as membrane.
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E. Seaming Tape:  Modified bitumen, self-adhering tape with reinforced mat of nonwoven glass
fiber strands, coated on both sides with styrene-butadiene-styrene (SBS) polymers and select
asphalt; sanded top surface with adhesive backing covered with silicone treated release film.
1. Installed Thickness:  59 mil, 0.059 inch (1.5 mm), minimum.
2. Width:  6-5/8 inches (168 mm), minimum.

2.04 BITUMINOUS MATERIALS

A. Bitumen:  Asphalt, ASTM D312/D312M Type IV; for adhering insulation, use Type III.

B. Asphalt Primer:  ASTM D41/D41M, asphalt type.

C. Asphalt Roof Cement:  ASTM D4586/D4586M, Type II, asbestos-free.

2.05 COVER BOARDS

A. Cover Boards:  Glass-mat faced gypsum panels complying with ASTM C1177/C1177M.
1. Thickness:  1/4 inch (6.4 mm), fire-resistant.
2. Products:

a. Georgia-Pacific; DensDeck:  www.densdeck.com/#sle.

2.06 INSULATION

A. Polyisocyanurate (ISO) Board Insulation:  Rigid cellular foam complying with ASTM C1289.
1. Classifications:

a. Type II:  Faced with either cellulosic facers or glass fiber mat facers on both major
surfaces of the core foam.
1) Class 1 - Faced with glass fiber reinforced cellulosic facers on both major

surfaces of the core foam.
2) Compressive Strength:  Classes 1-2-3, Grade 2 - 20 psi (138 kPa), minimum.
3) Thermal Resistance, R-value (RSI-value):  At 1-1/2 inches (38 mm) thick; Class

1, Grades 1-2-3, 8.4 (1.48) at 75 degrees F (24 degrees C).
2. Board Size:  48 by 96 inches (1,220 by 2,440 mm).
3. Board Thickness:  1.5 inches (37.5 mm).
4. Tapered Board:  Slope as indicated; minimum thickness as indicated by manufacturer;

fabricate of fewest layers possible.
5. Board Edges:  Square.
6. Products:

a. Dow: www.dow.com/#sle.
b. GAF; EnergyGuard Polyiso Insulation:  www.gaf.com/#sle.
c. Polyglass USA, Inc; Polytherm ISO Board:  www.polyglass.us/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

2.07 SURFACING MATERIALS - CONVENTIONAL APPLICATION

A. Walkway Pads:  Suitable for maintenance traffic, contrasting color or otherwise visually
distinctive from roof membrane.
1. Composition:  Asphaltic with mineral granule surface.
2. Size:  18 by 18 inches (457 by 457 mm).
3. Thickness:  2 inches (51 mm).
4. Surface Color:  White or Yellow.
5. Products:

a. W. R. Meadows, Inc; Whitewalk:  www.wrmeadows.com/#sle.
b. Substitutions:  See Section 016000 - Product Requirements.

2.08 ACCESSORIES

A. Cant and Edge Strips:  Asphalt-impregnated wood fiberboard, compatible with roofing materials
; cants formed to 45 degree angle.

B. Insulation Joint Tape:  Glass fiber reinforced type as recommended by insulation manufacturer,
compatible with roofing materials; 6 inches (152 mm) wide; self adhering.

C. Insulation Fasteners:  Appropriate for purpose intended and approved by roofing manufacturer.
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1. Length as required for thickness of insulation material and penetration of deck substrate,
with metal washers.

D. Roofing Nails:  Galvanized, hot-dipped type, size and configuration as required to suit
application.

E. Strip Reglet Devices:  Galvanized steel, maximum possible lengths per location, with
attachment flanges.

F. Insulation Perimeter Restraint:  Stainless steel edge device configured to restrain insulation
boards in position and provide top flashing over ballast.

G. Sealants:  As recommended by membrane manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces and site conditions are ready to receive work.

B. Verify deck is supported and secure.

C. Verify deck is clean and smooth, flat, free of depressions, waves, or projections, properly
sloped and suitable for installation of roof system.

D. Verify deck surfaces are dry and free of snow or ice.

E. Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips
are in place.

3.02 PREPARATION - METAL DECK

A. Install preformed acoustical glass fiber insulation strips in roof deck flutes in accordance with
manufacturer's instructions.

B. Conventional Application:  Apply fire-resistant vapor retarder.

3.03 INSTALLATION - VAPOR RETARDER, CONVENTIONAL

A. Mopped Two-ply Base Sheet/Vapor Retarder:
1. Apply coat of primer by roller on top of flute surfaces.  Allow to dry.  Apply ribbon mop of

bitumen to top of flute surfaces.
2. Apply bitumen at rate of 20 lb/100 sq ft (9 kg/9.3 sq m).
3. Embed one ply of base sheet; lap plies 4 inches (100 mm); seal joints with bitumen.
4. Mop bitumen glaze coat over base sheet at a rate of 10 lb/100 sq ft (4.5 kg/9.3 sq m) and

embed one ply of vapor retarder felt; lap edges 4 inches (102 mm); seal joints with
bitumen.

B. Fire-retardant Vapor Retarder:  Apply to deck surface with adhesive in accordance with roofing
and vapor retarder manufacturers' instructions.

C. Extend vapor retarder under cant strips and blocking.

D. Install flexible flashing from vapor retarder to air seal material of wall construction, lap and seal
to provide continuity of the air barrier plane.

3.04 INSTALLATION - INSULATION, CONVENTIONAL

A. Ensure vapor retarder is clean and dry, continuous, and ready for application of roofing system.

B. Attachment of Insulation:
1. Mechanically fasten first layer of insulation to deck in accordance with roofing

manufacturer's instruction and FM (AG) Factory Mutual requirements.
2. Embed second layer of insulation into flood coat mopping of hot bitumen in accordance

with roofing and insulation manufacturers' instructions.

C. Cover Boards:  Mechanically fasten cover boards in accordance with roofing manufacturer's
instructions and FM (AG) Factory Mutual requirements.

D. Lay subsequent layers of insulation with joints staggered minimum 6 inches (152 mm) from
joints of preceding layer.
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E. Place tapered insulation to the required slope pattern in accordance with manufacturer's
instructions.

F. On metal deck, place boards parallel to flutes with insulation board edges bearing on deck
flutes.

G. Lay boards with edges in moderate contact without forcing.  Cut insulation to fit neatly to
perimeter blocking and around penetrations through roof.

H. Tape joints of insulation in accordance with roofing and insulation manufacturers' instructions.

I. At roof drains, use factory-tapered boards to slope down to roof drains over a distance of 18
inches (457 mm).

J. Do not apply more insulation than can be covered with membrane in same day.

3.05 INSTALLATION - MEMBRANE

A. Install modified bituminous membrane roofing system in accordance with manufacturer's
recommendations and NRCA (RM) applicable requirements.

B. Install membrane; lap and seal edges and ends permanently waterproof.

C. Install smooth, free from air pockets, wrinkles, fish-mouths, or tears.  Ensure full bond of
membrane to substrate.

D. At end of day's operation, install waterproof cut-off.  Remove cut-off before resuming roofing.

E. At intersections with vertical surfaces:
1. Extend membrane over cant strips and up a minimum of 8 inches (203 mm) onto vertical

surfaces.
2. Apply flexible flashing over membrane.
3. Secure flashing to nailing strips at 4 inches (102 mm) on center.
4. Insert base flashing into reglets and secure.

F. Around roof penetrations, mop in and seal flanges and flashings with flexible flashing.

G. Coordinate installation of roof drains and sumps and related flashings.

3.06 APPLICATION - SURFACE COVER, CONVENTIONAL

A. Apply roof coatings in accordance with roofing and coating manufacturers' instructions.

B. Install walkway pads by setting in hot bitumen.  Set joints 6 inches (152 mm) apart.

3.07 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Provide daily on-site attendance of roofing and insulation manufacturer's representative during
installation of this work.

3.08 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.

B. Remove bituminous markings from finished surfaces.

C. In areas where finished surfaces are soiled by bitumen or other source of soiling caused by
work of this section, consult manufacturer of surfaces for cleaning advice and comply with their
documented instructions.

D. Repair or replace defaced or damaged finishes caused by work of this section.

3.09 PROTECTION

A. Protect installed roofing and flashings from construction operations.

B. Where traffic must continue over finished roof membrane, protect surfaces using durable
materials.

END OF SECTION
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SECTION 076200
SHEET METAL FLASHING AND TRIM

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings, counterflashings, sheet metal roofing,
exterior penetrations, and other items indicated in Schedule .

B. Sealants for joints within sheet metal fabrications.

1.02 REFERENCE STANDARDS

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix) 2022.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2023.

C. ASTM B32 - Standard Specification for Solder Metal 2020.

D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 2018.

E. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in
Roofing and Waterproofing 2017 (Reapproved 2023).

F. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free 2007
(Reapproved 2018).

G. SMACNA (ASMM) - Architectural Sheet Metal Manual 2012.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods,
flashings, terminations, and installation details.

C. Samples: Submit two samples, 3 x 3 inches in size, illustrating metal finish color.

1.04 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA (ASMM) and CDA A4050 requirements and
standard details, except as otherwise indicated.

1.05 DELIVERY, STORAGE, AND HANDLING

A. See Section 017419 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope
metal sheets to ensure drainage.

C. Prevent contact with materials that could cause discoloration or staining.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Sheet Metal Flashing and Trim:
1. Berridge Manufacturing Company; www.berridge.com/#sle.
2. MBCI; www.mbci.com/#sle
3. McElroy Metal; www.mcelroymetal.com/#sle
4. Petersen Aluminum Corporation :  www.pac-clad.com/#sle.

2.02 SHEET MATERIALS

A. Pre-Finished Galvanized Steel:  ASTM A653/A653M, with G90/Z275  zinc coating; minimum 20-
gauge, 0.0359  thick base metal, shop pre-coated with PVDF  coating.
1. Polyvinylidene Fluoride (PVDF) Coating:  Superior performing organic powder coating,

AAMA 2605; multiple coat, thermally cured fluoropolymer finish system.
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2. Color: to match existing.

2.03 FABRICATION

A. Form sections true to shape, accurate in size, square, and free from distortion or defects.

B. Fabricate cleats of same material as sheet, size as recommended by manufacturer, interlocking
with sheet.

C. Form pieces in longest possible lengths.

D. Hem exposed edges on underside 1/2 inch (13 mm); miter and seam corners.

E. Form material with flat lock seams, except where otherwise indicated; at moving joints, use
sealed lapped, bayonet-type or interlocking hooked seams.

F. Fabricate corners from one piece with minimum 18-inch (450 mm) long legs; seam for rigidity,
seal with sealant.

G. Fabricate vertical faces with bottom edge formed outward 1/4 inch (6 mm) and hemmed to form
drip.

H. Fabricate flashings to allow toe to extend 2 inches (50 mm)  over roofing.  Return and brake
edges.

2.04 EXTERIOR PENETRATION FLASHING PANELS

A. Flashing Panels for Exterior Wall Penetrations:  Premanufactured components and accessories
as required to preserve integrity of building envelope; suitable for conduits and facade materials
to be installed.

2.05 ACCESSORIES

A. Fasteners:  Galvanized steel, with soft neoprene washers.

B. Underlayment:  ASTM D226/D226M, organic roofing felt, Type I, No. 15.

C. Slip Sheet:  Rosin-sized sheathing paper.

D. Primer Type:  Zinc chromate.

E. Protective Backing Paint:  Zinc molybdate alkyd.

F. Concealed Sealants:  Non-curing butyl sealant.

G. Exposed Sealants:  ASTM C920; elastomeric sealant, with minimum movement capability as
recommended by manufacturer for substrates to be sealed; color to match adjacent material.

H. Asphalt Roof Cement:  ASTM D4586/D4586M, Type I, asbestos-free.

I. Reglets:  Surface-mounted type, galvanized steel; face and ends covered with plastic tape.

J. Solder:  ASTM B32, Alloy Grade - Sn50 (50/50).

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets
in place, and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.

3.02 PREPARATION

A. Install starter and edge strips, and cleats before starting installation.

B. Install surface mounted reglets true to lines and levels, and seal top of reglets with sealant.

C. Back paint concealed metal surfaces with protective backing paint to a minimum dry film
thickness of 15 mil, 0.015 inch (0.38 mm).

3.03 INSTALLATION

A. Secure flashings in place using concealed fasteners, and use exposed fasteners only where
permitted..

B. Apply plastic cement compound between metal flashings and felt flashings.
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C. Fit flashings tight in place; make corners square, surfaces true and straight in planes, and lines
accurate to profiles.

D. Solder metal joints for full metal surface contact, and after soldering wash metal clean with
neutralizing solution and rinse with water.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for field inspection requirements.

B. Inspection will involve surveillance of work during installation to ascertain compliance with
specified requirements.

3.05 SCHEDULE

A. Fascia:

B. Coping, Cap, Parapet, Sill and Ledge Flashings:

C. Counterflashings at Roofing Terminations (over roofing base flashings):

D. Counterflashings at Curb-Mounted Roof Items, including skylights and roof hatches:

END OF SECTION
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SECTION 079200
JOINT SEALANTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nonsag gunnable joint sealants.

B. Self-leveling pourable joint sealants.

C. Joint backings and accessories.

1.02 RELATED REQUIREMENTS

A. Section 016116 - Volatile Organic Compound (VOC) Content Restrictions:  Additional
requirements for sealants and primers.

1.03 REFERENCE STANDARDS

A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by
Means of a Durometer 2015 (Reapproved 2022).

B. ASTM C794 - Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants 2018
(Reapproved 2022).

C. ASTM C834 - Standard Specification for Latex Sealants 2017 (Reapproved 2023).

D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 2018.

E. ASTM C1087 - Standard Test Method for Determining Compatibility of Liquid-Applied Sealants
with Accessories Used in Structural Glazing Systems 2023.

F. ASTM C1193 - Standard Guide for Use of Joint Sealants 2016 (Reapproved 2023).

G. ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants 2022.

H. ASTM C1521 - Standard Practice for Evaluating Adhesion of Installed Weatherproofing Sealant
Joints 2019 (Reapproved 2020).

I. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness 2015
(Reapproved 2021).

J. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension 2016 (Reapproved 2021).

K. SWRI (VAL) - SWR Institute Validated Products Directory Current Edition.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Submit manufacturer's technical datasheets for each product to be used; include
the following:
1. Physical characteristics, including movement capability, VOC content, hardness, cure

time, and color availability.
2. List of backing materials approved for use with the specific product.
3. Backing material recommended by sealant manufacturer.
4. Substrates that product is known to satisfactorily adhere to and with which it is compatible.
5. Substrates the product should not be used on.
6. Substrates for which use of primer is required.
7. Substrates for which laboratory adhesion and/or compatibility testing is required.
8. Installation instructions, including precautions, limitations, and recommended backing

materials and tools.
9. Sample product warranty.
10. Certification by manufacturer indicating that product complies with specification

requirements.
11. SWRI Validation:  Provide currently available sealant product validations as listed by

SWRI (VAL) for specified sealants.
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C. Product Data for Accessory Products:  Submit manufacturer's technical data sheet for each
product to be used, including physical characteristics, installation instructions, and
recommended tools.

D. Samples for Verification:  Where custom sealant color is specified, obtain directions from
Architect and submit at least two physical samples for verification of color of each required
sealant.

Color Cards for Color Selection are acceptable if card includes actual sealant product.

E. Preconstruction Laboratory Test Reports:  Submit at least four weeks prior to start of
installation.

F. Preinstallation Field Adhesion Test Plan:  Submit at least two weeks prior to start of installation.

G. Preinstallation Field Adhesion Test Reports:  Submit filled out Preinstallation Field Adhesion
Test Reports log within 10 days after completion of tests; include bagged test samples and
photographic records.

H. Manufacturer's qualification statement.

I. Installer's qualification statement.

J. Executed warranty.

1.05 QUALITY ASSURANCE

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

B. Preconstruction Laboratory Testing:  Arrange for sealant manufacturer(s) to test each
combination of sealant, substrate, backing, and accessories.
1. Adhesion Testing:  In accordance with ASTM C794.
2. Compatibility Testing:  In accordance with ASTM C1087.
3. Allow sufficient time for testing to avoid delaying the work.
4. Deliver sufficient samples to manufacturer for testing.
5. Report manufacturer's recommended corrective measures, if any, including primers or

techniques not indicated in product data submittals.
6. Testing is not required if sealant manufacturer provides data showing previous testing, not

older than 24 months, that shows satisfactory adhesion, lack of staining, and compatibility.

C. Preinstallation Field Adhesion Test Plan:  Include destructive field adhesion testing of one
sample of each combination of sealant type and substrate, except interior acrylic latex sealants,
and include the following for each tested sample.
1. Identification of testing agency.
2. Preinstallation Field Adhesion Test Log Form:  Include the following data fields, with

known information filled out.
a. Test date.
b. Copy of test method documents.
c. Age of sealant upon date of testing.
d. Test results, modeled after the sample form in the test method document.
e. Indicate use of photographic record of test.

D. Field Adhesion Test Procedures:
1. Allow sealants to fully cure as recommended by manufacturer before testing.
2. Have a copy of the test method document available during tests.
3. Record the type of failure that occurred, other information required by test method, and

the information required on the Field Quality Control Log.
4. When performing destructive tests, also inspect the opened joint for proper installation

characteristics recommended by manufacturer, and report any deficiencies.
5. Deliver the samples removed during destructive tests in separate sealed plastic bags,

identified with project, location, test date, and test results, to Owner.
6. If any combination of sealant type and substrate does not show evidence of minimum

adhesion or shows cohesion failure before minimum adhesion, report results to Architect.
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E. Destructive Field Adhesion Test:  Test for adhesion in accordance with ASTM C1521, using
Destructive Tail Procedure.
1. Sample:  At least 18 inches (457 mm) long.
2. Minimum Elongation Without Adhesive Failure:  Consider the tail at rest, not under any

elongation stress; multiply the stated movement capability of the sealant in percent by two;
then multiply 1 inch (25.4 mm) by that percentage; if adhesion failure occurs before the 1-
inch mark is that distance from the substrate, the test has failed.

3. If either adhesive or cohesive failure occurs before minimum elongation, take necessary
measures to correct conditions and retest; record each modification to products or
installation procedures.

F. Field Adhesion Tests of Joints:  Test for adhesion using most appropriate method in
accordance with ASTM C1521, or another applicable method as recommended by
manufacturer.

1.06 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer Warranty:  Provide 2-year manufacturer warranty for installed sealants and
accessories that fail to achieve a watertight seal, exhibit loss of adhesion or cohesion, or do not
cure. Complete forms in Owner's name and register with manufacturer.

C. Extended Correction Period:  Correct defective work within 2-year period commencing on Date
of Substantial Completion.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Nonsag Sealants:
1. Dow : www.dow.com/#sle.
2. Pecora Corporation : www.pecora.com/#sle.
3. Sika Corporation : www.usa.sika.com/#sle.
4. Tremco Commercial Sealants & Waterproofing : www.tremcosealants.com/#sle.

B. Self-Leveling Sealants:
1. Dow : www.dow.com/#sle.
2. Pecora Corporation : www.pecora.com/#sle.
3. Sika Corporation : www.usa.sika.com/#sle.
4. Tremco Commercial Sealants & Waterproofing : www.tremcosealants.com/#sle.

2.02 JOINT SEALANT APPLICATIONS

A. Scope:
1. Exterior Joints:

a. Seal open joints except open joints, whether or not the joint is indicated on drawings,
unless specifically indicated on drawings as not sealed.  

2. Interior Joints:
a. Do not seal interior joints indicated on drawings as not sealed.
b. Interior joints to be sealed include, but are not limited to, the the following joints:

1) Joints between door frames and window frames and adjacent construction.
2) In gaps at electrical outlets, wiring devices, and piping penetrations.

3. Do not seal the following types of joints:
a. Intentional weep holes in masonry.
b. Joints indicated to be covered with expansion joint cover assemblies.
c. Joints where sealant is specified to be furnished and installed by manufacturer of

product to be sealed.
d. Joints where sealant installation is specified in other sections.

B. Exterior Joints: Use nonsag nonstaining silicone  sealant, unless otherwise indicated.
1. Lap Joints in Sheet Metal Fabrications: Butyl rubber, noncuring.
2. Lap Joints between Manufactured Metal Panels: Butyl rubber, noncuring.
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3. Control and Expansion Joints in Concrete Paving: Self-leveling polyurethane traffic-grade 
sealant.

C. Interior Joints: Use nonsag polyurethane  sealant, unless otherwise indicated.
1. Narrow Control Joints in Interior Concrete Slabs: Self-leveling epoxy  sealant.
2. Other Floor Joints: Self-leveling polyurethane traffic-grade  sealant.

2.03 JOINT SEALANTS - GENERAL

A. Sealants and Primers:  Provide products with acceptable levels of volatile organic compound
(VOC) content; see Section 016116.

B. Colors: As selected by Architect from full range of colors.

2.04 NONSAG JOINT SEALANTS

A. Type Exterior Building (not Flatwork) - Nonstaining Silicone Sealant: ASTM C920, Grade NS,
Uses M and A; not expected to withstand continuous water immersion or traffic.
1. Movement Capability: Plus 100 percent and minus 50 percent , minimum.
2. Nonstaining to Porous Stone:  Nonstaining to light-colored natural stone when tested in

accordance with ASTM C1248.
3. Dirt Pick-Up:  Reduced dirt pick-up compared to other silicone sealants.
4. Color:  To be selected by Architect from manufacturer's standard range.
5. Service Temperature Range:  Minus 20 to 180 degrees F (Minus 29 to 82 degrees C).
6. Products:

a. Dow : www.dow.com/#sle.
b. Pecora Corporation : www.pecora.com/#sle.
c. Sika Corporation : www.usa.sika.com/#sle.
d. Tremco Commercial Sealants & Waterproofing; Spectrem 2:

 www.tremcosealants.com/#sle.

B. Type Interior Vertical Sealant - Polyurethane Sealant: ASTM C920, Grade NS, Uses M and A;
single or multi-component ; not expected to withstand continuous water immersion or traffic.
1. Movement Capability: Plus 100 percent, minus 50 percent , minimum.
2. Hardness Range:  20 to 35, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
4. Service Temperature Range:   Minus 40 to 180 degrees F (Minus 40 to 82 degrees C).
5. Products:

a. Pecora Corporation : www.pecora.com/#sle.
b. Sika Corporation; Sikaflex-1a:  www.usa.sika.com/#sle.
c. Tremco Commercial Sealants & Waterproofing; Dymonic 100:

 www.tremcosealants.com/#sle.

C. Type Interior HM Frames - Acrylic Emulsion Latex: Water-based; ASTM C834, single
component, nonstaining, nonbleeding, nonsagging; not intended for exterior use.
1. Color:  To be selected by Architect from manufacturer's standard range.
2. Grade:  ASTM C834; Grade 0 Degrees F (Minus 18 Degrees C).
3. Products:

a. Pecora Corporation; AC-20 +Silicone:  www.pecora.com/#sle.
b. Tremco Commercial Sealants & Waterproofing; Tremflex 834:

 www.tremcosealants.com/#sle.

2.05 SELF-LEVELING JOINT SEALANTS

A. Type Interior/Exterior Flatwork - Semi-Self-Leveling Polyurethane Sealant: Intended for
expansion joints in sidewalks, swimming pool decks, plazas, floors and other horizontal
surfaces with up to 6 percent slope.
1. Composition:  Single or multicomponent.
2. Durometer Hardness, Type A:  35 to 45, minimum, when tested in accordance with ASTM

D2240.
3. Color:  To be selected by Architect from manufacturer's standard colors.
4. Tensile Strength:  250 to 300 psi (1.72 to 2.07 MPa) in accordance with ASTM D412.
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5. Products:
a. Tremco Commercial Sealants & Waterproofing; Vulkem 45 SSL:

 www.tremcosealants.com/#sle.

2.06 ACCESSORIES

A. Sealant Backing Materials, General:  Materials placed in joint before applying sealants; assists
sealant performance and service life by developing optimum sealant profile and preventing
three-sided adhesion; type and size recommended by sealant manufacturer for compatibility
with sealant, substrate, and application.

B. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere to and
recommended by tape and sealant manufacturers for specific application.

C. Masking Tape:  Self-adhesive, nonabsorbent, nonstaining, removable without adhesive
residue, and compatible with surfaces adjacent to joints and sealants.

D. Joint Cleaner:  Noncorrosive and nonstaining type, type recommended by sealant
manufacturer; compatible with joint forming materials.

E. Primers:  Type recommended by sealant manufacturer to suit application; nonstaining.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that  joints  are ready to receive work.

B. Verify that backing materials are compatible with sealants.

C. Verify that backer rods are of the correct size.

D. Preinstallation Adhesion Testing:  Install a sample for each test location indicated in the test
plan.
1. Test each sample as specified in PART 1 under QUALITY ASSURANCE article.
2. Notify Architect of date and time that tests will be performed, at least seven days in

advance.
3. Record each test on Preinstallation Adhesion Test Log as indicated.
4. If any sample fails, review products and installation procedures, consult manufacturer, or

take other measures that are necessary to ensure adhesion; retest in a different location;
if unable to obtain satisfactory adhesion, report to Architect.

5. After completion of tests, remove remaining sample material and prepare joints for new
sealant installation.

3.02 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.

B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.

C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant
work; be aware that sealant drips and smears may not be completely removable.

3.03 INSTALLATION

A. Install this work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Provide joint sealant installations complying with ASTM C1193.

C. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck
dimension, and surface bond area as recommended by manufacturer, except where specific
dimensions are indicated.

D. Install bond breaker backing tape where backer rod cannot be used.

E. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without
getting sealant on adjacent surfaces.
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F. Do not install sealant when ambient temperature is outside manufacturer's recommended
temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

G. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Perform field quality control inspection/testing as specified in PART 1 under QUALITY
ASSURANCE article.

C. Remove and replace failed portions of sealants using same materials and procedures as
indicated for original installation.

3.05 POST-OCCUPANCY

A. Post-Occupancy Inspection:  Perform visual inspection of entire length of project sealant joints
at a time that joints have opened to their greatest width, i.e., at low temperature in thermal
cycle.  Report failures immediately and repair them.

END OF SECTION
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SECTION 081113
HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal doors and frames.

1.02 RELATED REQUIREMENTS

A. Section 087100 - Door Hardware.

B. Section 099123 - Interior Painting:  Field painting.

1.03 ABBREVIATIONS AND ACRONYMS

A. ANSI:  American National Standards Institute.

B. HMMA:  Hollow Metal Manufacturers Association.

1.04 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design 2010.

B. ANSI/SDI A250.3 - Test Procedure and Acceptance Criteria for Factory Applied Finish Coatings
for Steel Doors and Frames 2019.

C. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel
Doors, Frames and Frame Anchors 2022.

D. ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard Steel Doors
and Frames 2020.

E. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100) 2023.

F. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces
for Steel Doors and Frames 2020.

G. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2023.

H. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable 2021a.

I. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength 2023.

J. BHMA A156.115 - Hardware Preparation in Steel Doors and Frames 2016.

K. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.

L. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames 2002.

M. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames 2011.

N. NAAMM HMMA 840 - Guide Specifications For Receipt, Storage and Installation of Hollow
Metal Doors and Frames 2017.

O. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames
2014.

P. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames 2023.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any
indicated finish requirements.
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D. Installation Instructions:  Manufacturer's published instructions, including any special installation
instructions relating to this project.

E. Manufacturer's Certificate:  Certification that products meet or exceed specified requirements.

F. Installer's Qualification Statement.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years documented experience.

B. Maintain at project site copies of reference standards relating to installation of products
specified.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified
requirements.

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and
adverse effects on factory applied painted finish.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Hollow Metal Doors and Frames:
1. Ceco Door, an Assa Abloy Group company; _____:  www.assaabloydss.com/#sle.
2. Curries, an Assa Abloy Group company; _____:  www.assaabloydss.com/#sle.
3. Mesker, dormakaba Group; FDJ Series Drywall Frames:

 www.meskeropeningsgroup.com/#sle.
4. Steelcraft, an Allegion brand; ____:  www.allegion.com/#sle.

2.02 PERFORMANCE REQUIREMENTS

A. Requirements for Hollow Metal Doors and Frames:
1. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel

complying with ASTM A653/A653M, cold-rolled steel complying with ASTM
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, commercial steel (CS) Type B, for each.

2. Accessibility:  Comply with ICC A117.1 and ADA Standards.
3. Exterior Door Top Closures:  Flush end closure channel, with top and door faces aligned.
4. Door Edge Profile:  Manufacturers standard for application indicated.
5. Typical Door Face Sheets:  Flush.
6. Hardware Preparations, Selections and Locations:  Comply with NAAMM HMMA 830 and

NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in accordance
with specified requirements.

7. Zinc Coating for Typical Interior and/or Exterior Locations:  Provide metal components
zinc-coated (galvanized) and/or zinc-iron alloy-coated (galvannealed) by the hot-dip
process in accordance with ASTM A653/A653M, with manufacturer's standard coating
thickness, unless noted otherwise for specific hollow metal doors and frames.
a. Based on NAAMM HMMA Custom Guidelines:  Provide at least A25/ZF75

(galvannealed) for interior applications, and at least A60/ZF180 (galvannealed) or
G60/Z180 (galvanized) for corrosive locations.

B. Hollow Metal Panels:  Same construction, performance, and finish as doors.

C. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS

A. Door Finish:  Factory primed and field finished .
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B. Interior Doors, Non-Fire-Rated:
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 3 - Extra Heavy-duty .
b. Physical Performance Level B, 500,000 cycles ; in accordance with ANSI/SDI A250.4.
c. Model 1 - Full Flush.
d. Door Face Metal Thickness:  18 gauge, 0.042 inch (1.0 mm) , minimum.
e. Zinc Coating:  A60/ZF180 galvannealed coating; ASTM A653/A653M.

2. Door Core Material:  Manufacturers standard core material/construction and in compliance
with requirements.

3. Door Thickness:  1-3/4 inches (44.5 mm), nominal.

2.04 HOLLOW METAL FRAMES

A. Comply with standards and/or custom guidelines as indicated for corresponding door in
accordance with applicable door frame requirements.

B. Interior Door Frames, Non-Fire Rated:  Full profile/continuously welded type.
1. Frame Metal Thickness:  18 gauge, 0.042 inch (1.0 mm), minimum.
2. Frame Finish:  Factory primed and field finished.

2.05 FINISHES

A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.

B. Factory Finish:  Complying with ANSI/SDI A250.3, manufacturer's standard coating.
1. Color:  As indicated on drawings.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Verify that finished walls are in plane to ensure proper door alignment.

3.02 PREPARATION

A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior
to installation.

3.03 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.

B. Install prefinished frames after painting and wall finishes are complete.

C. Coordinate frame anchor placement with wall construction.

D. Grout frames in masonry construction, using hand trowel methods; brace frames so that
pressure of grout before setting will not deform frames.

E. Install door hardware as specified in Section 087100.
1. Comply with recommended practice for hardware placement of doors and frames in

accordance with ANSI/SDI A250.6 or NAAMM HMMA 861.

F. Touch up damaged factory finishes.

3.04 TOLERANCES

A. Clearances Between Door and Frame:  Comply with related requirements of specified frame
standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 861.

B. Maximum Diagonal Distortion:  1/16 inch (1.6 mm) measured with straight edge, corner to
corner.

3.05 ADJUSTING

A. Adjust for smooth and balanced door movement.
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3.06 SCHEDULE  - SEE DRAWINGS 

A. Refer to Door and Frame Schedule on the drawings.

END OF SECTION
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SECTION 084313
ALUMINUM-FRAMED STOREFRONTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Aluminum-framed storefront, with vision glass.

B. Aluminum doors and frames.

1.02 RELATED REQUIREMENTS

A. Section 079200 - Joint Sealants:  Sealing joints between frames and adjacent construction.

B. Section 087100 - Door Hardware:  Hardware items other than specified in this section.

C. Section 088000 - Glazing:  Glass and glazing accessories.

D. Section 122400 - Window Shades:  Attachments to framing members.

1.03 REFERENCE STANDARDS

A. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site 2015.

B. AAMA 501.2 - Quality Assurance and Diagnostic Water Leakage Field Check of Installed
Storefronts, Curtain Walls, and Sloped Glazing Systems 2015.

C. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum
(Combined Document) 2015.

D. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 2020.

E. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance
of Windows, Doors and Glazed Wall Sections 2009.

F. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures
Most Recent Edition Cited by Referring Code or Reference Standard.

G. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.

H. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate 2021a.

I. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes 2021.

J. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric) 2021.

K. ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through
Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen 2019.

L. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference 2014
(Reapproved 2021).

M. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference 2000 (Reapproved 2023).

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide component dimensions, describe components within assembly,
anchorage and fasteners, glass and infill, door hardware, and internal drainage details.

C. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances,
affected related work, expansion and contraction joint location and details, and field welding
required.
1. Include design engineer's stamp or seal on shop drawings for attachments and anchors.
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D. Samples:  Submit two samples 3 inches by 3 inches in size illustrating finished aluminum
surface, glass, infill panels, glazing materials.

E. Manufacturer's Certificate:  Certify that the products supplied meet or exceed the specified
requirements.

F. Design Data:  Provide framing member structural and physical characteristics,  engineering
calculations, and  dimensional limitations.

G. Hardware Schedule:  Complete itemization of each item of hardware to be provided for each
door, cross-referenced to door identification numbers in Contract Documents.

H. Field Quality Control Submittals:  Report of field testing for water penetration and air leakage.

I. Designer's qualification statement.

J. Manufacturer's qualification statement.

K. Installer's qualification statement.

L. Specimen warranty.

1.05 QUALITY ASSURANCE

A. Designer Qualifications:  Design structural support framing components under direct
supervision of a Professional Structural Engineer experienced in design of this Work and
licensed in the State in which the Project is located.

B. Manufacturer Qualifications:  Company specializing in performing work of type specified and
with at least three years of documented experience.
1. Provide certified glass products through ANSI accredited certifications that include plant

audits and independent laboratory performance testing.

C. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Handle products of this section in accordance with AAMA CW-10.

B. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed
coatings that bond to aluminum when exposed to sunlight or weather.

1.07 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F (5 degrees C).
 Maintain this minimum temperature during and 48 hours after installation.

1.08 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

C. Provide five year manufacturer warranty against failure of glass seal on insulating glass units,
including interpane dusting or misting.  Include provision for replacement of failed units.

D. Provide five year manufacturer warranty against excessive degradation of exterior finish.
 Include provision for replacement of units with excessive fading, chalking, or flaking.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Source Limitations: Obtain all components of aluminum-framed entrance and storefront system,
including framing and accessories, from a single manufacturer.

B. Aluminum-Framed Storefronts:
1. EFCO Corporation: https://www.efcocorp.com/#sle
2. Kawneer North America :  www.kawneer.com/#sle.
3. Manko Window Systems, Inc :  www.mankowindows.com/#sle.
4. Tubelite, Inc :  www.tubeliteinc.com/#sle.
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2.02 BASIS OF DESIGN -- FRAMING FOR INSULATING GLAZING

A. Center-Set Style, Thermally-Broken:
1. Basis of Design:  EFCO Corporation; 403T .
2. Vertical Mullion Dimensions:  2 inches wide by 4-1/2 inches deep (51 mm wide by 114 mm

deep).

B. Center-Set Style, Not Thermally-Broken:
1. Basis of Design:  EFCO Corporation; 402NT .
2. Vertical Mullion Dimensions:  2 inches wide by 4-1/2 inches deep (50 mm wide by 114 mm

deep).

2.03 BASIS OF DESIGN -- SWINGING DOORS

A. Wide Stile; 5-inch nominal width, Monolithic Glazing:
1. Basis of Design: EFCO Corporation; D518 Durastile .
2. Thickness:  1-3/4 inches (43 mm).

2.04 ALUMINUM-FRAMED STOREFRONT

A. Aluminum-Framed Storefront:  Factory fabricated, factory finished aluminum framing members
with infill, and related flashings, anchorage and attachment devices.
1. Finish: Class I color anodized .

a. Factory finish all surfaces that will be exposed in completed assemblies.
b. Coat concealed metal surfaces that will be in contact with cementitious materials or

dissimilar metals with bituminous paint.
2. Finish Color:  As selected by Architect from manufacturer's standard line.
3. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and

secured; prepared to receive anchors and hardware; fasteners and attachments
concealed from view; reinforced as required for imposed loads.

4. Construction:  Eliminate noises caused by wind and thermal movement, prevent vibration
harmonics, and prevent "stack effect" in internal spaces.

5. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

6. Expansion/Contraction:  Provide for expansion and contraction within system components
caused by cycling temperature range of 170 degrees F (95 degrees C) over a 12 hour
period without causing detrimental effect to system components, anchorages, and other
building elements.

7. Movement:  Allow for movement between storefront and adjacent construction, without
damage to components or deterioration of seals.

8. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

9. Maintain continuous air barrier and/or vapor retarder seal throughout assembly, primarily
in line with inside pane of glazing and inner sheet of infill panel, and heel bead of glazing
compound.

B. Performance Requirements
1. Wind Loads:  Design and size components to withstand the specified load requirements

without damage or permanent set, when tested in accordance with ASTM E330/E330M,
using loads 1.5 times the design wind loads and 10 second duration of maximum load.
a. Design Wind Loads:  Comply with requirements of ASCE 7.
b. Member Deflection:  Limit member deflection to flexure limit of glass in any direction,

with full recovery of glazing materials.
2. Water Penetration Resistance on Manufactured Assembly:  No uncontrolled water on

interior face, when tested in accordance with ASTM E331 at pressure differential of 8 psf
(390 Pa).

3. Air Leakage:  0.06 cfm/sq ft (0.3 L/sec sq m) maximum leakage of storefront wall area
when tested in accordance with ASTM E283/E283M at 1.57 psf (75 Pa) pressure
difference.
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4. Air Leakage:  0.06 cfm/sq ft (0.3 L/sec sq m) maximum leakage of storefront wall area
when tested in accordance with ASTM E283/E283M at 1.57 psf (75 Pa) pressure
difference.

5. Condensation Resistance Factor of Framing:  50, minimum, measured in accordance with
AAMA 1503.

6. Overall U-value Including Glazing: as a system shall have a U-factor of not more than 0.41
Btu/sq ft deg F as determined by NFRC 100.

7. Solar Heat Gain Coefficient (SHGC): Fixed glazing and framing areas as a system shall
have SHGC of no greater than 0.26 as determined according to NFRC 200.

2.05 COMPONENTS

A. Aluminum Framing Members:  Tubular aluminum sections, thermally broken with interior
section insulated from exterior, drainage holes and internal weep drainage system.  
1. Glazing Stops:  Flush.

B. Glazing:  See Section 088000.
1. For Exterior Framing: Type IG-1 .
2. For Interior Framing:  G-2 .

2.06 MATERIALS

A. Extruded Aluminum:  ASTM B221 (ASTM B221M).

B. Sheet Aluminum:  ASTM B209/B209M.

C. Structural Steel Sections:  ASTM A36/A36M; shop primed.

D. Structural Supporting Anchors Attached to Reinforced Concrete Members:  Design for welded
attachment to weld plates embedded in concrete.

E. Fasteners:  Stainless steel.

F. Concealed Flashings:  Sheet aluminum, 26 gauge, 0.017 inch (0.43 mm) minimum thickness.

G. Sill Flashing Sealant:  Elastomeric, silicone or polyurethane, compatible with flashing material.

H. Sealant for Setting Thresholds:  Non-curing butyl type.

I. Glazing Gaskets: Type to suit application to achieve weather, moisture, and air infiltration
requirements.
1. Provide non-removable glazing stops on outside of door.

J. Glazing Accessories:  See Section 088000.

2.07 FINISHES

A. Class I Color Anodized Finish:  AAMA 611 AA-M12C22A44 Electrolytically deposited colored
anodic coating not less than 0.7 mils (0.018 mm) thick.

B. Color:  As selected by Architect from manufacturer's standard range.

C. Touch-Up Materials:  As recommended by coating manufacturer for field application.

2.08 HARDWARE

A. For each door, include weatherstripping, sill sweep strip, and threshold.

B. Other Door Hardware:  See Section 087100.

C. Weatherstripping:  Wool pile, continuous and replaceable; provide on all doors.

D. Sill Sweep Strips:  Resilient seal type, retracting, of neoprene; provide on all doors.

E. Threshold:  Extruded aluminum, one piece per door opening, ribbed surface; provide on all
doors.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other work.
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B. Verify that storefront wall openings and adjoining water-resistive and/or air barrier seal
materials are ready to receive work of this section.

3.02 INSTALLATION

A. Install wall system in accordance with manufacturer's instructions.

B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and
other irregularities.

C. Provide alignment attachments and shims to permanently fasten system to building structure.

D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional
tolerances, aligning with adjacent work.

E. Provide thermal isolation where components penetrate or disrupt building insulation.

F. Install sill flashings.  Turn up ends and edges; seal to adjacent work to form water tight dam.

G. Where fasteners penetrate sill flashings, make watertight by seating and sealing fastener heads
to sill flashing.

H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of
thermal barrier.

I. Set thresholds in bed of sealant and  secure.

J. Install hardware using templates provided.
1. See Section 087100 for hardware installation requirements.

K. Install glass  using glazing method required to achieve performance criteria ; see Section
088000 .

L. Touch-up minor damage to factory applied finish; replace components that cannot be
satisfactorily repaired.

3.03 TOLERANCES

A. Maximum Variation from Plumb:  0.06 inch per 3 feet (1.5 mm per m) non-cumulative or 0.06
inch per 10 feet (1.5 mm per 3 m), whichever is less.

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane:  1/32 inch (0.8 mm).

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for general testing and inspection requirements.

B. Water-Spray Test:  Provide water spray quality test of installed storefront components in
accordance with AAMA 501.2 during construction process and before installation of interior
finishes.
1. Perform a minimum of two tests in each designated area as indicated on drawings.
2. Conduct tests in each area prior to 10 percent and 50 percent completion of this work.

C. Repair or replace storefront components that have failed designated field testing, and retest to
verify performance complies with specified requirements.

3.05 ADJUSTING

A. Adjust operating hardware  for smooth operation.

3.06 CLEANING

A. Remove protective material from pre-finished aluminum surfaces.

B. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean
wiping cloths, and take care to remove dirt from corners and to wipe surfaces clean.

C. Upon completion of installation, thoroughly clean aluminum surfaces in accordance with AAMA
609 & 610.

3.07 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.

END OF SECTION
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SECTION 087100  
DOOR HARDWARE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes commercial door hardware for the following: 

1. Swinging doors. 
2. Other doors to the extent indicated. 

B. Door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 
2. Electromechanical door hardware. 
3. Cylinders specified for doors in other sections. 

C. Related Sections: 

1. Division 08 Section “Door Hardware Schedule”. 
2. Division 08 Section “Hollow Metal Doors and Frames”. 
3. Division 08 Section “Flush Wood Doors”. 
4. Division 28 Section “Access Control”. 

D. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction. 

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. FEMA P-361 2015 - Design and Construction Guidance for Community Safe Rooms. 
3. ICC 500-2014, ICC/NSSA Standard for the Design and Construction of Storm Shelters. 
4. ICC/IBC - International Building Code. 
5. NFPA 70 - National Electrical Code. 
6. NFPA 80 - Fire Doors and Windows. 
7. NFPA 101 - Life Safety Code. 
8. NFPA 105 - Installation of Smoke Door Assemblies. 
9. State Building Codes, Local Amendments. 

E. Standards: All hardware specified herein shall comply with the following industry standards: 

1. ANSI/BHMA Certified Product Standards - A156 Series 
2. UL10C – Positive Pressure Fire Tests of Door Assemblies 
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1.3 SUBMITTALS 

A. Product Data: Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, operational descriptions and 
finishes. 

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication 
and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door 
Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, 
hand, function, and finish of door hardware. 

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 
Format for the Hardware Schedule." 

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating 
complete designations of every item required for each door or opening. Organize door 
hardware sets in same order as in the Door Hardware Sets at the end of Part 3. 
Submittals that do not follow the same format and order as the Door Hardware Sets will 
be rejected and subject to resubmission. 

3. Content: Include the following information: 

a. Type, style, function, size, label, hand, and finish of each door hardware 
item. 

b. Manufacturer of each item. 

c. Fastenings and other pertinent information. 

d. Location of door hardware set, cross-referenced to Drawings, both on floor 
plans and in door and frame schedule. 

e. Explanation of abbreviations, symbols, and codes contained in schedule. 

f. Mounting locations for door hardware. 

g. Door and frame sizes and materials. 

h. Warranty information for each product. 

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 
particularly where approval of the Door Hardware Schedule must precede fabrication of 
other work that is critical in the Project construction schedule. Include Product Data, 
Samples, Shop Drawings of other work affected by door hardware, and other information 
essential to the coordinated review of the Door Hardware Schedule. 

C. Shop Drawings: Details of electrified access control hardware indicating the following: 

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring 
diagrams for power, signaling, monitoring, communication, and control of the access 
control system electrified hardware. Differentiate between manufacturer-installed and 
field-installed wiring. Include the following: 

a. Elevation diagram of each unique access controlled opening showing 
location and interconnection of major system components with respect to 
their placement in the respective door openings. 

b. Complete (risers, point-to-point) access control system block wiring 
diagrams. 

c. Wiring instructions for each electronic component scheduled herein.  



KCKCC Field House Addition 

 

DOOR HARDWARE  087100 - 3 

2. Electrical Coordination: Coordinate with related sections the voltages and wiring details 
required at electrically controlled and operated hardware openings. 

D. Proof of Qualification: Provide copy of manufacturer(s) Factory Trained Installer documentation 
indicating proof of status as a qualified installer of Windstorm assemblies. 

E. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate 
keying schedule detailing final instructions. Submit the keying schedule in electronic format. 
Include keying system explanation, door numbers, key set symbols, hardware set numbers and 
special instructions. Owner must approve submitted keying schedule prior to the ordering of 
permanent cylinders/cores. 

F. Informational Submittals: 

1. Product Test Reports: Indicating compliance with cycle testing requirements, based on 
evaluation of comprehensive tests performed by manufacturer and witnessed by a 
qualified independent testing agency. 

G. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 
manuals for each item comprising the complete door hardware installation in quantity as 
required in Division 01, Closeout Submittals. 

1.4 QUALITY ASSURANCE 

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 
documented experience in producing hardware and equipment similar to that indicated for this 
Project and that have a proven record of successful in-service performance. 

B. Installer Qualifications: A minimum 5 years documented experience installing both standard and 
electrified door hardware similar in material, design, and extent to that indicated for this Project 
and whose work has resulted in construction with a record of successful in-service performance. 

C. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with 
a minimum 5 years documented experience supplying both mechanical and electromechanical 
hardware installations comparable in material, design, and extent to that indicated for this 
Project. Supplier recognized as a factory direct distributor by the manufacturers of the primary 
materials with a warehousing facility in Project's vicinity. Supplier to have on staff a certified 
Architectural Hardware Consultant (AHC) available during the course of the Work to consult 
with Contractor, Architect, and Owner concerning both standard and electromechanical door 
hardware and keying. 

D. Source Limitations: Obtain each type and variety of door hardware specified in this section from 
a single source unless otherwise indicated. 

1. Electrified modifications or enhancements made to a source manufacturer's product line 
by a secondary or third party source will not be accepted. 

2. Provide electromechanical door hardware from the same manufacturer as mechanical 
door hardware, unless otherwise indicated. 

E. Each unit to bear third party permanent label demonstrating compliance with the referenced 
standards. 
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F. Keying Conference: Conduct conference to comply with requirements in Division 01 Section 
"Project Meetings." Keying conference to incorporate the following criteria into the final keying 
schedule document: 

1. Function of building, purpose of each area and degree of security required. 
2. Plans for existing and future key system expansion. 
3. Requirements for key control storage and software. 
4. Installation of permanent keys, cylinder cores and software. 
5. Address and requirements for delivery of keys. 

G. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in 
Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), 
Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, 
handling, and installing door hardware. 

1. Prior to installation of door hardware, conduct a project specific training meeting to 
instruct the installing contractors' personnel on the proper installation and adjustment of 
their respective products. Product training to be attended by installers of door hardware 
(including electromechanical hardware) for aluminum, hollow metal and wood doors. 
Training will include the use of installation manuals, hardware schedules, templates and 
physical product samples as required. 

2. Inspect and discuss electrical roughing-in, power supply connections, and other 
preparatory work performed by other trades. 

3. Review sequence of operation narratives for each unique access controlled opening. 
4. Review and finalize construction schedule and verify availability of materials. 
5. Review the required inspecting, testing, commissioning, and demonstration procedures 

H. At completion of installation, provide written documentation that components were applied to 
manufacturer's instructions and recommendations and according to approved schedule. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 
delivered to Project site. Do not store electronic access control hardware, software or 
accessories at Project site without prior authorization. 

B. Tag each item or package separately with identification related to the final Door Hardware 
Schedule, and include basic installation instructions with each item or package. 

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software 
and related accessories directly to Owner via registered mail or overnight package service. 
Instructions for delivery to the Owner shall be established at the "Keying Conference". 

1.6 COORDINATION 

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 
work specified to be factory prepared for installing standard and electrified hardware. Check 
Shop Drawings of other work to confirm that adequate provisions are made for locating and 
installing hardware to comply with indicated requirements. 

B. Door Hardware and Electrical Connections: Coordinate the layout and installation of scheduled 
electrified door hardware and related access control equipment with required connections to 
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source power junction boxes, low voltage power supplies, detection and monitoring hardware, 
and fire and detection alarm systems. 

C. Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced 
and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, 
signaling and access control system hardware without additional in-field modifications. 

1.7 WARRANTY 

A. General Warranty: Reference Division 01, General Requirements. Special warranties specified 
in this Article shall not deprive Owner of other rights Owner may have under other provisions of 
the Contract Documents and shall be in addition to, and run concurrent with, other warranties 
made by Contractor under requirements of the Contract Documents. 

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 
components of standard and electrified door hardware that fails in materials or workmanship 
within specified warranty period after final acceptance by the Owner. Failures include, but are 
not limited to, the following: 

1. Structural failures including excessive deflection, cracking, or breakage. 
2. Faulty operation of the hardware. 
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
4. Electrical component defects and failures within the systems operation. 

C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise 
indicated. 

D. Special Warranty Periods: 

1. Ten years for mortise locks and latches. 
2. Seven years for heavy duty cylindrical (bored) locks and latches. 
3. Five years for exit hardware. 
4. Twenty five years for manual surface door closer bodies. 
5. Five years for motorized electric latch retraction exit devices. 
6. Two years for electromechanical door hardware. 

1.8 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of door hardware. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General: Provide door hardware for each door to comply with requirements in Door Hardware 
Sets and each referenced section that products are to be supplied under. 
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B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other 
distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at 
the end of Part 3. Products are identified by using door hardware designations, as follows: 

 
1. Named Manufacturer's Products: Product designation and manufacturer are listed for 

each door hardware type required for the purpose of establishing requirements. 
Manufacturers' names are abbreviated in the Door Hardware Schedule. 

C. Substitutions: Requests for substitution and product approval for inclusive mechanical and 
electromechanical door hardware in compliance with the specifications must be submitted in 
writing and in accordance with the procedures and time frames outlined in Division 01, 
Substitution Procedures. Approval of requests is at the discretion of the architect, owner, and 
their designated consultants. 

2.2 HANGING DEVICES 

A. Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles as specified in 
the Door Hardware Sets. 

1. Quantity: Provide the following hinge quantity, unless otherwise indicated: 

a. Two Hinges: For doors with heights up to 60 inches. 

b. Three Hinges: For doors with heights 61 to 90 inches. 

c. Four Hinges: For doors with heights 91 to 120 inches. 

d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge 
for every 30 inches of door height greater than 120 inches. 

2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for 
door thickness and clearances required: 

a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified. 

b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified. 

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following: 

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated 
bearing hinges unless Hardware Sets indicate standard weight. 

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated 
bearing hinges unless Hardware Sets indicate heavy weight. 

4. Hinge Options: Comply with the following where indicated in the Hardware Sets or on 
Drawings: 

a. Non-removable Pins: Provide set screw in hinge barrel that, when tightened 
into a groove in hinge pin, prevents removal of pin while door is closed; for 
the all out-swinging lockable doors. 

5. Acceptable Manufacturers: 

a. Ives; an Allegion Group Company (IV). 

b. Hager Companies (HA). 

c. McKinney Products; ASSA ABLOY Architectural Door Accessories (MK). 
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B. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 certified continuous geared 
hinge. with minimum 0.120-inch thick extruded 6060 T6 aluminum alloy hinge leaves and a 
minimum overall width of 4 inches. Hinges are non-handed, reversible and fabricated to 
template screw locations. Factory trim hinges to suit door height and prepare for electrical cut-
outs. 

1. Acceptable Manufacturers: 

a. Ives; an Allegion Group Company (IV). 

b. Hager Companies (HA). 

c. Pemko Products; ASSA ABLOY Architectural Door Accessories (PE). 

C. Pin and Barrel Continuous Hinges: ANSI/BHMA A156.26 Grade 1-600 certified pin and barrel 
continuous hinges with minimum 14 gauge Type 304 stainless steel hinge leaves, concealed 
teflon coated stainless pin, and twin self lubricated nylon bearings at each knuckle separation. 
Factory trim hinges to suit door height and prepare for electrical cut-outs. 

1. Acceptable Manufacturers: 

a. Ives; an Allegion Group Company (IV). 

b. Markar Products; ASSA ABLOY Architectural Door Accessories (MR). 

c. Hager Companies (HA). 

D. Electric Door Wire Harnesses: Provide electric/data transfer wiring harnesses with standardized 
plug connectors to accommodate up to twelve (12) wires. Connectors plug directly to through-
door wiring harnesses for connection to electric locking devices and power supplies. Provide 
sufficient number and type of concealed wires to accommodate electric function of specified 
hardware. Provide a connector for through-door electronic locking devices and from hinge to 
junction box above the opening. Wire nut connections are not acceptable. Determine the length 
required for each electrified hardware component for the door type, size and construction, 
minimum of two per electrified opening. 

1. Acceptable Manufacturers: 

a. McKinney Products; ASSA ABLOY Architectural Door Accessories (MK) – 
QC-C Series. 

b. Ives; an Allegion Group Company (IV). 
 

2.3 DOOR OPERATING TRIM 

A. Flush Bolts and Surface Bolts: ANSI/BHMA A156.3 and A156.16, Grade 1, certified. 

1. Flush bolts to be furnished with top rod of sufficient length to allow bolt retraction device 
location approximately six feet from the floor. 

2. Furnish dust proof strikes for bottom bolts.  
3. Surface bolts to be minimum 8” in length and U.L. listed for labeled fire doors and U.L. 

listed for windstorm components where applicable. 
4. Provide related accessories (mounting brackets, strikes, coordinators, etc.) as required 

for appropriate installation and operation. 

5. Acceptable Manufacturers: 
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a. Ives; an Allegion Group Company (IV). 

b. Door Controls International (DC). 

c. Burns Manufacturing (BU). 

B. Coordinators: ANSI/BHMA A156.3 certified door coordinators consisting of active-leaf, hold-
open lever and inactive-leaf release trigger. Model as indicated in hardware sets. 

1. Acceptable Manufacturers: 

a. Ives; an Allegion Group Company (IV). 

b. Door Controls International (DC). 

c. Burns Manufacturing (BU). 

2.4 CYLINDERS AND KEYING 

A. General: Cylinders:  BHMA A156.5, Manufacturer's standard interchangeable core type, 
constructed from brass or bronze, stainless steel, or nickel silver, and complying with the 
following: 

B. Cylinder manufacturer to have minimum (10) years experience designing secured master key 
systems and have on record a published security keying system policy. 

C. Cylinders: Original manufacturer cylinders complying with the following: 

1. Mortise Type: Threaded cylinders with rings and cams to suit hardware application. 
2. Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised 

trim ring. 
3. Bored-Lock Type: Cylinders with tailpieces to suit locks. 
4. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be 

flush and be free spinning with matching finishes. 
5. Schlage Lock Company; an Allegion company. 

D. Key Control Cabinet: Provide a key control system including envelopes, labels, and tags with 
self-locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent 
markers, and standard metal cabinet. Key control cabinet shall have expansion capacity of 
150% of the number of locks required for the project. 

1. Acceptable Manufacturers: 

a. Lund Equipment (LU). 

b. MMF Industries (MM). 

c. Telkee (TK). 
     

E. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, Appendix A.  
Provide all cylinders and keys with patented protection feature to prevent unauthorized key 
duplication. Incorporate decisions made in keying conference, and as follows: 
1. Grand Master Key System: Cylinders are operated by a change key, a master key, and a 

grand master key. Key to existing Best keying system. 

F. Permanent cylinders:  Manufacturer's standard; finish face to match lockset; complying with the 
following: 
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G. Keys:  Nickel silver. 
1. Stamping:  Permanently inscribe each key with a visual key control number and include 

the following notation: 

a. Notation:  "DO NOT DUPLICATE."  
2. Quantity:  Provide the following: 

a. Cylinder Change Keys:  Three. 

b. Master Keys:  Five. 

c. Grand Mater Keys: Five 

d. Control Keys: Two 

2.5 MECHANICAL LOCKS AND LATCHING DEVICES 

A. Cylindrical Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.2, Series 4000, Grade 1 
certified. 

1. Furnish with solid cast levers, standard 2 3/4” backset, and 1/2" (3/4" at rated paired 
openings) throw brass or stainless steel latchbolt. 

2. Locks are to be non-handed and fully field reversible. 

3. Extended cycle test: Locks to have been cycle tested in ordinance with ANSI/BHMA 
156.2 requirements to 2 million cycles. 

4. Acceptable Manufacturers: 

a. Schlage (SCH) – ND Series. 

b. Best (BES) – 9K Series. 

2.6 LOCK AND LATCH STRIKES 

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set, unless otherwise 
indicated, and as follows: 

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer. 

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 
3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for 

aluminum framing. 
4. Double-lipped strikes: For locks at double acting doors. Furnish with retractable stop for 

rescue hardware applications.  

B. Standards: Comply with the following: 

1. Strikes for Mortise Locks and Latches: BHMA A156.13. 
2. Strikes for Bored Locks and Latches: BHMA A156.2. 
3. Strikes for Auxiliary Deadlocks: BHMA A156.36. 
4. Dustproof Strikes: BHMA A156.16. 
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2.7 ARCHITECTURAL TRIM 

A. Door Protective Trim 

1. General: Door protective trim units to be of type and design as specified below or in the 
Hardware Sets. 

2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door 
width (LDW) on stop side of single doors and 1” LDW on stop side of pairs of doors, and 
not more than 1" less than door width on pull side. Coordinate and provide proper width 
and height as required where conflicting hardware dictates. Height to be as specified in 
the Hardware Sets. 

3. Where plates are applied to fire rated doors with the top of the plate more than 16” above 
the bottom of the door, provide plates complying with NFPA 80. Consult manufacturer’s 
catalog and template book for specific requirements for size and applications. 

4. Protection Plates: ANSI/BHMA A156.6 certified protection plates (kick, armor, or mop), 
fabricated from the following: 

a. Stainless Steel: 300 grade, 050-inch thick. 

5. Options and fasteners: Provide manufacturer's designated fastener type as specified in 
the Hardware Sets. Provide countersunk screw holes. 

6. Acceptable Manufacturers: 

a. Ives; an Allegion Group Company (IV). 

b. Burns Manufacturing (BU). 

c. Hiawatha, Inc. (HI). 

2.8 DOOR STOPS AND HOLDERS 

A. General: Door stops and holders to be of type and design as specified below or in the Hardware 
Sets. 

B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 certified door stops and wall 
bumpers. Provide wall bumpers, either convex or concave types with anchorage as indicated, 
unless floor or other types of door stops are specified in Hardware Sets. Do not mount floor 
stops where they will impede traffic. Where floor or wall bumpers are not appropriate, provide 
overhead type stops and holders. 

1. Acceptable Manufacturers: 

a. Ives; an Allegion Group Company (IV). 

b. Burns Manufacturing (BU). 

c. Hiawatha, Inc. (HI). 

C. Overhead Door Stops and Holders: ANSI/BHMA A156.6, Grade 1 certified overhead stops and 
holders to be surface or concealed types as indicated in Hardware Sets. Track, slide, arm and 
jamb bracket to be constructed of extruded bronze and shock absorber spring of heavy 
tempered steel. Provide non-handed design with mounting brackets as required for proper 
operation and function. 
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1. Acceptable Manufacturers: 

a. Glynn-Johnson (GJ) 

b. Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO). 

c. Sargent Manufacturing (SA). 

2.9 ARCHITECTURAL SEALS 

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified 
below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and 
provide smoke, light, or sound gasketing on interior doors where indicated. At exterior 
applications provide non-corrosive fasteners and elsewhere where indicated. 

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by 
a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control 
ratings indicated, based on testing according to UL 1784. 

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings. 

C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to UL-10C. 

1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure 
Fire Tests of Door Assemblies, and NPFA 252, Standard Methods of Fire Tests of Door 
Assemblies.  

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting 
agency, for sound ratings indicated. 

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 
replaceable and readily available from stocks maintained by manufacturer. 

F. Acceptable Manufacturers: 

1. Zero; and Allegion Group Company (ZE). 
2. National Guard Products (NG). 
3. Reese Enterprises, Inc. (RE). 

2.10 ELECTRONIC ACCESSORIES 

A. Push-Button Switches: Industrial grade momentary or alternate contact, back-lighted push 
buttons with stainless-steel switch enclosures. 12/24 VDC bi-color illumination suitable for either 
flush or surface mounting.  

1. Acceptable Manufacturers: 

a. Schlage Electronics (SCE). 

b. Security Door Controls (SD) - 400 Series. 

B. Door Position Switches: Door position magnetic reed contact switches specifically designed for 
use in commercial door applications. On recessed models the contact and magnetic housing 
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snap-lock into a 1" diameter hole. Surface mounted models include wide gap distance design 
complete with armored flex cabling. Provide SPDT, N/O switches with optional Rare Earth 
Magnet installation on steel doors with flush top channels. 

1. Acceptable Manufacturers: 

a. Schlage Electronics (SCE) – DPS Series. 

b. Security Door Controls (SD) - DPS Series. 

c. Securitron (SU) - DPS Series. 

C. Power Supplies: Provide Nationally Recognized Testing Laboratory Listed 12VDC or 24VDC 
(field selectable) filtered and regulated power supplies. Include battery backup option with 
integral battery charging capability in addition to operating the DC load in event of line voltage 
failure. Provide the least number of units, at the appropriate amperage level, sufficient to 
exceed the required total draw for the specified electrified hardware and access control 
equipment. 

1. Acceptable Manufacturers: 

a. Schlage Electronics (SCE) – PS900 Series. 

b. Security Door Controls (SD) - 630 Series. 

c. Securitron (SU) - BPS Series. 

2.11 FABRICATION 

A. Fasteners: Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. Provide screws according to 
manufacturers recognized installation standards for application intended. 

2.12 FINISHES 

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 
complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 
indicated by certain manufacturers for their products. 

B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, 
and other qualities complying with manufacturer's standards, but in no case less than specified 
by referenced standards for the applicable units of hardware 

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine scheduled openings, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 
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B. Notify architect of any discrepancies or conflicts between the door schedule, door types, 
drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have 
been resolved in writing. 

3.2 PREPARATION 

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.  

B. Wood Doors: Comply with ANSI/DHI A115-W series. 

3.3 INSTALLATION 

A. Install each item of mechanical and electromechanical hardware and access control equipment 
to comply with manufacturer's written instructions and according to specifications. 

1. Installers are to be knowledgeable on the proper installation and adjustment of fire, life 
safety, and security products including: hanging devices; locking devices; closing 
devices; and seals.  

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 
publications, unless specifically indicated or required to comply with governing regulations: 

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames." 

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for 
Wood Flush Doors." 

3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 
"Accessibility Guidelines for Buildings and Facilities." 

4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is 
located.  

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and 
written instructions. Where cutting and fitting are required to install door hardware onto or into 
surfaces that are later to be painted or finished in another way, coordinate removal, storage, 
and reinstallation of surface protective trim units with finishing work specified in Division 9 
Sections. Do not install surface-mounted items until finishes have been completed on 
substrates involved. 

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with 
requirements specified in Division 7 Section "Joint Sealants." 

E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. 
Control the handling and installation of hardware items so that the completion of the work will 
not be delayed by hardware losses before and after installation. 

3.4 FIELD QUALITY CONTROL 

A. Field Inspection: Supplier will perform a final inspection of installed door hardware and state in 
report whether work complies with or deviates from requirements, including whether door 
hardware is properly installed, operating and adjusted. 
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3.5 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

3.6 CLEANING AND PROTECTION 

A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed 
hardware installed on doors during the construction phase. Install any and all hardware at the 
latest possible time frame. 

B. Clean adjacent surfaces soiled by door hardware installation. 

C. Clean operating items as necessary to restore proper finish. Provide final protection and 
maintain conditions that ensure door hardware is without damage or deterioration at time of 
owner occupancy. 

3.7 DEMONSTRATION 

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 
electromechanical door hardware. 

3.8 DOOR HARDWARE SETS 

A. The hardware sets represent the design intent and direction of the owner and architect. They 
are a guideline only and should not be considered a detailed hardware schedule. 
Discrepancies, conflicting hardware and missing items should be brought to the attention of the 
architect with corrections made prior to the bidding process. Omitted items not included in a 
hardware set should be scheduled with the appropriate additional hardware required for proper 
application and functionality. 
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HARDWARE SET: 01  

FOR USE ON DOOR #(S): 

102A      

PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING: 

QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 

1 EA CONT. HINGE 112XY 628 IVE 

1 EA STOREROOM LOCK ND80BDC RHO 626 SCH 

1 EA PERMANENT CORE 7-PIN BEST 626 BES 

1 EA CONC. OH STOP 100S 630 GLY 

1 EA ELECTRIC STRIKE 6211AL FSE  630 VON 

1 EA GASKETING BY DOOR MANUFACTURER  TBD 

1 EA POWER SUPPLY PS902 900-2RS LGR SCE 

1 EA CARD READER BY SECURITY CONTRACTOR   

1 EA WIRING DIAGRAM BY SECURITY CONTRACTOR   

OPERATION: DOOR NORMALLY CLOSED AND LOCKED. ENTRY BY CARD READER, 
MOMENTARILY RELEASING ELECTRIC STRIKE. INSIDE LEVER ALWAYS FREE EGRESS. 
 
**NOTE: HARDWARE SCHEDULE ABOVE WILL REQUIRE A DOOR WITH MINIMUM 5” STILE 
WIDTH 
 
 
 
HARDWARE SET: 02 

FOR USE ON DOOR #(S): 

102C      

PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING: 

QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 

3 EA HINGE 5BB1  652 IVE 

1 EA STOREROOM LOCK ND80BDC 626 SCH 

1 EA PERMANENT CORE 7-PIN BEST 626 BES 

1 EA OH STOP 90S 630 GLY 

3 EA SILENCER SR64 GRY IVE 

 
 

HARDWARE SET: 03 

FOR USE ON DOOR #(S): 

102D      

PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING: 

QTY  DESCRIPTION CATALOG NUMBER FINISH MFR 

1 EA DOOR SWEEP 8197AA (AT EXTERIOR) AA ZER 

1 EA DOOR SWEEP 8192AA (AT INTERIOR) AA ZER 

 
NOTE: BALANCE OF HARDWARE IS EXISTING AND TO REMAIN. 
 

END OF SECTION 
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SECTION 088000
GLAZING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Insulating glass units.

B. Glazing units .

C. Plastic films.

D. Glazing compounds.

1.02 RELATED REQUIREMENTS

A. Section 072700 - Air Barriers.

B. Section 079200 - Joint Sealants:  Sealants for other than glazing purposes.

C. Section 084313 - Aluminum-Framed Storefronts:  Glazing provided as part of storefront
assembly.

1.03 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials Current Edition.

B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -
Safety Performance Specifications and Methods of Test 2015 (Reaffirmed 2020).

C. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures
Most Recent Edition Cited by Referring Code or Reference Standard.

D. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,
Setting Blocks, and Spacers 2005 (Reapproved 2019).

E. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 2018.

F. ASTM C1036 - Standard Specification for Flat Glass 2021.

G. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass
2018.

H. ASTM C1193 - Standard Guide for Use of Joint Sealants 2016 (Reapproved 2023).

I. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat
Glass 2021a.

J. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings 2016.

K. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation
2019.

L. GANA (GM) - GANA Glazing Manual 2022.

M. GANA (SM) - GANA Sealant Manual 2008.

N. GANA (LGRM) - Laminated Glazing Reference Manual 2019.

O. IGMA TM-3000 - North American Glazing Guidelines for Sealed Insulating Glass Units for
Commercial & Residential Use 1990 (2016).

P. NFRC 100 - Procedure for Determining Fenestration Product U-factors 2023.

Q. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and
Visible Transmittance at Normal Incidence 2023.

R. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials and
Systems 2023.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data on Insulating Glass Unit, Glazing Unit, and Plastic Film  Glazing Types:  Provide
structural, physical and environmental characteristics, size limitations, special handling and
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installation requirements.

C. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and
environmental characteristics, limitations, special application requirements, and identify
available colors.

D. Samples: Submit one sample, 12 inchs by 12 inches in size of glass units.

E. Certificate:  Certify that products of this section meet or exceed specified requirements.

F. Manufacturer's qualification statement.

G. Installer's qualification statement.

H. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

I. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Insulating Glass Units: One of each glass size and each glass type.

1.05 QUALITY ASSURANCE

A. Perform Work in accordance with GANA (GM), GANA (SM), GANA (LGRM), and IGMA
TM-3000  for glazing installation methods . Maintain one copy on site. 

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.
1. Provide certified glass products through ANSI accredited certifications that include plant

audits and independent laboratory performance testing.
a. Insulating Glass Certification Council (IGCC).

C. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years documented experience.
1. Provide company, field supervisors, and installers that hold active ANSI accredited

certifications in appropriate categories for work specified.
a. North American Contractor Certification (NACC) for glazing contractors.
b. Equivalent independent third-party ANSI accredited certification.

1.06 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 40 degrees F (4 degrees C).

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing
compounds.

1.07 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Insulating Glass Units:  Provide a five (5) year manufacturer warranty to include coverage for
seal failure, interpane dusting or misting, including providing products to replace failed units.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Source Limitations for Glazing and Glazing Accessories: Obtain from single source from single
manufacturer for each product and installation method.

B. Float Glass Manufacturers:
1. Vitro Architectural Glass (formerly PPG Glass) : www.vitroglazings.com/#sle.

C. Plastic Films Manufacturers:
1. 3M Window Film ; Custom printed window film :

 solutions.3m.com/wps/portal/3M/en_US/Window_Film/Solutions/#sle.

2.02 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES

A. Provide type and thickness of exterior glazing assemblies to support assembly dead loads, and
to withstand live loads caused by positive and negative wind pressure acting normal to plane of
glass.



KCKCC Field House Addition 

Glazing    088000  - 3   

1. Design Pressure:  Calculated in accordance with ASCE 7.
2. Comply with ASTM E1300 for design load resistance of glass type, thickness, dimensions,

and maximum lateral deflection of supported glass.
3. Provide glass edge support system sufficiently stiff to limit the lateral deflection of

supported glass edges to less than 1/175 of their lengths under specified design load.
4. Glass thicknesses listed are minimum.

B. Weather-Resistive Barrier Seals:  Provide completed assemblies that maintain continuity of
building enclosure water-resistive barrier, vapor retarder, and/or air barrier.
1. In conjunction with weather barrier related materials described in other sections, as

follows:
a. Air Barriers:  See Section 072700.

C. Thermal and Optical Performance:  Provide exterior glazing products with performance
properties as indicated. Performance properties are in accordance with manufacturer's
published data as determined with the following procedures and/or test methods:
1. Center of Glass U-Value:  Comply with NFRC 100 using Lawrence Berkeley National

Laboratory (LBNL) WINDOW 6.3 computer program.
2. Center of Glass Solar Heat Gain Coefficient (SHGC):  Comply with NFRC 200 using

Lawrence Berkeley National Laboratory (LBNL) WINDOW 6.3 computer program.
3. Solar Optical Properties:  Comply with NFRC 300 test method.

2.03 GLASS MATERIALS

A. Float Glass:  Provide float glass based glazing unless otherwise indicated.
1. Annealed Type:  ASTM C1036, Type I - Transparent Flat, Class 1 - Clear, Quality - Q3.
2. Kind HS - Heat-Strengthened Type:  Complies with ASTM C1048.
3. Kind FT - Fully Tempered Type:  Complies with ASTM C1048.
4. Fully Tempered Safety Glass:  Complies with ANSI Z97.1 or 16 CFR 1201 criteria for

safety glazing used in hazardous locations.

2.04 INSULATING GLASS UNITS

A. Manufacturers:
1. Vitro Architectural Glass (formerly PPG Glass) : www.vitroglazings.com/#sle.

2.05 BASIS OF DESIGN - INSULATING GLASS UNITS; TYPE IG-1

A. Basis of Design - Insulating Glass Units:  Vision glazing, with low-e coating.
1. Applications:  Exterior insulating glass glazing unless otherwise indicated.
2. Space between lites filled with argon .
3. Total Thickness:  1 inch (25.4 mm).
4. Glazing Method:  Dry glazing method, gasket glazing.
5. Durability:  Certified by an independent testing agency to comply with ASTM E2190.
6. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or

magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

7. Warm-edge Spacers: Low conductivity thermoplastic .
a. Spacer Width:  As required for specified insulating glass unit.
b. Spacer Height:  0.27 inch (6.85 mm).

8. Spacer Color:  Black.
9. Edge Seal:

a. Dual-Sealed System:  Provide polyisobutylene sealant as primary seal applied
between spacer and glass panes, and silicone, polysulfide, or polyurethane sealant
as secondary seal applied around perimeter.

10. Color:  Black.
11. Purge interpane space with dry air, hermetically sealed.
12. Basis of Design - Vitro Architectural Glass (formerly PPG Glass):

 www.vitroglazings.com/#sle.
13. Outboard Lite:  Annealed float glass, 1/4 inch (6.4 mm) thick, minimum.
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a. Low-E Coating: Vitro Architectural Glass (formerly PPG Glass) Solarban 60,
Solarbronze on #2 surface.

14. Inboard Lite:  Heat-strengthened float glass, 1/4 inch (6.4 mm) thick.
a. Coating:  No coating on inboard lite.
b. Glass:  Clear.

2.06 GLAZING UNITS; TYPE G-2

A. Monolithic Interior Vision Glazing:
1. Applications:  Interior glazing unless otherwise indicated.
2. Glass Type:  Annealed float glass.
3. Tint:  Clear.
4. Thickness:  1/4 inch (6.4 mm), nominal.

2.07 PLASTIC FILMS; TYPE WF1

A. Decorative Plastic Film: Polyvinyl butyral (PVB)  type.
1. Application:  Locations as indicated on drawings.
2. Color:  Frost .
3. Thickness Without Liner:  0.002 inch (0.051 mm).
4. Width:  36 inch (9.1 m).

2.08 GLAZING COMPOUNDS

A. Type CG-1 - Silicone Sealant: Single component; neutral curing; capable of water immersion
without loss of properties; nonbleeding, nonstaining; ASTM C920 Type S, Grade NS, Class 25,
Uses M, A, and G; with cured Shore A hardness range of 15 to 25; color as selected by
architect.

B. Manufacturers:
1. Dow Corning Corporation: www.dowcorning.com/construction/#sle.
2. Pecora Corporation : www.pecora.com/#sle.
3. Tremco Commercial Sealants & Waterproofing : www.tremcosealants.com/#sle.

2.09 ACCESSORIES

A. Source Limitations for Glazing Accessories: Obtain from a single source from single
 manufacturer for each product and installation method. Accessories as required by manufac

B. Setting Blocks:  Silicone, with 80 to 90 Shore A durometer hardness; ASTM C864 Option II.
 Length of 0.1 inch for each square foot (25 mm for each square meter) of glazing or minimum
4 inch (100 mm) by width of glazing rabbet space minus 1/16 inch (1.5 mm) by height to suit
glazing method and pane weight and area.

C. Glazing Splines:  Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM
C864 Option II; color black.

PART 3  EXECUTION

3.01 VERIFICATION OF CONDITIONS

A. Verify that openings for glazing are correctly sized and within tolerances, including those for
size, squareness, and offsets at corners.

B. Verify that the minimum required face and edge clearances are being provided.

C. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may
impede moisture movement, weeps are clear, and support framing is ready to receive glazing
system.

D. Verify that sealing between joints of glass framing members has been completed effectively.

E. Proceed with glazing system installation only after unsatisfactory conditions have been
corrected.

3.02 PREPARATION

A. Clean contact surfaces with appropriate solvent and wipe dry within maximum of 24 hours
before glazing. Remove coatings that are not tightly bonded to substrates.



KCKCC Field House Addition 

Glazing    088000  - 5   

B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.

C. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion.

3.03 INSTALLATION, GENERAL

A. Install glazing sealants in accordance with ASTM C1193, GANA (SM), and manufacturer's
instructions.

B. Do not exceed edge pressures around perimeter of glass lites as stipulated by glass
manufacturer.

C. Set glass lites of system with uniform pattern, draw, bow, and similar characteristics.

D. Set glass lites in proper orientation so that coatings face exterior or interior as indicated.

E. Prevent glass from contact with any contaminating substances that may be the result of
construction operations such as, and not limited to the following; weld splatter, fire-safing,
plastering, mortar droppings, and paint.

3.04 INSTALLATION - DRY GLAZING METHOD (GASKET GLAZING)

A. Application - Exterior and/or Interior Glazed:  Set glazing infills from either the exterior or the
interior of the building.

B. Place setting blocks at 1/4 points with edge block no more than 6 inch (152 mm) from corners.

C. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to
attain full contact.

D. Install removable stops without displacing glazing gasket; exert pressure for full continuous
contact.

3.05 INSTALLATION - PLASTIC FILM

A. Install plastic film with adhesive, applied in accordance with film manufacturer's instructions.

B. Place without air bubbles, creases or visible distortion.

C. Install film tight to perimeter of glass and carefully trim film with razor sharp knife. Provide 1/16
inch (1.6 mm) to 1/8 inch (3.2 mm) gap at perimeter of glazed panel unless otherwise required.
Do not score the glass.

3.06 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Glass and Glazing product manufacturers to provide field surveillance of the installation of their
products.

C. Monitor and report installation procedures and unacceptable conditions.

3.07 CLEANING

A. See Section 017419 - Construction Waste Management and Disposal, for additional
requirements.

B. Remove excess glazing materials from finish surfaces immediately after application using
solvents or cleaners recommended by manufacturers.

C. Remove nonpermanent labels immediately after glazing installation is complete.

D. Clean glass and adjacent surfaces after sealants are fully cured.

E. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial
Completion in accordance with glass manufacturer's written recommendations.

3.08 PROTECTION

A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark
heat absorbing or reflective glass units.

B. Remove and replace glass that is damaged during construction period prior to Date of
Substantial Completion.
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3.09 SCHEDULES

A. Aluminum-Framed Storefront Glazing: Glass Type IG-1 and G-2 , install glass using dry method,
and with glass thickness as required to comply with performance requirements indicated in
Section 084313 .

END OF SECTION
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SECTION 090561
COMMON WORK RESULTS FOR FLOORING PREPARATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. This section applies to floors identified in Contract Documents that are receiving the following
types of floor coverings:
1. Resilient Athletic Flooring .

B. Removal of existing floor coverings.

C. Preparation of new and existing concrete floor slabs for installation of floor coverings.

D. Testing of concrete floor slabs for moisture and alkalinity (pH).

E. Remediation of concrete floor slabs due to unsatisfactory moisture or alkalinity (pH) conditions.
1. Contractor shall perform all specified remediation of concrete floor slabs.  If such

remediation is indicated by testing agency's report and is due to a condition not under
Contractor's control or could not have been predicted by examination prior to entering into
the contract, a contract modification will be issued.

F. Patching compound.

G. Remedial floor coatings.

1.02 RELATED REQUIREMENTS

A. Section 012300 - Alternates :  Bid pricing for remediation treatments.

B. Section 014000 - Quality Requirements:  Additional requirements relating to testing agencies
and testing.

C. Section 033000 - Cast-in-Place Concrete:  Limitations on curing requirements for new concrete
floor slabs.

1.03 PRICE AND PAYMENT PROCEDURES

A. Alternates: See Section 012300 - Alternates.  Alternate #1.

B. Deduct Alternate for Remedial Floor Coating or Sheet Membrane:  Include the cost of floor
coating or underlayment in the base bid; state on the bid form the total cost for the floor coating,
installed, in the event such remediation is not required.

1.04 REFERENCE STANDARDS

A. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or [50 mm] Cube Specimens) 2021.

B. ASTM C472 - Standard Test Methods for Physical Testing of Gypsum, Gypsum Plasters, and
Gypsum Concrete 2020.

C. ASTM D4259 - Standard Practice for Preparation of Concrete by Abrasion Prior to Coating
Application 2018.

D. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring
2022.

E. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride 2022.

F. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes 2019a.

G. RFCI (RWP) - Recommended Work Practices for Removal of Resilient Floor Coverings 2018.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Coordinate scheduling of cleaning and testing, so that preliminary cleaning has been completed
for at least 24 hours prior to testing.
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1.06 SUBMITTALS

A. Visual Observation Report:  For existing floor coverings to be removed.

B. Floor Covering and Adhesive Manufacturers' Product Literature:  For each specific combination
of substrate, floor covering, and adhesive to be used; showing:
1. Moisture and alkalinity (pH) limits and test methods.
2. Manufacturer's required bond/compatibility test procedure.

C. Remedial Materials Product Data:  Manufacturer's published data on each product to be used
for remediation.
1. Manufacturer's qualification statement.
2. Certificate:  Manufacturer's certification of compatibility with types of flooring applied over

remedial product.
3. Test reports indicating compliance with specified performance requirements, performed by

nationally recognized independent testing agency.
4. Manufacturer's installation instructions.
5. Specimen Warranty:  Copy of warranty to be issued by coating manufacturer and

certificate of underwriter's coverage of warranty.

D. Testing Agency's Report:
1. Description of areas tested; include floor plans and photographs if helpful.
2. Summary of conditions encountered.
3. Moisture and alkalinity (pH) test reports.
4. Copies of specified test methods.
5. Recommendations for remediation of unsatisfactory surfaces.
6. Product data for recommended remedial coating.
7. Certificate:  Include certification of accuracy by authorized official of testing agency.
8. Submit report to Architect.
9. Submit report not more than two business days after conclusion of testing.

E. Adhesive Bond and Compatibility Test Report.

F. Floor Moisture Testing Technician Certificate:  International Concrete Repair Institute (ICRI)
Concrete Slab Moisture Testing Technician- Grade I certificate.

G. Copy of RFCI (RWP).

1.07 QUALITY ASSURANCE

A. Moisture and alkalinity (pH) testing shall be performed by an independent testing agency
employed and paid by Contractor.

B. Testing Agency Qualifications:  Independent testing agency experienced in the types of testing
specified.
1. Submit evidence of experience consisting of at least 3 test reports of the type required,

with project Owner's project contact information.

C. Contractor's Responsibility Relating to Independent Agency Testing:
1. Provide access for and cooperate with testing agency.
2. Confirm date of start of testing at least 10 days prior to actual start.
3. Allow at least 4 business days on site for testing agency activities.
4. Achieve and maintain specified ambient conditions.
5. Notify Architect when specified ambient conditions have been achieved and when testing

will start.

D. Floor Moisture Testing Technician Qualifications:  International Concrete Repair Institute (ICRI)
Concrete Slab Moisture Testing Technician Certification- Grade I.

E. Remedial Coating Installer Qualifications:  Company specializing in performing work of the type
specified in this section, trained by or employed by coating manufacturer, and able to provide at
least 3 project references showing at least 3 years' experience installing moisture emission
coatings.
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1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, handle, and protect products in accordance with manufacturer’s instructions and
recommendations.

B. Deliver materials in manufacturer’s packaging; include installation instructions.

C. Keep materials from freezing.

1.09 FIELD CONDITIONS

A. Maintain ambient temperature in spaces where concrete testing is being performed, and for at
least 48 hours prior to testing, at not less than 65 degrees F (18 degrees C) or more than 85
degrees F (30 degrees C).

B. Maintain relative humidity in spaces where concrete testing is being performed, and for at least
48 hours prior to testing, at not less than 40 percent and not more than 60 percent.

PART 2  PRODUCTS

2.01 MATERIALS

A. Patching Compound:  Floor covering manufacturer's recommended product, suitable for
conditions, and compatible with adhesive and floor covering.  In the absence of any
recommendation from flooring manufacturer, provide a product with the following
characteristics:
1. Cementitious moisture-, mildew-, and alkali-resistant compound, compatible with floor,

floor covering, and floor covering adhesive, and capable of being feathered to nothing at
edges.

2. Compressive Strength:  3000 psi, minimum, after 28 days, when tested in accordance with
ASTM C109/C109M or ASTM C472, whichever is appropriate.

B. Remedial Floor Coating:  Single- or multi-layer coating or coating/overlay combination intended
by its manufacturer to resist water vapor transmission to degree sufficient to meet flooring
manufacturer's emission limits, resistant to the level of alkalinity (pH) found, and suitable for
adhesion of flooring without further treatment.
1. Thickness:  As required for application and in accordance with manufacturer's installation

instructions.
2. Use product recommended by testing agency.

PART 3  EXECUTION

3.01 CONCRETE SLAB PREPARATION

A. Perform following operations in the order indicated:
1. Existing concrete slabs (on-grade and elevated) with existing floor coverings:

a. Visual observation of existing floor covering, for adhesion, water damage, alkaline
deposits, and other defects.

b. Removal of existing floor covering.
2. Existing concrete slabs with coatings or penetrating sealers/hardeners/dustproofers:

a. Remove existing coatings and curing agents from surface according to
recommendations of remedial coating manufacturer.

b. Prepare surface according to recommendations of remedial coating manufacturer
and according to ASTM D4259.

3. Preliminary cleaning.
4. Moisture vapor emission tests; 3 tests in the first 1000 square feet (100 square meters)

and one test in each additional 1000 square feet (100 square meters), unless otherwise
indicated or required by flooring manufacturer.

5. Internal relative humidity tests; in same locations as moisture vapor emission tests, unless
otherwise indicated.

6. Alkalinity (pH) tests; in same locations as moisture vapor emission tests, unless otherwise
indicated.

7. Specified remediation, if required.
8. Patching, smoothing, and leveling, as required.
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9. Other preparation specified.
10. Adhesive bond and compatibility test.
11. Protection.

B. Remediations:
1. Active Water Leaks or Continuing Moisture Migration to Surface of Slab:  Correct this

condition before doing any other remediation; re-test after correction.
2. Excessive Moisture Emission or Relative Humidity:  If an adhesive that is resistant to the

level of moisture present is available and acceptable to flooring manufacturer, use that
adhesive for installation of the flooring; if not, apply remedial floor coating or remedial
sheet membrane over entire suspect floor area.

3. Excessive Alkalinity (pH):  If remedial floor coating is necessary to address excessive
moisture, no additional remediation is required; if not, if an adhesive that is resistant to the
level present is available and acceptable to the flooring manufacturer, use that adhesive
for installation of the flooring; otherwise, apply a skim coat of specified patching compound
over entire suspect floor area.

3.02 REMOVAL OF EXISTING FLOOR COVERINGS

A. Comply with local, State, and federal regulations and recommendations of RFCI (RWP), as
applicable to floor covering being removed.

B. Dispose of removed materials in accordance with local, State, and federal regulations and as
specified.

3.03 PRELIMINARY CLEANING

A. Clean floors of dust, solvents, paint, wax, oil, grease, asphalt, residual adhesive, adhesive
removers, film-forming curing compounds, sealing compounds, alkaline salts, excessive
laitance, mold, mildew, and other materials that might prevent adhesive bond.

B. Do not use solvents or other chemicals for cleaning.

3.04 MOISTURE VAPOR EMISSION TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. Where this specification conflicts with the referenced test method, comply with the requirements
of this section.

C. Test in accordance with ASTM F1869 and as follows.

D. Plastic sheet test and mat bond test may not be substituted for the specified ASTM test
method, as those methods do not quantify the moisture content sufficiently.

E. In the event that test values exceed floor covering manufacturer's limits, perform remediation as
indicated.  In the absence of manufacturer limits, perform remediation if test values exceed 3
pounds per 1000 square feet (1.4 kg per 93 square meters) per 24 hours.

F. Report:  Report the information required by the test method.

3.05 ALKALINITY TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. In the event that test values exceed floor covering manufacturer's limits, perform remediation as
indicated.  In the absence of manufacturer limits, perform remediation if alkalinity (pH) test
value is over 10.

3.06 PREPARATION

A. See individual floor covering section(s) for additional requirements.

B. Comply with requirements and recommendations of floor covering manufacturer.

C. Fill and smooth surface cracks, grooves, depressions, control joints and other non-moving
joints, and other irregularities with patching compound.

D. Do not fill expansion joints, isolation joints, or other moving joints.
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3.07 ADHESIVE BOND AND COMPATIBILITY TESTING

A. Comply with requirements and recommendations of floor covering manufacturer.

3.08 APPLICATION OF REMEDIAL FLOOR COATING

A. Comply with requirements and recommendations of coating manufacturer.

3.09 PROTECTION

A. Cover prepared floors with building paper or other durable covering.

END OF SECTION
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SECTION 092236
LATH

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal lath for cement and gypsum plaster.

1.02 RELATED REQUIREMENTS

A. Section 072500 - Weather Barriers:  Water-resistive barrier under exterior plaster and stucco.

B. Section 092400 - Cement Plastering.

1.03 REFERENCE STANDARDS

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2023.

B. ASTM A924/A924M - Standard Specification for General Requirements for Steel Sheet,
Metallic-Coated by the Hot-Dip Process 2022a.

C. ASTM C841 - Standard Specification for Installation of Interior Lathing and Furring 2023.

D. ASTM C847 - Standard Specification for Metal Lath 2018.

E. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel
Products or Metal Plaster Bases to Steel Studs from 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm)
in Thickness 2022.

F. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs 2022.

G. ASTM C1063 - Standard Specification for Installation of Lathing and Furring to Receive Interior
and Exterior Portland Cement-Based Plaster 2023.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on furring and lathing components, structural characteristics,
material limitations, and finish.

C. Samples:
1. Submit two samples, 6 inches by 6 inches in size illustrating lath material and finish.

1.05 QUALITY ASSURANCE

A. Maintain one copy of each installation standard referenced on site throughout the duration of
lathing and plastering work.

B. Installer Qualifications:  Company specializing in performing the work of this section with at
least three years of documented experience.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Metal Lath and Accessories:
1. Alabama Metal Industries Corporation; Self-Furred Diamond Mesh Lath:  www.amico-

lath.com/#sle.
2. CEMCO;  ____:  www.cemcosteel.com/#sle.
3. ClarkDietrich;  ____:  www.clarkdietrich.com/#sle.
4. MarinoWARE; _____:  www.marinoware.com/#sle.

2.02 LATH

A. Diamond Mesh Metal Lath:  ASTM C847, galvanized; self-furring.
1. Weight:  To suit application and as specified in ASTM C841 or ASTM C1063 for framing

spacing.
2. Weight:  2.5 lb/sq yd (1.4 kg/sq m).
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B. Finishing Accessories:  ASTM C841 (gypsum plaster) or ASTM C1063 (cement plaster);
extruded aluminum alloy (6063 T5), galvanized steel sheet ASTM A924/A924M G90, or
galvanized steel wire, unless noted otherwise.
1. Types:  As detailed or required for finished appearance.
2. Special Shapes:  In addition to conventional corner bead and control joints, provide L-

bead  at exposed plaster edges.
3. Products:

a. Same manufacturer as framing materials.

C. Beads, Screeds, Joint Accessories, and Other Trim:  Depth governed by plaster thickness, and
maximum possible lengths.
1. Material:  Formed zinc , expanded metal  flanges.
2. Casing Beads with Weep Holes:  Square edges.
3. Corner Beads:  Radiused corners.
4. Expansion Joints:  Accordion profile with factory-installed protective tape, 2 inch (50 mm)

wide flanges.
5. Base Screeds:

a. Material:  Galvanized steel, ASTM A653/A653M, with G90/Z275 zinc coating;
minimum 26-gauge, 0.0179-inch (0.45 mm) thick base metal.

6. Control Joints:  Accordion profile with factory-installed protective tape, 2 inch (50 mm)
flanges.

2.03 ACCESSORIES

A. Fasteners:  Self-piercing tapping screws; ASTM C1002 or ASTM C954.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that substrates are ready to receive work and conditions are suitable for application.

C. Do not begin until unacceptable conditions have been corrected.

D. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 INSTALLATION - GENERAL

A. Install metal lath and furring for Portland cement plaster in accordance with ASTM C1063.

3.03 CONTROL AND EXPANSION JOINT INSTALLATION

A. Locate joints as indicated on drawings and comply with ASTM C1063.
1. Area of plaster panel not to exceed 144 sq ft (13.4 sq m) for vertical surfaces.
2. Area of plaster panel not to exceed 100 sq ft (9.3 sq m) for horizontal, curved or angled

surfaces.
3. Spacing between control joints not to exceed 18 ft (5.5 m) in each direction.

B. Install expansion joints where an expansion joint occurs in base exterior wall.

C. Install prefabricated joint accessories in accordance with ASTM C1063.

D. Construct expansion joints of back-to-back casing beads with a backer rod and sealant, set 1/4
inch (6 mm) apart.

3.04 LATH INSTALLATION

A. Apply lath taut, with long dimension perpendicular to supports.

B. Lap or nest ends of metal lath in accordance with ASTM C841.

C. Attach metal lath to concrete masonry  using wire loops.  Attach anchors to backup surface;
space at maximum 24 inches (600 mm)  on center.

D. Continuously reinforce internal angles with corner mesh, except where the metal lath returns 3
inches (75 mm) from corner to form the angle reinforcement; fasten at perimeter edges only.
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E. Place corner bead at external wall corners; fasten at outer edges of lath only.

F. Place base screeds at termination of plaster areas; secure rigidly in place.

G. Place lath vertically above each top corner and each side of door frames to 6 inches (150 mm)
above ceiling line.

H. Place casing beads at terminations of plaster finish.  Butt and align ends.  Secure rigidly in
place.

I. Place additional strip mesh diagonally at corners of lathed openings.  Secure rigidly in place.

3.05 TOLERANCES

A. Maximum Variation from True Lines and Levels:  1/8 inch in 10 feet (3 mm in 3 m).

B. Maximum Variation from True Position:  1/8 inch (3 mm).

END OF SECTION
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SECTION 092400
CEMENT PLASTERING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Cement plastering.

1.02 RELATED REQUIREMENTS

A. Section 072500 - Weather Barriers:  Water-resistive barrier.

B. Section 092236 - Lath:  Lath, furring, beads, screeds, and joint accessories for plaster base.

1.03 REFERENCE STANDARDS

A. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire
2019.

B. ASTM A924/A924M - Standard Specification for General Requirements for Steel Sheet,
Metallic-Coated by the Hot-Dip Process 2022a.

C. ASTM C926 - Standard Specification for Application of Portland Cement-Based Plaster 2023.

D. ASTM C1063 - Standard Specification for Installation of Lathing and Furring to Receive Interior
and Exterior Portland Cement-Based Plaster 2023.

E. ASTM C933 - Standard Specification for Welded Wire Lath 2018.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide data on plaster materials and trim accessories.

C. Samples:
1. Submit two samples, 12 inch by 12 inch in size illustrating finish color and texture.
2. Submit two samples of each type trim accessory.

D. Evaluation Service Reports:  Show compliance with specified requirements.

E. Installer's Qualification Statement.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the work of this section with
minimum three years documented experience.

B. Copies of Documents at Project Site:  Maintain at the project site a copy of each referenced
document that prescribes execution requirements.

1.06 FIELD CONDITIONS

A. Exterior Plaster Work:  Do not apply plaster when substrate or ambient air temperature is 40
degrees F (4 degrees C) or lower, or when temperature is expected to drop below 40 degrees F
(4 degrees C) within 48 hours of application.

PART 2  PRODUCTS

2.01 CEMENT PLASTER APPLICATIONS

A. Lath Plaster Base:  Metal lath.
1. Plaster Type:  Factory prepared plaster mix.
2. Number of Coats:  Three.
3. First Coat:  Apply to a nominal thickness of 3/8 inch (9 mm).
4. Second Coat:  Apply to a nominal thickness of 3/8 inch (9 mm).
5. Leveling Coat:  Apply to a nominal thickness of 1/32 to 1/16 inch (0.79 to 1.6 mm).
6. Finish Coat:  Apply to a nominal thickness of 1/8 inch (3 mm).

a. Texture:  match adjacent texture on existing building .
7. Finish:  Acrylic.
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2.02 FACTORY PREPARED CEMENT PLASTER

A. Premixed Textured Coating:  Polymer modified acrylic coating, integrally colored, and trowel
applied to substrates prepared in accordance with manufacturer's written installation
instructions.
1. Color:  to match existing building .
2. Manufacturers:

a. Dryvit Systems, Inc; Dryvit Textured Acrylic Finishes (TAFS):
 www.dryvit.com/systems/#sle.

b. Sto Corp; Powerwall:  www.stocorp.com/#sle.

B. Finish Coating:  Portland cement-based coating with acrylic admixture, integrally colored, and
trowel applied.
1. Color:  to match existing building .

2.03 ACCESSORIES

A. Lath:  See Section 092236.

B. Finishing Accessories:  ASTM C1063; extruded aluminum alloy (6063 T5), galvanizd steel
sheet ASTM A924/A924M G90, rolled zinc, or rigid plastic, unless noted otherwise.
1. Types:  As detailed or required for finished appearance.

C. Water-Resistive Barrier:  See Section 072500.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions are acceptable prior to starting this work.

B. Verify masonry joints are flush and surfaces are ready to receive work of this section, and that
there are no existing bituminous or water repellent coatings on masonry surfaces.

C. Verify concrete surfaces are flat, honeycombs are filled flush, and surfaces are ready to receive
work of this section, and that there are no existing bituminous, water repellent, or form release
agent coatings on concrete surfaces that may be detrimental to plaster bond.

D. Verify lath is flat, secured to substrate, and joint and surface perimeter accessories are properly
in place.

E. Verify mechanical and electrical equipment and services located within areas to receive this
work have been properly tested and approved.

3.02 PREPARATION

A. Dampen masonry surfaces to reduce excessive suction.

B. Clean concrete surfaces of foreign matter using approved acid solutions, solvents, or
detergents, and then rinse surfaces thoroughly with clean water.

C. Roughen smooth concrete surfaces and apply bonding compound in accordance with
manufacturer's written installation instructions.

D. Apply dash bond coat of plaster to solid bases and moist cure for at least 24 hours before
applying first coat of jobsite mixed plaster.

3.03 INSTALLATION - WATER-RESISTIVE BARRIER

A. Where cement plaster is installed as part of a barrier wall system, install two layers of water-
resistive barrier in accordance with water-resistive barrier manufacturer's instructions.

B. Integrate water-resistive barrier with flashing accessories, and adjacent doors, windows,
penetrations, and cladding transitions.

3.04 MIXING

A. Mix only as much plaster as can be used prior to initial set.

B. Mix materials dry, to uniform color and consistency, before adding water.



KCKCC Field House Addition 

Cement Plastering    092400  - 3   

C. Protect mixtures from frost or freezing temperatures, contamination, and excessive
evaporation.

3.05 APPLICATION

A. Apply plaster in accordance with manufacturer's written instructions and comply with ASTM
C926.

B. Base Coats:
1. Apply base coat(s) to fully embed lath and to specified thickness.
2. Follow guidelines in ASTM C926 and manufacturer's written installation instructions for

moist curing base coats and application of subsequent coats.

C. Leveling Coat:
1. Apply leveling coat to specified thickness.
2. Fully embed reinforcing mesh in leveling coat.

D. Finish Coats:
1. Cement Plaster:

a. Apply with sufficient material and pressure to ensure complete coverage of base to
specified thickness.

b. Apply desired surface texture while mix is still workable.
c. Provide a consistent finish that matches the existing building finish texture.

2. Primer and Acrylic Coatings:
a. Remove surface contaminants such as dust and dirt without damaging substrate.
b. Apply primer in accordance with manufacturer's instructions.
c. Apply finish coating in number of coats and to thickness recommended by

manufacturer.

3.06 TOLERANCES

A. Maximum Variation from True Flatness:  1/4 inch in 10 feet (6 mm in 3 m).

3.07 REPAIR

A. Patching:  Remove loose, damaged or defective plaster and replace with plaster of same
composition; finish to match surrounding area.

END OF SECTION
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SECTION 095100
ACOUSTICAL CEILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.

B. Acoustical units.

1.02 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures
Most Recent Edition Cited by Referring Code or Reference Standard.

B. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients
by the Reverberation Room Method 2023.

C. ASTM C635/C635M - Standard Specification for Manufacture, Performance, and Testing of
Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings 2022.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2023b.

E. ASTM E1264 - Standard Classification for Acoustical Ceiling Products 2023.

F. NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling
Interior Finish to Room Fire Growth 2019.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,
sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Shop Drawings:  Indicate junctions with other ceiling finishes and mechanical and electrical
items installed in the ceiling .

C. Product Data:  Provide data on suspension system components and acoustical units.

D. Samples:  Submit two samples in size illustrating material and finish of acoustical units.

E. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions
requiring special attention.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Acoustical Units:  Quantity equal to 5 percent of total installed.

1.05 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F (16 degrees C), and maximum
humidity of 40 percent prior to, during, and after acoustical unit installation.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Acoustic Tiles/Panels: Refer to Interior Finish Legend.
1. Substitutions:  See Section 016000 - Product Requirements.

2.02 ACOUSTICAL UNITS

A. Acoustical Units - General:  ASTM E1264, Class A.

B. Wood Fiber Acoustical Panels :  Cementitious wood fiber.
1. Size:  24 by 48 inches (610 by 1219 mm) .
2. Thickness:  1-1/2 inches (38 mm) .
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3. Noise Reduction Coefficient (NRC):  0.90  when tested in accordance with ASTM C423 
using C-20 installation method .

4. Panel Edge:  Bevel .
5. Surface Pattern:  Coarse.
6. Surface Color:  White.
7. Products:

a. Armstrong World Industries, Inc; Tectum: www.armstrongceilings.com/#sle.
b. Substitutions:  See Section 016000 - Product Requirements.

2.03 SUSPENSION SYSTEM(S)

A. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and
interlocking components, with perimeter moldings, hold down clips, stabilizer bars, clips, and
splices as required.

B. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and
interlocking components, with perimeter moldings, hold down clips, stabilizer bars, clips, and
splices as required.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that layout of hangers will not interfere with other work.

3.02 INSTALLATION - ACOUSTICAL UNITS

A. Install acoustical units in accordance with manufacturer's instructions.

B. Fit acoustical units in place, free from damaged edges or other defects detrimental to
appearance and function.

C. Fit border trim neatly against abutting surfaces.

D. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.

E. Cutting Acoustical Units:
1. Cut to fit irregular grid and perimeter edge trim.
2. Make field cut edges of same profile as factory edges.
3. Double cut and field paint exposed reveal edges.

F. Where round obstructions occur, provide preformed closures to match perimeter molding.

3.03 TOLERANCES

A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet (3 mm in 3 m).

B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

3.04 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.

B. Clean surfaces.

C. Replace damaged or abraded components.

END OF SECTION
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SECTION 096500
RESILIENT FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Resilient base.

B. Installation accessories.

1.02 RELATED REQUIREMENTS

A. Section 090561 - Common Work Results for Flooring Preparation:  Removal of existing floor
coverings, cleaning, and preparation.

1.03 REFERENCE STANDARDS

A. ASTM F1861 - Standard Specification for Resilient Wall Base 2021.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

C. Verification Samples:  Submit two  samples, illustrating color and pattern for each resilient
flooring product specified.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Wall Base:  25 linear feet (7.62 linear meters)  of each type and color.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing specified flooring with
minimum three years documented experience.

B. Installer Qualifications:  Company specializing in installing specified flooring with minimum three
years documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Upon receipt, immediately remove any shrink-wrap and check materials for damage and the
correct style, color, quantity and run numbers.

B. Store all materials off of the floor in an acclimatized, weather-tight space.

C. Maintain temperature in storage area between 55 degrees F (13 degrees C) and 90 degrees F
(72 degrees C).

D. Protect roll materials from damage by storing on end.

E. Do not double stack pallets.

1.07 FIELD CONDITIONS

A. Store materials for not less than 48 hours prior to installation in area of installation at a
temperature of 70 degrees F (21 degrees C) to achieve temperature stability.  Thereafter,
maintain conditions above 55 degrees F (13 degrees C).

PART 2  PRODUCTS

2.01 RESILIENT BASE

A. Resilient Base :  ASTM F1861, Type TS, rubber, vulcanized thermoset ; style as scheduled .
1. Manufacturers: Refer to Interior Finish Legend.
2. Height:  4 inches (100 mm).
3. Thickness:  0.125 inch (3.2 mm).
4. Finish:  Satin.
5. Length:  Roll.
6. Color:  As indicated on drawings.
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2.02 ACCESSORIES

A. Moldings, Transition and Edge Strips:  Same material as flooring.
1. Manufacturers: Refer to Interior Finish Legend.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of flooring to substrate.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive resilient base.

C. Cementitious Subfloor Surfaces:  Verify that substrates are ready for resilient flooring
installation by testing for moisture and alkalinity (pH).
1. Test in accordance with Section 090561.
2. Obtain instructions if test results are not within limits recommended by resilient flooring

manufacturer and adhesive materials manufacturer.

3.02 PREPARATION

A. Clean substrate.

3.03 INSTALLATION - GENERAL

A. Starting installation constitutes acceptance of subfloor conditions.

B. Install in accordance with manufacturer's written instructions.

3.04 INSTALLATION - RESILIENT BASE

A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches (45 mm) between
joints.

B. Install base on solid backing.  Bond tightly to wall and floor surfaces.

3.05 CLEANING

A. Remove excess adhesive from floor, base, and wall surfaces without damage.

B. Clean in accordance with manufacturer's written instructions.

3.06 PROTECTION

A. Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION
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SECTION 096566
RESILIENT ATHLETIC FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Rubber sheet flooring, adhesively installed.

1.02 RELATED REQUIREMENTS

A. Section 090561 - Common Work Results for Flooring Preparation:  Removal of existing floor
coverings, cleaning, and preparation.

B. Section 090561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and
alkalinity testing and remediation procedures.

C. Section 096500 - Resilient Flooring.

1.03 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension 2016 (Reapproved 2021).

B. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness 2015
(Reapproved 2021).

C. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring
2022.

D. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride 2022.

E. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes 2019a.

F. ASTM F2772 - Standard Specification for Athletic Performance Properties of Indoor Sports
Floor Systems 2011 (Reapproved 2019).

G. DIN EN 14904 - Surfaces for Sports Areas – Indoor Surfaces for Multi-Sports Use –
Specification 2006.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting one week  before starting work of
this section; require  attendance by all affected installers; review preparation and installation
procedures and coordination and scheduling necessary for related work.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's printed data sheets for products specified.

C. Shop Drawings:  Fabrication and installation details, and layout, colors, and widths of game
lines and equipment locations.

D. Verification Samples:  Actual flooring material specified, not less than 12 inch (305 mm) square,
mounted on solid backing.

E. Test Reports:  Submit test reports showing compliance with DIN EN 14904.

F. Concrete Subfloor Test Report:  Submit a copy of the moisture and alkalinity (pH) test reports.

G. Manufacturer's Instructions:  Indicate standard and special installation procedures.

H. Installer's qualification statement.

I. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Flooring Material:  10 square yards (9 sq m) matching installed flooring.
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1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least three years of documented experience.

B. Installer  Qualifications:  Company specializing in performing work of the type specified and with
at least three  years of  documented  experience  and approved by manufacturer .

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

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to project site in unopened containers clearly labeled with manufacturer's
name and identification of contents.

B. Store materials in dry and clean location until needed for installation. During installation, handle
in a manner that will prevent marring and soiling of finished surfaces.

1.08 FIELD CONDITIONS

A. Maintain temperature in spaces to receive adhesively installed resilient flooring within range of
70 to 95 degrees F (21 to 35 degrees C) for not less than 48 hours before the beginning of
installation and for not less than 48 hours after installation has been completed. Subsequently,
do not allow temperature in installed spaces to drop below 50 degrees F (10 degrees C) or to
go above 100 degrees F (38 degrees C).

PART 2  PRODUCTS

2.01 PREFORMED ATHLETIC FLOORING

A. Manufacturers:  All products by the same manufacturer. Refer to Finish Legend for
Manufacturer information.

B. Rubber Sheet Flooring: 2-layer; 8mm base layer factory fusion-bonded to 2.5mm EPDM
surface layer, field united to a 12mm shock pad.
1. Thickness:  Minimum 0.41 inch (10.5 mm) , nominal.
2. Underlayment:  Manufacturer's standard shock absorbing, synthetic rubber underlayment,

12mm.
3. Sheet Width:  Minimum 48 inches (1220 mm).
4. Durometer Hardness, Type A:  Minimum of 75, when tested in accordance with ASTM

D2240.
5. Surface Texture:  Embossed.
6. Color: Refer to Interior Finish Legend for color selection.

2.02 ACCESSORIES

A. Leveling Compound:  Latex-modified cement formulation as recommended by flooring
manufacturer for substrate conditions.

B. Flooring Adhesive:  Waterproof; types recommended by flooring manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates for conditions detrimental to installation of athletic flooring. Proceed with
installation only after unsatisfactory conditions have been corrected.

B. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of athletic flooring to
substrate.

C. Cementitious Subfloor Surfaces:  Verify that substrates are ready for resilient flooring
installation by testing for moisture and alkalinity (pH).
1. Test in accordance with Section 090561.
2. Obtain instructions if test results are not within limits recommended by resilient flooring

manufacturer and adhesive materials manufacturer.



KCKCC Field House Addition 

Resilient Athletic Flooring    096566  - 3   

3. Follow moisture and alkalinity remediation procedures in Section 090561.

3.02 PREPARATION

A. Prepare floor substrates for installation of flooring in accordance with Section 090561.

B. Concrete: Use leveling compound as necessary to achieve substrate flatness of plus or minus
1/8 inch within 10 ft radius (1/1000).

C. Mechanically remove all existing coatings and adhesives using methods recommended by
flooring manufacturer.  Do not use solvents to remove coatings.

D. Broom clean areas to receive athletic flooring immediately before beginning installation.

3.03 INSTALLATION

A. Starting installation constitutes acceptance of subfloor conditions.

B. Install in accordance with manufacturer's written instructions.

C. Resilient Sheet Flooring:
1. Unroll flooring and allow to relax before beginning installation.
2. Rolls must be unrolled and installed in the same direction.  Laying rolls in the opposite

direction will cause color variations between rolls.
3. Rolls are labeled by batch numbers and roll numbers.  Do not mix batch numbers together

and install all rolls in consecutive roll number order.
4. Mix adhesive thoroughly and apply to substrate with notched trowel. Roll flooring into fresh

adhesive, overlapping end seams and double cutting, butting factory edges and
compression fitting.

5. Roll entire flooring surface with steel roller to assure adhesion to substrate and eliminate
air bubbles.

6. Immediately remove any adhesive from flooring surface, using chemical recommended by
flooring manufacturer.

3.04 CLEANING

A. Clean flooring using methods recommended by manufacturer.

3.05 PROTECTION

A. Protect finished athletic flooring from construction traffic to ensure that it is without damage
upon Date of Substantial Completion.

END OF SECTION
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SECTION 097200
WALL COVERINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation and prime painting.

B. Wall covering .

1.02 REFERENCE STANDARDS

A. ASTM D1308 - Standard Test Method for Effect of Household Chemicals on Clear and
Pigmented Coating Systems 2020.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2023b.

C. ASTM F793/F793M - Standard Classification of Wall Coverings by Use Characteristics 2020.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on wall covering and adhesive.

C. Shop Drawings:  Indicate wall elevations with seaming layout.

D. Samples:  Submit two samples of wall covering with custom printed image, illustrating color,
finish, and texture. One sample to be scaled full repeat and one image to be portion showing
quality of pint at full scale.

E. Manufacturer's Installation Instructions:  Indicate special procedures.

F. Maintenance Data:  Submit data on cleaning, touch-up, and repair of covered surfaces.

G. Manufacturer's Qualification Statement.

H. Installer's Qualification Statement.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Inspect roll materials at arrival on site, to verify acceptability.

B. Protect packaged adhesive from temperature cycling and cold temperatures.

C. Do not store roll goods on end.

1.06 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the adhesive or wall covering product manufacturer.

B. Maintain these conditions 24 hours before, during, and after installation of adhesive and wall
covering.

C. Provide lighting level of 80 ft candles (860 lx) measured mid-height at substrate surfaces.

PART 2  PRODUCTS

2.01 WALL COVERINGS

A. Wall Covering:  WC1 & WC2 , complying with the following:
1. Total Thickness:  2 mil.
2. Roll Width:  54 inches.
3. Pattern:  Custom printed graphic. .

B. Adhesive:  Type recommended by wall covering manufacturer to suit application to substrate.



KCKCC Field House Addition 

Wall Coverings    097200  - 2   

C. Substrate Filler:  As recommended by adhesive and wall covering manufacturers; compatible
with substrate.

D. Substrate Primer and Sealer:  Alkyd enamel type.

PART 3  EXECUTION

3.01 INSTALLERS

A. Installer List:
1. Digital Niche .
2. Substitution Limitations:  Same as specified for products; see Section 016000 - Product

Requirements.

3.02 EXAMINATION

A. Verify that substrate surfaces are prime painted and ready to receive work, and comply with
requirements of wall covering manufacturer.

3.03 PREPARATION

A. Fill cracks in substrate and smooth irregularities with filler; sand smooth.

B. Wash impervious surfaces with tetra-sodium phosphate, rinse and neutralize; wipe dry.

C. Surface Appurtenances:  Remove or mask electrical plates, hardware, light fixture trim,
escutcheons, and fittings prior to preparing surfaces or finishing.

D. Marks:  Seal with shellac those that may bleed through surface finishes.

E. Apply one coat of primer sealer to substrate surfaces.  Allow to dry.  Lightly sand smooth.

F. Vacuum clean surfaces free of loose particles.

3.04 INSTALLATION

A. Apply adhesive and wall covering in accordance with manufacturer's instructions.

B. Apply wall covering smooth, without wrinkles, gaps or overlaps.  Eliminate air pockets and
ensure full bond to substrate surface.

C. Horizontal seams are not acceptable.

D. Do not seam within 2 inches (50 mm) of internal corners or within 6 inches (150 mm) of external
corners.

E. Install wall covering before installation of bases and items attached to or spaced slightly from
wall surface.

F. Do not install wall covering more than 1/4 inch (6 mm) below top of resilient base.

G. Remove excess adhesive while wet from seam before proceeding to next wall covering sheet.
 Wipe clean with dry cloth.

3.05 CLEANING

A. Clean wall coverings of excess adhesive, dust, dirt, and other contaminants.

B. Reinstall wall plates and accessories removed prior to work of this section.

3.06 PROTECTION

A. Do not permit construction activities at or near finished wall covering areas.

END OF SECTION
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SECTION 099113
EXTERIOR PAINTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints.

C. Scope:  Finish exterior surfaces exposed to view, unless fully factory-finished and unless
otherwise indicated, including the following:
1. Exposed surfaces of steel lintels and ledge angles.

D. Do Not Paint or Finish the Following Items:
1. Items factory-finished unless otherwise indicated; materials and products having factory-

applied primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, and operating parts of

equipment.
5. Non-metallic roofing and flashing.
6. Stainless steel, anodized aluminum, bronze, terne-coated stainless steel, zinc, and lead.
7. Floors, unless specifically indicated.
8. Architectural cast-in-place concrete, integrally colored plaster and stucco.
9. Glass.
10. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS

A. Section 099123 - Interior Painting.

1.03 DEFINITIONS

A. Comply with ASTM D16 for interpretation of terms used in this section.

1.04 REFERENCE STANDARDS

A. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications
2019.

B. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators
Association Current Edition.

C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual Current
Edition.

D. SSPC-SP 1 - Solvent Cleaning 2015, with Editorial Revision (2016).

E. SSPC-SP 2 - Hand Tool Cleaning 2018.

F. SSPC-SP 6 - Commercial Blast Cleaning 2007.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide complete list of products to be used, with the following information for
each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description

of each system.
4. Manufacturer's installation instructions.

C. Samples:  Submit two  paper "draw down" samples, 8-1/2 by 11 inches (216 by 279 mm)  in size,
illustrating range of colors available for each finishing product specified.
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1. Where sheen is specified, submit samples in only that sheen.

D. Manufacturer's Instructions:  Indicate special surface preparation procedures.

E. Maintenance Data:  Submit data including finish schedule showing where each
product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Paint and Finish Materials:  1 gallon (4 L) of each color; from the same product run,

store where directed.
3. Label each container with color in addition to the manufacturer's label.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,
with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F (7 degrees C) and a
maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by
manufacturer's instructions.

1.08 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the paint product
manufacturer's temperature ranges.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply exterior paint and finishes during rain or snow, or when relative humidity is outside
the humidity ranges required by the paint product manufacturer.

D. Minimum Application Temperatures for Latex Paints:  50 degrees F (10 degrees C) for exterior;
unless required otherwise by manufacturer's instructions.

E. Provide lighting level of 80 ft candles (860 lx) measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide paints and finishes used in any individual system from the same manufacturer; no
exceptions.

B. Paints:
1. PPG Paints :  www.ppgpaints.com/#sle.
2. Sherwin-Williams Company :  www.sherwin-williams.com/#sle.

C. Primer Sealers:  Same manufacturer as top coats.

2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready-mixed, unless required to be a field-catalyzed paint.
1. Where MPI paint numbers are specified, provide products listed in Master Painters

Institute Approved Product List, current edition available at www.paintinfo.com, for
specified MPI categories, except as otherwise indicated.

2. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.
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3. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

4. Supply each paint material in quantity required to complete entire project's work from a
single production run.

5. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
described explicitly in manufacturer's product instructions.

B. Flammability:  Comply with applicable code for surface burning characteristics.

C. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected
later by Architect from the manufacturer's full line.

D. Colors:  As indicated on drawings .

2.03 PAINT SYSTEMS - EXTERIOR

A. Paint E-OP - Exterior Surfaces to be Painted, Unless Otherwise Indicated:  Including primed
metal .
1. Two top coats and one coat primer.
2. Top Coat(s):  Exterior Light Industrial Coating, Water Based; MPI #161, 163, or 164.

a. Products:
1) PPG Paints Pitt-Tech Plus EP DTM Industrial Enamel, 90-1610 Series, Semi-

Gloss. (MPI #163)
2) Sherwin-Williams Pro Industrial DTM Acrylic, Semi-Gloss. (MPI #163)

3. Top Coat Sheen:
a. Semi-Gloss:  MPI gloss level 5; use this sheen at all locations.

2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by
manufacturer of top coats.
1. Water Based Primer for Galvanized Metal; MPI #134.

a. Products:
1) PPG Paints Pitt-Tech Plus EP DTM Industrial Primer, 90-1912. (MPI #134)
2) Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer. (MPI #134)

2.05 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been properly prepared.

B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

C. Examine surfaces scheduled to be finished prior to commencement of work. Report any
condition that may potentially affect proper application.

D. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

E. Test shop-applied primer for compatibility with subsequent cover materials.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces for finishing.
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D. Seal surfaces that might cause bleed through or staining of topcoat.

E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate
and bleach. Rinse with clean water and allow surface to dry.

F. Galvanized Surfaces:
1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.
2. Prepare surface according to SSPC-SP 2.

G. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust. Feather edges

to make touch-up patches inconspicuous. Clean surfaces with solvent. Prime bare steel
surfaces. Re-prime entire shop-primed item.

3. Remove rust, loose mill scale, and other foreign substances using methods recommended
in writing by paint manufacturer and blast cleaning according to SSPC-SP 6 Commercial
Blast Cleaning. Protect from corrosion until coated.

H. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.

3.03 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

C. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.

D. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is
applied.

E. Apply each coat to uniform appearance.

F. Dark Colors and Deep Clear Colors:  Regardless of number of coats specified, apply additional
coats until complete hide is achieved.

G. Sand wood and metal surfaces lightly between coats to achieve required finish.

H. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior
to applying next coat.

I. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for general requirements for field inspection.

3.05 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.06 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

3.07 COLOR SCHEDULE

A. Refer to drawings for paint colors.

END OF SECTION
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SECTION 099123
INTERIOR PAINTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints.

C. Scope:  Finish interior surfaces exposed to view, unless fully factory-finished and unless
otherwise indicated.
1. Prime surfaces to receive wall coverings.
2. Mechanical and Electrical:

a. In finished areas, paint insulated and exposed pipes, conduit, boxes, insulated and
exposed ducts, hangers, brackets, collars and supports, mechanical equipment, and
electrical equipment, unless otherwise indicated.

b. Paint interior surfaces of air ducts and convector and baseboard heating cabinets that
are visible through grilles and louvers with one coat of flat black paint to visible
surfaces.

D. Do Not Paint or Finish the Following Items:
1. Items factory-finished unless otherwise indicated; materials and products having factory-

applied primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and

operating parts of equipment.
5. Stainless steel, anodized aluminum, bronze, terne-coated stainless steel, and lead items.
6. Floors, unless specifically indicated.
7. Glass.
8. Acoustical materials, unless specifically indicated.
9. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS

A. Section 099113 - Exterior Painting.

1.03 REFERENCE STANDARDS

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

B. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications
2019.

C. ASTM D4258 - Standard Practice for Surface Cleaning Concrete for Coating 2023.

D. ASTM D4259 - Standard Practice for Preparation of Concrete by Abrasion Prior to Coating
Application 2018.

E. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and
Wood-Based Materials 2020.

F. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual Current
Edition.

G. SSPC-SP 1 - Solvent Cleaning 2015, with Editorial Revision (2016).

H. SSPC-SP 2 - Hand Tool Cleaning 2018.

I. SSPC-SP 3 - Power Tool Cleaning 2018.

J. SSPC-SP 6 - Commercial Blast Cleaning 2007.

K. SSPC-SP 13 - Surface Preparation of Concrete 2018.
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1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide complete list of products to be used, with the following information for
each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g., "alkyd enamel").
2. MPI product number (e.g., MPI #47).
3. Cross-reference to specified paint system products to be used in project; include

description of each system.
4. Manufacturer's installation instructions.
5. If proposal of substitutions is allowed under submittal procedures, explanation of

substitutions proposed.

C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches (216 by 279 mm) in
size, illustrating range of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.

D. Manufacturer's Instructions:  Indicate special surface preparation procedures.

E. Maintenance Data:  Submit data including finish schedule showing where each
product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Paint and Finish Materials:  1 gal (4 L) of each color; from the same product run,

store where directed.
3. Label each container with color in addition to the manufacturer's label.

1.05 QUALITY ASSURANCE

A. Applicator Qualifications:  Company specializing in performing the type of work specified with
minimum 5 years experience and approved by manufacturer .

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F (7 degrees C) and a
maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by
manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply materials when relative humidity exceeds 85 percent, at temperatures less than 5
degrees F (3 degrees C) above the dew point, or to damp or wet surfaces.

D. Minimum Application Temperatures for Paints:  50 degrees F (10 degrees C) for interiors
unless required otherwise by manufacturer's instructions.

E. Provide lighting level of 80 fc (860 lux) measured mid-height at substrate surface.
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PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide paints and finishes used in any individual system from the same manufacturer; no
exceptions.

B. Provide paints and finishes from the same manufacturer .

C. Paints:
1. Sherwin-Williams Company:  www.sherwin-williams.com/#sle.

D. Primer Sealers:  Same manufacturer as top coats.

E. Substitutions:  See Section 016000 - Product Requirements.

2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready-mixed, unless intended to be a field-catalyzed paint.
1. Provide paints and finishes of a soft paste consistency, capable of being readily and

uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Supply each paint material in quantity required to complete entire project's work from a
single production run.

3. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Flammability:  Comply with applicable code for surface burning characteristics.

C. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected
later by Architect from the manufacturer's full line.

D. Colors:  To be selected from manufacturer's full range of available colors.
1. Refer to Interior Finish Legend.
2. In finished areas, finish pipes, ducts, conduit, and equipment the same color as the

wall/ceiling under which they are mounted.

2.03 PAINT SYSTEMS - INTERIOR

A. Paint I-OP -  Interior Surfaces to be Painted, Unless Otherwise Indicated: Including concrete,
concrete masonry units, wood, and plaster.
1. Two top coats and one coat primer.  For concrete and concrete masonry units use block-

filler primer as recommended by Manufacturer.
2. Top Coat(s): High Performance Architectural Interior Latex ; MPI #140 .

a. Products:
1) Sherwin-Williams Scuff Tuff, Semi-Gloss, S26W00051. (MPI #140)
2) Substitutions:  See Section 016000 - Product Requirements

3. Primer: As recommended by top coat manufacturer for specific substrate.  For
CMU/Concrete walls use one coat of block filler primer.

B. Paint I-OP-MD-DT -  Medium Duty Door/Trim: For surfaces subject to frequent contact by
occupants, including metals and wood; exposed steel columns and beams:
1. Medium duty applications include doors, door frames, and exposed steel columns and

beams .
2. Two top coats and one coat primer.
3. Top Coat(s): Interior Epoxy-Modified Latex ; MPI #115 .

a. Products:
1) Sherwin-Williams Waterbased Pre-Catalyzed Epoxy, Semi-Gloss.

4. Primer:  As recommended by top coat manufacturer for specific substrate.

C. Paint I-OP-DF - Dry Fall: Metals; exposed structure and overhead-mounted services  in
utilitarian spaces , including shop primed steel deck, structural steel (not includeing steel
beams), metal fabrications, galvanized ducts, galvanized conduit, galvanized piping, and PVC
piping .
1. Shop primer by others.
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2. For items not primed provide one coat primer as recommended by the Manufacturer.
3. One top coat .
4. Top Coat:  Latex Dry Fall; MPI #118, 155, or 226.

a. Products:
1) Sherwin-Williams Waterborne Acrylic Dryfall, Flat. (MPI #118)
2) Substitutions:  See Section 016000 - Product Requirements

2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by
manufacturer of top coats.
1. Interior/Exterior Latex Block Filler; MPI #4.

a. Products:
1) Sherwin-Williams Loxon Block Surfacer. (MPI #4)
2) Substitutions:  See Section 016000 - Product Requirements

2. Interior Water Based Primer for Galvanized Metal; MPI #134 or #134 X-Green.
3. Latex Primer for Interior Wood; MPI #39.

2.05 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Patching Material:  Latex filler.

C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been adequately prepared.

B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any
condition that may potentially affect proper application.

D. Test shop-applied primer for compatibility with subsequent cover materials.

E. Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes
unless moisture content of surfaces is below the following maximums:
1. Plaster and Stucco:  12 percent.
2. Masonry, Concrete, and Concrete Masonry Units:  12 percent.
3. Interior Wood:  15 percent, measured in accordance with ASTM D4442.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or repair existing paints or finishes that exhibit surface defects.

D. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

E. Seal surfaces that might cause bleed through or staining of topcoat.

F. Concrete:
1. Remove release agents, curing compounds, efflorescence, and chalk.  Do not coat

surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in
manufacturer's written instructions.

2. Clean concrete according to ASTM D4258. Allow to dry.
3. Prepare surface as recommended by top coat manufacturer and according to SSPC-SP

13.

G. Masonry:
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1. Remove efflorescence and chalk. Do not coat surfaces if moisture content, alkalinity of
surfaces, or if alkalinity of mortar joints exceed that permitted in manufacturer's written
instructions. Allow to dry.

2. Prepare surface as recommended by top coat manufacturer.

H. Plaster:  Fill hairline cracks, small holes, and imperfections with latex patching plaster. Make
smooth and flush with adjacent surfaces. Wash and neutralize high-alkali surfaces.

I. Insulated Coverings:  Remove dirt, grease, and oil from canvas and cotton.

J. Galvanized Surfaces:
1. Prepare surface according to SSPC-SP 2.

K. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust. Feather edges

to make touch-up patches inconspicuous. Clean surfaces with solvent. Prime bare steel
surfaces. Re-prime entire shop-primed item.

3. Remove rust, loose mill scale, and other foreign substances using methods recommended
in writing by paint manufacturer and blast cleaning according to SSPC-SP 6 Commercial
Blast Cleaning. Protect from corrosion until coated.

L. Wood Surfaces to Receive Opaque Finish:  Wipe off dust and grit prior to priming. Seal knots,
pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after primer has dried;
sand between coats. Back prime concealed surfaces before installation.

M. Wood Doors to be Field-Finished:  Seal wood door top and bottom edge surfaces with clear
sealer.

N. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.

3.03 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

C. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.

D. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is
applied.

E. Apply each coat to uniform appearance in thicknesses specified by manufacturer.

F. Dark Colors and Deep Clear Colors:  Regardless of number of coats specified, apply as many
coats as necessary for complete hide.

G. Sand wood and metal surfaces lightly between coats to achieve required finish.

H. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior
to applying next coat.

I. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

3.06 SCHEDULE - PAINT SYSTEMS

A. Concrete, Concrete Masonry Units (CMU), Concrete Block, Brick Masonry: Finish surfaces
exposed to view .
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1. Interior:  CI-OP-3L, semi-gloss.

B. Plaster: Finish surfaces exposed to view .
1. Interior Walls and Ceilings:  GI-OP-2LA.

C. Wood: Finish surfaces exposed to view .
1. Interior Trim and Frames:  WI-OP-3A, semi-gloss.

D. Steel Doors and Frames:  Finish surfaces exposed to view; MI-OP-3A, gloss.

E. Steel Fabrications:  Finish surfaces exposed to view  and to concealed surfaces where required
to conform to performance requirements and resist corrosion.
1. Interior:  MI-OP-3L, gloss.

F. Galvanized Steel: Finish surfaces exposed to view .
1. Interior:  MgI-OP-3L.

G. Shop-Primed Metal Items: Finish surfaces exposed to view .
1. Interior:  MI-OP-2A.

H. Wall Surfaces Under Vinyl Wall Covering:  GI-P-1A.

I. Pipe and Duct Insulation Jackets:  Finish surfaces exposed to view; FI-OP-2L, flat.

END OF SECTION
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SECTION 122400
WINDOW SHADES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Interior manual roller shades.

1.02 RELATED REQUIREMENTS

A. Section 061000 - Rough Carpentry:  Concealed wood blocking for attachment of headrail
brackets.

1.03 REFERENCE STANDARDS

A. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi 2015, with Editorial Revision (2021).

B. NFPA 701 - Standard Methods of Fire Tests for Flame Propagation of Textiles and Films 2023,
with Errata.

C. WCMA A100.1 - Standard for Safety of Window Covering Products 2022.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Sequencing:
1. Do not fabricate shades until field dimensions for each opening have been taken with field

conditions in place.
2. Do not install shades until final surface finishes and painting are complete.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets, including
materials, finishes, fabrication details, dimensions, profiles, mounting requirements, and
accessories.

C. Shop Drawings:  Include shade schedule indicating size, location and keys to details, head,
jamb and sill details, mounting dimension requirements for each product and condition, and
operation direction.

D. Source Quality Control Submittals:  Provide test reports indicating compliance with specified
fabric properties.

E. Verification Samples:  Minimum size 6 inches (150 mm) square, representing actual materials,
color and pattern.

F. Manufacturer's Instructions:  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

G. Operation and Maintenance Data:  List of all components with part numbers, sources of supply,
and operation and maintenance instructions; include copy of shop drawings.

H. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than five years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver shades in manufacturer's unopened packaging, labeled to identify each shade for each
opening.

B. Handle and store shades in accordance with manufacturer's recommendations.

1.08 FIELD CONDITIONS

A. Do not install products under environmental conditions outside manufacturer's absolute limits.
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1.09 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

B. Provide manufacturer's warranty from Date of Substantial Completion, covering the following:
1. Shade Hardware:  25 years .
2. Fabric:  25 years.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Interior Manually Operated Roller Shades:
1. Draper, Inc; Clutch Operated FlexShade:  www.draperinc.com/#sle.
2. Substitutions:  See Section 016000 - Product Requirements.

B. Source Limitations:  Furnish products produced by a single manufacturer and obtained from a
single supplier.

2.02 ROLLER SHADES

A. General:
1. Provide shade system components that are easy to remove or adjust without removal of

mounted shade brackets.
2. Provide shade system that operates smoothly when shades are raised or lowered.

B. Interior Roller Shades - Basis of Design:  Draper, Inc; Clutch Operated FlexShade:
 www.draperinc.com/#sle.
1. Description:  Single roller, manually operated fabric window shade system complete with

mounting brackets, roller tubes, hembars, hardware, and other components necessary for
complete installation.
a. Mounting:  Ceiling mounted .

2. Mounting Hardware:  As recommended by manufacturer for mounting indicated and to
accommodate shade fabric roll-up size and weight.
a. Hardware Type:  Mounting end caps with fascia .

3. Roller Tubes:  As required for type of shade operation; designed for removal without
removing mounting hardware.
a. Material:  Extruded aluminum or steel, with wall thickness and material selected by

manufacturer.
b. Size:  As recommended by manufacturer; selected for suitability for installation

conditions, span, and weight of shades.
c. Fabric Attachment:  Utilize extruded channel in tube to accept vinyl spline welded to

fabric edge .
d. Capable of being removed and reinstalled without affecting roller shade limit

adjustments.
4. Hembars:  Designed to maintain bottom of shade straight and flat, selected from

manufacturer's standard options.
5. Manual Operation:

a. Clutch Operator:  Manufacturer's standard material and design, permanently
lubricated.

b. Drive Chain:  Continuous loop stainless steel beaded ball chain, 95 lb (43 kg)
minimum breaking strength.  Provide upper and lower limit stops.

c. Chain Retainer:
1) Manufacturer's standard clip.

6. Accessories:
a. Fascia:  Extruded aluminum, size as required to conceal shade mounting, attachable

to mounting end caps, without exposed fasteners; clear anodized finish.
b. Fasteners:  Noncorrosive, and as recommended by shade manufacturer.
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2.03 SHADE FABRIC

A. Fabric  for Light-Filtering Shades :  Nonflammable, color-fast, impervious to heat and moisture,
and able to retain its shape under normal operation.
1. Material:  Vinyl coated polyester.
2. Performance Requirements:

a. Flammability:  Pass NFPA 701 large and small tests.
3. Color:  Refer to Interior Finish Legend .

2.04 ROLLER SHADE FABRICATION

A. Field measure finished openings prior to ordering or fabrication.

B. Dimensional Tolerances:  Fabricate shades to fit openings within specified tolerances.
1. Vertical Dimensions:  Fill openings from head to sill with 1/2 inch (13 mm) space between

bottom bar and window stool.
2. Horizontal Dimensions - Inside Mounting:  Fill openings from jamb to jamb.

C. Dimensional Tolerances:  As recommended in writing by manufacturer.

D. At openings requiring continuous multiple shade units with separate rollers, locate roller joints
at window mullion centers; butt rollers end-to-end.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine finished openings for deficiencies that may preclude satisfactory installation.

B. Start of installation shall be considered acceptance of substrates.

3.02 PREPARATION

A. Prepare surfaces using methods recommended by manufacturer for achieving best result for
substrate under the project conditions.

B. Coordinate with window installation and placement of concealed blocking to support shades.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions and approved shop drawings, using
mounting devices as indicated.

B. Replace shades that exceed specified dimensional tolerances at no extra cost to Owner.

C. Adjust level, projection, and shade centering from mounting bracket.  Verify there is no
telescoping of shade fabric.  Ensure smooth shade operation.

3.04 CLEANING

A. Clean soiled shades and exposed components as recommended by manufacturer.

B. Replace shades that cannot be cleaned to "like new" condition.

3.05 CLOSEOUT ACTIVITIES

A. See Section 017800 - Closeout Submittals, for closeout submittals.

3.06 PROTECTION

A. Protect installed products from subsequent construction operations.

B. Touch-up, repair, or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 220010 – PLUMBING PROVISIONS 
220010 PLUMBING PROVISIONS 

PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. All contract documents including drawings, alternates, addenda and modifications and general provisions of the 
Contract, including General and Supplementary Conditions and all other Division Specification Sections, apply 
to work of this section.  All preceding and following sections of this specification division are applicable to the 
Plumbing Contractor, all sub-contractors, and all material suppliers. 

1.2. SCOPE OF WORK 

A. This DIVISION requires the furnishing and installing of complete functioning Plumbing systems, and each 
element thereof, as specified or indicated on Drawings or reasonably inferred, including every article, device or 
accessory reasonably necessary to facilitate each system's functioning as indicated by the design and the 
equipment specified.  Elements of the Work include materials, labor, supervision, supplies, equipment, 
transportation, and utilities. 

B. In case of an inconsistency between the Drawings and Specifications or within either document, the better 
quality or the greater quantity of work shall be provided in accordance with the Architect or Engineer’s 
interpretation. 

C. Refer to Architectural, Structural and Electrical Drawings and all other contract documents and to relevant 
equipment drawings and shop drawings to determine the extent of clear spaces and make all offsets required 
to clear equipment, beams and other structural members to facilitate concealing piping and ductwork in the 
manner anticipated in the design.   

1.3. SPECIFICATION FORM AND DEFINITIONS  

A. The Engineer indicated in these specifications is Pearson Kent McKinley Raaf Engineers LLC. 13300 W 98th 
Street, Lenexa, KS 66215, PHONE 913-492-2400, EMAIL:  admin@pkmreng.com. 

B. Contractor, wherever used in these specifications, shall mean the Company that enters into contract with the 
Owner to perform this section of work. 

C. When a word, such as “proper”, “satisfactory”, “equivalent”, and “as directed”, is used, it requires the Architect-
Engineer’s review.   

D. "PROVIDE" means to supply, purchase, transport, place, erect, connect, test, and turn over to Owner, complete 
and ready for regular operation, the particular Work referred to. 

E. "INSTALL" means to join, unite, fasten, link, attach, set up, or otherwise connect together before testing and 
turning over to Owner, complete and ready for regular operation, the particular Work referred to. 

F. "FURNISH" means to supply all materials, labor, equipment, testing apparatus, controls, tests, accessories, and 
all other items customarily required for the proper and complete application for the particular Work referred to. 

G. "WIRING" means the inclusion of all raceways, fittings, conductors, connectors, tape, junction and outlet boxes, 
connections, splices, and all other items necessary and/or required in connection with such Work. 

H. "CONDUIT" means the inclusion of all fittings, hangers, supports, sleeves, etc. 
I. "AS DIRECTED" means as directed by the Architect/Engineer, or his representative. 
J. "CONCEALED" means embedded in masonry or other construction, installed behind wall furring or within double 

partitions, or installed above hung ceilings. 

1.4. QUALIFICATIONS 

A. The contractors responsible for work under this section shall have completed a job of similar scope and 
magnitude within the last 3 years.  The contractors shall employ an experienced, competent and adequate work 
force licensed in their specific trade and properly supervised at all times.  Unlicensed workers and general 
laborers shall be adequately supervised to insure competent and quality work and workmanship required by this 
contract and all other regulations, codes and practices.  At all times the contractors shall comply with all 
applicable local, state and federal guidelines, practices and regulations.  Contractor may be required to submit 
a statement of qualifications upon request before any final approval and selection.  Failure to be able to comply 
with these requirements is suitable reason for rejection of a bid.  

1.5. LOCAL CONDITIONS 

A. The contractor shall visit the site and determine the existing local conditions affecting the work required.  Failure 
to determine site conditions or nature of existing or new construction will not be considered a basis for granting 
additional compensation. 

1.6. CONTRACT CHANGES 

A. Changes or deviations from the contract documents; including those for extra or additional work must be 
submitted in writing for review of Architect-Engineer.  No verbal change orders will be recognized.    
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1.7. LOCATIONS AND INTERFERENCES 

A. Locations of equipment, piping and other plumbing work are indicated diagrammatically by the plumbing 
drawings.  The Contractor shall determine the exact locations on site, subject to structural conditions, work of 
other Contractors, and access requirements for installation and maintenance to approval of Architect-Engineer.  
Provide additional piping and ductwork offsets as required at no additional cost.                  

B. Study and become familiar with the contract drawings of other trades and in particular the general construction 
plans and details in order to obtain necessary information for figuring installation.  Cooperate with other 
contractors and install work in such a way as to avoid interference with their work.  Minor deviations, not affecting 
design characteristics, performance or space limitation may be permitted if reviewed prior to installation by 
Architect-Engineer. 

C. Any pipe, ductwork, equipment, apparatus, appliance or other item interfering with proper placement of other 
work as indicated on drawings, specified, or required, shall be removed, relocated and reconnected without 
extra cost.  Damage to other work caused by this Contractor, the Subcontractor, or workers shall be restored 
as specified for new work. 

D. Do not scale mechanical, plumbing and electrical drawings for dimensions.  Contractor shall accurately layout 
work from the dimensions indicted on the Architectural drawings unless they are found to be in error. 

1.8. PERFORMANCE 

A. Final acceptance of work shall be subject to the condition that all systems, equipment, apparatus and appliances 
operate satisfactorily as designed and intended.  Work shall include required adjustment of systems and control 
equipment installed under this specification division. 

B. The Contractor warrants to the Owner and Architect-Engineer the quality of materials, equipment, workmanship 
and operation of equipment provided under this specification division for a period of one year from and after 
completion of building and acceptance of plumbing systems by Owner. 

1.9. WARRANTY 

A. The Contractor warrants to the Owner and Architect-Engineer that upon notice from them within a one year 
warranty period following date of acceptance, that all defects that have appeared in materials and/or 
workmanship, will be promptly corrected to original condition required by contract documents at Contractor’s 
expense. 

B. The above warranty shall not supersede any separately stated warranty or other requirements required by law 
or by these specifications. 

1.10. ALTERNATES 

A. Refer to General Requirements for descriptions of any alternates that may be included. 

1.11. MATERIALS, EQUIPMENT AND SUBSTITUTIONS 

A. The intent of these specifications is to allow ample opportunity for Contractor to use his ingenuity and abilities 
to perform the work to his and the Owner’s best advantage, and to permit maximum competition in bidding on 
standards of materials and equipment required. 

B. Material and equipment installed under this contract shall be first class quality, new, unused and without 
damage. 

C. In general, these specifications identify required materials and equipment by naming one or more 
manufacturer’s brand, model, catalog number and/or other identification.  The first named manufacturer or 
product is used as the basis for design; other manufacturers named must furnish products consistent with 
specifications of first named product as determined by Engineer.  Base bid proposal shall be based only on 
materials and equipment by manufacturers named, except as hereinafter provided. 

D. Where materials or equipment are described but not named, provide required items of first quality, adequate in 
every respect for intended use.  Such items shall be submitted to Architect-Engineer for review prior to 
procurement. 

E. Materials and equipment proposed for substitutions shall be equal to or superior to that specified in construction, 
efficiency, utility, aesthetic design, and color as determined by Architect-Engineer whose decision shall be final 
and without further recourse.  Physical size of substitute brand shall be no larger than space provided including 
allowances for access for installation and maintenance.  Requests must be accompanied by two copies of 
complete descriptive and technical data including manufacturer’s name, model and catalog number, 
photographs or cuts, physical dimensions, operating characteristics and any other information needed for 
comparison.   

F. If the Contractor wishes to incorporate products other than those named in the Base Bid Specifications they 
shall submit a request for approval of equivalency in writing no later than (10) ten calendar days prior to bid 
date.  Substitutions after this may be refused at Engineers option.  Equivalents will ONLY be considered 
approved when listed by addendum.  

G. In proposing a substitution prior to or subsequent to receipt of bids, include in such bid the cost of altering other 
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elements of this project, including adjustments in plumbing or electrical service requirements necessary to 
accommodate such substitution. 

H. Within 10 working days after bids are received, the apparent low bidder shall submit to the Architect-Engineer 
for approval, three copies of a list of all major items of equipment they intend to provide.  Within 30 working days 
after award of Contract, Contractor shall submit shop drawings for equipment and materials to be incorporated 
in work, for Architect-Engineer review.  Where 30-day limit is insufficient for preparation of detailed shop 
drawings on major equipment or assemblies, Contractor shall submit manufacturer’s descriptive catalog data 
and indicate date such detailed shop drawings will be submitted along with manufacturer’s certification that 
order was placed within 30 working day limit. 

1.12. ELECTRONIC PLAN FILES 

A. Electronic files of the contract documents may be available from the Engineer to successful bidders and 
manufacturers for a fee of $50 per sheet, $100 minimum and $25 email/shipping charge.  A release of liability 
form will be required along with payment prior to release of files. 

1.13. OPENINGS, ACCESS PANELS AND SLEEVES 

A. This Contractor shall include the installation of all boxes, access panels and sleeves for openings required to 
install this work, except structural openings incorporated in the structural drawings.  Sleeves shall be installed 
for all pipes passing through structural slabs and walls.  Contractor shall set and verify the location of sleeves 
that pass through beams, as shown on structural plans. All floor and wall penetrations shall be sealed to meet 
fire-rating requirements. 

B. All penetrations through interior or exterior and rated or non-rated walls and floors shall be appropriately sealed 
prevent entry and movement of rodents and insects.  Contractor shall coordinate their work with all other trades. 

1.14. ARCHITECTURAL VERIFICATION AND RELATED DOCUMENTS 

A. Contractor shall consult all Architectural Drawings and specifications in their entirety incorporating and certifying 
all millwork, furniture, and equipment rough-in including utility characteristics such as voltage, phase, amperage, 
pipe sizes, duct sizes, including height, location and orientation.  Shop drawings incorporating these 
requirements should be submitted to the Architect for approval prior to installation or rough in. 

1.15. EXTENT OF CONTRACT WORK 

A. Provide plumbing systems indicated on drawings, specified or reasonably implied.  Provide every device and 
accessory necessary for proper operation and completion of plumbing systems.  In no case will claims for “Extra 
Work” be allowed for work about which Contractor could have been informed before bids were taken. 

B. Contractor shall become familiar with equipment provided by other contractors that require plumbing 
connections and controls. 

C. Electrical work required to install and control plumbing equipment, which is not shown on plans or specified 
under Division 26, shall be included in Contractor’s base bid proposal. 

D. All automatic temperature control devices shall be mounted as indicated in automatic temperature control 
section of specifications. 

E. The cost of larger wiring, conduit, control and protective devices resulting from installation of equipment which 
was not used for basis of design as outlined in specifications shall be paid for by Plumbing Contractor at no cost 
to Owner or Architect-Engineer. 

F. Contractor shall be responsible for providing supervision to Electrical Contractor to insure that required 
connections, interlocking and interconnection of plumbing and electrical equipment are made to attain intended 
control sequences and system operation. 

G. Furnish four complete sets of electrical wiring diagrams to Architect-Engineer to be included in the maintenance 
manuals and three complete sets to Electrical Contractor.  Diagrams shall show factory and field wiring of 
components and controls.  Control devices and field wiring to be provided by Electrical Contractor shall be 
clearly indicated by notation and drawing symbols on wiring diagrams. 

H. Contractor shall obtain complete electrical data on plumbing shop drawings and shall list this data on an 
approved form that shall be presented monthly or on request, to Electrical Contractor.  Data shall be complete 
with wiring diagrams received to date and shall contain necessary data on electrical components of plumbing 
equipment such as HP, voltage, amperes, watts, locked rotor current to allow Electrical Contractor to order 
electrical equipment required in his contract. 

1.16. WORK NOT INCLUDED IN CONTRACT 

A. Consult Division 21, 23, and 26 of specifications for work to be provided by Electrical Contractor in conjunction 
with installation of plumbing equipment. 

1.17. CODES, RULES AND REGULATIONS 

A. Provide Work in accordance with applicable codes, rules and regulations of Local and State, Federal 
Governments and other authorities having lawful jurisdiction.   
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B. Conform to latest editions and supplements of following codes, standards or recommended practices. 
C. BUILDING CODES: 

 International Codes (Latest adopted version of applicable codes) 

D. SAFETY CODES: 

 National Electrical Safety Code Handbook H30 - National Bureau of Standards. 
 Occupational Safety and Health Standard (OSHA) - Department of Labor. 

E. NATIONAL FIRE CODES: 

 NFPA No. 54  Gas Appliance & Gas Piping Installation 
 NFPA No. 70  National Electrical Code 
 NFPA No. 89M  Clearances, Heat Producing Appliances 
 NFPA No. 204 Smoke & Heating Vent Guide 

F. UNDERWRITERS LABORATORIES INC: 

 All materials, equipment and component parts of equipment shall bear UL labels whenever such devices 
are listed by UL. 

G. MISCELLANEOUS CODES: 

 ANSI A117.1 - Handicapped Accessibility        
 Applicable State Boiler Codes 
 Americans with Disabilities Act (ADA) 

H. ENERGY EFFICIENCY REQUIREMENTS: 

 All plumbing systems and components shall be manufactured and installed in compliance with ASHRAE 
90.1 – 2007 and latest adopted version of IECC.   

1.18. STANDARDS 

A. Drawings and specifications indicate minimum construction standard. Should any work indicated be 
sub-standard to any ordinances, laws, codes, rules or regulations bearing on work, Contractor shall promptly 
notify Architect-Engineer in writing before proceeding with work so that necessary changes can be made.  
However, if the Contractor proceeds with work knowing it to be contrary to any ordinances, laws, rules, and 
regulations, Contractor shall thereby have assumed full responsibility for and shall bear all costs required to 
correct non-complying work. 

1.19. PERMITS/FEES 

A. The Contractor shall secure and pay for necessary permits and certificates of inspection required by 
governmental ordinances, laws, rules or regulations.  Keep a written record of all permits and inspection 
certificates and submit two copies to Architect-Engineer with request for final inspection. 

B. The Contractor shall include in their base bid any fees or charges by the local utility providers to establish new 
services to the structure.  Coordinate with the utility suppliers to verify exactly which part of the work required 
for the new utility service, is to be performed by the contractor and which part will be supplied by the utility 
company. 

PART 2 - PRODUCTS 

2.1. Not Used 

PART 3 - EXECUTION 

3.1. SUBMITTALS 

A. Contractor shall furnish submittals of all materials and equipment required by the specifications.  Refer to each 
specification section for the submittals (if any) required for that section. 

B. Submittal format shall be as indicated below.  Submittals not meeting these requirements will be returned without 
action for re-submittal. 

 Submittals shall be furnished in an Adobe PDF format. 
 Submittals shall be per individual submittal section, as listed in the table of contents.  All required 

submittals within that section shall be grouped together in a single submittal. 

a. Furnishing submittals by division or by individual item may result in delayed reviewing of the 
submittal(s) due to additional administrative time required to process the large size and/or 
quantity of files. 
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 Submittals shall have a cover page containing the following information: The project name, the applicable 
specification section and paragraph, the submittal date, and the Contractor's stamp (see below for 
requirements). 

 Mark each submitted item as applicable with scheduled mark, name, etc. corresponding to the plans. 
 Where generic catalog cuts are submitted for review, conspicuously mark or provide schedule of 

equipment, capacities, controls, fitting sizes, etc. that are to be provided.  Each catalog sheet shall bear 
the equipment manufacturer’s name and address. 

 Where equipment submitted does not appear in base specifications or specified equivalent, mark 
submittals with applicable alternate numbers, change order number or letters of authorization. 

 All submittals on materials and equipment listed by UL shall indicate UL approval on submittal. 

C. Contractor review: 

 Contractor shall check all submittals to verify that they meet specifications and/or drawings requirements 
before forwarding submittals to the Architect-Engineer for their review.  All submittals submitted to 
Architect-Engineer shall bear contractor’s approval stamp that shall indicate that Contractor has 
reviewed submittals and that they meet specification and/or drawing requirements.  Contractor’s 
submittal review shall specifically check for but not be limited to the following: equipment capacities, 
physical size in relation to space allowed; electrical characteristics, provisions for supply, return and 
drainage connections to building systems.  All submittals not meeting Contractor’s approval shall be 
returned to their supplier for re-submittal. 

 No submittals will be considered for review by the Architect-Engineer without Contractor’s approval 
stamp, or that have extensive changes made on the original submittal as a result of the Contractor’s 
review.  

 Before submitting shop drawings and material lists, verify that all equipment submitted is mutually 
compatible and suitable for the intended use.  Verify that all equipment will fit the available space and 
allow ample room for maintenance.  If the size of equipment furnished makes necessary any change in 
location, or configuration, submit a shop drawing showing the proposed layout.  Verify all items such as 
drop-in sinks, faucets, carriers, etc. fit and are coordinated with dimensions, trim, flashing, mounting and 
other aspects of interface with items such as countertops, cabinetry, wall cavities, floor materials and 
thicknesses.  Coordinate that all installations will be in accordance with manufacturers recommendations 
and match intended purpose and function. 

D. Review Schedule: 

 The shop drawing / submittal dates shall be at least as early as required to support the project schedule 
and shall also allow for two weeks Architect-Engineer review time plus a duplication of this time for re-
submittal if required. 

 Submittal of all shop drawings as soon as possible after permitting approval but before construction 
starts is preferred. 

 Approval of shop drawings submitted prior to receipt of a permit for that respective scope of work should 
be considered conditional pending review/approval of the construction documents by the AHJ.  Changes 
required to the submittal as a result of permitting comments received after architect’s/engineer’s review 
shall not be a justification for a change in price. 

 Any time delay caused by correcting and re-submitting submittals/shop drawings will be the Contractor’s 
responsibility. 

E. The Architect's-Engineer’s checking and subsequent review of such drawings, schedules, literature, or 
illustrations shall not relieve the Contractor from responsibility for deviations from Drawings or Specifications 
unless he has, in writing, called the Architect's-Engineer’s attention to such deviations at the time of submission, 
and secured their written approval; nor shall it relieve the contractor from responsibility for errors in dimensions, 
details, size of members, or omissions of components for fittings; or for coordinating items with actual building 
conditions and adjacent work. 

F. Any corrections or modifications made by the Architect-Engineer shall be deemed acceptable to the Contractor 
at no change in price unless written notice is received by the Architect-Engineer prior to the performance of any 
work incorporating such corrections or modifications. 

G. Submittals that require re-submission shall have the items that were revised "flagged" or in some other manner 
marked to call attention to what has been changed. 

H. Coordination 

 After shop drawings have been reviewed and approved by all parties, transmit a set of submittals to each 
other trade (eg Plumbing, Mechanical, Electrical, Controls, etc) that will interface with installation.  Each 
other contractor shall review the submittal for coordination and return a stamped submittal indicating they 
have reviewed the submittal for coordination purposes. 
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3.2. SHOP DRAWINGS 

A. Shop drawings shall meet all of the above requirements for submittals. 
B. Contractor shall submit Adobe PDF sets of all fabrication drawings.  Cost of drawing preparation, printing and 

distribution shall be paid for by the contractor and included in his base bid. 
C. No work shall be fabricated until Architect-Engineer’s review has been obtained.   
D. Plumbing shop drawings for pipe fabrication shall be a minimum of 1/4” scale.  Provide drawings where the 

complexity of the system or confines of the space require coordination with construction and other trades.  
Plumbing shop drawings shall not be a reproduction of the contract document and shall show details of the 
following:  Plans, elevations above finished floor, sections, components, insulation and attachments to other 
work.  Plumbing layout indicating sizes on plans, fittings, insulation, clearances, penetrations through fire-rated 
and other partitions, hangers and supports, including methods for building attachment, vibration isolation, 
seismic restraints, and attachment.   

3.3. OPERATING AND MAINTENANCE INSTRUCTIONS (O & M MANUALS) 

A. Submit with shop drawings of equipment, four copies of installation, operating, maintenance instructions, and 
parts lists for equipment provided.  Equipment manufacturer shall prepare instructions. 

B. Keep in safe place, keys and wrenches furnished with the equipment provided under this contract.  Present to 
the Owner and obtain a receipt for them upon completion of project. 

C. Prepare a complete brochure, covering systems and equipment provided and installed under this contract.  
Submit brochures to Architect-Engineer for review before delivery to Owner.  Brochures shall contain following: 

 Certified equipment drawings/or catalog data with equipment provided clearly marked as outlined above. 
 Record copy of all submittals indicating actual equipment installed indicating options, characteristics.  

Copies of submittals shall bear the stamps of all parties that reviewed submittals. 
 Complete installation, operating, maintenance instructions and parts lists for each item of equipment. 
 Special emergency operating instructions with a list of service organizations (including addresses and 

telephone numbers) capable of rendering emergency service to various parts of plumbing system. 

D. Provide brochures bound in three-ring binders with metal hinge.  Reinforce binding edge of each sheet of loose-
leaf type brochure to prevent tearing from continued usage.  Clearly print on label insert of each brochure: 

 Project name and address. 
 Section of work covered by brochure, i.e., “Plumbing”, etc. 

3.4. RECORD DOCUMENTS 

A. During construction, keep an accurate record of all deviations between the work as shown on Drawings and that 
which is actually installed. Keep this record set of prints at the job site for review by the Architect/Engineer. 

B. Upon completion of the installation and acceptance by the owner, transfer all record drawing information to one 
neat and legible set of prints. Then deliver them to the Architect/Engineer for transmittal to the Owner. 

C. Provide one copy of on high quality heavy weight presentation type paper. Media which fade shall not be used. 
D. Provide one electronic scanned version of record documents in Adobe PDF format – PDFs may be submitted 

on electronic media (DVD, USB) or via an FTP or other file sharing site.  Provide electronic copies in conjunction 
with hard copy documents. 

3.5. CLEANING UP 

A. Contractor shall take care to avoid accumulation of debris, boxes, crates, etc., resulting from the installation of 
his work. Contractor shall remove from the premises each day all debris, boxes, etc., and keep the premises 
clean. 

B. Contractor shall clean up all ductwork and equipment at the completion of the project. 
C. All equipment, cabinets and enclosures shall be thoroughly vacuumed clean prior to energizing equipment and 

at the completion of the project. Equipment shall be opened for observation by the Architect/Engineer as 
required. 

3.6. WATERPROOFING  

A. Avoid, if possible, the penetration of any waterproof membranes such as roofs, machine room floors, basement 
walls, and the like. If such penetration is necessary, perform it prior to the waterproofing and furnish all sleeves 
or pitch-pockets required. Advise the Architect/Engineer and obtain written permission before penetrating any 
waterproof membrane, even where such penetration is shown on the Drawings. 

B. If Contractor penetrates any walls or surfaces after they have been waterproofed, he shall restore the waterproof 
integrity of that surface as directed by the Architect/Engineer at his own expense 

3.7. CUTTING AND PATCHING 

A. Contractor shall do cutting and patching of building materials required for installation of work herein specified.  
Remove walls, ceilings and floors (or portions thereof) necessary to accomplish scope of work.  Do not cut or 
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drill through structural members including wall, floors, roofs, and supporting structure, without the Architect’s 
and Structural Engineer’s approval and in a manner approved by them. 

B. Make openings in concrete with concrete hole saw or concrete drill.  Use of star drill or air hammer for this work 
will not be permitted. 

C. Patching shall be by the contractors of the particular trade involved, shall match the existing construction type, 
quality, finish and texture, and shall meet approval of Architect-Engineer.  Damage to building finishes, caused 
by installation of plumbing work shall be repaired at Contractor’s expense to approval of Architect-Engineer. 

3.8. SETTING, ADJUSTMENT AND EQUIPMENT SUPPORTS 

A. Work shall include mounting, alignment and adjustment of systems and equipment.  Set equipment level on 
adequate foundation and provide proper anchor bolts and isolation as shown, specified or required by 
manufacturers in installation instructions.  Level, shim and grout equipment bases as recommended by 
manufacturer.  Mount motors, align and adjust drive shafts and belts according to manufacturer's instructions.  

B. Equipment failures resulting from improper installation or field alignment shall be repaired or replaced by 
Contractor at no cost to Owner. 

C. Floor or pad mounted equipment shall not be held in place solely by its own dead weight. Include anchor 
fastening in all cases. 

D. Provide floor or slab mounted equipment with 3-1/2” high concrete bases unless specified otherwise.  Plumbing 
contractor shall form all pads; General contractor shall provide and place all concrete and reinforcing for said 
pads. Individual concrete pad shall be no less than 4” wider and 4” longer than equipment, and shall extend no 
less than 2” from each side of equipment. 

E. Provide each piece of equipment or apparatus suspended from ceiling or mounted above floor level with suitable 
structural support, platform or carrier in accordance with best-recognized practice.  Verify that structural 
members of buildings are adequate to support equipment and unless otherwise indicated on plans or specified, 
arrange for their inclusion and attachment to building structure.  Provide hangers with vibration isolators.   

F. Submit details of hangers, platforms and supports together with total weights of mounted equipment to 
Architect-Engineer for review before proceeding with fabrication or installation. 

3.9. START-UP, CHANGEOVER, TRAINING AND OPERATIONAL CHECK 

A. Contractor shall perform the initial start-up of the systems and equipment and shall provide necessary 
supervision and labor to make the first seasonal changeover of systems.  Personnel qualified to start-up and 
service this equipment, including manufacturer's technicians, and the Owner’s operating personnel shall be 
present during these operations. 

B. Contractor shall be responsible for training Owner’s operating personnel to operate and maintain the systems 
and equipment installed.  Keep a record of training provided to Owner’s personnel listing the date, subject 
covered, instructors name, names of Owner’s personnel attending and total hours of instruction given each 
individual. 

C. All owner-training sessions shall be orderly and well organized and shall be video recorded digitally.   At the end 
of the owner training, the “training” session recording shall be transmitted to the owner via DVD and shall 
become property of the owner. 

3.10. FINAL CONSTRUCTION REVIEW 

A. At final construction review, each respective Contractor and major subcontractors shall be present or shall be 
represented by a person of authority.  Each Contractor shall demonstrate, as directed by the Architect-Engineer, 
that the work complies with the purpose and intent of the contract documents.  Respective Contractor shall 
provide labor, services, instruments or tools necessary for such demonstrations and tests. 

 

 

END OF SECTION 220010
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SECTION 220011 – BASIC PLUMBING MATERIALS AND METHODS 
220011 BASIC PLUMBING MATERIALS AND METHODS 

PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 220010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section. 

1.2. SUBMITTALS 

A. Provide documentation of all completed tests described herein and their results.  

PART 2 – PRODUCTS (NOT APPLICABLE) 

PART 3 - EXECUTION 

3.1. TESTING PROCEDURES FOR PIPING SYSTEMS 

A. Test all lines and systems before they are insulated, painted or concealed by construction or backfilling.  Provide 
fuel, water, electricity, materials, labor and equipment required for tests. 

B. Where entire system cannot be tested before concealment, test system in sections.  Verify that system 
components are rated for maximum test pressures to be applied.  Where specified test pressures exceed 
component ratings, remove or isolate components from system during tests.  Upon completion, each system 
shall be tested as an entire system. 

C. Repair or replace defects, leaks and material failures revealed by tests and then retest until satisfactory.  Make 
repairs with new materials. 

D. All systems shall hold scheduled test pressures for specified time without loss of initial test pressure. 
E. Upon completion of testing submit five copies of a typewritten report to A/E.  Report shall list systems tested, 

test methods, test pressures, holding time and all failures with corrective action taken. 
F. For test pressure schedules see Section 221100 of this specification. 

3.2. TEST METHODS AND PRESSURES 

A. Test methods and pressures shall be as follows: 

 Hydrostatic Test (Closed Systems): 

a. Hydrostatic test shall be performed using clean unused domestic water.  Test pressures shall 
be as scheduled for system or 150% of operating pressure where not specified. 

 Hydrostatic Test (Open System): 

a. Test entire system with 10-foot head of water.  Where system is tested in sections each joint in 
building except uppermost 10 feet of system shall be submitted to at least 10-foot head of water.  
Water shall be held in system for 15 minutes before inspection starts.  System shall hold test 
pressure without leaks. 

 Pneumatic Test: 

a. Test entire system with compressed air.  Systems operating above 25 PSI shall be tested at 75 
PSI or 15% of operating pressure or whichever is greater.           

b. Allow at least 1 hour after test pressure has been applied before making initial test. 
c. Curing test, completely isolate entire system from compressor or other sources of air pressure. 

 Pressure Relief and Safety Valve: 

a. Before installation, test pressure temperature, and safety relief valves to confirm relief settings 
comply with specifications. 

b. Tag items that pass test with date of test, observed relief pressure setting and inspector’s 
signature. 

c. Items installed in systems without test tag attached will be rejected. 

3.3. STERILIZATION OF DOMESTIC WATER SYSTEMS 

A. After final pressure testing of distribution system thoroughly flush entire system with water until free of dirt and 
construction debris.  Fill system with solution of liquid chlorine or hypochlorite of not less that 50 PPM.  Retain 
treated water in system until test indicates non-spore-forming bacteria have been destroyed or for 24 hours 
whichever is greater. 

B. All points in systems shall have at least 10 PPM of solution at end of retention period.  Open and close each 
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valve at least six times in system during sterilization process to sterilize valve parts. 
C. When time and concentration conditions have been met, drain system and flush with fresh domestic water until 

residual cleaning solution is less than 1.0 PPM.  Open and close each valve in system six times during flushing 
operation. 

D. Test samples taken from several points in system shall indicate absence of pollution for two full days.  Repeat 
sterilization as required.  Acceptance of system will not be given until satisfactory bacteriological results are 
obtained. 

3.4. CLEANING OF SYSTEMS AND EQUIPMENT 

A. After pressure testing of systems and equipment and before operational test thoroughly clean interiors of piping 
and equipment.  Clean equipment as recommended by equipment manufacturers. Where specific instructions 
are not provided clean equipment systems as follows: 

3.5. MAINTENANCE OF SYSTEMS 

A. Contractor shall be responsible for operation, maintenance and lubrication of equipment installed under this 
contract. 

B. Keep a complete record of equipment maintenance and lubrication and submit two copies with request for final 
construction review. 

C. Records shall indicate types of lubricants used and date or time when next maintenance or lubrication will need 
to be performed by Owner.  Where special lubricants are required, Contractor shall provide Owner with a one 
year supply as determine by Equipment Manufacturer’s recommendations. 

3.6. PAINTING OF MATERIALS AND EQUIPMENT 

A. Paint all exterior piping with (2) two coats of an enamel rust inhibiting exterior paint in a color selected by 
architect. 

B. Touch-up painting and refinishing of factory applied finishes shall be by Plumbing Contractor.  Contractor shall 
be responsible for obtaining proper type of painting materials and color from equipment manufacturer. 

C. Unless specified otherwise factory built equipment shall be factory painted.  Paint shall be applied over surfaces 
only after they have been properly cleaned and coated with a corrosion resistant primer. 

D. After installation, damage to painted surfaces shall be properly prepared and primed with primers equal to 
factory materials.  Finish coating shall be same color and type as factory finish. 

E. Where extensive refinishing is required equipment shall be completely repainted. 

3.7. PIPING IDENTIFICATION 

A. Provide pipe markers at 10’-0” maximum spacing to identify piping in mechanical rooms and 20’-0” maximum 
spacing in all other areas with Seaton Setmark pipe markers with letters and flow direction arrows.    

B. Colors and wording shall be of standard pipe markers as available from Seaton or equal.  Submit for approval 
list of colors and wording prior to purchase of pipe markers.   

C. Pipe marker nomenclature/colors shall meet applicable ANSI Standard and OSHA requirements. 

3.8. VALVE IDENTIFICATION 

A. Mark all valves with Seton No. 300-BL brass identification tags with system legend, valve number and size 
stamped on tag.  Lettering shall be black ½” high.  Tags shall be minimum 2” in diameter and attached to valve 
with Seton No. 16 brass jack chain. 

B. Prepare four copies of typewritten list of valve tags.  List shall be typed in upper case and contain tag number, 
valve size, type, function and location.  Frame one list under glass and mount near operating instruction in main 
equipment rooms. 

3.9. EQUIPMENT LABELS: 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, and 
having predrilled holes for attachment hardware.  Black letters on white background. 

B. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch. 
C. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing 

distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include secondary 
lettering two-thirds to three-fourths the size of principal lettering. 

D. Fasteners:  Stainless-steel rivets or self-tapping screws. 
E. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 
F. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers 

where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title 
where equipment is specified. 

3.10. EXCAVATION AND BACKFILL 

A. Perform necessary excavation to receive Work.  Provide necessary sheathing, shoring, cribbing, tarpaulins, etc. 



  KCKCC Field House Addition 

   

 

BASIC PLUMBING MATERIALS AND METHODS  220011-3 

 

for this operation, and remove it at completion of work.  Perform excavation in accordance with appropriate 
section of these specifications, and in compliance with OSHA Safety Standards. 

B. Excavate trenches of sufficient width to allow ample working space, and no deeper than necessary for 
installation work. 

C. Conduct excavations so no walls or footings are disturbed or injured.  Backfill excavations made under or 
adjacent to footing with selected earth or sand and tamp to compaction required by Architect-Engineer.  
Mechanically tamp backfill under concrete and pavings in six inch layers to 95% standard density, Reference 
Division 2. 

D. Backfill trenches and excavations to required heights with allowance made for settlement.  Tamp fill material 
thoroughly and moistened as required for specified compaction density.  Dispose of excess earth, rubble and 
debris as directed by Architect. 

E. When available, refer to test hole information on Architectural or Civil drawings or specifications for types of soil 
to be encountered in excavations. 

3.11. FIRE BARRIERS 

A. General:  For penetrations through fire-resistance-rated constructions, including both empty openings and 
openings containing penetrating items, provide through-penetration firestop systems that are produced and 
installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, 
and maintain original fire-resistance rating of construction penetrated. 

B. SUBMITTALS 

 Product Data:  For each type of product indicated. 
 Shop Drawings:  For each through-penetration firestop system, show each type of construction condition 

penetrated, relationships to adjoining construction, and type of penetrating item.  Include firestop design 
designation of qualified testing and inspecting agency that evidences compliance with requirements for 
each condition indicated. 

a. Submit documentation, including illustrations, from a qualified testing and inspecting agency 
that is applicable to each through-penetration firestop system configuration for construction and 
penetrating items. 

b. Where Project conditions require modification to a qualified testing and inspecting agency's 
illustration for a particular through-penetration firestop condition, submit illustration, with 
modifications marked, approved by through-penetration firestop system manufacturer's fire-
protection engineer as an engineering judgment or equivalent fire-resistance-rated assembly. 

 Through-Penetration Firestop System Schedule:  Indicate locations of each through-penetration firestop 
system, along with the following information: 

a. Types of penetrating items. 
b. Types of constructions penetrated, including fire-resistance ratings and, where applicable, 

thicknesses of construction penetrated. 
c. Through-penetration firestop systems for each location identified by firestop design designation 

of qualified testing and inspecting agency. 

C. Product Certificates:  For through-penetration firestop system products, signed by product manufacturer. 
D. Coordinate construction of openings and penetrating items to ensure that through-penetration firestop systems 

are installed according to specified requirements. 
E. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate through-penetration 

firestop systems. 
F. Do not cover up through-penetration firestop system installations that will become concealed behind other 

construction until each installation has been examined by building inspector, if required by authorities having 
jurisdiction. 

G. Product Test Reports:  From a qualified testing agency indicating through-penetration firestop system complies 
with requirements, based on comprehensive testing of current products. 

H. Compatibility:  Provide through-penetration firestop systems that are compatible with one another; with the 
substrates forming openings; and with the items, if any, penetrating through-penetration firestop systems, under 
conditions of service and application, as demonstrated by through-penetration firestop system manufacturer 
based on testing and field experience. 

I. Accessories:  Provide components for each through-penetration firestop system that are needed to install fill 
materials.  Use only components specified by through-penetration firestop system manufacturer and approved 
by qualified testing and inspecting agency for firestop systems indicated. 

J. Provide sleeves through all fire-rated walls and fill voids surrounding sleeves and interior to sleeves around 
piping with Nelson “Flameseal” fire stop putty with U.L. listed 3 hour rating installed as per manufacturers 
recommendations. 

 Equivalent by Hilti, Inc., Johns Manville, Nelson Firestop Products, NUCO Inc., RectorSeal Corporation, 
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Specified Technologies Inc., 3M, Tremco, USG, Dow, Chemelex. 

3.12. EQUIPMENT ANCHORS 

A. Provide floor or foundation mounted equipment such as pumps, boilers, air handling units, etc. with Decatur 
Engineering Company concrete anchors. 

B. Where equipment anchors cannot be installed during forming of floors or foundations anchor equipment with 
McCulloch Kwik-Bolt concrete anchors. 

C. Anchors shall be proper type and size recommended by manufacturer for equipment to be anchored. 

3.13. WELDING 

A. Contractor shall be responsible for quality of welding and suitability of welding procedures.  All welding shall be 
in accordance with American Welding Society Standard B3.0 and ANSI Standard B31.1. 

B. Welded pipe joints shall be made by certified welding procedures and welders.  Welding electrodes shall be 
type and material recommended by electrode manufacturer for materials to be welded.  All pipe and fittings ends 
shall be beveled a minimum of 30 degrees prior to welding. 

C. Only welders who have successfully passed welder qualifications tests in previous 12 months for type of welding 
required shall do welding.  Each welder shall identify his work with a code marking before starting any welded 
pipe fabrication.  Contractor shall submit three copies of a list of welders who will work on project listing welders’ 
code, date and types of latest qualification test passed by each welder.    

D. Welded joints shall be fusion welded in accordance with Level AR3 of American Welding Society Standard AWS 
D10.9 “Standard for Qualification of Welding Procedures and Welders for Pipe and Tubing”.  Welders qualified 
under National Certified Pipe Welding Bureau will be acceptable. 

E. Bevel all piping and fittings in accordance with recognized standards by flame cutting or mechanical means.  
Align and position parts so that branches and fittings are set true.  Make changes in direction of piping systems 
with factory made welding fittings.  Make branch connections with welding tees or forged weldolets. 

 

 

END OF SECTION 220011 
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SECTION 220013 – PROJECT COORDINATION 
220013 PROJECT COORDINATION 

PART 1 GENERAL 

1.1. RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other 
Division 01 Specification Sections, apply to this Section. 

1.2. SUMMARY 

A. This Section includes administrative provisions for coordinating construction operations on Project including, 
but not limited to, the following: 

 Coordination Drawings. 
 Administrative and supervisory personnel. 
 Project meetings. 
 Requests for Interpretation (RFIs). 

B. Each related sub-contractor shall participate in coordination requirements.  Certain areas of responsibility will 
be assigned to a specific contractor. 

1.3. COORDINATION 

A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure 
efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in 
different Sections, that depend on each other for proper installation, connection, and operation. 

B. Coordination:  Each contractor shall coordinate its construction operations with those of other contractors and 
entities to ensure efficient and orderly installation of each part of the Work.  Each contractor shall coordinate its 
operations with operations, included in different Sections, that depend on each other for proper installation, 
connection, and operation. 

 Schedule construction operations in sequence required to obtain the best results where installation of 
one part of the Work depends on installation of other components, before or after its own installation. 

 Coordinate installation of different components with other contractors to ensure maximum accessibility 
for required maintenance, service, and repair. 

 Make adequate provisions to accommodate items scheduled for later installation. 
 Where availability of space is limited, coordinate installation of different components to ensure maximum 

performance and accessibility for required maintenance, service, and repair of all components, including 
mechanical and electrical. 

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other 
construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the 
Work.  Such administrative activities include, but are not limited to, the following: 

 Delivery and processing of submittals. 
 Progress meetings. 
 Preinstallation conferences. 
 Project closeout activities. 
 Startup and adjustment of systems. 

1.4. SUBMITTALS 

A. Coordination Drawings:  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. 

 Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination Drawings 
on reproductions of the Contract Documents or standard printed data.  Include the following information, 
as applicable: 

a. Indicate functional and spatial relationships of components of architectural, structural, civil, 
mechanical, and electrical systems. 

b. Indicate required installation sequences. 
c. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions 

that appear to be in conflict with submitted equipment and minimum clearance requirements.  
Provide alternate sketches to Architect for resolution of such conflicts.  Minor dimension 
changes and difficult installations will not be considered changes to the Contract. 

 Sheet Size:  At least 8-1/2 by 11 inches but no larger than 30 by 40 inches.  Format shall be PDF or 
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other electronic format to facilitate multiple user commenting and sharing easily. 
 Refer to individual Sections for Coordination Drawing requirements for Work in those Sections. 

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key personnel 
assignments, including project managers, superintendent and other personnel in attendance at Project site to 
the General Contractor and other major subcontractors.  Identify individuals and their duties and responsibilities; 
list email addresses and telephone numbers.  Update the list as required during the project if personnel change. 

1.5. COORDINATION 

A. Certain materials will be provided by other trades. Examine the Contract Documents and reviewed record 
Submittals to ascertain these general requirements.  Contract Documents reflect a basis of design and may not 
reflect actual equipment or items being utilized.   

B. Carefully check space requirements with other trades and the physical confines of the area to insure that all 
material can be installed in the spaces allotted thereto including finished suspended ceilings and the spaces 
within the existing building. Make modifications thereto as required and approved. 

C. Transmit to other trades all information required for work to be provided under their respective Sections in ample 
time for installation. 

D. Wherever work interconnects with work of other trades, coordinate with other trades to insure that all trades 
have the information necessary so that they may properly install all the necessary connections and equipment. 
Identify all items of work that require access so that the ceiling trade will know where to install access doors and 
panels. 

E. Obtain equipment submittal information for all pieces of equipment to be connected to from other trades that 
clearly indicates all connection requirements, locations, sizes, and similar requirements.  Obtain this information 
in ample time to coordinate other trade submittals and equipment coordination.  Where requirements differ from 
that on plans or differs from provisions made in the work, immediately notify the Architect/Engineer.  Do not 
proceed with work that is incompatible with equipment provided. 

F. Coordinate, project and schedule work with other trades in accordance with the construction sequence. 
G. Coordinate with the local Utility Companies to their requirements for service connections and provide all 

necessary materials, labor and testing. 
H. Coordinate with contractors for work under other Divisions of this specification for all work necessary to 

accomplish this contractor's work. 
I. Conduct a coordination meeting after reviewing all other trade coordination drawings with other relevant trades.  

This meeting shall be held to prevent conflicts during construction.  Each major relevant subcontractor shall 
attend this meeting.  Report any potential conflicts or clearance problems to Architect/Engineer after meeting.  

J. Adjust location of piping, ductwork, conduit, wiring, etc. to prevent interferences, both anticipated and 
encountered. Determine the exact route and location of each item prior to fabrication. 

 Right-of-Way: 

a. Lines that pitch have the right-of-way over those that do not pitch. For example: steam, 
condensate, and plumbing drains normally have right-of way. Lines whose elevations cannot 
be changed to have right-of-way over lines whose elevations can be changed.  

b. Make offsets, transitions and changes in direction in raceways as required to maintain proper 
headroom in pitch of sloping lines whether or not indicated on the Drawings. 

1.6. DRAWINGS AND FILES. 

A. The Drawings show only the general run of MEP systems, equipment, fixtures, piping and ductwork and other 
components as well as approximate location of items such as outlets, switches, diffusers, lights, and equipment 
connections, etc.  Coordinate all exact locations of items with other trades, architectural elevations, equipment 
requirements, owner requirements, ceilings, access, serviceability, etc.  All such modifications and coordination 
shall be made without additional cost to the Owner.  Any significant changes in location of items necessary in 
order to meet field conditions shall be brought to the immediate attention of the Architect/Engineer and receive 
his approval before such alterations are made 

B. Wherever the work is of sufficient complexity, additional Detail Drawings to scale similar to that of the bidding 
Drawings, prepared on tracing medium of the same size as Contract Drawings. With these layouts, coordinate 
the work with the work of other trades. Such detailed work to be clearly identified on the Drawings as to the area 
to which it applies. Submit for review Drawings clearly showing the work and its relation to the work of other 
trades before commencing shop fabrication or erection in the field.  Attend meetings with other trades to review 
all documents. 

C. When directed by the General Contractor for areas of necessary coordination provide 3D building modelling 
coordination files and documents with other trades.  Transmit information electronically and attend meetings as 
directed by the G/C as well as take part in coordination activities and documentation.  Contractor shall be 
required to generate their own electronic files for this process.  
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1.7. PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated. 

 Attendees:  Inform participants and others involved, and individuals whose presence is required, of date 
and time of each meeting.  Notify Owner and Architect of scheduled meeting dates and times. 

 Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
 Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to 

everyone concerned, including Owner and Architect, within three days of the meeting. 

B. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction 
activity that requires coordination with other construction. 

 Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the 
installation and its coordination or integration with other materials and installations that have preceded 
or will follow, shall attend the meeting.  Advise Architect of scheduled meeting dates. 

 Agenda:  Review progress of other construction activities and preparations for the particular activity 
under consideration, including requirements for the following: 

a. The Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Possible conflicts. 
i. Compatibility problems. 
j. Time schedules. 
k. Manufacturer's written recommendations. 
l. Warranty requirements. 
m. Compatibility of materials. 
n. Space and access limitations. 
o. Regulations of authorities having jurisdiction. 
p. Testing and inspecting requirements. 
q. Installation procedures. 
r. Coordination with other work. 
s. Required performance results. 
t. Protection of adjacent work. 

 Record significant conference discussions, agreements, and disagreements, including required 
corrective measures and actions. 

 Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been 
present. 

 Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever 
actions are necessary to resolve impediments to performance of the Work and reconvene the conference 
at earliest feasible date. 

C. Coordination Meetings:  Conduct Project coordination meetings at regular intervals.  Project coordination 
meetings are in addition to specific meetings held for other purposes, such as progress meetings and 
preinstallation conferences. 

 Attendees:  In addition to representatives of Owner and Architect, each contractor, subcontractor, 
supplier, and other entity concerned with current progress or involved in planning, coordination, or 
performance of future activities shall be represented at these meetings.  All participants at the conference 
shall be familiar with Project and authorized to conclude matters relating to the Work. 

 Agenda:  Review and correct or approve minutes of the previous coordination meeting.  Review other 
items of significance that could affect progress.  Include topics for discussion as appropriate to status of 
Project. 

a. Combined Contractor's Construction Schedule:  Review progress since the last coordination 
meeting.  Determine whether each contractor is on time, ahead or behind schedule, in relation 
to Construction Schedule.   Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the Contract Time.  Discuss impact 
of various contractor schedules upon other contractors and how to remedy impacts. 

b. Review present and future needs of each contractor present, including the following: 

i. Interface requirements. 
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ii. Sequence of operations. 
iii. Status of submittals. 
iv. Deliveries. 
v. Off-site fabrication. 
vi. Access. 
vii. Quality and work standards. 
viii. Change Orders. 

 Reporting:  Record meeting results and distribute copies to everyone in attendance and to others affected 
by decisions or actions resulting from each meeting. 

1.8. REQUESTS FOR INTERPRETATION (RFIs) 

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not 
possible to request interpretation at Project meeting, prepare and submit an RFI. 

 Submit Contractor's suggested solution(s) to RFI.  If Contractor's solution(s) impact the Contract Time 
or the Contract Sum, Contractor shall state impact in the RFI. 

 Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, 
and other information necessary to fully describe items needing interpretation. 

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

3.1. EQUIPMENT FURNISHED BY OTHERS 

A. Description: 

 Items furnished by other trades (electrical contractor, etc.) such as disconnect switches, etc. 
 Equipment furnished by general contractor 
 Equipment furnished by owner 

B. General 

 Fully review manufacturer’s installation instructions for equipment.  Installation of all related plumbing 
items shall be per same. 

a. Plumbing contractor shall obtain same from others if not readily available. 

 

 

END OF SECTION 220013 
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SECTION 220505 – PLUMBING DEMOLITION 
220505 PLUMBING DEMOLITION 

PART 1 - GENERAL  

1.1. RELATED DOCUMENTS  

A. Reference Section 220010.   
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. SUMMARY  

A. This Section requires the selective removal and subsequent offsite disposal of the following:  

 Plumbing and electrical equipment, devices, piping, conduits, ductwork, insulation, lighting, etc. in 
existing building indicated on drawings and as required to accommodate new construction.  

 Removal of MEP items in interior partitions as indicated on drawings. 
 Removal and protection of existing fixtures, materials, and equipment items indicated to be removed, 

salvaged, relocated, reinstalled, etc. 

1.3. SUBMITTALS  

A. General: Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.  
B. Schedule indicating proposed sequence of operations for selective demolition work to Architect for review prior 

to start of work. Include coordination for shutoff, capping, and continuation of utility services as required, together 
with details for dust and noise control protection.  

 Provide detailed sequence of demolition and removal work to ensure uninterrupted progress of Owner's 
on-site operations. 

 Coordinate with Owner's continuing occupation of portions of existing building and with Owner's partial 
occupancy of completed remodeled areas.  

C. Photographs of existing conditions of structure surfaces, equipment, and adjacent improvements that might be 
misconstrued as damage related to removal operations. File with Architect prior to start of work. 

1.4. JOB CONDITIONS  

A. Occupancy:  

 Owner will occupy portions of the building immediately adjacent to areas of selective demolition. Conduct 
selective demolition work in such a manner that will minimize need for disruption of Owner's normal 
operations. Provide minimum of 72 hours advance notice to Owner of demolition activities that will affect 
Owner's normal operations.  

B. Condition of Structures:  

 Owner assumes no responsibility for actual condition of items or structures to be demolished. Conditions 
existing at time of Contractor's inspection for bidding purposes will be maintained by Owner insofar as 
practicable. However, minor variations within structure may occur by Owner's removal and salvage 
operations prior to start of selective demolition work.  

 Partial Demolition and Removal: Items indicated to be removed but of salvageable value to Contractor 
may be removed from structure as work progresses. Transport salvaged items from site as they are 
removed. Storage or sale of removed items on site will not be permitted.  

 Protections: Provide temporary barricades and other forms of protection to protect Owner's personnel 
and general public from injury due to selective demolition work.  

 Provide protective measures as necessary and required to provide free and safe passage of Owner's 
personnel and general public to any occupied portions of building.  

 Provide interior and exterior shoring, bracing, or support to prevent movement, settlement, or collapse 
of structure or element to be demolished and adjacent facilities or work to remain.  

 Protect from damage existing finish work that is to remain in place and becomes exposed during 
demolition operations.  

 Construct temporary insulated dustproof partitions where required to separate areas where noisy or 
extensive dirt or dust operations are performed. Equip partitions with dustproof doors and security locks.  

 Provide temporary weather protection during interval between demolition and removal of existing 
construction on exterior surfaces and installation of new construction to ensure that no water leakage or 
damage occurs to structure or interior areas of existing building.  

 Remove protections at completion of work.  

C. Damages:  
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 Promptly repair damages caused to adjacent facilities by demolition work.  

D. Traffic:  

 Conduct selective demolition operations and debris removal to ensure minimum interference with roads, 
streets, walks, and other adjacent occupied or used facilities. Do not close, block, or otherwise obstruct 
streets, walks, or other occupied or used facilities without written permission from authorities having 
jurisdiction. Provide alternate routes around closed or obstructed traffic ways if required by governing 
regulations.  

E. Flame Cutting: 

 Do not use cutting torches for removal until work area is cleared of flammable materials. At concealed 
spaces, such as interior of ducts and pipe spaces, verify condition of hidden space before starting flame-
cutting operations. Maintain portable fire suppression devices during flame-cutting operations.  

F. Utility Services: Maintain existing utilities indicated to remain in service and protect them against damage during 
demolition operations.  

 Do not interrupt utilities serving occupied or used facilities, except when authorized in writing by 
authorities having jurisdiction. Provide temporary services during interruptions to existing utilities, as 
acceptable to governing authorities.  

G. Maintain fire protection services during selective demolition operations. 
H. Environmental Controls:  

 Use water sprinkling, temporary enclosures, and other methods to limit dust and dirt migration. Comply 
with governing and/or approved regulations pertaining to environmental protection. Do not use water 
when it may create hazardous or objectionable conditions such as ice, flooding, and pollution.  

PART 2 - PRODUCTS (Not Applicable)  

PART 3 - EXECUTION  

3.1. PREPARATION  

A. General: 

 Provide interior and exterior shoring, bracing, or support to prevent movement, settlement, or collapse 
of areas to be demolished and adjacent facilities to remain.  

 Cease operations and notify Architect immediately if safety of structure appears to be endangered. Take 
precautions to support structure until determination is made for continuing operations.  

B. Provide all necessary temporary supports of items and systems to remain that were supported from or otherwise 
affected by removal of other building components.  Maintain integrity of all systems to remain and protect during 
the construction process. 

C. Erect and maintain dust-proof partitions and closures as required to prevent spread of dust or fumes to any 
occupied portions of the building.  

D. Where selective demolition occurs immediately adjacent to any occupied portions of the building, construct dust-
proof partitions of minimum 4-inch studs, 5/8-inch drywall (joints taped) on occupied side, 1/2-inch fire-retardant 
plywood on demolition side. Fill partition cavity with sound-deadening insulation as required by Architect.  

 Provide weatherproof closures for exterior openings resulting from demolition work.  

E. Locate, identify, stub off, and disconnect utility services that are not indicated to remain. Provide bypass 
connections as necessary to maintain continuity of service to any occupied areas of building. Provide minimum 
of 72 hours advance notice to Architect if shutdown of service is necessary during changeover. 

3.2. DEMOLITION  

A. General:  

 Perform selective demolition work in a systematic manner. Use such methods as required to complete 
work indicated on Drawings in accordance with demolition schedule and governing regulations.  

B. Demolish concrete and masonry in small sections. Cut concrete and masonry at junctures with construction to 
remain using power-driven masonry saw or hand tools; do not use power-driven impact tools.  

C. Locate demolition equipment throughout structure and promptly remove debris to avoid imposing excessive 
loads on supporting walls, floors, or framing.  

D. Provide services for effective air and water pollution controls as required.  
E. Completely fill below-grade areas and voids resulting from demolition work. Provide fill consisting of approved 

earth, gravel, or sand, free of trash and debris, stones over 6 inches in diameter, roots, or other organic matter.  
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F. If unanticipated plumbing, electrical, or structural elements that conflict with intended function or design are 
encountered, investigate and measure both nature and extent of the conflict. Submit report to architect in written 
accurate detail. Pending receipt of directive from Architect, rearrange selective demolition schedule as 
necessary to continue overall job progress without undue delay.  

3.3. SALVAGED MATERIALS  

A. Salvaged Items: Where indicated on Drawings as "Salvage - Deliver to Owner," carefully remove indicated 
items, clean, store, and turn over to Owner and obtain a receipt.  

3.4. DISPOSAL OF DEMOLISHED MATERIALS  

A. Remove debris, rubbish, and other materials resulting from demolition operations from building site. Transport 
and legally dispose off site.  

B. If hazardous materials are encountered during demolition operations, comply with applicable regulations, laws, 
and ordinances concerning removal, handling, and protection against exposure or environmental pollution.  

C. Burning of removed materials is not permitted on Project site.  

3.5. CLEANUP AND REPAIR  

A. General:  

 Upon completion of demolition work, remove tools, equipment, and demolished materials from site. 
Remove protections and leave interior areas broom clean. Repair demolition performed in excess of that 
required. Return elements of construction and surfaces to remain to condition existing prior to start 
operations. Repair adjacent construction or surfaces soiled or damaged by selective demolition work.  

 

 

END OF SECTION 220505 
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SECTION 220700 – PLUMBING INSULATION 
220700 PLUMBING INSULATION 

PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 220010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

1.2. SUMMARY 

A. Section Includes: 

 Insulation Materials: 

a. Flexible elastomeric. 
b. Mineral fiber. 

 Insulating cements. 
 Adhesives. 
 Mastics. 
 Sealants. 
 Factory-applied jackets. 
 Field-applied jackets. 
 Tapes. 

B. SUBMITTALS 

 Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets 
(both factory and field applied, if any). 

 Qualification Data:  For qualified Installer. 
 Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction 

indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, 
attachments, cements, and jackets, with requirements indicated.  Include dates of tests and test methods 
employed. 

C. QUALITY ASSURANCE 

 Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program 
or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and 
Training. 

 Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response 
characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and 
inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket 
materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of 
applicable testing and inspecting agency. 

a. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 
50 or less. 

b. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index 
of 150 or less. 

 Products shall not contain formaldehyde, asbestos, lead, mercury, mercury compounds, or 
polybrominated diphenyl ether fire retardants. 

1.3. DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard 
designation, type and grade, and maximum use temperature. 

1.4. COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields. 
B. Coordinate clearance requirements with piping Installer for piping insulation application and equipment Installer 

for equipment insulation application.  Before preparing piping Shop Drawings, establish and maintain clearance 
requirements for installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 

1.5. SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required.  Insulation application may 
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begin on segments that have satisfactory test results. 
B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction. 

PART 2 PRODUCTS 

2.1. INSULATION MATERIALS 

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied. 
B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 
C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm 

when tested according to ASTM C 871. 
D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process. 

2.2. PIPING AND EQUIPMENT INSULATION 

A. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I 
for tubular materials and Type II for sheet materials. 

 Products:  Subject to compliance with requirements, available products that may be incorporated into 
the Work include, but are not limited to, the following: 

a. Aeroflex USA Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180. 

B. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with 
ASTM C 553, Type II and ASTM C 1290, Type I.  Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 

 Products:  Subject to compliance with requirements, available products that may be incorporated into 
the Work include, but are not limited to, the following: 

a. CertainTeed Corp.; Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; All-Service Duct Wrap. 

C. Mineral-Fiber, Preformed Pipe Insulation: 

 Products:  Subject to compliance with requirements, available products that may be incorporated into 
the Work include, but are not limited to, the following: 

a. Knauf Insulation; Earthwool 1000(Pipe Insulation). 
b. Johns Manville; Micro-Lok. 
c. Manson Insulation Inc.; Alley-K. 
d. Owens Corning; Fiberglas Pipe Insulation. 

 Type I, 850 deg F and Type IV, 1000 deg F Materials: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C 547, Type I and IV, Grade A, with factory-applied ASJ-SSL. Factory-applied 
jacket requirements are specified in "Factory-Applied Jackets" Article. 

2.3. INSULATING CEMENTS 

A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449/C 449M. 

2.4. ADHESIVES 

A. Military Specification referenced in this article is the only standard available when this Section was updated.  
MIL-A-3316C was last updated in October 1987. 

B. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to 
itself and to surfaces to be insulated, unless otherwise indicated. 

 Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I.  For indoor 
applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

 For indoor applications, use adhesive that has a VOC content of 80 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding 
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insulation jacket lap seams and joints. 

 For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

E. PVC Jacket Adhesive:  Compatible with PVC jacket. 

 For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

2.5. MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-19565C, 
Type II. 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient services. 

 Water-Vapor Permeance:  ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film thickness. 
 Service Temperature Range:  Minus 20 to plus 180 deg F. 
 Solids Content:  ASTM D 1644, 59 percent by volume and 71 percent by weight. 
 Color:  White. 

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient services. 

 Water-Vapor Permeance:  ASTM F 1249, 3 perms at 0.0625-inch dry film thickness. 
 Service Temperature Range:  Minus 20 to plus 200 deg F. 
 Solids Content:  63 percent by volume and 73 percent by weight. 
 Color:  White. 

2.6. SEALANTS 

A. Joint Sealants: 

 Materials shall be compatible with insulation materials, jackets, and substrates. 
 Permanently flexible, elastomeric sealant. 
 Service Temperature Range:  Minus 100 to plus 300 deg F. 
 Color:  White or gray. 
 For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

B. FSK and Metal Jacket Flashing Sealants: 

 Materials shall be compatible with insulation materials, jackets, and substrates. 
 Fire- and water-resistant, flexible, elastomeric sealant. 
 Service Temperature Range:  Minus 40 to plus 250 deg F. 
 Color:  Aluminum. 
 For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

 Materials shall be compatible with insulation materials, jackets, and substrates. 
 Fire- and water-resistant, flexible, elastomeric sealant. 
 Service Temperature Range:  Minus 40 to plus 250 deg F. 
 Color:  White. 
 For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

2.7. FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied 
jackets are indicated, comply with the following: 

 ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with 
ASTM C 1136, Type I. 

 ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable 
protective strip; complying with ASTM C 1136, Type I. 

 ASJ+ SSL+: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing, interleaving with 
an outer polymer film leaving no paper exposed, and pressure-sensitive, acrylic-based adhesive covered 
by removable protective strip; complying with ASTM C 1136, Type I, II, III, IV, VII, VIII, and X 

 FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with 
ASTM C 1136, Type II. 
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 PVDC Jacket for Indoor Applications:  4-mil- thick, white PVDC biaxially oriented barrier film with a 
permeance at 0.02 perms when tested according to ASTM E 96 and with a flame-spread index of 5 and 
a smoke-developed index of 20 when tested according to ASTM E 84. 

2.8. FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. inch, 
in a Leno weave, for equipment and pipe. 

2.9. FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 
B. Although other thicknesses for PVC jackets are available, a flame-spread index of 25 and a smoke-developed 

index of 50 apply only to thicknesses of 30 mils (0.8 mm) and less. 
C. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness 

as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in field-applied jacket 
schedules. 

 Adhesive:  As recommended by jacket material manufacturer. 
 Color:  White 
 Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, 
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for 
lavatories. 

 Factory-fabricated tank heads and tank side panels. 

D. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005, Temper H-14. 

 Factory cut and rolled to size. 
 Finish and thickness are indicated in field-applied jacket schedules. 
 Among the three moisture barriers in first subparagraph below, 1-mil (0.025-mm) barrier provides the 

least protection against galvanic corrosion, 3-mil (0.075-mm) barrier offers better protection, and 
Polysurlyn barrier offers the best protection.  For most indoor applications, 1-mil (0.025-mm) barrier is 
adequate.  For outdoor applications, select either 3-mil (0.075-mm) or Polysurlyn barrier. 

 Moisture Barrier for Indoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper. 
 Moisture Barrier for Outdoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper]. 
 Factory-Fabricated Fitting Covers: 

a. Same material, finish, and thickness as jacket. 
b. Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows. 
c. Tee covers. 
d. Flange and union covers. 
e. End caps. 
f. Beveled collars. 
g. Valve covers. 
h. Field fabricate fitting covers only if factory-fabricated fitting covers are not available. 

2.10. TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with 
ASTM C 1136. 

 Width:  3 inches. 
 Thickness:  11.5 mils. 
 Adhesion:  90 ounces force/inch in width. 
 Elongation:  2 percent. 
 Tensile Strength:  40 lbf/inch in width. 
 ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with 
ASTM C 1136. 

 Width:  3 inches. 
 Thickness:  6.5 mils. 
 Adhesion:  90 ounces force/inch in width. 
 Elongation:  2 percent. 
 Tensile Strength:  40 lbf/inch in width. 
 FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 
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C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  Suitable for 
indoor and outdoor applications. 

 Width:  2 inches. 
 Thickness:  6 mils. 
 Adhesion:  64 ounces force/inch in width. 
 Elongation:  500 percent. 
 Tensile Strength:  18 lbf/inch in width. 

D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

 Width:  2 inches. 
 Thickness:  3.7 mils. 
 Adhesion:  100 ounces force/inch in width. 
 Elongation:  5 percent. 
 Tensile Strength:  34 lbf/inch in width. 

E. PVDC Tape:  White vapor-retarder PVDC tape with acrylic adhesive. 

 Width:  3 inches. 
 Film Thickness:  6 mils. 
 Adhesive Thickness:  1.5 mils. 
 Elongation at Break:  145 percent. 
 Tensile Strength:  55 lbf/inch in width. 

2.11. SECUREMENTS 

A. Aluminum Bands:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch wide 
with wing or closed seal. 

B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel. 

2.12. INSULATION SCHEDULE 

A. See plans for piping and insulation schedule.  Other insulation requirements are scheduled below: 

INSULATION SERVICE SIZE TYPE THICKNESS JACKET 

Drinking Fount. Drain  All Sizes FE 1” ASJ-SSL 

Condensate Drain All Sizes FE ½” ASJ-SSL 

Roof Drain Bodies All Sizes FE ½” ASJ-SSL 

     

MF - Mineral-Fiber  FE - Flexible Elastomeric   

2.13. LAVATORIES AND SINK INSULATION 

A. Insulate all exposed hot, cold and waste piping associated with lavatories and sinks with Truebro “Handi 
Lav-Guard” insulation kit model no. 102.  Equivalent by Brocar Products Inc. or Proto P-trap and valve covers. 

PART 3 – EXECUTION 

3.1. EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and other conditions 
affecting performance of insulation application. 

 Verify that systems and equipment to be insulated have been tested and are free of defects. 
 Verify that surfaces to be insulated are clean and dry. 
 Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2. PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect 
insulation application. 

B. Coordinate insulation installation with the trade installing heat tracing.  Comply with requirements for heat tracing 
that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel 
surfaces, use demineralized water. 
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3.3. GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids 
throughout the length of equipment and piping including fittings, valves, and specialties. 

B. All portions of piping shall be insulated, including inside walls, chases and other concealed spaced. 
C. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of 

equipment and pipe system as specified in insulation system schedules. 
D. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do 

not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 
E. Install insulation with longitudinal seams at top and bottom of horizontal runs. 
F. Install multiple layers of insulation with longitudinal and end seams staggered. 
G. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 
H. Keep insulation materials dry during application and finishing. 
I. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 

recommended by insulation material manufacturer. 
J. Install insulation with least number of joints practical. 
K. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, 

anchors, and other projections with vapor-barrier mastic. 

 Install insulation continuously through hangers and around anchor attachments. 
 For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point 

of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment 
to structure with vapor-barrier mastic. 

 Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts 
with adhesive or sealing compound recommended by insulation material manufacturer. 

 Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged 
to protect jacket from tear or puncture by hanger, support, and shield. 

L. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film 
thicknesses. 

M. Install insulation with factory-applied jackets as follows: 

 Draw jacket tight and smooth. 
 Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  Secure strips 

with adhesive and outward clinching staples along both edges of strip, spaced 4 inches on center. 
 Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal seams at 

bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching 
staples along edge at 2 inches on center. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

 Cover joints and seams with tape as recommended by insulation material manufacturer to maintain vapor 
seal. 

 Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent 
to pipe flanges and fittings. 

N. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness. 
O. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal 

movement. 
P. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at 

least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints. 
Q. For above ambient services, do not install insulation to the following: 

 Vibration-control devices. 
 Testing agency labels and stamps. 
 Nameplates and data plates. 
 Manholes. 
 Handholes. 
 Cleanouts. 

R. Undamaged insulation systems on cold surface piping and equipment shall perform their intended functions as 
vapor barriers and thermal insulation without premature deterioration of insulation or vapor barrier.  Contractor 
shall take every reasonable precaution to provide insulation systems with continuous unbroken vapor barriers. 

3.4. PENETRATIONS 

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation 
continuously through walls and partitions. 
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B. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through 
penetrations of fire-rated walls and partitions. 

 Comply with requirements in Penetration Firestopping and fire-resistive joint sealers. 

C. Insulation Installation at Floor Penetrations: 

 Pipe:  Install insulation continuously through floor penetrations. 
 Seal penetrations through fire-rated assemblies.  Comply with requirements in Penetration Firestopping." 

3.5. GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more specific requirements 
are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

 Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous 
thermal and vapor-retarder integrity, unless otherwise indicated. 

 Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and 
density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and bonded 
with adhesive.  Fill joints, seams, voids, and irregular surfaces with insulating cement finished to a 
smooth, hard, and uniform contour that is uniform with adjoining pipe insulation. 

 Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and 
thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section closely to the 
next and hold in place with tie wire.  Bond pieces with adhesive. 

 Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, 
and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times 
the thickness of pipe insulation, or one pipe diameter, whichever is thicker.  For valves, insulate up to 
and including the bonnets, valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular 
surfaces with insulating cement. 

 Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, 
and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times 
the thickness of pipe insulation, or one pipe diameter, whichever is thicker.  Fill joints, seams, and 
irregular surfaces with insulating cement.  Insulate strainers so strainer basket flange or plug can be 
easily removed and replaced without damaging the insulation and jacket.  Provide a removable reusable 
insulation cover.  For below ambient services, provide a design that maintains vapor barrier. 

 Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining 
pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, 
whichever is thicker. 

 Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install 
vapor-barrier mastic for below ambient services and a breather mastic for above ambient services.  
Reinforce the mastic with fabric-reinforcing mesh.  Trowel the mastic to a smooth and well-shaped 
contour. 

 For services not specified to receive a field-applied jacket except for flexible elastomeric and polyolefin, 
install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with 
PVC end caps.  Tape PVC covers to adjoining insulation facing using PVC tape. 

 Stencil or label the outside insulation jacket of each union with the word "UNION."  Match size and color 
of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test 
connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment.  
Shape insulation at these connections by tapering it to and around the connection with insulating cement and 
finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to the following: 

 Make removable flange and union insulation from sectional pipe insulation of same thickness as that on 
adjoining pipe.  Install same insulation jacket as adjoining pipe insulation. 

 When flange and union covers are made from sectional pipe insulation, extend insulation from flanges 
or union long at least two times the insulation thickness over adjacent pipe insulation on each side of 
flange or union.  Secure flange cover in place with stainless-steel or aluminum bands.  Select band 
material compatible with insulation and jacket. 

 Construct removable valve insulation covers in same manner as for flanges except divide the two-part 
section on the vertical center line of valve body. 

 When covers are made from block insulation, make two halves, each consisting of mitered blocks wired 
to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to flanges with tie wire.  
Extend insulation at least 2 inches over adjacent pipe insulation on each side of valve.  Fill space 
between flange or union cover and pipe insulation with insulating cement.  Finish cover assembly with 
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insulating cement applied in two coats.  After first coat is dry, apply and trowel second coat to a smooth 
finish. 

 Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal 
jacket. 

3.6. CALCIUM SILICATE INSULATION INSTALLATION 

A. Insulation Installation on Domestic Water Boiler Breechings: 

 Secure single-layer insulation with stainless-steel bands at 12-inch intervals and tighten bands without 
deforming insulation material. 

 Install 2-layer insulation with joints tightly butted and staggered at least 3 inches.  Secure inner layer with 
wire spaced at 12-inch intervals.  Secure outer layer with stainless-steel bands at 12-inch intervals. 

 On exposed applications without metal jacket, finish insulation surface with a skim coat of mineral-fiber, 
hydraulic-setting cement.  When cement is dry, apply flood coat of lagging adhesive and press on one 
layer of glass cloth.  Overlap edges at least 1 inch.  Apply finish coat of lagging adhesive over glass 
cloth.  Thin finish coat to achieve smooth, uniform finish. 

B. Insulation Installation on Straight Pipes and Tubes: 

 Secure single-layer insulation with stainless-steel bands at 12-inch intervals and tighten bands without 
deforming insulation materials. 

 Install 2-layer insulation with joints tightly butted and staggered at least 3 inches.  Secure inner layer with 
wire spaced at 12-inch intervals.  Secure outer layer with stainless-steel bands at 12-inch intervals. 

 Apply a skim coat of mineral-fiber, hydraulic-setting cement to insulation surface.  When cement is dry, 
apply flood coat of lagging adhesive and press on one layer of glass cloth or tape.  Overlap edges at 
least 1 inch.  Apply finish coat of lagging adhesive over glass cloth or tape.  Thin finish coat to achieve 
smooth, uniform finish. 

C. Insulation Installation on Pipe Flanges: 

 Install preformed pipe insulation to outer diameter of pipe flange. 
 Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of 

pipe insulation. 
 Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight 

pipe segments with cut sections of block insulation of same material and thickness as pipe insulation. 
 Finish flange insulation same as pipe insulation. 

D. Insulation Installation on Pipe Fittings and Elbows: 

 Install preformed sections of same material as straight segments of pipe insulation when available.  
Secure according to manufacturer's written instructions. 

 When preformed insulation sections of insulation are not available, install mitered sections of calcium 
silicate insulation.  Secure insulation materials with wire or bands. 

 Finish fittings insulation same as pipe insulation. 

E. Insulation Installation on Valves and Pipe Specialties: 

 Install mitered segments of calcium silicate insulation to valve body.  Arrange insulation to permit access 
to packing and to allow valve operation without disturbing insulation. 

 Install insulation to flanges as specified for flange insulation application. 
 Finish valve and specialty insulation same as pipe insulation. 

3.7. FLEXIBLE ELASTOMERIC INSULATION INSTALLATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in 
insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

 Install pipe insulation to outer diameter of pipe flange. 
 Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of 

pipe insulation. 
 Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight 

pipe segments with cut sections of sheet insulation of same thickness as pipe insulation. 
 Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

 Install mitered sections of pipe insulation. 
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 Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

 Install preformed valve covers manufactured of same material as pipe insulation when available. 
 When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve 

body.  Arrange insulation to permit access to packing and to allow valve operation without disturbing 
insulation. 

 Install insulation to flanges as specified for flange insulation application. 
 Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated. 

3.8. MINERAL-FIBER INSULATION INSTALLATION 

A. Insulation Installation on Straight Pipes and Tubes: 

 Secure each layer of preformed pipe insulation to pipe with wire, bands or SSL (self sealing lap) closure 
system and tighten bands without deforming insulation materials. 

 Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-
barrier mastic and joint sealant.  If the ASJ jacket is equipped with SSL closure system, use it to seal the 
longitudinal seam. 

 For insulation with factory-applied jackets on above ambient surfaces, secure laps with outward clinched 
staples at 6 inches on center. 

 For insulation with factory-applied jackets on below ambient surfaces, do not staple longitudinal tabs but 
secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with 
vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

 Install preformed pipe insulation to outer diameter of pipe flange. 
 Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of 

pipe insulation. 
 Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight 

pipe segments with mineral-fiber blanket insulation. 
 Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and 

seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

 Install preformed sections of same material as straight segments of pipe insulation when available. 
 When preformed insulation elbows and fittings are not available, install mitered sections of pipe 

insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire or 
bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

 Install preformed sections of same material as straight segments of pipe insulation when available. 
 When preformed sections are not available, install mitered sections of pipe insulation to valve body. 
 Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation. 
 Install insulation to flanges as specified for flange insulation application. 

3.9. FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-applied 
jackets. 

 Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
 Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive. 
 Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

 Draw jacket material smooth and tight. 
 Install lap or joint strips with same material as jacket. 
 Secure jacket to insulation with manufacturer's recommended adhesive. 
 Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end joints. 
 Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-barrier 

mastic. 

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal 
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applications, install with longitudinal seams along top and bottom of tanks and vessels.  Seal with manufacturer's 
recommended adhesive. 

 Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead 
along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap 
longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by 
insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches on center. and at end joints. 

E. Where PVDC jackets are indicated, install as follows: 

 Apply three separate wraps of filament tape per insulation section to secure pipe insulation to pipe prior 
to installation of PVDC jacket. 

 Wrap factory-presized jackets around individual pipe insulation sections with one end overlapping the 
previously installed sheet.  Install presized jacket with an approximate overlap at butt joint of 2 inches 
over the previous section.  Adhere lap seal using adhesive or SSL, and then apply 1-1/4 circumferences 
of appropriate PVDC tape around overlapped butt joint. 

 Continuous jacket can be spiral wrapped around a length of pipe insulation.  Apply adhesive or PVDC 
tape at overlapped spiral edge.  When electing to use adhesives, refer to manufacturer's written 
instructions for application of adhesives along this spiral edge to maintain a permanent bond. 

 Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with an outer 
circumference of 33-1/2 inches or less.  The 33-1/2-inch- circumference limit allows for 2-inch- overlap 
seal.  Using the length of roll allows for longer sections of jacket to be installed at one time.  Use adhesive 
on the lap seal.  Visually inspect lap seal for "fishmouthing," and use PVDC tape along lap seal to secure 
joint. 

 Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and wrapping a 
minimum of 1-1/4 circumferences to avoid damage to tape edges. 

3.10. FINISHES 

A. Equipment and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with 
paint system identified below and as specified in other painting Sections. 

 Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and finish coat 
paint.  Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation 
manufacturer's recommended protective coating. 

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the 
completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.11. FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 
B. Perform tests and inspections. 
C. Tests and Inspections: 

 Inspect field-insulated equipment, randomly selected by Architect, by removing field-applied jacket and 
insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to one 
location for each type of equipment defined in the "Equipment Insulation Schedule" Article.  For large 
equipment, remove only a portion adequate to determine compliance. 

 Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied 
jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited 
to three locations of straight pipe, three locations of threaded fittings, three locations of welded fittings, 
three locations of threaded valves, and three locations of flanged valves for each pipe service defined in 
the "Piping Insulation Schedule, General" Article. 

D. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with 
requirements. 

E. Insulation failing to meet workmanship and appearance standards shall be replaced with an acceptable 
installation before final acceptance of project will be given.  Insulation failing to meet performance requirements 
of this specification for a period of one year after date of final acceptance or through one heating season and 
one cooling season, whichever is longer shall be replaced with an acceptable installation.  All costs to correct 
insulation deficiencies and costs to repair damages to other work shall be at Plumbing Contractors expense at 
no cost to owner. 
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SECTION 221000 – PLUMBING PIPING 
221000 PLUMBING PIPING 

PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 220010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

1.2. SUBMITTALS 

A. Product Data:  For each type of product to be used. 

PART 2 - PRODUCTS 

2.1. PIPING MATERIALS 

A. Piping used throughout project shall conform to the following specifications.  Piping shall be plainly marked with 
manufacturers name and weight.  See piping material schedule at end of this Section for materials to be used 
for each piping system. 

 Cast Iron Bell and Spigot Soil Pipe 

a. Pipe and fittings shall be gray cast iron bell and spigot conforming to ASTM A-74. 
b. Seal joints with neoprene gaskets conforming to ASTM C-564. 
c. Pipe and fittings shall be marked with the CISPI trademark or receive approval of engineer. 
d. Pipe and fittings by AB&I, Charlotte, Star or Tyler 

 Hubless Cast Iron Soil Pipe 

a. Pipe and fittings shall be gray cast iron conforming to CISPI 301. 
b. Pipe joints shall be no-hub heavy duty couplings consisting of neoprene rubber sleeve 

conforming to ASTM C-564 and mfg. by Husky SD 4000, Clamp all-125 or MG.  Equivalent 
Mission.Heavyweight, Ideal Clamp Product. 

c. Pipe and fittings shall be marked with the CISPI trademark or receive approval of engineer. 
d. Pipe and fittings by AB&I, Charlotte, Star or Tyler 

 Ductile Iron Pipe: 

a. Pipe 

i. Ductile iron shall be ANSI A21.51, AWWA C151.  All pipe joints shall be mechanical 
unless otherwise indicated.  Pipe shall be color coded by blotches of paint.  The 
Contractor shall submit a “color class” schedule of the pipe as marked by the 
manufacturer. 

ii. Inside coating shall be cement-mortar lining with seal coat of bituminous material in 
accordance with ANSI A21.4. 

iii. American Water Works Associations (AWWA) Standards: C151-86 Ductile-Iron Pipe, 
Centrifugally Cast in Metal Molds or Sand-Lined Molds, for water, or other liquids. 

iv. American National Standards Institute (ANSI):  A21.4-1985 Cement mortar lining for 
gray-iron and Ductile-Iron Pipe and Fittings for water.  A21.10-1987 Gray-Iron and 
Ductile-Iron Fittings, 3 inch through 48 inch for water and other liquids.  A21.11-1985 
Rubber gasket joints for gray-iron and ductile-iron pressure pipe and fittings.  A21.51-
1986 Ductile-iron pipe centrifugally cast in metal molds for sand-lined molds for water 
or other liquids (AWWA C151-1981). 

b. Ductile Iron Pipe Joints and Fittings: 

i. Joints:  Ductile iron shall be mechanical joints of the latest approved design of the 
manufacturer.  Joints shall be so designed to guarantee a water-tight joint for the life 
of the pipeline. 

ii. Fittings:  Ductile iron shall be short body mechanical as shown on the drawings, or 
required of the same pressure design as the pipe.  Dimensional control and joint 
design shall conform to ANSI Standard A21.10 and A21.11.  All fittings shall be coated 
as specified for the pipe.  Where rods or ties are shown or called for, fittings shall be 
provided with anchoring lugs. 

iii. Joint Materials: Ductile Iron Joint: Mechanical joints, bolts, glands, retainer glands and 
gaskets, ANSI Standard A21.11. 

 Carbon Steel Pipe (1/8” thru 2”): 
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a. Pipe: 

i. Provide seamless carbon steel conforming to ASTM specification A-106.  
ii. Pipe joints shall be threaded conforming to ANSI Standard B2.1. 

b. Carbon Steel Welding Fittings: 

i. Provide carbon low alloy seamless steel welding fittings conforming to current ANSI 
Standard B16.9 and ASTM Specification A234. 

c. Grooved Joint Fittings:  

i. Provide ductile iron fittings conforming to ASTM A536, Grade 65-45-12; or factory-
fabricated from ASTM A53 steel pipe. 

d. Branch Connection Welding Fittings: 

i. Provide carbon steel weldolet fittings conforming to ANSI Standards B16.9, B16.11, 
B31.1.0 and ASTM specification A105, Grade 11. 

e. Branch Connection, Welding to Screwed Fitting: 

i. Provide carbon steel threadolet fitting conforming to ANSI Standards B16.9, B16.11, 
B31.1, and ASTM Specification A105, Grade 11. 

f. Carbon Steel Flanges: 

i. Provide carbon steel flanges conforming to ASTM Specification A181, Grade 1, and 
ANSI Standard B16.5. 

g. Malleable Iron Screwed Fittings: 

i. Provide screwed malleable iron fittings conforming to ANSI Standard B16.3, and 
ASTM Specification A-47 grade 32510.    

h. Cast Iron Screwed Fittings: 

i. Provide screwed cast iron fittings conforming to ANSI Standard B16.4, B2.1, and 
ASTM Specification A-126, Class A. 

i. Roll Grooved Pipe Couplings: 

i. Provide Victaulic Installation-Ready Style 107N (rigid) couplings with Grade “EHP” 
gasket (EPDM compound) in mechanical areas.  Provide Victaulic Installation-Ready 
Style #177 or approved equal style (flexible) couplings with Grade “EHP” or “E” gasket 
in other areas.  Provide with ductile iron housing and nuts and bolts. 

ii. UL classified in accordance with NSF-61 for potable water service. The system shall 
meet the low-lead requirements of NSF-372. 

 Carbon Steel Pipe (2-1/2” and above): 

a. Pipe: 

i. Provide electric resistance welded carbon steel pipe conforming to ASTM 
Specification A-53. 

ii. Pipe ends shall be beveled for welding. 

b. Carbon Steel Welding Fittings: 

i. Provide carbon low alloy seamless steel welding fittings conforming to current ANSI 
Standard B16.9 and ASTM Specification A234. 

c. Branch Connection Welding Fittings: 

i. Provide carbon steel weldolet fittings conforming to ANSI Standards B16.9, B16.11, 
B31.1.0 and ASTM specification A105, Grade 11. 

d. Branch Connection, Welding to Screwed Fitting: 

i. Provide carbon steel threadolet fitting conforming to ANSI Standards B16.9, B16.11, 
B31.1, and ASTM Specification A105, Grade 11. 

e. Carbon Steel Flanges: 
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i. Provide carbon steel flanges conforming to ASTM Specification A181, Grade 1, and 
ANSI Standard B16.5. 

f. Malleable Iron Screwed Fittings: 

i. Provide screwed malleable iron fittings conforming to ANSI Standard B16.3, and 
ASTM Specification A-47 grade 32510.    

g. Cast Iron Screwed Fittings: 

i. Provide screwed cast iron fittings conforming to ANSI Standard B16.4, B2.1, and 
ASTM Specification A-126, Class A. 

h. Grooved Joint Fittings:  

i. Provide ductile iron fittings conforming to ASTM A536, Grade 65-45-12; or factory-
fabricated from ASTM A53 steel pipe. 

i. Pipe Flange Gaskets: 

i. Provide 1/16” thick asbestos free gaskets full face or ring type as required.  Gaskets 
shall be factory cut. 

ii. Gaskets by Durable Mfg. Co. or Garlock Company. 

j. Roll Grooved Pipe Couplings: 

i. Provide Victaulic Installation-Ready Style 107N couplings with Grade “EHP” gasket 
(EPDM compound) in mechanical areas.  Provide Victaulic Installation-Ready Style 
#177 or approved equal style (flexible) couplings with Grade “EHP” or “E” gasket in 
other areas.  Provide with ductile iron housing and nuts and bolts. 

ii. UL classified in accordance with NSF-61 for potable water service. The system shall 
meet the low-lead requirements of NSF-372. 

k. Steel Press fittings: Provide fittings for press style joints by Viega, Merit or Nibco. 

 

 Copper Tube: 

a. Tube/Pipe: 

i. Provide hard temper copper water tube conforming to requirements of current ASTM 
Specification B-88.  Tubing shall be Type K, L, or M as listed in schedule.  Tubing 
joints shall be soldered, brazed or Viega Pro-Press style fittings.  See schedule for 
joining method to be used. 

ii. Pipe by Anaconda, Cerro, Chase, Mueller or Revere Copper. 

b. Wrought Copper Fittings: 

i. Provide wrought solder joint copper tube fitting conforming to ANSI Standard B16.22 
ii. Fittings by Anaconda, Chase, Nibco 

c. Grooved Joint Fittings: ASME B16.22 wrought copper or cast bronze to ASME B16.18. 
Manufactured to copper-tube dimensions. (Flaring of tube or fitting ends to accommodate 
alternate sized couplings is not permitted.) Victaulic Copper Connection. 

d. Provide Victaulic Installation-Ready Style 607H couplings with grade ‘EHP’ gasket. Copper-
tube dimensions with offsetting, angle-pattern bolt pads. 

e. Press fitting: Provide fittings for press style joints by Viega, Merit or Nibco. 

 

 Copper Tube Type ACR: 

a. Pipe/Tube: 

i. Provide hard temper nitrogenized copper refrigerant tube conforming to requirements 
of current ASTM B-88. Tubes shall be Type L or K as listed in schedule. 

ii. Tubing joints shall be brazed. 
iii. Pipe by Anaconda, Cerro, or Mueller. 

b. Wrought Copper Fittings: 

i. Provide wrought solder joint copper tube fitting conforming to ANSI Standard B16.22 
ii. Fittings by Anaconda, Chase or Nibco. 
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 Polyethylene Pipe Natural Gas Piping: 

a. Provide polyethylene pipe for gas service conforming to ASTM D-1248.  Pipe shall be UV 
stabilized.   

b. SDR of 11. 
c. Pipe by Driscopipe or equal. 

 Polyvinyl Chloride Drain Waste Pipe: 

a. Pipe: 

i. Provide Schedule 40 polyvinyl chloride solid core plastic drain waste and vent pipe 
conforming to ASTM D2665.  Joints shall be properly cleaned, primed and glued where 
scheduled. 

ii. Polyvinyl Chloride (PVC) Pipe & Fittings Cell Class 12454 B.  ASTM D 2241 SDR-26 
iii. Pipe by Charlotte, Genova, Crestline or equal. 

b. PVC Fittings: 

• PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, 
waste, and vent patterns and to fit Schedule 40 pipe.  PVC Non-pressure Piping 
Joints:  Join piping according to ASTM D 2665.  

• Joints shall be of a push-on type with a bell-end grooved to receive a 
synthetic rubber gasket when scheduled. Solvent welded joints are not allowed 
outside the building. The joint shall be made in accordance with ASTM D 3212. 

ii. Equivalents:  Spears, Lasco or equal. 

 Polypropylene Chemical Waste and Vent Pipe: 

a. Pipe: 

i. Provide Schedule 40 polypropylene pipe conforming to current ASTM D635 and 
D2447-74.     

ii. Pipe by Lab/Line-Enfield Industrial Corp. or Orion equal. 

b. Polypropylene Joints: 

i. Above grade joints shall be mechanical joints conforming to current ASTM 
Specification C-425.  Below grade joints shall be fusion weld connections. 

 Cross linked Polyethylene Pipe: 

a. Tubing Standard: ViegaPEX High-Density Cross-linked polyethylene tubing shall be 
manufactured to the requirements of ASTM F876 and meet the standard grade hydrostatic 
pressure ratings from Plastic Pipe Institute in accordance with TR-4/03. The following three 
standard grade ratings are required. 

i. 200 degrees F at 80 psig 
ii. 180 degrees F at 100 psig 
iii. 73.4 degrees F at 160 psig 

b. Chlorine testing: According to ASTM F876 shall meet or exceed the following end use condition. 

i. End use conditions of : 100% @ 140°F 
ii. Per PEX 5006 (CL5) or NSF P171 (CLR) 

c. Tubing Standard: FostaPEX High-Density Cross-linked polyethylene tubing shall be 
manufactured to the requirements of ASTM F876 and meet the standard grade hydrostatic 
pressure ratings from Plastic Pipe Institute in accordance with TR-4/03. The following three 
standard grade ratings are required. 

i. 200 degrees F at 80 psig 
ii. 180 degrees F at 100 psig 
iii. 73.4 degrees F at 160 psig 

d. Fitting Standard: PEX Press fittings shall be manufactured from UNS C83600, C87700 or 
C87710 Bronze and meet the requirements of ASTM F877 tested as a system with ViegaPEX 
tubing. The PEX Press sleeve shall be manufactured out of a 304 grade or better stainless steel 
and have one to three view holes incorporated in it to ensure proper PEX tubing insertion. 

e. Equivalent system by Uponor  
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i. Pipe/Tube 

• Material: Cross-linked polyethylene (PEX) manufactured by PEX-a or 
Engel method.  Type: Wirsbo AQUAPEX. Material Standard: Manufactured in 
accordance with ASTM F876 and ASTM F877 and tested for compliance by an 
independent third party agency. Standard grade hydrostatic design and pressure 
ratings from PPI.  

ii. Fittings  

• Material: Fitting assembly shall be manufactured from material listed in 
paragraph 5.1 of ASTM F1960. Material Standard: Comply with ASTM F1960.  Type: 
PEX-a cold expansion fitting. Assembly shall consist of the appropriate ProPEX insert 
with a corresponding ProPEX Ring.  

 HDPE Below Grade Polyethylene Water Piping: 

a. Provide high density polyethylene pipe listed for use in underground water service applications.  
Pipe shall be UV stabilized.   

b. DR 9, ASTM D3035, AWWA C901, NSF 
c. PE3408/PE3608 material conforming to ASTM D3350 with the cell classification of 345464C/E 

and is listed with the Plastic Pipe Institute’s (PPI) TR4. Formulated with carbon black and 
ultraviolet stabilizer for maximum protection against UV rays for added assurance. 

d. Joints shall be fused.  

 Modular Aluminum Piping 

a. Pipe 

i. ¾” – 6”  
ii. 190 psi working pressure 
iii. Working temperatures: 0 Deg F to 140 Deg F 
iv. Compatible with all types of compressor lubricants -compressed air, vacuum, inert gas 
v. Conforms to ASME B31.1  
vi. Fire resistant to flammability standard UL94HB  
vii. OSHA Compliant 
viii. Color: Blue (RAL 5012) 

b. Fittings 

i. Bite ring: stainless steel 
ii. Die Cast Aluminum Alloy 
iii. O-ring: Nitrile -Electrocoated 
iv. Provide clamps, unions, valves, fittings, manifolds, quick drops, gauges of same 

modular system.   

PART 3 EXECUTION 

3.1. PIPING INSTALLATION 

A. Piping systems materials and installation shall conform to the following standards and codes. 

 System: Natural Gas Piping 

a. Code: ANSI Standard B31.12 “Fuel Gas Piping” 

B. Natural Gas piping and other fuel piping systems shall be installed per code.  All fittings in chases, solid walls, 
floors, etc. shall be welded, fused or otherwise listed for installation in concealed locations.  Other acceptable 
methods shall include providing ventilated casings for installation in these situations.  Unions, elbows, bushings, 
etc. shall not be installed in concealed locations and shall only be installed in accessible locations. 

C. No piping containing water shall be located in areas subject to freezing temperatures, including: unheated attics, 
unheated plenums, chases wall spaces or cavities within exterior walls, under slabs, or in concrete.  

D. Pipe sizes indicated on plans and as specified refer to nominal size in inches, unless otherwise indicated.  Pipes 
are sized to nearest ½”.  In no case shall piping smaller than size specified be used. 

E. Install drainage piping pitched down at a minimum slope of 1/4 inch per foot (2 percent) for piping 3 inch and 
smaller, and 1/8 inch per foot (1 percent) for piping 4 inch and larger.  Install vent piping pitched to drain back 
by gravity to the sanitary drainage piping system. 

F. Contractor shall provide and be responsible for proper location of pipe sleeves, hangers, supports, and inserts.  
Install hangers, supports, inserts, etc., as recommended by manufacturer and as specified and detailed on 
drawings.  

G. Verify construction types and provide proper hangers, inserts and supports for construction used.  Install inserts, 
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hangers and supports in accordance with manufacturers load ratings and provide for thermal expansion of piping 
without exceeding allowable stress on piping or supports.  Provide solid type hangers and supports where pipe 
travel exceeds manufacturer’s recommendations for fixed hanger and supports.   

H. Install piping parallel with building lines and parallel with other piping to obtain a neat and orderly appearance 
of piping system.  Secure piping with approved anchors and provide guides where required to insure proper 
direction of piping expansion.  Piping shall be installed so that allowable stress for piping, valves and fittings 
used are not exceeded during normal operation or testing of piping system. 

I. Install piping so that systems can be completely drained.  Provide piping systems with valve drain connections 
at all low pipe and ahead of all sectionalizing valves whether shown on plans or not.  Drain lines shall be ¾”. 

J. Drain valves on closed piping systems such as chilled water system shall have lock shields and plugged or 
capped outlets to protect system from inadvertent drainage. 

K. Pitch all piping and where possible make connections from horizontal piping so that air can be properly vented 
from system.  Provide air vents as specified at all system high points and at drop in piping in direction of flow.  
Use eccentric reducers where necessary to avoid air pockets in horizontal piping. 

L. Provide unions or flanged joints in each pipe line preceding connections to equipment to allow removal for repair 
or replacement.  Provide all screwed and control valves with unions adjacent to each piping connection.  Provide 
screwed end valves with union adjacent to valve unless valve can be otherwise easily removed from line.   

M. Fittings pressures and temperature ratings shall be equal to or exceed maximum operating temperature and 
working pressure of piping system.  No mitered or field fabricated pipe fittings will be permitted. 

N. All pipe threads shall meet ANSI Standard B2.1 for taper pipe threads.  Lubricate pipe threads with Teflon thread 
sealant and lubricating compound applied full strength.  Powdered or made-up compound will not be permitted.  
Pipe thread compound shall be applied only to male pipe threads. 

O. Brazed socket type joints shall be made with suitable brazing alloys.  Minimum socket depth shall be sufficient 
for intended service.  Brazing alloy shall be end fed into socket, and shall fill completely annular clearance 
between socket and pipe or tube.  Brazed joints depending solely upon a fillet rather than a socket type joint will 
not be acceptable. 

P. Soft soldered socket type joints shall be made with sill-floss or 95-5 tin-antimony solder as required by 
temperature and pressure rating of piping system.  Soldered socket-type joints shall be limited to systems 
containing non-flammable and non-toxic fluids.  Soldered socket-type joints shall not be used on piping systems 
subject to shock vibration.  Soldered joints depending solely upon a fillet rather than a socket-type joint will not 
be acceptable. 

Q. Make changes in piping size and direction with approved factory made fittings.  Provide fittings suitable for at 
least 125 PSI working pressure or of pressure rating required for maximum working pressure of system 
whichever is greater. 

3.2. PIPING SUPPORTS, ANCHORS, SLEEVES AND SEALS 

A. Furnish proper type and size pipe sleeves to General Contractor for installation in concrete or masonry walls or 
floors.  Sleeves are not required for supply and waste piping through wall supporting plumbing fixtures or for 
cast iron soil pipe passing through concrete slab or grade except where penetrating a membrane waterproof 
floor.  

B. Plumbing Contractor shall supervise installation of sleeves to insure proper location and installation. 
C. Each sleeve shall be continuous through wall floor or roof and shall be cut flush on each side except where 

indicated otherwise.  Sleeves shall not be installed in structural member except where indicated or approved. 
D. Sleeves passing through above grade floors subject to flooding such as toilet rooms, bathrooms, equipment 

rooms and kitchens shall be cast iron with integral flanges and shall extend 1 inch above finished floor.  Size 
sleeves for and seal space between pipe sleeve with Thunderline Link-Seal. 

E. Provide steel pipe sleeves in bearing walls and masonry walls.  Opening in non-bearing walls, floors and ceilings 
may be 20 gauge galvanized pipe sleeves or openings cut with concrete core drill. 

F. Pipe insulation shall run continuous through pipe sleeves with ¼” minimum clearance between insulation and 
pipe sleeve.  Provide metal jackets over insulated pipes passing through fire walls, floors and smoke partitions.  
Jacket shall be 0.018 stainless steel extending 12 inches on either side of barrier and secured to insulation with 
3/8” wide band.  Seal annular space between jacket and pipe sleeves with Thunderline High Temperature Link 
Seal. 

G. Pipe wall penetrations exposed to view shall have tight fitting escutcheons or flanges to cover all voids around 
openings. 

H. All below grade and exterior wall penetrations shall be installed in a pipe sleeve and sealed between the pipe 
and pipe sleeve with Thunderline High Temperature Link Seal. 

I. Provide sleeves through all fire-rated walls and fill voids surrounding sleeves and interior to sleeves around 
cables with Nelson “Flameseal” fire stop putty with U.L. listed 3 hour rating installed as per manufacturers 
recommendations. 

 Equivalent by Hilti, Inc., Johns Manville, Nelson Firestop Products, NUCO Inc., RectorSeal Corporation, 
Specified Technologies Inc., 3M, Tremco, USG, Dow, Chemelex. 



  KCKCC Field House Addition 

   

 

PLUMBING PIPING  221000-7 

 

3.3. PIPE HANGERS AND SUPPORTS 

A. Provide and be responsible for locations of piping hangers, supports and inserts, etc., required for installation 
of piping under this contract.  Design of hangers and supports shall conform to current issue of Manufacturers 
Standardization Society Specification (MSS) SP-58. 

B. Pipe hangers shall be capable of supporting piping in all conditions of operation.  They shall allow free expansion 
and contraction of piping, and prevent excessive stress resulting from transferred weight being induced into pipe 
or connected equipment.  Support horizontal or vertical pipes at locations of least vertical movement. 

C. Where horizontal piping movements are such that hanger rod angularity from vertical is greater than 4 degrees 
from cold to hot position of pipe, offset hanger, pipe, and structural attachments so that rod is vertical in hot 
position.   

D. Hangers shall not become disengaged by movements of supported pipe. 
E. Provide sufficient hangers to adequately support piping system at specified spacing, at changes in piping 

direction and at concentrated loads.  Hangers shall provide for vertical adjustment to maintain pitch required for 
proper drainage, and for longitudinal travel due to expansion and contraction of piping.  Fasten hangers to 
building structural members wherever practicable. 

F. Unless indicated otherwise on drawings support horizontal steel piping as follows: 

PIPE SIZE ROD DIAMETER MAXIMUM 
SPACING 

Up to 1-1/4” 3/8” 8 Ft. 

1-1/2” to 2” 3/8” 10 Ft. 

2-1/2” to 3-1/2” ½” 12 Ft. 

4” and 5” 5/8” 15 Ft. 

G. Unless indicated otherwise on drawings support horizontal copper tubing as follows: 

NOM. TUBING SIZE ROD DIAMETER MAXIMUM 
SPACING 

Up to 1” 3/8” 6 Ft. 

1-1/4” to 1-1/2” 3/8” 8 Ft. 

2” 3/8” 9 Ft. 

2-1/2” ½” 9 Ft. 

3” and 4” ½” 10 Ft. 

H. Support horizontal cast iron soil pipe with two hangers for each section located close to each hub. 
I. Support vertical cast iron soil pipe at every floor, steel and copper tubing at every other floor except where 

indicated otherwise on drawings. 
J. Provide continuous threaded hanger rods wherever possible.  No chain, wire, or perforated straps shall be used.   
K. Hanger rods shall be subject to tensile loading only, where lateral or axial pipe movement occurs provide suitable 

linkage to permit swing.  Provide pipe support channels with galvanized finish for concealed locations and 
painted finish for exposed locations.  Submit design for multiple pipe supports indicating pipe sizes, service and 
support detail to Architect-Engineer for review prior to fabrication. 

L. Provide Grinnell pipe hangers for vertical pipe risers as follows: 

PIPE MATERIAL PIPE SIZE HANGER FIG. NO. 

Copper ½” thru 4” CT-121 

Steel ¾” thru 20” 261 

M. Provide Grinnell Fig. 194, 195 or 199 steel wall brackets for piping suspended or supported from walls.  Brackets 
shall be prime coated carbon steel. 

N. Mount hangers for insulated piping on outside of pipe insulation sized to allow for full thickness of pipe insulation.   
O. Provide Grinnell Fig. 167 insulation protection shields sized so that line compressive load does not exceed 

one-third of insulation compressive strength.  Shield shall be galvanized steel and support lower 180 degrees 
of pipe insulation on copper tubing.  Provide calcium silicate blocking insulation at each pipe hanger in thickness 
of other adjacent insulation.  Insulation vapor barrier jacket shall overlap to maintain vapor barrier continuous. 
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3.4. INSULATION MATERIALS AND APPLICATIONS METHODS (HANGERS, SUPPORTS, ANCHORS, GUIDES, 
EXPANSION JOINTS, ETC.) 

A. Insulation materials and application methods for piping hangers supports, anchors, guides expansion joints, 
etc., shall be as follows: 

 Insulate hangers and supports from direct contact with cold or hot surfaces (-120oF to 450oF) with rigid 
calcium silicate insulation at suspension points to prevent crushing of insulation.   

 The length or thickness of the insulation support same as the pipe insulation thickness.  Provide ASJ 
type discs or otherwise reestablish vapor barrier. 

B. Structural attachments for pipe hangers shall be as follows: 
C. Concrete Structure: Provide Grinnell Fig. No. 285 cast in concrete insert for loads up to 400 lbs. and Grinnell 

Fig. 281 wedge cast in type concrete insert for loads up to 1200 lbs. 
D. Provide Grinnell pipe hangers for horizontal single pipe runs as follows: 

PIPE MATERIALS PIPE SIZE HANGER FIG. NO. 

Copper ½” thru 4” CT-65 

Steel 3/8” thru 4” 65 

Steel 5” thru 30” 260   

E. Provide Fee and Mason Fig. 600 channel trapeze pipe hangers for horizontal multiple pipe runs with pipe clamps 
or pipe rollers as follows: 

PIPE MATERIALS PIPE SIZE CLAMP NO. ROLLER NO. 

Copper 3/8” thru 4” 8600 CP* 8010 CP* 

Steel 3/8” thru 6” 8500 8010 

*Copper Plated 

F. Pipe supports for horizontal piping mounted on pipe racks or stanchions shall be Advanced Thermal Systems 
low friction graphite slide supports or equivalent by Elcen or Grinnell.  Where racks and supports are not detailed 
on drawings submit detailed support drawings to Architect-Engineer for review prior to fabrication. 

G. Provide Fee and Mason Fig. 404 vibration control hangers at locations where piping vibrations would be 
transmitted to building structure by conventional hangers.  Apply hangers within their load supporting range. 

H. Provide Elcen Fig. 50 pipe saddle with adjuster to support piping from floor.  Provide complete with pedestal 
type floor stand. 

I. Provide necessary structural steel and attachment accessories for installations of pipe hangers and supports.  
Where heavy piping loads are to be attached to building structure verify structural loading with 
Architect-Engineer prior to installations. 

J. Equivalent hangers and supports by Auto-Grip, Basic Engineer, Bee Line, Elcen, Fee & Mason, Fluorocarbon 
Company, Unistrut or Super Strut Inc. 

K. Provide premanufactured pipe support for piping located on flat roofs, unless otherwise indicated on drawings.  
Support will be of modular designs with roller bearings and guide saddles for straight piping runs longer than 
50’ and Unistrut type clamp/support type for other shorter runs.  Maximum pipe support spacing shall be 10’ for 
steel piping.  Copper piping and refrigerant piping shall be supported at shorter distances.  Piping near 
equipment connections shall be supported within 3’ of units.  System supports shall be compatible with roofing 
materials and shall be provided with plates, pads, etc. to spread weight and wear on roof surface.   Provide pipe 
supports from Miro Industries, B-Line, or approved equivalent. 

 

 

END OF SECTION 221000 
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SECTION 221319 – SANITARY WASTE AND STORM PIPING SPECIALTIES 
221319 SANITARY WASTE PIPING SPECIALTIES 

PART 1 GENERAL 

1.1. RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2. SUMMARY 

A. This Section includes the following sanitary drainage piping specialties: 

 Cleanouts. 
 Roof and Overflow Drains 
 Downspout Nozzles 
 Miscellaneous sanitary drainage piping specialties. 
 Roof flashing assemblies. 

1.3. SUBMITTALS 

A. Product Data:  For each type of product include rated capacities, operating characteristics, and accessories: 

1.4. QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency. 
B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a 

testing agency acceptable to authorities having jurisdiction, and marked for intended use. 
C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty 

components. 

PART 2 PRODUCTS 

2.1. CLEANOUTS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated below or a 
comparable product by one of the following: 

 Josam Company; Josam Div. 
 Sioux Chief Manufacturing Company, Inc. 
 Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
 Tyler Pipe; Wade Div. 
 Watts Drainage Products Inc. 
 Zurn Plumbing Products Group; Specification Drainage Operation. 

B. Floor (Concrete Floor Finish):  

 Wade #W-6000-XS cast iron cleanout with square, heavy duty, scoriated nickel bronze top, adjustable 
above to finished floor. 

C. Floor (Quarry Tile Floor Finish):  

 Same as concrete floor finish. 

D. Floor (Tile Floor Finish):  

 Wade #W-6000-TS cast iron cleanout with square heavy duty nickel bronze top, recessed for tile and 
adjustable to finished floor. 

E. Floor (Carpet Floor Finish):  

 Wade #W-6000-XS-72 cast iron cleanout with round, heavy duty nickel bronze top with carpet retainer 
and adjustable to finished floor after concrete has set. 

F. Wall:   

 Wade #W-8450-C cleanout with dura-coated cast iron ferrule and cadmium plated cast iron counter-sunk 
plug complete with round smooth nickel bronze wall access cover and flush over-wall frame. 

G. Verify floor materials used from Architectural plans and provide proper cleanout tops, where they occur in carpet, 
quarry tile, vinyl tile or ceramic tile. 

2.2. ROOF AND OVERFLOW DRAINS 

A. Drains shall be type and style listed below.   
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 Equivalent drains by J.R. Smith, Zurn, Watts or Josam. 

B. Roof Drain Type 1 

 Wade #W-3000 cast iron roof drain with flange, flashing ring with gravel stop and cast iron dome. 

C. Overflow Roof Drain Type 1 

 Wade #W-3000 cast iron roof drain with flange, flashing ring with gravel stop and cast iron dome.  Provide 
with 2” dam. 

2.3. DOWNSPOUT NOZZLES 

A. Provide Wade series 3940 cast bronze downspout nozzles with threaded outlet and flange to secure nozzle to 
wall. 

B. Equivalent drains by J.R. Smith, Zurn, or Josam. 

2.4. FLASHING MATERIALS 

A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum weights and thicknesses, 
unless otherwise indicated: 

 General Use:  4.0-lb/sq. ft. (20-kg/sq. m), 0.0625-inch (1.6-mm) thickness. 
 Vent Pipe Flashing:  3.0-lb/sq. ft. (15-kg/sq. m), 0.0469-inch (1.2-mm) thickness. 
 Burning:  6-lb/sq. ft. (30-kg/sq. m), 0.0938-inch (2.4-mm) thickness. 

B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch (1.01-mm) 
minimum thickness, unless otherwise indicated.  Include G90 (Z275) hot-dip galvanized, mill-phosphatized finish 
for painting if indicated. 

C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil (1.01-mm) minimum 
thickness. 

D. Fasteners:  Metal compatible with material and substrate being fastened. 
E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for 

installation; matching or compatible with material being installed. 
F. Solder:  ASTM B 32, lead-free alloy. 
G. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic. 

PART 3 EXECUTION 

3.1. INSTALLATION 

A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, 
and basic installation requirements. 

B. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise 
indicated: 

 Size same as drainage piping up to NPS 4 (DN 100).  Use NPS 4 (DN 100) for larger drainage piping 
unless larger cleanout is indicated. 

 Locate at each change in direction of piping greater than 45 degrees. 
 Locate at minimum intervals of 50 feet (15 m) for piping NPS 4 (DN 100) and smaller and 100 feet (30 m) 

for larger piping. 
 Not all required cleanouts are shown on the plans in the interest of drawing clarity.  Cleanout that are 

shown are shown are to be located as shown.  Additional code required cleanouts shall be located to be 
along walls (not in middle of halls or large floor areas) and out of general sight lines where possible. 
Install cleanouts so they are accessible by extending them through walls, and floors, to outside of 
building, or to above grade as required. 

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame 
and cover flush with finished wall. 

D. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof. 
E. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof. 
F. Install through-penetration firestop assemblies in plastic conductors and stacks at floor penetrations. 
G. Install deep-seal traps on floor drains and other waste outlets. 
H. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection. 

 Exception:  Fitting may be omitted if trap has trap-seal primer connection. 
 Size:  Same as floor drain inlet. 

I. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane. 
J. Install vent caps on each vent pipe passing through roof. 
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K. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and 
maintenance. 

L. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and 
millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings. 

3.2. CONNECTIONS 

A. Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements 
specified in piping systems.  If Drawings are explicit enough, these requirements may be reduced or omitted. 

B. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

C. Install piping adjacent to equipment to allow service and maintenance. 
D. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems." 
E. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables." 

3.3. FLASHING INSTALLATION 

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required.  Join 
flashing according to the following if required: 

 Lead Sheets:  Burn joints of lead sheets 6.0-lb/sq. ft. (30-kg/sq. m), 0.0938-inch (2.4-mm) thickness or 
thicker.  Solder joints of lead sheets 4.0-lb/sq. ft. (20-kg/sq. m), 0.0625-inch (1.6-mm) thickness or 
thinner. 

 Copper Sheets:  Solder joints of copper sheets. 

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with 
waterproof membrane. 

 Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 10 inches (250 mm), and skirt 
or flange extending at least 8 inches (200 mm) around pipe. 

 Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches (200 mm) around sleeve. 
 Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 inches (200 mm) 

around specialty. 

C. Set flashing on floors and roofs in solid coating of bituminous cement. 
D. Secure flashing into sleeve and specialty clamping ring or device. 

E. Install flashing for piping passing through roofs with counterflashing or commercially made flashing fittings. 
F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-iron 

sleeve having calking recess. 
G. Fabricate and install flashing and pans, sumps, and other drainage shapes. 

3.4. PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent 
damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

 

 

END OF SECTION 221319 
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SECTION 230010 – MECHANICAL PROVISIONS 
230010 MECHANICAL PROVISIONS 

PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. All contract documents including drawings, alternates, addenda and modifications and general provisions of 
the Contract, including General and Supplementary Conditions and all other Division Specification Sections, 
apply to work of this section.  All preceding and following sections of this specification division are applicable to 
the Mechanical Contractor, all sub-contractors, and all material suppliers. 

1.2. SCOPE OF WORK 

A. This DIVISION requires the furnishing and installing of complete functioning Mechanical systems, and each 
element thereof, as specified or indicated on Drawings or reasonably inferred, including every article, device or 
accessory reasonably necessary to facilitate each system's functioning as indicated by the design and the 
equipment specified.  Elements of the Work include materials, labor, supervision, supplies, equipment, 
transportation, and utilities. 

B. In case of an inconsistency between the Drawings and Specifications or within either document, the better 
quality or the greater quantity of work shall be provided in accordance with the Architect or Engineer’s 
interpretation. 

C. Refer to Architectural, Structural and Electrical Drawings and all other contract documents and to relevant 
equipment drawings and shop drawings to determine the extent of clear spaces and make all offsets required 
to clear equipment, beams and other structural members to facilitate concealing piping and ductwork in the 
manner anticipated in the design.   

1.3. SPECIFICATION FORM AND DEFINITIONS  

A. The Engineer indicated in these specifications is Pearson Kent McKinley Raaf Engineers LLC. 13300 W 98th 
Street, Lenexa, KS 66215, PHONE 913-492-2400, EMAIL: admin@pkmreng.com. 

B. Contractor, wherever used in these specifications, shall mean the Company that enters into contract with the 
Owner to perform this section of work. 

C. When a word, such as “proper”, “satisfactory”, “equivalent”, and “as directed”, is used, it requires the Architect-
Engineer’s review.   

D. "PROVIDE" means to supply, purchase, transport, place, erect, connect, test, and turn over to Owner, complete 
and ready for regular operation, the particular Work referred to. 

E. "INSTALL" means to join, unite, fasten, link, attach, set up, or otherwise connect together before testing and 
turning over to Owner, complete and ready for regular operation, the particular Work referred to. 

F. "FURNISH" means to supply all materials, labor, equipment, testing apparatus, controls, tests, accessories, and 
all other items customarily required for the proper and complete application for the particular Work referred to. 

G. "WIRING" means the inclusion of all raceways, fittings, conductors, connectors, tape, junction and outlet boxes, 
connections, splices, and all other items necessary and/or required in connection with such Work. 

H. "CONDUIT" means the inclusion of all fittings, hangers, supports, sleeves, etc. 
I. "AS DIRECTED" means as directed by the Architect/Engineer, or his representative. 
J. "CONCEALED" means embedded in masonry or other construction, installed behind wall furring or within double 

partitions, or installed above hung ceilings. 

1.4. QUALIFICATIONS 

A. The contractors responsible for work under this section shall have completed a job of similar scope and 
magnitude within the last 3 years.  The contractors shall employ an experienced, competent and adequate work 
force licensed in their specific trade and properly supervised at all times.  Unlicensed workers and general 
laborers shall be adequately supervised to insure competent and quality work and workmanship required by this 
contract and all other regulations, codes and practices.  At all times the contractors shall comply with all 
applicable local, state and federal guidelines, practices and regulations.  Contractor may be required to submit 
a statement of qualifications upon request before any final approval and selection.  Failure to be able to comply 
with these requirements is suitable reason for rejection of a bid.  

1.5. LOCAL CONDITIONS 

A. The contractor shall visit the site and determine the existing local conditions affecting the work required.  Failure 
to determine site conditions or nature of existing or new construction will not be considered a basis for granting 
additional compensation. 

1.6. CONTRACT CHANGES 

A. Changes or deviations from the contract documents; including those for extra or additional work must be 
submitted in writing for review of Architect-Engineer.  No verbal change orders will be recognized.    
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1.7. LOCATIONS AND INTERFERENCES 

A. Locations of equipment, piping and other mechanical work are indicated diagrammatically by the mechanical 
drawings.  The Contractor shall determine the exact locations on site, subject to structural conditions, work of 
other Contractors, and access requirements for installation and maintenance to approval of Architect-Engineer.  
Provide additional piping and ductwork offsets as required at no additional cost. 

B. Study and become familiar with the contract drawings of other trades and in particular the general construction 
plans and details in order to obtain necessary information for figuring installation.  Cooperate with other 
contractors and install work in such a way as to avoid interference with their work.  Minor deviations, not affecting 
design characteristics, performance or space limitation may be permitted if reviewed prior to installation by 
Architect-Engineer. 

C. Any pipe, ductwork, equipment, apparatus, appliance or other item interfering with proper placement of other 
work as indicated on drawings, specified, or required, shall be removed, relocated and reconnected without 
extra cost.  Damage to other work caused by this Contractor, the Subcontractor, or workers shall be restored 
as specified for new work. 

D. Do not scale mechanical and electrical drawings for dimensions.  Contractor shall accurately layout work from 
the dimensions indicted on the Architectural drawings unless they are found to be in error. 

1.8. PERFORMANCE 

A. Final acceptance of work shall be subject to the condition that all systems, equipment, apparatus and appliances 
operate satisfactorily as designed and intended.  Work shall include required adjustment of systems and control 
equipment installed under this specification division. 

B. The Contractor warrants to the Owner and Architect-Engineer the quality of materials, equipment, workmanship 
and operation of equipment provided under this specification division for a period of one year from and after 
completion of building and acceptance of mechanical systems by Owner. 

1.9. WARRANTY 

A. The Contractor warrants to the Owner and Architect-Engineer that upon notice from them within a one year 
warranty period following date of acceptance, that all defects that have appeared in materials and/or 
workmanship, will be promptly corrected to original condition required by contract documents at Contractor’s 
expense. 

B. Warranty for all equipment shall take effect from the date of substantial completion regardless of the date 
equipment was installed.   

C. The above warranty shall not supersede any separately stated warranty or other requirements required by law 
or by these specifications. 

1.10. ALTERNATES 

A. Refer to General Requirements for descriptions of any alternates that may be included. 

1.11. MATERIALS, EQUIPMENT AND SUBSTITUTIONS 

A. The intent of these specifications is to allow ample opportunity for Contractor to use his ingenuity and abilities 
to perform the work to his and the Owner’s best advantage, and to permit maximum competition in bidding on 
standards of materials and equipment required. 

B. Material and equipment installed under this contract shall be first class quality, new, unused and without 
damage. 

C. In general, these specifications identify required materials and equipment by naming one or more 
manufacturer’s brand, model, catalog number and/or other identification.  The first named manufacturer or 
product is used as the basis for design; other manufacturers named must furnish products consistent with 
specifications of first named product as determined by Engineer.  Base bid proposal shall be based only on 
materials and equipment by manufacturers named, except as hereinafter provided. 

D. Where materials or equipment are described but not named, provide required items of first quality, adequate in 
every respect for intended use.  Such items shall be submitted to Architect-Engineer for review prior to 
procurement. 

E. Materials and equipment proposed for substitutions shall be equal to or superior to that specified in construction, 
efficiency, utility, aesthetic design, and color as determined by Architect-Engineer whose decision shall be final 
and without further recourse.  Physical size of substitute brand shall be no larger than space provided including 
allowances for access for installation and maintenance.  Requests must be accompanied by two copies of 
complete descriptive and technical data including manufacturer’s name, model and catalog number, 
photographs or cuts, physical dimensions, operating characteristics and any other information needed for 
comparison.   

F. If the Contractor wishes to incorporate products other than those named in the Base Bid Specifications they 
shall submit a request for approval of equivalency in writing no later than (10) ten calendar days prior to bid 
date.  Substitutions after this may be refused at Engineers option.  Equivalents will ONLY be considered 
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approved when listed by addendum.  
G. In proposing a substitution prior to or subsequent to receipt of bids, include in such bid the cost of altering other 

elements of this project, including adjustments in mechanical or electrical service requirements necessary to 
accommodate such substitution. 

H. Within 10 working days after bids are received, the apparent low bidder shall submit to the Architect-Engineer 
for approval, three copies of a list of all major items of equipment they intend to provide.  Within 30 working days 
after award of Contract, Contractor shall submit shop drawings for equipment and materials to be incorporated 
in work, for Architect-Engineer review.  Where 30-day limit is insufficient for preparation of detailed shop 
drawings on major equipment or assemblies, Contractor shall submit manufacturer’s descriptive catalog data 
and indicate date such detailed shop drawings will be submitted along with manufacturer’s certification that 
order was placed within 30 working day limit. 

1.12. ELECTRONIC PLAN FILES 

A. Electronic files of the contract documents may be available from the Engineer to successful bidders and 
manufacturers for a fee of $50 per sheet, $100 minimum and $25 email/shipping charge.  A release of liability 
form will be required along with payment prior to release of files. 

1.13. TEMPORARY USE OF PERMANENT HVAC UNITS 

A. If the Contractor elects to use permanent equipment for temporary conditioning only that permanent equipment 
associated with the heating system shall be allowed for use as space conditioning during the construction period.  
The Mechanical Contractor shall take full responsibility for all permanent equipment used for temporary 
conditioning during the construction period and shall provide a total of two years warranty covering all parts and 
labor on all permanent equipment utilized for temporary conditioning.  This warranty shall cover all piping, 
fittings, valves, pipe and equipment insulation, pumps, boilers, chillers, condensing units, cooling towers, air 
handling units, exhaust and relief air fans, ductwork, ductwork insulation, diffusers, temperature controls, all 
electric motors, starters, disconnect switches, fuses, wire and conduit.  This warranty shall cover all required 
maintenance on the system with the exception of filter changes, and shall start on the date shown on the final 
completion certificate. 

B. CAUTION:  The Contractor is being warned that the Architect-Engineer will not accept dirty equipment caused 
by construction contamination. 

1.14. OPENINGS, ACCESS PANELS AND SLEEVES 

A. This Contractor shall include the installation of all boxes, access panels and sleeves for openings required to 
install this work, except structural openings incorporated in the structural drawings.  Sleeves shall be installed 
for all pipes passing through structural slabs and walls.  Contractor shall set and verify the location of sleeves 
that pass through beams, as shown on structural plans. All floor and wall penetrations shall be sealed to meet 
fire-rating requirements. 

B. All penetrations through interior or exterior and rated or non-rated walls and floors shall be appropriately sealed 
prevent entry and movement of rodents and insects.  Contractor shall coordinate their work with all other trades. 

1.15. ARCHITECTURAL VERIFICATION AND RELATED DOCUMENTS 

A. Contractor shall consult all Architectural Drawings and specifications in their entirety incorporating and certifying 
all millwork, furniture, and equipment rough-in including utility characteristics such as voltage, phase, amperage, 
pipe sizes, duct sizes, including height, location and orientation.  Shop drawings incorporating these 
requirements should be submitted to the Architect for approval prior to installation or rough in. 

1.16. EXTENT OF CONTRACT WORK 

A. Provide mechanical systems indicated on drawings, specified or reasonably implied.  Provide every device and 
accessory necessary for proper operation and completion of mechanical systems.  In no case will claims for 
“Extra Work” be allowed for work about which Contractor could have been informed before bids were taken. 

B. Electrical work required to install and control mechanical equipment, which is not shown on plans or specified 
under Division 26, shall be included in Contractor’s base bid proposal.  Mechanical systems and components 
are to be installed as a complete system, including all miscellaneous interlock (low voltage and minor line voltage 
power wiring such as control motors, limit switches, relays, etc.), control wiring, safeties.  Coordinate interlock 
to other systems such as fire alarm that interlock to mechanical systems and insure that provisions are made in 
equipment for connection of these systems.  Coordinate with all other trades for specific needs and requirements 
based on submitted systems. 

C. Contractor shall become familiar with equipment provided by other contractors that require mechanical 
connections and controls. 

D. All automatic temperature control devices shall be mounted as indicated in automatic temperature control 
section of specifications. 

E. The cost of larger wiring, conduit, control and protective devices resulting from installation of equipment which 
was not used for basis of design as outlined in specifications shall be paid for by Mechanical Contractor at no 
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cost to Owner or Architect-Engineer. 
F. Contractor shall be responsible for providing supervision to Electrical Contractor to insure that required 

connections, interlocking and interconnection of mechanical and electrical equipment are made to attain 
intended control sequences and system operation. 

G. Furnish four complete sets of electrical wiring diagrams to Architect-Engineer to be included in the maintenance 
manuals and three complete sets to Electrical Contractor.  Diagrams shall show factory and field wiring of 
components and controls.  Control devices and field wiring to be provided by Electrical Contractor shall be 
clearly indicated by notation and drawing symbols on wiring diagrams. 

H. Contractor shall obtain complete electrical data on mechanical shop drawings and shall list this data on an 
approved form that shall be presented monthly or on request, to Electrical Contractor.  Data shall be complete 
with wiring diagrams received to date and shall contain necessary data on electrical components of mechanical 
equipment such as HP, voltage, amperes, watts, locked rotor current to allow Electrical Contractor to order 
electrical equipment required in his contract. 

1.17. WORK NOT INCLUDED IN CONTRACT 

A. Consult Division 26 of specifications for work to be provided by Electrical Contractor in conjunction with 
installation of mechanical equipment. 

1.18. CODES, RULES AND REGULATIONS 

A. Provide Work in accordance with applicable codes, rules and regulations of Local and State, Federal 
Governments and other authorities having lawful jurisdiction.   

B. Conform to latest editions and supplements of following codes, standards or recommended practices. 
C. BUILDING CODES: 

 International Codes (Latest adopted version of applicable codes) 

D. SAFETY CODES: 

 National Electrical Safety Code Handbook H30 - National Bureau of Standards. 
 Occupational Safety and Health Standard (OSHA) - Department of Labor. 

E. NATIONAL FIRE CODES: 

 NFPA No. 54  National Fuel Gas Code 
 NFPA No. 70  National Electrical Code 
 NFPA No. 89M  Clearances, Heat Producing Appliances  
 NFPA No. 90A  Air Conditioning and Ventilating Systems 
 NFPA No. 91  Standard for Exhaust Systems 
 NFPA No. 101  Life Safety Code 
 NFPA No. 204 Standard for Smoke and Heat Venting 

F. UNDERWRITERS LABORATORIES INC: 

 All materials, equipment and component parts of equipment shall bear UL labels whenever such devices 
are listed by UL. 

G. MISCELLANEOUS CODES: 

 ANSI A117.1 - Handicapped Accessibility        
 Applicable State Boiler Codes 
 Americans with Disabilities Act (ADA) 

H. ENERGY EFFICIENCY REQUIREMENTS: 

 All mechanical systems and components shall be manufactured and installed in compliance with 
ASHRAE 90.1 – 2007 and latest adopted version of IECC. 

1.19. STANDARDS 

A. Drawings and specifications indicate minimum construction standard. Should any work indicated be 
sub-standard to any ordinances, laws, codes, rules or regulations bearing on work, Contractor shall promptly 
notify Architect-Engineer in writing before proceeding with work so that necessary changes can be made.  
However, if the Contractor proceeds with work knowing it to be contrary to any ordinances, laws, rules, and 
regulations, Contractor shall thereby have assumed full responsibility for and shall bear all costs required to 
correct non-complying work. 

1.20. PERMITS/FEES 

A. The Contractor shall secure and pay for necessary permits and certificates of inspection required by 
governmental ordinances, laws, rules or regulations.  Keep a written record of all permits and inspection 
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certificates and submit two copies to Architect-Engineer with request for final inspection. 
B. The Contractor shall include in their base bid any fees or charges by the local utility providers to establish new 

services to the structure.  Coordinate with the utility suppliers to verify exactly which part of the work required 
for the new utility service, is to be performed by the contractor and which part will be supplied by the utility 
company. 

PART 2 - PRODUCTS 

2.1. Not Used 

PART 3 - EXECUTION 

3.1. SUBMITTALS 

A. Contractor shall furnish submittals of all materials and equipment required by the specifications.  Refer to each 
specification section for the submittals (if any) required for that section. 

B. Submittal format shall be as indicated below.  Submittals not meeting these requirements will be returned without 
action for re-submittal. 

 Submittals shall be furnished in an Adobe PDF format. 
 Submittals shall be per individual submittal section, as listed in the table of contents.  All required 

submittals within that section shall be grouped together in a single submittal. 

a. Furnishing submittals by division or by individual item may result in delayed reviewing of the 
submittal(s) due to additional administrative time required to process the large size and/or 
quantity of files. 

 Submittals shall have a cover page containing the following information: The project name, the applicable 
specification section and paragraph, the submittal date, and the Contractor's stamp (see below for 
requirements). 

 Mark each submitted item as applicable with scheduled mark, name, etc. corresponding to the plans. 
 Where generic catalog cuts are submitted for review, conspicuously mark or provide schedule of 

equipment, capacities, controls, fitting sizes, etc. that are to be provided.  Each catalog sheet shall bear 
the equipment manufacturer’s name and address. 

 Where equipment submitted does not appear in base specifications or specified equivalent, mark 
submittals with applicable alternate numbers, change order number or letters of authorization. 

 All submittals on materials and equipment listed by UL shall indicate UL approval on submittal. 

C. Contractor review: 

 Contractor shall check all submittals to verify that they meet specifications and/or drawings requirements 
before forwarding submittals to the Architect-Engineer for their review.  All submittals submitted to 
Architect-Engineer shall bear contractor’s approval stamp that shall indicate that Contractor has 
reviewed submittals and that they meet specification and/or drawing requirements.  Contractor’s 
submittal review shall specifically check for but not be limited to the following: equipment capacities, 
physical size in relation to space allowed; electrical characteristics, provisions for supply, return and 
drainage connections to building systems.  All submittals not meeting Contractor’s approval shall be 
returned to their supplier for re-submittal. 

 No submittals will be considered for review by the Architect-Engineer without Contractor’s approval 
stamp, or that have extensive changes made on the original submittal as a result of the Contractor’s 
review.  

 Before submitting shop drawings and material lists, verify that all equipment submitted is mutually 
compatible and suitable for the intended use.  Verify that all equipment will fit the available space and 
allow ample room for maintenance.  If the size of equipment furnished makes necessary any change in 
location, or configuration, submit a shop drawing showing the proposed layout. 

D. Review Schedule: 

 The shop drawing / submittal dates shall be at least as early as required to support the project schedule 
and shall also allow for two weeks Architect-Engineer review time plus a duplication of this time for re-
submittal if required. 

 Submittal of all shop drawings as soon as possible after permitting approval but before construction 
starts is preferred. 

 Approval of shop drawings submitted prior to receipt of a permit for that respective scope of work should 
be considered conditional pending review/approval of the construction documents by the AHJ.  Changes 
required to the submittal as a result of permitting comments received after architect’s/engineer’s review 
shall not be a justification for a change in price. 

 Any time delay caused by correcting and re-submitting submittals/shop drawings will be the Contractor’s 
responsibility. 
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E. The Architect's-Engineer’s checking and subsequent review of such drawings, schedules, literature, or 
illustrations shall not relieve the Contractor from responsibility for deviations from Drawings or Specifications 
unless he has, in writing, called the Architect's-Engineer’s attention to such deviations at the time of submission, 
and secured their written approval; nor shall it relieve the contractor from responsibility for errors in dimensions, 
details, size of members, or omissions of components for fittings; or for coordinating items with actual building 
conditions and adjacent work. 

F. Any corrections or modifications made by the Architect-Engineer shall be deemed acceptable to the Contractor 
at no change in price unless written notice is received by the Architect-Engineer prior to the performance of any 
work incorporating such corrections or modifications. 

G. Submittals that require re-submission shall have the items that were revised "flagged" or in some other manner 
marked to call attention to what has been changed. 

H. Coordination 

 After shop drawings have been reviewed and approved by all parties, transmit a set of submittals to each 
other trade (eg Plumbing, Mechanical, Electrical, Controls, etc) that will interface with installation.  Each 
other contractor shall review the submittal for coordination and return a stamped submittal indicating they 
have reviewed the submittal for coordination purposes. 

3.2. SHOP DRAWINGS 

A. Shop drawings shall meet all of the above requirements for submittals. 
B. Contractor shall submit Adobe PDF sets of all fabrication drawings.  Cost of drawing preparation, printing and 

distribution shall be paid for by the contractor and included in his base bid. 
C. No work shall be fabricated until Architect-Engineer’s review has been obtained.   
D. Sheet metal shop drawings for duct fabrication shall be a minimum of 1/4” scale.  Sheet metal shop drawings 

shall not be a reproduction of the contract document and shall show details of the following:  Fabrication, 
assembly, and installation, including plans, elevations above finished floor, sections, components, and 
attachments to other work.  Duct layout indicating pressure classifications and sizes on plans, fittings, 
reinforcement and spacing, seam and joint construction, penetrations through fire-rated and other partitions, 
hangers and supports, including methods for building attachment, vibration isolation, seismic restraints, and 
duct attachment.   

3.3. OPERATING AND MAINTENANCE INSTRUCTIONS (O & M MANUALS) 

A. Submit with shop drawings of equipment, four copies of installation, operating, maintenance instructions, and 
parts lists for equipment provided.  Equipment manufacturer shall prepare instructions. 

B. Keep in safe place, keys and wrenches furnished with the equipment provided under this contract.  Present to 
the Owner and obtain a receipt for them upon completion of project. 

C. Prepare a complete brochure, covering systems and equipment provided and installed under this contract.  
Submit brochures to Architect-Engineer for review before delivery to Owner.  Brochures shall contain following: 

 Certified equipment drawings/or catalog data with equipment provided clearly marked as outlined above. 
 Record copy of all submittals indicating actual equipment installed indicating options, characteristics.  

Copies of submittals shall bear the stamps of all parties that reviewed submittals. 
 Complete installation, operating, maintenance instructions and parts lists for each item of equipment. 
 Special emergency operating instructions with a list of service organizations (including addresses and 

telephone numbers) capable of rendering emergency service to various parts of mechanical system. 

D. Provide brochures bound in three-ring binders with metal hinge.  Reinforce binding edge of each sheet of loose-
leaf type brochure to prevent tearing from continued usage.  Clearly print on label insert of each brochure: 

 Project name and address. 
 Section of work covered by brochure, i.e., “Plumbing”, etc. 

3.4. RECORD DOCUMENTS 

A. During construction, keep an accurate record of all deviations between the work as shown on Drawings and that 
which is actually installed. Keep this record set of prints at the job site for review by the Architect/Engineer. 

B. Upon completion of the installation and acceptance by the owner, transfer all record drawing information to one 
neat and legible set of prints. Then deliver them to the Architect/Engineer for transmittal to the Owner. 

C. Provide one copy of on high quality heavy weight presentation type paper. Blueprints or other media which fade 
shall not be used. 

D. Provide one electronic scanned version of record documents in Adobe PDF format – PDFs may be submitted 
on electronic media (DVD, USB) or via an FTP or other file sharing site.  Provide electronic copies in conjunction 
with hard copy documents. 

3.5. CLEANING UP 

A. Contractor shall take care to avoid accumulation of debris, boxes, crates, etc., resulting from the installation of 
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his work. Contractor shall remove from the premises each day all debris, boxes, etc., and keep the premises 
clean. 

B. Contractor shall clean up all ductwork and equipment at the completion of the project. 
C. All equipment, cabinets and enclosures shall be thoroughly vacuumed clean prior to energizing equipment and 

at the completion of the project. Equipment shall be opened for observation by the Architect/Engineer as 
required. 

3.6. WATERPROOFING  

A. Avoid, if possible, the penetration of any waterproof membranes such as roofs, machine room floors, basement 
walls, and the like. If such penetration is necessary, perform it prior to the waterproofing and furnish all sleeves 
or pitch-pockets required. Advise the Architect/Engineer and obtain written permission before penetrating any 
waterproof membrane, even where such penetration is shown on the Drawings. 

B. If Contractor penetrates any walls or surfaces after they have been waterproofed, he shall restore the waterproof 
integrity of that surface as directed by the Architect/Engineer at his own expense 

3.7. CUTTING AND PATCHING 

A. Contractor shall do cutting and patching of building materials required for installation of work herein specified.  
Remove walls, ceilings and floors (or portions thereof) necessary to accomplish scope of work.  Do not cut or 
drill through structural members including wall, floors, roofs, and supporting structure, without the Architect’s 
and Structural Engineer’s approval and in a manner approved by them. 

B. Make openings in concrete with concrete hole saw or concrete drill.  Use of star drill or air hammer for this work 
will not be permitted. 

C. Patching shall be by the contractors of the particular trade involved, shall match the existing construction type, 
quality, finish and texture, and shall meet approval of Architect-Engineer.  Damage to building finishes, caused 
by installation of mechanical work shall be repaired at Contractor’s expense to approval of Architect-Engineer. 

3.8. SETTING, ADJUSTMENT AND EQUIPMENT SUPPORTS 

A. Work shall include mounting, alignment and adjustment of systems and equipment.  Set equipment level on 
adequate foundation and provide proper anchor bolts and isolation as shown, specified or required by 
manufacturers in installation instructions.  Level, shim and grout equipment bases as recommended by 
manufacturer.  Mount motors, align and adjust drive shafts and belts according to manufacturer's instructions.  

B. Equipment failures resulting from improper installation or field alignment shall be repaired or replaced by 
Contractor at no cost to Owner. 

C. Floor or pad mounted equipment shall not be held in place solely by its own dead weight. Include anchor 
fastening in all cases. 

D. Provide floor or slab mounted equipment with 3-1/2” high concrete bases unless specified otherwise.  
Mechanical contractor shall form all pads; General contractor shall provide and place all concrete and reinforcing 
for said pads. Individual concrete pad shall be no less than 4” wider and 4” longer than equipment, and shall 
extend no less than 2” from each side of equipment. 

E. Provide each piece of equipment or apparatus suspended from ceiling or mounted above floor level with suitable 
structural support, platform or carrier in accordance with best-recognized practice.  Verify that structural 
members of buildings are adequate to support equipment and unless otherwise indicated on plans or specified, 
arrange for their inclusion and attachment to building structure.  Provide hangers with vibration isolators.   

F. Submit details of hangers, platforms and supports together with total weights of mounted equipment to 
Architect-Engineer for review before proceeding with fabrication or installation. 

3.9. START-UP, CHANGEOVER, TRAINING AND OPERATIONAL CHECK 

A. Contractor shall perform the initial start-up of the systems and equipment and shall provide necessary 
supervision and labor to make the first seasonal changeover of systems.  Personnel qualified to start-up and 
service this equipment, including manufacturer's technicians, and the Owner’s operating personnel shall be 
present during these operations. 

B. Contractor shall be responsible for training Owner’s operating personnel to operate and maintain the systems 
and equipment installed.  Keep a record of training provided to Owner’s personnel listing the date, subject 
covered, instructors name, names of Owner’s personnel attending and total hours of instruction given each 
individual. 

C. All owner-training sessions shall be orderly and well organized and shall be video recorded digitally.   At the end 
of the owner training, the “training” session recording shall be transmitted to the owner via DVD and shall 
become property of the owner. 

3.10. FINAL CONSTRUCTION REVIEW 

A. At final construction review, each respective Contractor and major subcontractors shall be present or shall be 
represented by a person of authority.  Each Contractor shall demonstrate, as directed by the Architect-Engineer, 
that the work complies with the purpose and intent of the contract documents.  Respective Contractor shall 
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provide labor, services, instruments or tools necessary for such demonstrations and tests. 

 

 

END OF SECTION 230010 
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SECTION 230011 – BASIC MECHANICAL MATERIALS AND METHODS 
230011 BASIC MECHANICAL MATERIALS AND METHODS 

PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

1.2. SUBMITTALS 

A. Provide documentation of all completed tests described herein and their results. 

PART 2 – PRODUCTS (NOT APPLICABLE) 

PART 3 - EXECUTION 

3.1. TESTING PROCEDURES FOR PIPING SYSTEMS 

A. Test all lines and systems before they are insulated, painted or concealed by construction or backfilling.  Provide 
fuel, water, electricity, materials, labor and equipment required for tests. 

B. Where entire system cannot be tested before concealment, test system in sections.  Verify that system 
components are rated for maximum test pressures to be applied.  Where specified test pressures exceed 
component ratings, remove or isolate components from system during tests.  Upon completion, each system 
shall be tested as an entire system. 

C. Repair or replace defects, leaks and material failures revealed by tests and then retest until satisfactory.  Make 
repairs with new materials. 

D. All systems shall hold scheduled test pressures for specified time without loss of initial test pressure. 
E. Upon completion of testing submit five copies of a typewritten report to A/E.  Report shall list systems tested, 

test methods, test pressures, holding time and all failures with corrective action taken. 
F. For test pressure schedules see piping material schedules. 

3.2. TEST METHODS AND PRESSURES 

A. Test methods and pressures shall be as follows: 

 Hydrostatic Test (Closed Systems): 

a. Hydrostatic test shall be performed using clean unused domestic water.  Test pressures shall 
be as scheduled for system or 150% of operating pressure where not specified. 

 Hydrostatic Test (Open System): 

a. Test entire system with 10-foot head of water.  Where system is tested in sections each joint in 
building except uppermost 10 feet of system shall be submitted to at least 10-foot head of water.  
Water shall be held in system for 15 minutes before inspection starts.  System shall hold test 
pressure without leaks. 

 Pneumatic Test: 

a. Test entire system with compressed air.  Systems operating above 25 PSI shall be tested at 75 
PSI or 15% of operating pressure or whichever is greater.           

b. Allow at least 1 hour after test pressure has been applied before making initial test. 
c. Curing test, completely isolate entire system from compressor or other sources of air pressure. 

 Pressure Relief and Safety Valve: 

a. Before installation, test pressure temperature, and safety relief valves to confirm relief settings 
comply with specifications. 

b. Tag items that pass test with date of test, observed relief pressure setting and inspector’s 
signature. 

c. Items installed in systems without test tag attached will be rejected. 

3.3. TESTING OF REFRIGERANT LINES 

A. After the system is installed and before any piping is insulated, the entire refrigeration circuit must be thoroughly 
leak tested.  Test all pipe joints for leaks.  Make certain that all joints are inspected thoroughly.  Mark carefully 
any spots where leaks occur. 

B. Leaks are repaired by disassembling the connection, cleaning the fitting and remaking.  No attempt should be 
made to repair a leak by simply adding brazing material. 
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3.4. MISCELLANEOUS CONTROL WIRING 

A. All control wiring regardless of voltage shall be routed in a concealed manner. 
B. All exterior control wiring shall be installed in conduit. 
C. Wiring to thermostats and other wall mounted devices and sensors shall be routed in ¾” conduit to backboxes 

in walls and to an accessible ceiling or location. 
D. All conduit and wiring shall be installed in accordance with Division 26. 
E. Cabling and circuiting shall be plenum rated where required. 
F. Refer to additional specifications where systems and controls are specified as DDC or similar. 

3.5. CLEANING OF SYSTEMS AND EQUIPMENT 

A. After pressure testing of systems and equipment and before operational test thoroughly clean interiors of piping 
and equipment.  Clean equipment as recommended by equipment manufacturers. Where specific instructions 
are not provided clean equipment systems as follows: 

 Air Handling Systems:  

a. Before starting any air system clean all debris, foreign matter and construction dirt from air 
system and fan.  Provide equipment requiring filters, such as air handling units, fan coil units, 
blower, etc., with throw-away filters.  After cleaning air system install temporary filters and run 
continuously for a minimum of eight hours at full volume before installing permanent filters.  
Provide temporary throw-away filters in all permanent heating and air conditioning equipment 
systems being utilized during construction.  Prior to testing and balancing systems remove 
temporary filter media and install clean unused filters of the type specified.  Clean filters shall 
be installed in equipment by mechanical contractor before final acceptance inspection by 
Architect and Engineer. 

3.6. MAINTENANCE OF SYSTEMS 

A. Contractor shall be responsible for operation, maintenance and lubrication of equipment installed under this 
contract. 

B. Keep a complete record of equipment maintenance and lubrication and submit two copies with request for final 
construction review. 

C. Records shall indicate types of lubricants used and date or time when next maintenance or lubrication will need 
to be performed by Owner.  Where special lubricants are required, Contractor shall provide Owner with a one 
year supply as determine by Equipment Manufacturer’s recommendations. 

3.7. PAINTING OF MATERIALS AND EQUIPMENT 

A. Touch-up painting and refinishing of factory applied finishes shall be by Mechanical Contractor.  Contractor shall 
be responsible for obtaining proper type of painting materials and color from equipment manufacturer. 

B. Unless specified otherwise factory built equipment shall be factory painted.  Paint shall be applied over surfaces 
only after they have been properly cleaned and coated with a corrosion resistant primer. 

C. After installation, damage to painted surfaces shall be properly prepared and primed with primers equal to 
factory materials.  Finish coating shall be same color and type as factory finish. 

D. Where extensive refinishing is required equipment shall be completely repainted. 

3.8. EXCAVATION AND BACKFILL 

A. Perform necessary excavation to receive Work.  Provide necessary sheathing, shoring, cribbing, tarpaulins, etc. 
for this operation, and remove it at completion of work.  Perform excavation in accordance with appropriate 
section of these specifications, and in compliance with OSHA Safety Standards. 

B. Excavate trenches of sufficient width to allow ample working space, and no deeper than necessary for 
installation work. 

C. Conduct excavations so no walls or footings are disturbed or injured.  Backfill excavations made under or 
adjacent to footing with selected earth or sand and tamp to compaction required by Architect-Engineer.  
Mechanically tamp backfill under concrete and pavings in six inch layers to 95% standard density. 

D. Backfill trenches and excavations to required heights with allowance made for settlement.  Tamp fill material 
thoroughly and moistened as required for specified compaction density.  Dispose of excess earth, rubble and 
debris as directed by Architect. 

E. When available, refer to test hole information on Architectural or Civil drawings or specifications for types of soil 
to be encountered in excavations. 

3.9. FIRE BARRIERS 

A. General   

 For penetrations through fire-resistance-rated constructions, including both empty openings and 
openings containing penetrating items, provide through-penetration firestop systems that are produced 
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and installed to resist spread of fire according to requirements indicated, resist passage of smoke and 
other gases, and maintain original fire-resistance rating of construction penetrated. 

B. Submittals 

 Product Data:  For Each Type Of Product Indicated. 
 Shop Drawings:  For Each Through-Penetration Firestop System, Show Each Type Of Construction 

Condition Penetrated, Relationships To Adjoining Construction, And Type Of Penetrating Item.  Include 
Firestop Design Designation Of Qualified Testing And Inspecting Agency That Evidences Compliance 
With Requirements For Each Condition Indicated. 

a. Submit Documentation, Including Illustrations, From A Qualified Testing And Inspecting Agency 
That Is Applicable To Each Through-Penetration Firestop System Configuration For 
Construction And Penetrating Items. 

b. Where Project Conditions Require Modification To A Qualified Testing And Inspecting Agency's 
Illustration For A Particular Through-Penetration Firestop Condition, Submit Illustration, With 
Modifications Marked, Approved By Through-Penetration Firestop System Manufacturer's Fire-
Protection Engineer As An Engineering Judgment Or Equivalent Fire-Resistance-Rated 
Assembly. 

 Through-Penetration Firestop System Schedule:  Indicate Locations Of Each Through-Penetration 
Firestop System, Along With The Following Information: 

a. Types Of Penetrating Items. 
b. Types Of Constructions Penetrated, Including Fire-Resistance Ratings And, Where Applicable, 

Thicknesses Of Construction Penetrated. 
c. Through-Penetration Firestop Systems For Each Location Identified By Firestop Design 

Designation Of Qualified Testing And Inspecting Agency. 

C. Product Certificates:  For through-penetration firestop system products, signed by product manufacturer. 
D. Coordinate construction of openings and penetrating items to ensure that through-penetration firestop systems 

are installed according to specified requirements. 
E. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate through-penetration 

firestop systems. 
F. Do not cover up through-penetration firestop system installations that will become concealed behind other 

construction until each installation has been examined by building inspector, if required by authorities having 
jurisdiction. 

G. Product Test Reports:  From a qualified testing agency indicating through-penetration firestop system complies 
with requirements, based on comprehensive testing of current products. 

H. Compatibility:  Provide through-penetration firestop systems that are compatible with one another; with the 
substrates forming openings; and with the items, if any, penetrating through-penetration firestop systems, under 
conditions of service and application, as demonstrated by through-penetration firestop system manufacturer 
based on testing and field experience. 

I. Accessories:  Provide components for each through-penetration firestop system that are needed to install fill 
materials.  Use only components specified by through-penetration firestop system manufacturer and approved 
by qualified testing and inspecting agency for firestop systems indicated. 

J. Provide sleeves through all fire-rated walls and fill voids surrounding sleeves and interior to sleeves around 
piping with Nelson “Flameseal” fire stop putty with U.L. listed 3 hour rating installed as per manufacturers 
recommendations. 

K. Equivalent by Hilti, Inc., Johns Manville, Nelson Firestop Products, NUCO Inc., RectorSeal Corporation, 
Specified Technologies Inc., 3M, Tremco, USG, Dow, Chemelex. 

3.10. EQUIPMENT ANCHORS 

A. Provide floor or foundation mounted equipment such as pumps, boilers, air handling units, etc. with Decatur 
Engineering Company concrete anchors. 

B. Where equipment anchors cannot be installed during forming of floors or foundations anchor equipment with 
McCulloch Kwik-Bolt concrete anchors. 

C. Anchors shall be proper type and size recommended by manufacturer for equipment to be anchored. 

3.11. WELDING 

A. Contractor shall be responsible for quality of welding and suitability of welding procedures.  All welding shall be 
in accordance with American Welding Society Standard B3.0 and ANSI Standard B31.1. 

B. Welded pipe joints shall be made by certified welding procedures and welders.  Welding electrodes shall be 
type and material recommended by electrode manufacturer for materials to be welded.  All pipe and fittings ends 
shall be beveled a minimum of 30 degrees prior to welding. 

C. Only welders who have successfully passed welder qualifications tests in previous 12 months for type of welding 
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required shall do welding.  Each welder shall identify his work with a code marking before starting any welded 
pipe fabrication.  Contractor shall submit three copies of a list of welders who will work on project listing welders’ 
code, date and types of latest qualification test passed by each welder.    

D. Welded joints shall be fusion welded in accordance with Level AR3 of American Welding Society Standard AWS 
D10.9 “Standard for Qualification of Welding Procedures and Welders for Pipe and Tubing”.  Welders qualified 
under National Certified Pipe Welding Bureau will be acceptable. 

E. Bevel all piping and fittings in accordance with recognized standards by flame cutting or mechanical means.  
Align and position parts so that branches and fittings are set true.  Make changes in direction of piping systems 
with factory made welding fittings.  Make branch connections with welding tees or forged weldolets. 

 

 

END OF SECTION 230011 
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SECTION 230013 – PROJECT COORDINATION 
230013 PROJECT COORDINATION 

PART 1 GENERAL 

1.1. RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other 
Division 01 Specification Sections, apply to this Section. 

1.2. SUMMARY 

A. This Section includes administrative provisions for coordinating construction operations on Project including, 
but not limited to, the following: 

 Coordination Drawings. 
 Administrative and supervisory personnel. 
 Project meetings. 
 Requests for Interpretation (RFIs). 

B. Each related sub-contractor shall participate in coordination requirements.  Certain areas of responsibility will 
be assigned to a specific contractor. 

1.3. COORDINATION 

A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure 
efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in 
different Sections, that depend on each other for proper installation, connection, and operation. 

B. Coordination:  Each contractor shall coordinate its construction operations with those of other contractors and 
entities to ensure efficient and orderly installation of each part of the Work.  Each contractor shall coordinate its 
operations with operations, included in different Sections, that depend on each other for proper installation, 
connection, and operation. 

 Schedule construction operations in sequence required to obtain the best results where installation of 
one part of the Work depends on installation of other components, before or after its own installation. 

 Coordinate installation of different components with other contractors to ensure maximum accessibility 
for required maintenance, service, and repair. 

 Make adequate provisions to accommodate items scheduled for later installation. 
 Where availability of space is limited, coordinate installation of different components to ensure maximum 

performance and accessibility for required maintenance, service, and repair of all components, including 
mechanical and electrical. 

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other 
construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the 
Work.  Such administrative activities include, but are not limited to, the following: 

 Delivery and processing of submittals. 
 Progress meetings. 
 Preinstallation conferences. 
 Project closeout activities. 
 Startup and adjustment of systems. 

1.4. SUBMITTALS 

A. Coordination Drawings:  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. 

 Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination Drawings 
on reproductions of the Contract Documents or standard printed data.  Include the following information, 
as applicable: 

a. Indicate functional and spatial relationships of components of architectural, structural, civil, 
mechanical, and electrical systems. 

b. Indicate required installation sequences. 
c. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions 

that appear to be in conflict with submitted equipment and minimum clearance requirements.  
Provide alternate sketches to Architect for resolution of such conflicts.  Minor dimension 
changes and difficult installations will not be considered changes to the Contract. 

 Sheet Size:  At least 8-1/2 by 11 inches but no larger than 30 by 40 inches.  Format shall be PDF or 
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other electronic format to facilitate multiple user commenting and sharing easily. 
 Refer to individual Sections for Coordination Drawing requirements for Work in those Sections. 

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key personnel 
assignments, including project managers, superintendent and other personnel in attendance at Project site to 
the General Contractor and other major subcontractors.  Identify individuals and their duties and responsibilities; 
list email addresses and telephone numbers.  Update the list as required during the project if personnel change. 

1.5. COORDINATION 

A. Certain materials will be provided by other trades. Examine the Contract Documents and reviewed record 
Submittals to ascertain these general requirements.  Contract Documents reflect a basis of design and may not 
reflect actual equipment or items being utilized.   

B. Carefully check space requirements with other trades and the physical confines of the area to insure that all 
material can be installed in the spaces allotted thereto including finished suspended ceilings and the spaces 
within the existing building. Make modifications thereto as required and approved. 

C. Transmit to other trades all information required for work to be provided under their respective Sections in ample 
time for installation. 

D. Wherever work interconnects with work of other trades, coordinate with other trades to insure that all trades 
have the information necessary so that they may properly install all the necessary connections and equipment. 
Identify all items of work that require access so that the ceiling trade will know where to install access doors and 
panels. 

E. Obtain equipment submittal information for all pieces of equipment to be connected to from other trades that 
clearly indicates all connection requirements, locations, sizes, and similar requirements.  Obtain this information 
in ample time to coordinate other trade submittals and equipment coordination.  Where requirements differ from 
that on plans or differs from provisions made in the work, immediately notify the Architect/Engineer.  Do not 
proceed with work that is incompatible with equipment provided. 

F. Coordinate, project and schedule work with other trades in accordance with the construction sequence. 
G. Coordinate with the local Utility Companies to their requirements for service connections and provide all 

necessary materials, labor and testing. 
H. Coordinate with contractors for work under other Divisions of this specification for all work necessary to 

accomplish this contractor's work. 
I. Conduct a coordination meeting after reviewing all other trade coordination drawings with other relevant trades.  

This meeting shall be held to prevent conflicts during construction.  Each major relevant subcontractor shall 
attend this meeting.  Report any potential conflicts or clearance problems to Architect/Engineer after meeting.  

J. Adjust location of piping, ductwork, conduit, wiring, etc. to prevent interferences, both anticipated and 
encountered. Determine the exact route and location of each item prior to fabrication. 

 Right-of-Way: 

a. Lines that pitch have the right-of-way over those that do not pitch. For example: steam, 
condensate, and plumbing drains normally have right-of way. Lines whose elevations cannot 
be changed to have right-of-way over lines whose elevations can be changed.  

b. Make offsets, transitions and changes in direction in raceways as required to maintain proper 
headroom in pitch of sloping lines whether or not indicated on the Drawings. 

1.6. DRAWINGS AND FILES. 

A. The Drawings show only the general run of MEP systems, equipment, fixtures, piping and ductwork and other 
components as well as approximate location of items such as outlets, switches, diffusers, lights, and equipment 
connections, etc.  Coordinate all exact locations of items with other trades, architectural elevations, equipment 
requirements, owner requirements, ceilings, access, serviceability, etc.  All such modifications and coordination 
shall be made without additional cost to the Owner.  Any significant changes in location of items necessary in 
order to meet field conditions shall be brought to the immediate attention of the Architect/Engineer and receive 
his approval before such alterations are made 

B. Wherever the work is of sufficient complexity, additional Detail Drawings to scale similar to that of the bidding 
Drawings, prepared on tracing medium of the same size as Contract Drawings. With these layouts, coordinate 
the work with the work of other trades. Such detailed work to be clearly identified on the Drawings as to the area 
to which it applies. Submit for review Drawings clearly showing the work and its relation to the work of other 
trades before commencing shop fabrication or erection in the field.  Attend meetings with other trades to review 
all documents. 

C. When directed by the General Contractor for areas of necessary coordination provide 3D building modelling 
coordination files and documents with other trades.  Transmit information electronically and attend meetings as 
directed by the G/C as well as take part in coordination activities and documentation.  Contractor shall be 
required to generate their own electronic files for this process.  
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1.7. PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated. 

 Attendees:  Inform participants and others involved, and individuals whose presence is required, of date 
and time of each meeting.  Notify Owner and Architect of scheduled meeting dates and times. 

 Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
 Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to 

everyone concerned, including Owner and Architect, within three days of the meeting. 

B. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction 
activity that requires coordination with other construction. 

 Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the 
installation and its coordination or integration with other materials and installations that have preceded 
or will follow, shall attend the meeting.  Advise Architect of scheduled meeting dates. 

 Agenda:  Review progress of other construction activities and preparations for the particular activity 
under consideration, including requirements for the following: 

a. The Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Possible conflicts. 
i. Compatibility problems. 
j. Time schedules. 
k. Manufacturer's written recommendations. 
l. Warranty requirements. 
m. Compatibility of materials. 
n. Space and access limitations. 
o. Regulations of authorities having jurisdiction. 
p. Testing and inspecting requirements. 
q. Installation procedures. 
r. Coordination with other work. 
s. Required performance results. 
t. Protection of adjacent work. 

 Record significant conference discussions, agreements, and disagreements, including required 
corrective measures and actions. 

 Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been 
present. 

 Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever 
actions are necessary to resolve impediments to performance of the Work and reconvene the conference 
at earliest feasible date. 

C. Coordination Meetings:  Conduct Project coordination meetings at regular intervals.  Project coordination 
meetings are in addition to specific meetings held for other purposes, such as progress meetings and 
preinstallation conferences. 

 Attendees:  In addition to representatives of Owner and Architect, each contractor, subcontractor, 
supplier, and other entity concerned with current progress or involved in planning, coordination, or 
performance of future activities shall be represented at these meetings.  All participants at the conference 
shall be familiar with Project and authorized to conclude matters relating to the Work. 

 Agenda:  Review and correct or approve minutes of the previous coordination meeting.  Review other 
items of significance that could affect progress.  Include topics for discussion as appropriate to status of 
Project. 

a. Combined Contractor's Construction Schedule:  Review progress since the last coordination 
meeting.  Determine whether each contractor is on time, ahead or behind schedule, in relation 
to Construction Schedule.   Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the Contract Time.  Discuss impact 
of various contractor schedules upon other contractors and how to remedy impacts. 

b. Review present and future needs of each contractor present, including the following: 

i. Interface requirements. 
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ii. Sequence of operations. 
iii. Status of submittals. 
iv. Deliveries. 
v. Off-site fabrication. 
vi. Access. 
vii. Quality and work standards. 
viii. Change Orders. 

 Reporting:  Record meeting results and distribute copies to everyone in attendance and to others affected 
by decisions or actions resulting from each meeting. 

1.8. REQUESTS FOR INTERPRETATION (RFIs) 

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not 
possible to request interpretation at Project meeting, prepare and submit an RFI. 

 Submit Contractor's suggested solution(s) to RFI.  If Contractor's solution(s) impact the Contract Time 
or the Contract Sum, Contractor shall state impact in the RFI. 

 Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, 
and other information necessary to fully describe items needing interpretation. 

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

 

 

END OF SECTION 220013 
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SECTION 230505 – MECHANICAL DEMOLITION 
230505 MECHANICAL DEMOLITION 

PART 1 - GENERAL  

1.1. RELATED DOCUMENTS  

A. Reference Section 220500.   
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. SUMMARY  

A. This Section requires the selective removal and subsequent offsite disposal of the following:  

 Mechanical and electrical equipment, devices, piping, conduits, ductwork, insulation, lighting, etc. in 
existing building indicated on drawings and as required to accommodate new construction.  

 Removal of MEP items in interior partitions as indicated on drawings. 
 Removal and protection of existing fixtures, materials, and equipment items indicated to be removed, 

salvaged, relocated, reinstalled, etc. 

1.3. SUBMITTALS  

A. General: Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.  
B. Schedule indicating proposed sequence of operations for selective demolition work to Architect for review prior 

to start of work. Include coordination for shutoff, capping, and continuation of utility services as required, together 
with details for dust and noise control protection.  

 Provide detailed sequence of demolition and removal work to ensure uninterrupted progress of Owner's 
on-site operations. 

 Coordinate with Owner's continuing occupation of portions of existing building and with Owner's partial 
occupancy of completed remodeled areas.  

C. Photographs of existing conditions of structure surfaces, equipment, and adjacent improvements that might be 
misconstrued as damage related to removal operations. File with Architect prior to start of work. 

1.4. JOB CONDITIONS  

A. Occupancy:  

 Owner will occupy portions of the building immediately adjacent to areas of selective demolition. Conduct 
selective demolition work in such a manner that will minimize need for disruption of Owner's normal 
operations. Provide minimum of 72 hours advance notice to Owner of demolition activities that will affect 
Owner's normal operations.  

B. Condition of Structures:  

 Owner assumes no responsibility for actual condition of items or structures to be demolished. Conditions 
existing at time of Contractor's inspection for bidding purposes will be maintained by Owner insofar as 
practicable. However, minor variations within structure may occur by Owner's removal and salvage 
operations prior to start of selective demolition work.  

 Partial Demolition and Removal: Items indicated to be removed but of salvageable value to Contractor 
may be removed from structure as work progresses. Transport salvaged items from site as they are 
removed. Storage or sale of removed items on site will not be permitted.  

 Protections: Provide temporary barricades and other forms of protection to protect Owner's personnel 
and general public from injury due to selective demolition work.  

 Provide protective measures as necessary and required to provide free and safe passage of Owner's 
personnel and general public to any occupied portions of building.  

 Provide interior and exterior shoring, bracing, or support to prevent movement, settlement, or collapse 
of structure or element to be demolished and adjacent facilities or work to remain.  

 Protect from damage existing finish work that is to remain in place and becomes exposed during 
demolition operations.  

 Construct temporary insulated dustproof partitions where required to separate areas where noisy or 
extensive dirt or dust operations are performed. Equip partitions with dustproof doors and security locks.  

 Provide temporary weather protection during interval between demolition and removal of existing 
construction on exterior surfaces and installation of new construction to ensure that no water leakage or 
damage occurs to structure or interior areas of existing building.  

 Remove protections at completion of work.  

C. Damages:  
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 Promptly repair damages caused to adjacent facilities by demolition work.  

D. Traffic:  

 Conduct selective demolition operations and debris removal to ensure minimum interference with roads, 
streets, walks, and other adjacent occupied or used facilities. Do not close, block, or otherwise obstruct 
streets, walks, or other occupied or used facilities without written permission from authorities having 
jurisdiction. Provide alternate routes around closed or obstructed traffic ways if required by governing 
regulations.  

E. Flame Cutting: 

 Do not use cutting torches for removal until work area is cleared of flammable materials. At concealed 
spaces, such as interior of ducts and pipe spaces, verify condition of hidden space before starting flame-
cutting operations. Maintain portable fire suppression devices during flame-cutting operations.  

F. Utility Services: Maintain existing utilities indicated to remain in service and protect them against damage during 
demolition operations.  

 Do not interrupt utilities serving occupied or used facilities, except when authorized in writing by 
authorities having jurisdiction. Provide temporary services during interruptions to existing utilities, as 
acceptable to governing authorities.  

G. Maintain fire protection services during selective demolition operations. 
H. Environmental Controls:  

 Use water sprinkling, temporary enclosures, and other methods to limit dust and dirt migration. Comply 
with governing and/or approved regulations pertaining to environmental protection. Do not use water 
when it may create hazardous or objectionable conditions such as ice, flooding, and pollution.  

PART 2 - PRODUCTS (Not Applicable)  

PART 3 - EXECUTION  

3.1. PREPARATION  

A. General: 

 Provide interior and exterior shoring, bracing, or support to prevent movement, settlement, or collapse 
of areas to be demolished and adjacent facilities to remain.  

 Cease operations and notify Architect immediately if safety of structure appears to be endangered. Take 
precautions to support structure until determination is made for continuing operations.  

A. Provide all necessary temporary supports of items and systems to remain that were supported from or otherwise 
affected by removal of other building components.  Maintain integrity of all systems to remain and protect during 
the construction process. 

B. Erect and maintain dust-proof partitions and closures as required to prevent spread of dust or fumes to any 
occupied portions of the building.  

C. Where selective demolition occurs immediately adjacent to any occupied portions of the building, construct dust-
proof partitions of minimum 4-inch studs, 5/8-inch drywall (joints taped) on occupied side, 1/2-inch fire-retardant 
plywood on demolition side. Fill partition cavity with sound-deadening insulation as required by Architect.  

 Provide weatherproof closures for exterior openings resulting from demolition work.  

D. Locate, identify, stub off, and disconnect utility services that are not indicated to remain. Provide bypass 
connections as necessary to maintain continuity of service to any occupied areas of building. Provide minimum 
of 72 hours advance notice to Architect if shutdown of service is necessary during changeover. 

3.2. DEMOLITION  

A. General:  

 Perform selective demolition work in a systematic manner. Use such methods as required to complete 
work indicated on Drawings in accordance with demolition schedule and governing regulations.  

B. Demolish concrete and masonry in small sections. Cut concrete and masonry at junctures with construction to 
remain using power-driven masonry saw or hand tools; do not use power-driven impact tools.  

C. Locate demolition equipment throughout structure and promptly remove debris to avoid imposing excessive 
loads on supporting walls, floors, or framing.  

D. Provide services for effective air and water pollution controls as required.  
E. Completely fill below-grade areas and voids resulting from demolition work. Provide fill consisting of approved 

earth, gravel, or sand, free of trash and debris, stones over 6 inches in diameter, roots, or other organic matter.  
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F. If unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are 
encountered, investigate and measure both nature and extent of the conflict. Submit report to architect in written 
accurate detail. Pending receipt of directive from Architect, rearrange selective demolition schedule as 
necessary to continue overall job progress without undue delay.  

3.3. SALVAGED MATERIALS  

A. Salvaged Items: Where indicated on Drawings as "Salvage - Deliver to Owner," carefully remove indicated 
items, clean, store, and turn over to Owner and obtain a receipt.  

3.4. DISPOSAL OF DEMOLISHED MATERIALS  

A. Remove debris, rubbish, and other materials resulting from demolition operations from building site. Transport 
and legally dispose off site.  

B. If hazardous materials are encountered during demolition operations, comply with applicable regulations, laws, 
and ordinances concerning removal, handling, and protection against exposure or environmental pollution.  

C. Burning of removed materials is not permitted on Project site.  

3.5. CLEANUP AND REPAIR  

A. General:  

 Upon completion of demolition work, remove tools, equipment, and demolished materials from site. 
Remove protections and leave interior areas broom clean. Repair demolition performed in excess of that 
required. Return elements of construction and surfaces to remain to condition existing prior to start 
operations. Repair adjacent construction or surfaces soiled or damaged by selective demolition work.  

 

 

END OF SECTION 230505 
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SECTION 230593 – SYSTEM TESTING & BALANCING 
230593 SYSTEM TESTING & BALANCING 

PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

1.2. TESTING AND BALANCING CONTRACTORS 

A. Testing and balancing (TAB) of the building air and hydronic systems will be to be completed near the end of 
construction.  The Mechanical Contractor has responsibility to cooperate with, make adjustments for, and 
provide any equipment necessary for the TAB contractor to complete the job. 

PART 2 - PRODUCTS 

A. Not Used 

PART 3 - EXECUTION 

3.1. SCOPE OF WORK 

A. The Contractor shall procure the services of an independent air balance and testing contractor, approved by the 
A/E, which specializes in the balancing and testing of heating, ventilating and air conditioning systems, to 
balance, adjust, and test air moving equipment and air distribution and exhaust systems and all water flow 
circuits.  All work by this contractor shall be done under engineer employed by them.  All instruments used by 
this contractor shall be accurately calibrated and maintained in good working order.  If requested the tests shall 
be conducted in the presence of the A/E responsible for the project and/or his representative.  The testing and 
balancing contractor shall be certified by NEBB or AABC and all work shall be performed in accordance with 
these organizations' published procedure manuals. 

B. The balancing contractor shall prepare a certified report of all tests performed.  The report shall be written on 
standard forms prepared by NEBB or AABC or facsimiles thereof.  The balancing contractor shall submit 3 
copies of this report to the Mechanical Contractor who shall submit them to the A/E for review and distribution. 

C. Air balance and testing shall not begin until systems have been completed and are in full working order.  All 
heating, ventilation, and air conditioning systems and equipment shall be in full operation during each working 
day of testing and balancing. 

3.2. SYSTEM PREPARATION FOR TESTING AND BALANCING 

A. Prior to requesting testing and balancing contractor to perform their work the installing contractor shall make all 
necessary inspections and adjustments to insure that systems are completely installed and operating in 
accordance with the manufacturer's recommendations and the contract documents. 

B. The following checks shall be performed on each system installed under this contract.  A report sheet shall be 
prepared for each system indicating checks made, corrective action taken where required, date, and name of 
person making inspection.  Submit one copy to testing and balancing contractor and two to A/E.  Testing and 
balancing contractor will not begin until checklist has been received and reviewed. 

3.3. TEMPERATURE CONTROLS CONTRACTOR COORDINATION 

A. The temperature control contractor shall have a technical representative present with the balancing contractor 
on the first day of balancing for a minimum of four hours of active balancing and temperature controls 
coordination. 

B. For the remainder of the balancing the temperature contractor may either have a technical representative 
present, or may furnish the balancer with the latest DDC software and all required interface devices.  This 
includes instructions and coordination in the use of all interface devices, including laptop computers.  There 
shall be no charge to the balancing contractor for the use of these interface devices and they shall be returned 
to the temperature controls contractor at the end of the balancing process. 

3.4. AIR HANDLING SYSTEMS: 

A. Clear system of all foreign objects and clean system. 
B. Verify fan rotation. 
C. Check bearing condition and lubrication. 
D. Check fan wheel clearances and fan alignment. 
E. Check motor security to mounting base. 
F. Check alignment of drive. 
G. Check vibration isolator adjustment. 
H. Verify that proper filter media is installed. 



  KCKCC Field House Addition 

  
 

 

SYSTEM TESTING & BALANCING  230593-2 

 

I. Verify that all control dampers are installed and operable without binding or sticking. 
J. Confirm that all fire, smoke and volume dampers are installed and in full open position. 
K. Verify that all air terminal units are installed. 
L. Confirm that all air openings in walls above ceilings have been provided. 
M. Check for and repair all excessive air leaks in duct systems, at equipment connections and at coils. 
N. Air leaks shall not exceed SMACNA parameters for system pressure. 
O. Verify that ductwork is constructed and installed in accordance with contract drawings and/or approved ductwork 

shop drawings. 
P. Inspect and clean all coils (including evaporator and condenser) and correct fin damage. 

3.5. AIR SIDE TESTING AND BALANCING 

A. GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

 Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended 
testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes. 

 Prepare schematic diagrams of systems' "as-built" duct layouts. 
 For variable-air-volume systems, develop a plan to simulate diversity. 
 The TAB contractor shall cycle each air handling unit through its control sequence of operation to verify 

proper operation.  Any inconsistency with contract documents shall be reported to A/E and temperature 
control contractor. Temperature control contractor shall take prompt action to correct any control 
inconsistency as reported by the TAB contractor. 

 Determine the best locations in main and branch ducts for accurate duct-airflow measurements. 
 Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air 

dampers through the supply-fan discharge and mixing dampers. 
 Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 
 Verify that motor starters are equipped with properly sized thermal protection. 
 Check dampers for proper position to achieve desired airflow path. 

 Check for airflow blockages. 
 Check condensate drains for proper connections and functioning. 
 Check for proper sealing of air-handling-unit components. 
 Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts." 

B. PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

 Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan 
manufacturer. 

a. Measure total airflow. 

i. Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements, 
measure airflow at terminal outlets and inlets and calculate the total airflow. 

b. Measure fan static pressures as follows to determine actual static pressure: 

i. Measure outlet static pressure as far downstream from the fan as practical and 
upstream from restrictions in ducts such as elbows and transitions. 

ii. Measure static pressure directly at the fan outlet or through the flexible connection. 
iii. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 

possible, upstream from the flexible connection, and downstream from duct 
restrictions. 

iv. Measure inlet static pressure of double-inlet fans through the wall of the plenum that 
houses the fan. 

c. Measure static pressure across each component that makes up an air-handling unit, rooftop 
unit, and other air-handling and -treating equipment. 

i. Report the cleanliness status of filters and the time static pressures are measured. 

d. Measure static pressures entering and leaving other devices, such as sound traps, heat-
recovery equipment, and air washers, under final balanced conditions. 

e. Review Record Documents to determine variations in design static pressures versus actual 
static pressures.  Calculate actual system-effect factors.  Recommend adjustments to 
accommodate actual conditions. 

f. Obtain approval from Engineer for adjustment of fan speed higher or lower than indicated 
speed.  Comply with requirements in Division 23 Sections for air-handling units for adjustment 
of fans, belts, and pulley sizes to achieve indicated air-handling-unit performance. 
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g. Do not make fan-speed adjustments that result in motor overload.  Consult equipment 
manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor 
amperage to ensure that no overload will occur.  Measure amperage in full-cooling, full-heating, 
economizer, and any other operating mode to determine the maximum required brake 
horsepower. 

 Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within 
specified tolerances. 

a. Measure airflow of submain and branch ducts. 

i. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube 
traverse measurements, measure airflow at terminal outlets and inlets and calculate 
the total airflow for that zone. 

b. Measure static pressure at a point downstream from the balancing damper, and adjust volume 
dampers until the proper static pressure is achieved. 

c. Remeasure each submain and branch duct after all have been adjusted.  Continue to adjust 
submain and branch ducts to indicated airflows within specified tolerances. 

 Measure air outlets and inlets without making adjustments. 

a. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written 
instructions and calculating factors. 

 Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated 
values.  Make adjustments using branch volume dampers rather than extractors and the dampers at air 
terminals. 

a. Adjust each outlet in same room or space to within specified tolerances of indicated quantities 
without generating noise levels above the limitations prescribed by the Contract Documents. 

b. Adjust patterns of adjustable outlets for proper distribution without drafts. 

C. PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS 

 Compensating for Diversity:  When the total airflow of all terminal units is more than the indicated airflow 
of the fan, place a selected number of terminal units at a minimum set-point airflow with the remainder 
at maximum airflow condition until the total airflow of the terminal units equals the indicated airflow of the 
fan.  Select the reduced-airflow terminal units so they are distributed evenly among the branch ducts. 

 Pressure-Independent, Variable-Air-Volume Systems:  After the fan systems have been adjusted, adjust 
the variable-air-volume systems as follows: 

a. Set outdoor-air dampers at minimum, and set return- and exhaust-air dampers at a position that 
simulates full-cooling load. 

b. Select the terminal unit that is most critical to the supply-fan airflow and static pressure.  
Measure static pressure.  Adjust system static pressure so the entering static pressure for the 
critical terminal unit is not less than the sum of the terminal-unit manufacturer's recommended 
minimum inlet static pressure plus the static pressure needed to overcome terminal-unit 
discharge system losses. 

c. Measure total system airflow.  Adjust to within indicated airflow. 
d. Set terminal units at maximum airflow and adjust controller or regulator to deliver the designed 

maximum airflow.  Use terminal-unit manufacturer's written instructions to make this 
adjustment.  When total airflow is correct, balance the air outlets downstream from terminal 
units the same as described for constant-volume air systems. 

e. Set terminal units at minimum airflow and adjust controller or regulator to deliver the designed 
minimum airflow.  Check air outlets for a proportional reduction in airflow the same as described 
for constant-volume air systems. 

i. If air outlets are out of balance at minimum airflow, report the condition but leave 
outlets balanced for maximum airflow. 

f. Remeasure the return airflow to the fan while operating at maximum return airflow and minimum 
outdoor airflow. 

i. Adjust the fan and balance the return-air ducts and inlets the same as described for 
constant-volume air systems. 

g. Measure static pressure at the most critical terminal unit and adjust the static-pressure 
controller at the main supply-air sensing station to ensure that adequate static pressure is 
maintained at the most critical unit. 
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h. Record final fan-performance data. 

 Pressure-Dependent, Variable-Air-Volume Systems without Diversity:  After the fan systems have been 
adjusted, adjust the variable-air-volume systems as follows: 

a. Balance variable-air-volume systems the same as described for constant-volume air systems. 
b. Set terminal units and supply fan at full-airflow condition. 
c. Adjust inlet dampers of each terminal unit to indicated airflow and verify operation of the static-

pressure controller.  When total airflow is correct, balance the air outlets downstream from 
terminal units the same as described for constant-volume air systems. 

d. Readjust fan airflow for final maximum readings. 
e. Measure operating static pressure at the sensor that controls the supply fan if one is installed, 

and verify operation of the static-pressure controller. 

f. Set supply fan at minimum airflow if minimum airflow is indicated.  Measure static pressure to 
verify that it is being maintained by the controller. 

g. Set terminal units at minimum airflow and adjust controller or regulator to deliver the designed 
minimum airflow.  Check air outlets for a proportional reduction in airflow the same as described 
for constant-volume air systems. 

i. If air outlets are out of balance at minimum airflow, report the condition but leave the 
outlets balanced for maximum airflow. 

h. Measure the return airflow to the fan while operating at maximum return airflow and minimum 
outdoor airflow. 

i. Adjust the fan and balance the return-air ducts and inlets the same as described for 
constant-volume air systems. 

 Pressure-Dependent, Variable-Air-Volume Systems with Diversity:  After the fan systems have been 
adjusted, adjust the variable-air-volume systems as follows: 

a. Set system at maximum indicated airflow by setting the required number of terminal units at 
minimum airflow.  Select the reduced-airflow terminal units so they are distributed evenly among 
the branch ducts. 

b. Adjust supply fan to maximum indicated airflow with the variable-airflow controller set at 
maximum airflow. 

c. Set terminal units at full-airflow condition. 
d. Adjust terminal units starting at the supply-fan end of the system and continuing progressively 

to the end of the system.  Adjust inlet dampers of each terminal unit to indicated airflow.  When 
total airflow is correct, balance the air outlets downstream from terminal units the same as 
described for constant-volume air systems. 

e. Adjust terminal units for minimum airflow. 

f. Measure static pressure at the sensor. 
g. Measure the return airflow to the fan while operating at maximum return airflow and minimum 

outdoor airflow.  Adjust the fan and balance the return-air ducts and inlets the same as 
described for constant-volume air systems. 

D. PROCEDURES FOR HEAT-TRANSFER COILS 

 Measure, adjust, and record the following data for each electric heating coil: 

a. Nameplate data. 
b. Airflow. 
c. Entering- and leaving-air temperature at full load. 
d. Voltage and amperage input of each phase at full load and at each incremental stage. 
e. Calculated kilowatt at full load. 
f. Fuse or circuit-breaker rating for overload protection. 

 Measure, adjust, and record the following data for each refrigerant coil: 

a. Dry-bulb temperature of entering and leaving air. 
b. Wet-bulb temperature of entering and leaving air. 
c. Airflow. 
d. Air pressure drop. 
e. Refrigerant suction pressure and temperature. 
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3.6. PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data: 

 Manufacturer's name, model number, and serial number. 
 Motor horsepower rating. 
 Motor rpm. 
 Efficiency rating. 
 Nameplate and measured voltage, each phase. 
 Nameplate and measured amperage, each phase. 
 Starter thermal-protection-element rating. 

B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum 
to maximum.  Test the manual bypass of the controller to prove proper operation.  Record observations including 
name of controller manufacturer, model number, serial number, and nameplate data. 

3.7. PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS 

A. Perform a preconstruction inspection of existing equipment that is to remain and be reused. 

 Measure and record the operating speed, airflow, and static pressure of each fan. 
 Measure motor voltage and amperage.  Compare the values to motor nameplate information. 
 Check the refrigerant charge. 
 Check the condition of filters. 
 Check the condition of coils. 
 Check the operation of the drain pan and condensate-drain trap. 
 Check bearings and other lubricated parts for proper lubrication. 
 Report on the operating condition of the equipment and the results of the measurements taken.  Report 

deficiencies. 

B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and 
be reused to verify that existing equipment has been cleaned and refurbished.  Verify the following: 

 New filters are installed. 
 Coils are clean and fins combed. 
 Drain pans are clean. 
 Fans are clean. 
 Bearings and other parts are properly lubricated. 
 Deficiencies noted in the preconstruction report are corrected. 

C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the 
renovation work. 

 Compare the indicated airflow of the renovated work to the measured fan airflows, and determine the 
new fan speed and the face velocity of filters and coils. 

 Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan 
speeds that are within the acceptable limits defined by equipment manufacturer. 

 If calculations increase or decrease the air flow rates and water flow rates by more than 5 percent, make 
equipment adjustments to achieve the calculated rates.  If increase or decrease is 5 percent or less, 
equipment adjustments are not required. 

 Balance each air outlet. 

3.8. TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 

 Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10% percent. 
 Air Outlets and Inlets:  Plus or minus 10 percent. 
 Heating-Water Flow Rate:  Plus or minus 10 percent. 
 Cooling-Water Flow Rate:  Plus or minus 10 percent. 

3.9. REPORTING 

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as specified in 
"Examination" Article, prepare a report on the adequacy of design for systems' balancing devices.  Recommend 
changes and additions to systems' balancing devices to facilitate proper performance measuring and balancing.  
Recommend changes and additions to HVAC systems and general construction to allow access for performance 
measuring and balancing devices. 
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3.10. FINAL REPORT 

A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested 
systems and balanced systems. 

 Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing 
and balancing engineer. 

 Include a list of instruments used for procedures, along with proof of calibration. 

B. Final Report Contents:  In addition to certified field-report data, include the following: 

 Field test reports prepared by system and equipment installers. 
 Other information relative to equipment performance; do not include Shop Drawings and product data. 

C. General Report Data:  In addition to form titles and entries, include the following data: 

 Title page. 
 Name and address of the TAB contractor. 
 Project name. 
 Project location. 
 Architect's name and address. 
 Engineer's name and address. 
 Contractor's name and address. 
 Report date. 
 Signature of TAB supervisor who certifies the report. 

 Table of Contents with the total number of pages defined for each section of the report.  Number each 
page in the report. 

 Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract Documents. 

 Nomenclature sheets for each item of equipment. 
 Data for terminal units, including manufacturer's name, type, size, and fittings. 
 Notes to explain why certain final data in the body of reports vary from indicated values. 
 Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Face and bypass damper settings at coils. 
e. Fan drive settings including settings and percentage of maximum pitch diameter. 
f. Inlet vane settings for variable-air-volume systems. 
g. Settings for supply-air, static-pressure controller. 
h. Other system operating conditions that affect performance. 

3.11. ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being 
maintained throughout and to correct unusual conditions. 

B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and winter 
conditions, perform additional TAB during near-peak summer and winter conditions. 

 

 

END OF SECTION 230593 
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SECTION 230713 – DUCT INSULATION 
230713 DUCT INSULATION 

PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

1.2. SUMMARY 

A. Section Includes: 

 Insulation Materials: 

a. Flexible elastomeric. 
b. Mineral fiber. 

 Insulating cements. 
 Adhesives. 
 Mastics. 
 Sealants. 
 Factory-applied jackets. 
 Field-applied jackets. 
 Tapes. 

1.3. SUBMITTALS 

 Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets 
(both factory and field applied, if any). 

 Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction 
indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, 
attachments, cements, and jackets, with requirements indicated.  Include dates of tests and test methods 
employed. 

B. QUALITY ASSURANCE 

 Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response 
characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and 
inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket 
materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of 
applicable testing and inspecting agency. 

a. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 
50 or less. 

b. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index 
of 150 or less. 

 Products shall not contain formaldehyde, asbestos, lead, mercury, mercury compounds, or 
polybrominated diphenyl ether fire retardants. 

1.4. DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard 
designation, type and grade, and maximum use temperature. 

1.5. COORDINATION 

A. Coordinate clearance requirements with duct Installer for duct insulation application and equipment Installer for 
equipment insulation application.  Before preparing ductwork Shop Drawings, establish and maintain clearance 
requirements for installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 

B. All ductwork shall be provided with insulation meeting the requirements of the energy code for exterior and 
interior requirements.  All ductwork shall be insulated to prevent condensation.   

C. Refer to insulation schedule for additional information in addition to these requirements. 
D. All exterior insulation shall be provided with a jacket. 
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PART 2 PRODUCTS 

2.1. INSULATION MATERIALS 

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied. 
B. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm 

when tested according to ASTM C 871. 
C. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process. 

2.2. DUCT LINER 

A. Fibrous-Glass Duct Liner (Flat Applications):  Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with 
NAIMA AH124, "Fibrous Glass Duct Liner Standard." 

 Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Knauf Insulation; Atmosphere Duct Liner with ECOSE Technology 
b. CertainTeed Corporation; Insulation Group. 
c. Johns Manville. 
d. Owens Corning. 
e. Manson Insulation; Akousti-Liner Duct Liner with ECOSE Technology. 

 Maximum Thermal Conductivity: 

a. Type I, Flexible:  0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature. 
b. Type II, Rigid:  0.23 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature. 

 Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that will form the interior surface 
of the duct to act as a moisture repellent and erosion-resistant coating.  Antimicrobial compound shall 
be tested for efficacy by an NRTL and registered by the EPA for use in HVAC systems. 

 Water-Based Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with ASTM C 916. 

B. Fibrous-Glass Duct Liner (Round Applications):  Engineered, pre-formed insulation designed for specific duct 
diameters and fittings. Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous 
Glass Duct Liner Standard."  Rigid, resin bonded fibrous glass board with a damage-resistant, flame retardant 
veil faced airstream surface with a reinforced aluminum foil (FRK) backing. 

 Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Knauf Insulation; Atmosphere Duct Liner with ECOSE Technology 
b. CertainTeed Corporation; Insulation Group. 
c. Johns Manville. 
d. Owens Corning. 
e. Manson Insulation; Akousti-Liner Duct Liner with ECOSE Technology. 

 Maximum Thermal Conductivity: 

a. Type I, Flexible: 0.23 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature. 

 Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that will form the interior surface 
of the duct to act as a moisture repellent and erosion-resistant coating.  Antimicrobial compound shall 
be tested for efficacy by an NRTL and registered by the EPA for use in HVAC systems. 

 Water-Based Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with ASTM C 916. 

C. Fiber-Free Duct Liner (Flat Applications):  Polyester blanket insulation with FSK facing. Comply with 
ASTM C 1071, NFPA 90A, or NFPA 90B.  

 Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Ductmate. 

 Maximum Thermal Conductivity: 

a. Type I, Flexible: 0.24 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature. 

 Water-Based Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with ASTM C 916. 
 Duct liner shall be an engineered nonwoven, thermally bonded Polyester with a smooth and durable FSK 

facing. Liner must have a noise reduction coefficient of at least 0.65 and have thermal values greater or 
equal to an R-4.2 at l ", R-5 at 1.25", R-6 at 1 Yi" and R-8 at 2" respectively. 

 Polyester liner must be able to withstand a constant internal temperature up to 250°F must be compliant 
with Greenguard Environmental Institute, and contain zero VOCs per ASTM D5116. Liner must comply 
with all applicable standards including ASTM E84, ASTM C518, ASTM G-21, NFPA 90A and 90B, and 
UL 181. 
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 Polyester duct liner must be attached using a non-flammable, low VOC water based adhesive. When 
applicable, apply a non-flammable, low VOC water based lagging adhesive to the exposed leading edge 
of the insulation. Install fasteners per SMACNA HV AC Duct Liner installation instructions. Liner must 
consist of at least 25% recycled content. 

 Polyester duct liner must be installed per section 7.4 of the 2005 SMACNA Manual, "HVAC Duct 
Construction Standards, Metal and Flexible," Third Edition unless otherwise specified 

D. Flexible Elastomeric Duct Liner:  Preformed, cellular, closed-cell, sheet materials complying with ASTM C 1534, 
Type II, Grade 1; and with NFPA 90A or NFPA 90B. 

 Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Aeroflex USA Inc. 
b. Armacell LLC. 
c. Rubatex International, LLC 

 Surface-Burning Characteristics:  Maximum flame-spread index of 25 and maximum smoke-developed 
index of 50 when tested according to UL 723; certified by an NRTL. 

 Liner Adhesive:  As recommended by insulation manufacturer and complying with NFPA 90A or 
NFPA 90B. 

2.3. DUCT WRAP 

A. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with 
ASTM C 553, Type II and ASTM C 1290, Type I.  Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 1.0 lb. density standard duct insulation type IV with foil-scrim-craft facing and .27 BTUH 
thermal conductivity at 75 degrees mean temperature. 

 Products:  Subject to compliance with requirements, available products that may be incorporated into 
the Work include, but are not limited to, the following: 

a. CertainTeed Corp.; Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Atmosphere Duct Wrap with ECOSE Technology (Basis of Design Product).   
d. Manson Insulation Inc.; Alley Wrap B with ECOSE Technology. 
e. Owens Corning; All-Service Duct Wrap. 

B. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with 
ASTM C 612, Type IA or Type IB.  For duct and plenum applications, provide insulation with factory-applied 
FSK jacket.  For equipment applications, provide insulation with factory-applied FSK jacket.  Factory-applied 
jacket requirements are specified in "Factory-Applied Jackets" Article. 

 Products:  Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp.; Commercial Board. 
b. Johns Manville; 800 Series Spin-Glas. 
c. Knauf Insulation; Earthwool Insulation Board with ECOSE Technology (Basis of Design 

Product).   
d. Manson Insulation Inc.; AK Board with ECOSE Technology. 
e. Owens Corning; Fiberglas 700 Series. 

C. Flexible Elastomeric Duct Wrap:  Closed cell insulation with a 16 mil laminated covering membrane (a UV 
protective white or silver, blended polymeric top surface and a puncture-resistant blended polymeric base, 
around a scrim reinforced core). The membrane has a 10-year limited warranty against breakdown due to UV 
radiation. Mold-resistant flexible elastomeric thermal insulation.  It is manufactured without the use of CFCs, 
HFCs or HCFCs. 

 Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Armacell LLC ArmaTuff Plus II. 

 Liner Adhesive:  As recommended by insulation manufacturer and complying with NFPA 90A or 
NFPA 90B. 

D. Fire-Rated Insulation Systems 

 Fire-Rated Blanket:  High-temperature, flexible, blanket insulation with FSK jacket that is tested and 
certified to provide a 2-hour fire rating by a NRTL acceptable to authority having jurisdiction. 

 Products:  Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp.; FlameChek. 
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b. Johns Manville; Firetemp Wrap. 
c. Nelson Firestop Products; Nelson FSB Flameshield Blanket. 
d. Thermal Ceramics; FireMaster Duct Wrap. 
e. 3M; Fire Barrier Wrap Products. 
f. Unifrax Corporation; FyreWrap. 
g. Vesuvius; PYROSCAT FP FASTR Duct Wrap. 

E. Insulation Pins and Washers: 

a. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully 
annealed for capacitor-discharge welding, length to suit depth of insulation indicated with 
integral 1-1/2-inchgalvanized carbon-steel washer. 

 Insulation-Retaining Washers:  Self-locking washers formed from galvanized steel; with beveled edge 
sized as required to hold insulation securely in place but not less than 1-1/2 inchesin diameter. 

2.4. INSULATING CEMENTS 

A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449/C 449M. 

2.5. ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to 
itself and to surfaces to be insulated, unless otherwise indicated. 

 Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I.  For indoor 
applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 
C. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding 

insulation jacket lap seams and joints. 
D. PVC Jacket Adhesive:  Compatible with PVC jacket. 

2.6. MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-19565C, 
Type II. 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient services. 

 Water-Vapor Permeance:  ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film thickness. 
 Service Temperature Range:  Minus 20 to plus 180 deg F. 
 Solids Content:  ASTM D 1644, 59 percent by volume and 71 percent by weight. 
 Color:  White. 

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient services. 

 Water-Vapor Permeance:  ASTM F 1249, 3 perms at 0.0625-inch dry film thickness. 
 Service Temperature Range:  Minus 20 to plus 200 deg F. 
 Solids Content:  63 percent by volume and 73 percent by weight. 
 Color:  White. 

2.7. SEALANTS 

A. Joint Sealants: 

 Materials shall be compatible with insulation materials, jackets, and substrates. 
 Permanently flexible, elastomeric sealant. 
 Service Temperature Range:  Minus 100 to plus 300 deg F. 
 Color:  White or gray. 
 For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

B. FSK and Metal Jacket Flashing Sealants: 

 Materials shall be compatible with insulation materials, jackets, and substrates. 
 Fire- and water-resistant, flexible, elastomeric sealant. 
 Service Temperature Range:  Minus 40 to plus 250 deg F. 
 Color:  Aluminum. 
 For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 
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2.8. FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied 
jackets are indicated, comply with the following: 

 FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with 
ASTM C 1136, Type II. 

2.9. FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 
B. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005, Temper H-14. 

 Factory cut and rolled to size. 
 Finish and thickness are indicated in field-applied jacket schedules. 
 Moisture Barrier for Indoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper. 
 Moisture Barrier for Outdoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper. 
 Factory-Fabricated Fitting Covers: 

a. Same material, finish, and thickness as jacket. 
b. End caps. 
c. Beveled collars. 
d. Field fabricate fitting covers only if factory-fabricated fitting covers are not available. 

2.10. TAPES 

A. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with 
ASTM C 1136. 

 Width:  3 inches. 
 Thickness:  6.5 mils. 
 Adhesion:  90 ounces force/inch in width. 
 Elongation:  2 percent. 
 Tensile Strength:  40 lbf/inch in width. 
 FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

B. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

 Width:  2 inches. 
 Thickness:  3.7 mils. 
 Adhesion:  100 ounces force/inch in width. 
 Elongation:  5 percent. 
 Tensile Strength:  34 lbf/inch in width. 

PART 3 – EXECUTION 

3.1. EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and other conditions 
affecting performance of insulation application. 

 Verify that systems and equipment to be insulated have been tested and are free of defects. 
 Verify that surfaces to be insulated are clean and dry. 
 Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2. PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect 
insulation application. 

B. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel 
surfaces, use demineralized water. 

3.3. INSULATION SCHEDULE 

A. Refer to drawings for insulation and ductwork schedule. 

3.4. GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids 
throughout the length of equipment and piping including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of 
equipment and duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do 
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not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 
D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 
E. Install multiple layers of insulation with longitudinal and end seams staggered. 
F. Keep insulation materials dry during application and finishing. 
G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 

recommended by insulation material manufacturer. 
H. Install insulation with least number of joints practical. 
I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, 

anchors, and other projections with vapor-barrier mastic. 

 Install insulation continuously through hangers and around anchor attachments. 
 For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point 

of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment 
to structure with vapor-barrier mastic. 

 Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts 
with adhesive or sealing compound recommended by insulation material manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film 
thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

 Draw jacket tight and smooth. 
 Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  Secure strips 

with adhesive and outward clinching staples along both edges of strip, spaced 4 inches on center. 
 Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal seams at 

bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching 
staples along edge at 2 inches on center. 

 For below ambient services, apply vapor-barrier mastic over staples. 
 Cover joints and seams with tape as recommended by insulation material manufacturer to maintain vapor 

seal. 
 Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent 

to pipe flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness. 
M. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal 

movement. 
N. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at 

least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints. 
O. For above ambient services, do not install insulation to the following: 

 Vibration-control devices. 
 Testing agency labels and stamps. 
 Nameplates and data plates. 
 Access doors. 

P. Undamaged insulation systems on cold surface ductwork and equipment shall perform their intended functions 
as vapor barriers and thermal insulation without premature deterioration of insulation or vapor barrier.  
Contractor shall take every reasonable precaution to provide insulation systems with continuous unbroken vapor 
barriers. 

Q. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 2-19, "Flexible Duct Liner Installation." 

 Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive coverage at 
liner contact surface area.  Attaining indicated thickness with multiple layers of duct liner is prohibited. 

 Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing. 
 Butt transverse joints without gaps, and coat joint with adhesive. 
 Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge overlapping. 
 Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, unless duct 

size and dimensions of standard liner make longitudinal joints necessary. 
 Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm. 
 Secure liner with mechanical fasteners 4 inches from corners and at intervals not exceeding 12 inches 

transversely; at 3 inches from transverse joints and at intervals not exceeding 18 inches longitudinally. 
 Secure transversely oriented liner edges facing the airstream with metal nosings that have either channel 

or "Z" profiles or are integrally formed from duct wall.  Fabricate edge facings at the following locations: 

a. Fan discharges. 
b. Intervals of lined duct preceding unlined duct. 



  KCKCC Field House Addition 

  
 

 

DUCT INSULATION  230713-7 

 

c. Upstream edges of transverse joints in ducts where air velocities are higher than 2500 fpm or 
where indicated. 

 For double wall ductwork, secure insulation between perforated sheet metal inner duct of same thickness 
as specified for outer shell.  Use mechanical fasteners that maintain inner duct at uniform distance from 
outer shell without compressing insulation. 

a. Sheet Metal Inner Duct Perforations:  3/32-inch diameter, with an overall open area of 23 
percent. 

 Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning vane assemblies, 
or other devices.  Fabricated buildouts (metal hat sections) or other buildout means are optional; when 
used, secure buildouts to duct walls with bolts, screws, rivets, or welds. 

3.5. PENETRATIONS 

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation 
continuously through walls and partitions. 

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through 
penetrations of fire-rated walls and partitions. 

 Comply with requirements in Penetration Firestopping and fire-resistive joint sealers. 

C. Insulation Installation at Floor Penetrations: 

 Pipe:  Install insulation continuously through floor penetrations. 
 Seal penetrations through fire-rated assemblies.  Comply with requirements in Penetration Firestopping." 

3.6. MINERAL-FIBER INSULATION INSTALLATION 

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins. 

 Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 50 percent 
coverage of duct and plenum surfaces. 

 Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions. 
 Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-

weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal centerline 
of duct.  Space 3 inches maximum from insulation end joints, and 16 inches on center. 

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches on center. each way, 
and 3 inches maximum from insulation joints.  Install additional pins to hold insulation tightly 
against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 
d. Do not over compress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation 

surface.  Cover exposed pins and washers with tape matching insulation facing. 

B. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.  
Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches from 1 edge and 
1 end of insulation segment.  Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 
1 inch on center.  Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier 
mastic, and sealant at joints, seams, and protrusions. 

 Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal. 
 Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals.  Vapor stops 

shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt end of 
insulation, and over the surface.  Cover insulation face and surface to be insulated a width equal to 2 
times the insulation thickness but not less than 3 inches. 

C. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  At end joints, secure 
with steel bands spaced a maximum of 18 inches on center. 

D. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface.  Install 
insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow. 

E. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch- wide strips of 
same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange with pins 
spaced 6 inches on center. 

F. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins. 



  KCKCC Field House Addition 

  
 

 

DUCT INSULATION  230713-8 

 

 Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 50 percent 
coverage of duct and plenum surfaces. 

 Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions. 
 Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-

weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal centerline 
of duct.  Space 3 inches maximum from insulation end joints, and 16 inches on center. 

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches on center. each 
way, and 3 inches maximum from insulation joints.  Install additional pins to hold insulation 
tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 
d. Do not over compress insulation during installation. 
e. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation 

surface.  Cover exposed pins and washers with tape matching insulation facing. 

 For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor 
barrier.  Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches 
from 1 edge and 1 end of insulation segment.  Secure laps to adjacent insulation section with 1/2-inch 
outward-clinching staples, 1 inch on center.  Install vapor barrier consisting of factory- or field-applied 
jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal. 
b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals.  

Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation 
face, along butt end of insulation, and over the surface.  Cover insulation face and surface to 
be insulated a width equal to 2 times the insulation thickness but not less than 3 inches. 

 Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface.  
Groove and score insulation to fit as closely as possible to outside and inside radius of elbows.  Install 
insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow. 

 Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch- wide 
strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange 
with pins spaced 6 inches on center. 

3.7. FLEXIBLE ELASTOMERIC INSULATION INSTALLATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in 
insulation that allow passage of air to surface being insulated. 

3.8. EXTERIOR FLEXIBLE ELASTOMERIC INSULATION INSTALLATION 

A. install using manufacturer recommended adhesives or with pre-applied pressure sensitive adhesive (PSA) for 
application to large, flat or curved metal surfaces such as ducts, vessels, very large pipes or tanks.  

B. The seams must be installed in compression and sealed with adhesives. Adhesives are contact adhesives and 
shall be applied to duct and insulation surfaces. 

C. Cover seams with manufactured Seal Tape specific for application matching jacket. 
D. Exterior duct work must be pitched to allow rain water to run off the insulation.  
E. Do not install below ground. 
F. The application temperature should be above 40°F (+4°C) and 100°F (+38°C). 

3.9. FIELD-APPLIED JACKET INSTALLATION 

A. Where FSK jackets are indicated, install as follows: 

 Draw jacket material smooth and tight. 
 Install lap or joint strips with same material as jacket. 
 Secure jacket to insulation with manufacturer's recommended adhesive. 
 Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end joints. 
 Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-barrier 

mastic. 

B. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap 
longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by 
insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches on center. and at end joints. 

3.10. FINISHES 

A. Equipment and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with 
paint system identified below and as specified in other painting Sections. 
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 Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and finish coat 
paint.  Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation 
manufacturer's recommended protective coating. 

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the 
completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.11. FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 
B. Perform tests and inspections. 
C. Tests and Inspections: 

 Inspect field-insulated equipment, randomly selected by Architect, by removing field-applied jacket and 
insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to one  
location for each type of equipment defined in the "Equipment Insulation Schedule" Article.  For large 
equipment, remove only a portion adequate to determine compliance. 

 Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied 
jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited 
to three locations of straight pipe, three locations of threaded fittings, three locations of welded fittings, 
three locations of threaded valves, and three locations of flanged valves for each pipe service defined in 
the "Piping Insulation Schedule, General" Article. 

D. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with 
requirements. 

E. Insulation failing to meet workmanship and appearance standards shall be replaced with an acceptable 
installation before final acceptance of project will be given.  Insulation failing to meet performance requirements 
of this specification for a period of one year after date of final acceptance or through one heating season and 
one cooling season, whichever is longer shall be replaced with an acceptable installation.  All costs to correct 
insulation deficiencies and costs to repair damages to other work shall be at Mechanical Contractors expense 
at no cost to owner. 

3.12. FIELD QUALITY ASSURANCE 

A. Upon completion of insulation work and before operation is to commence, visually inspect the work and verify 
that it has been correctly installed. 

B. Open all system dampers and turn on fans to blow all scraps and other loose pieces of material out of the duct 
system. Allow for a means of removal of such material. 

C. Check the duct system to ensure that there are no air leaks through joints. 

3.13. PROTECTION 

A. Replace damaged insulation, which cannot be satisfactorily repaired, including insulation with duct liner damage 
and moisture-saturated insulation.  

B. The insulation contractor shall advise the general and/or the mechanical contractor as to requirements for 
protection of the insulation work during the remainder of the construction period, to avoid damage and 
deterioration of the finished insulation work.  

 

 

END OF SECTION 230713 
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SECTION 233113 – METAL DUCTS 
233113 METAL DUCTS 

PART 1 GENERAL 

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

1.2. SUMMARY 

A. Section Includes: 

 Single-wall rectangular ducts and fittings. 
 Double-wall rectangular ducts and fittings. 
 Single-wall round and flat-oval ducts and fittings. 
 Double-wall round and flat-oval ducts and fittings. 
 Sheet metal materials. 
 Sealants and gaskets. 
 Hangers and supports. 

1.3. PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint construction, 
reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible" and performance requirements and design criteria indicated in "Duct Schedule" Article. 

B. Structural Performance:  Duct hangers and supports shall withstand the effects of gravity loads and stresses 
within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible"  

C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-
2004. 

1.4. SUBMITTALS 

A. Product Data:  For each type of the following products: 

 Liners and adhesives. 
 Sealants and gaskets. 

B. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and coordinated with 
each other, using input from installers of the items involved: 

 Duct installation in congested spaces, indicating coordination with general construction, building 
components, and other building services.  Indicate proposed changes to duct layout. 

 Suspended ceiling components. 
 Structural members to which duct will be attached. 
 Size and location of initial access modules for acoustical tile. 
 Penetrations of smoke barriers and fire-rated construction. 
 Items penetrating finished ceiling including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 
f. Perimeter moldings. 

C. Welding certificates. 
D. Field quality-control reports. 

PART 2 PRODUCTS 

2.1. SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" based on indicated static-pressure class unless otherwise indicated. 

B. Rectangular Ducts:  Fabricate ducts with indicated dimensions for the inner duct allowing for insulation if lined. 

2.2. DOUBLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may 
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be incorporated into the Work include, but are not limited to, the following: 

 McGill AirFlow LLC. 
 Sheet Metal Connectors, Inc. 

B. Rectangular Ducts:  Fabricate ducts with indicated dimensions for the inner duct.   
C. Outer Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on 

indicated static-pressure class unless otherwise indicated. 
D. Interstitial Insulation:  Flexible duct liner complying with ASTM C 534, Type II for sheet materials, and with 

NFPA 90A or NFPA 90B. 
E. Inner Duct:  Minimum 0.028-inch perforated galvanized sheet steel having 3/32-inchdiameter perforations, with 

overall open area of 23 percent. 

2.3. SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless 
otherwise indicated. 

 Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Lindab Inc. 
b. McGill AirFlow LLC. 
c. SEMCO Incorporated. 
d. Sheet Metal Connectors, Inc. 
e. Spiral Manufacturing Co., Inc. 
f. Norlock Metal Products, Inc. 

B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of the round sides 
connecting the flat portions of the duct (minor dimension). 

C. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-2, "Transverse Joints - Round Duct," for static-pressure class, 
applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible." 

a. Transverse Joints in Ducts Larger Than 60 Inchesin Diameter:  Flanged. 

D. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-1, "Seams - Round Duct and Fittings," for static-pressure class, 
applicable sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible." 

 Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal seams. 
 Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-welded longitudinal 

seams. 

E. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical Tees," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions 
in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

F. All exposed round ducts shall be spiral wound construction. 
G. Concealled low pressure round ducts may be snap-lock construction when 8” or less.  10” round ducts shall be 

spiral wall construction. 

2.4. DOUBLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Lindab Inc. 
 McGill AirFlow LLC. 
 SEMCO Incorporated. 
 Sheet Metal Connectors, Inc. 

B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of the round sides 
connecting the flat portions of the duct (minor dimension) of the inner duct. 

C. Outer Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, 
"Round, Oval, and Flexible Duct," based on static-pressure class unless otherwise indicated. 

 Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-2, "Transverse Joints - Round Duct," for static-pressure class, 



  KCKCC Field House Addition 

  
 

 

METAL DUCTS  233113-3 

 

applicable sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

a. Transverse Joints in Ducts Larger Than 60 Inchesin Diameter:  Flanged. 

 Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-1, "Seams - Round Duct and Fittings," for static-pressure class, 
applicable sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

a. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal seams. 
b. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-welded 

longitudinal seams. 

 Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical 
Tees," for static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

D. Inner Duct:  Minimum 0.028-inch [perforated galvanized sheet steel having 3/32-inch- diameter perforations, 
with overall open area of 23 percent] [solid sheet steel]. 

E. Interstitial Insulation:  Flexible duct liner complying with ASTM C 534, Type II for sheet materials, and with 
NFPA 90A or NFPA 90B. 

2.5. ELBOW CONFIGURATION: 

A. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-
2, "Rectangular Elbows." 

 Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
 Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
 Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Figure 2-3, "Vanes and Vane Runners," and Figure 2-4, "Vane Support in Elbows." 

B. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-3, 
"Round Duct Elbows." 

 Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows."  Elbows with less than 90-
degree change of direction have proportionately fewer segments. 

a. Radius-to Diameter Ratio:  1.5. 

 Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated. 
 Round Elbows, 14 Inches and Larger in Diameter: Standing seam or Welded. 

2.6. BRANCH CONFIGURATION: 

A. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-
6, "Branch Connections." 

 Rectangular Main to Rectangular Branch:  45-degree entry. 
 Rectangular Main to Round Branch:  High Efficiency 45 degree takeoff. 

B. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5, "Conical Tees."  Saddle taps are permitted in existing 
duct. 

 Velocity 1000 fpm or Lower:  90-degree tap. 
 Velocity 1000 to 1500 fpm:  Conical tap. 
 Velocity 1500 fpm or Higher:  45-degree lateral. 

2.7. SHEET METAL MATERIALS 

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and 
other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

 Galvanized Coating Designation: G90. 
 Finishes for Surfaces Exposed to View:  Mill phosphatized. 
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C. PVC-Coated, Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

 Galvanized Coating Designation:  G90. 
 Minimum Thickness for Factory-Applied PVC Coating:  4 mils thick on sheet metal surface of ducts and 

fittings exposed to corrosive conditions, and minimum 1 mil thick on opposite surface. 
 Coating Materials:  Acceptable to authorities having jurisdiction for use on ducts listed and labeled by an 

NRTL for compliance with UL 181, Class 1. 

D. Carbon-Steel Sheets:  Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed ducts. 
E. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the "Duct 

Schedule" Article; cold rolled, annealed, sheet.  Exposed surface finish shall be No. 2B, No. 2D, No. 3, or No. 4 
as indicated in the "Duct Schedule" Article. 

F. Aluminum Sheets:  Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for concealed ducts, and 
standard, one-side bright finish for duct surfaces exposed to view. 

2.8. SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall be 
a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to 
UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 

 Tape:  Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator to 
react exothermically with tape to form hard, durable, airtight seal. 

 Sealant:  Modified styrene acrylic. 
 Indoor and outdoor, Water resistant, Mold and mildew resistant. 
 Maximum Static-Pressure Class:  10-inch w.g., positive and negative. 

C. Water-Based Joint and Seam Sealant: 

 Application Method:  Brush on. 
 Solids Content:  Minimum 65 percent. 
 Shore A Hardness:  Minimum 20. 
 Indoor or outdoor, Water resistant, Mold and mildew resistant. 
 VOC:  Maximum 75 g/L (less water). 
 Maximum Static-Pressure Class:  10-inch w.g., positive and negative. 

D. Solvent-Based Joint and Seam Sealant: 

 Application Method:  Brush on. 
 Base:  Synthetic rubber resin. 
 Solids Content:  Minimum 60 percent. 
 Indoor or outdoor, Water resistant, Mold and mildew resistant. 
 Maximum Static-Pressure Class:  10-inch w.g., positive or negative. 

E. Flanged Joint Sealant:  Comply with ASTM C 920. 

 General:  Single-component, acid-curing, silicone, elastomeric. 

F. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 
G. Round Duct Joint O-Ring Seals: 

 Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch w.g. and shall be rated for 10-
inch w.g. static-pressure class, positive or negative. 

 EPDM O-ring to seal in concave bead in coupling or fitting spigot. 
 Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting 

spigots. 

H. Pressure sensitive duct joint sealer: 

 Provide Hard Cast, Inc.  “Foil Grip” pressure sensitive duct joint sealer.  Seal class “A”, “B”, and “C”.   

2.9. HANGERS AND SUPPORTS 

A. Indicate the extent of corrosive environment on Drawings. 
B. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 
C. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized rods with threads 

painted with zinc-chromate primer after installation. 
D. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 

Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct." 
E. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603. 
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F. Steel Cables for Stainless-Steel Ducts:  Stainless steel complying with ASTM A 492. 
G. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for 

duct hanger service; with an automatic-locking and clamping device. 
H. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct 

materials. 
I. Trapeze and Riser Supports: 

 Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 
 Supports for Stainless-Steel Ducts:  Stainless-steel shapes and plates. 
 Supports for Aluminum Ducts:  Aluminum or galvanized steel coated with zinc chromate. 

PART 3 EXECUTION 

3.1. DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.  Indicated 
duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-
handling equipment sizing and for other design considerations.  Install duct systems as indicated unless 
deviations to layout are approved on Shop Drawings and Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless 
otherwise indicated. 

C. All metal ductwork scheduled for interior thermal and acoustical liner is not sized on plans to include the proper 
thickness of insulation.  Add 1” or 2” in height and width of ductwork as required to accommodate insulation 
thickness.  Mount specialties such as turning vanes, dampers, etc., to ductwork with that section insulated “Build 
Outs” to maintain continuity of thermal barrier. 

D. All ductwork within 15 feet of connection to rooftop units shall be constructed to 6” WG class regardless of unit 
static pressure ratings and be a minimum of 18 gauge sheet metal.  Roof deck shall only be cut out as required 
for ductwork penetrations and annular gap around duct shall be sealed with elastomeric caulk to reduce rooftop 
unit breakout noise. 

E. Install round and flat-oval ducts in maximum practical lengths. 
F. Install ducts with fewest possible joints. 
G. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections. 
H. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building 

lines. 
I. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure 

elements of building. 
J. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 
K. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures. 
L. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover 

the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness 
as the duct.  Overlap openings on four sides by at least 1-1/2 inches. 

M. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with 
requirements in Division 23 Section "Air Duct Accessories" for fire and smoke dampers. 

N. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.  Comply with 
SMACNA's "Duct Cleanliness for New Construction Guidelines." 

3.2. INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 
B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use two-part tape 

sealing system. 
C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When welding stainless 

steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds to remove 
discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and 
supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with these requirements. 

3.3. DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article 
according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

B. Seal ducts to the scheduled seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible": 

C. In residential occupancies duct tightness shall be verified by either of the following: 

 Postconstruction test: Total leakage shall be less than or equal to 4 cfm (113.3 L/min) per 100 square 
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feet (9.29 m2) of conditioned floor area when tested at a pressure differential of 0.1 inches w.g. (25 Pa) 
across the entire system, including the manufacturer’s air handler enclosure. All register boots shall be 
taped or otherwise sealed during the test. 

 Rough-in test: Total leakage shall be less than or equal to 4 cfm (113.3 L/min) per 100 square feet (9.29 
m2) of conditioned floor area when tested at a pressure differential of 0.1 inches w.g. (25 Pa) across the 
system, including the manufacturer’s air handler enclosure. All registers shall be taped or otherwise 
sealed during the test. If the air handler is not installed at the time of the test, total leakage shall be less 
than or equal to 3 cfm (85 L/min) per 100 square feet (9.29 m2) of conditioned floor area.  

 Exception: The total leakage test is not required for ducts and air handlers located entirely within the 
building thermal envelope. 

3.4. HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Hangers and 
Supports." 

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate 
for construction materials to which hangers are being attached. 

 Where practical, install concrete inserts before placing concrete. 
 Install powder-actuated concrete fasteners after concrete is placed and completely cured. 
 Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more than 

4 inches thick. 
 Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less 

than 4 inches thick. 
 Do not use powder-actuated concrete fasteners for seismic restraints. 

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 4-
1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct," for 
maximum hanger spacing; install hangers and supports within 24 inches of each elbow and within 48 inches of 
each branch intersection. 

D. Hangers Exposed to View:  Threaded rod and angle or channel supports. 
E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal 

screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet. 
F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and shear 

capacities appropriate for supported loads and building materials where used. 

3.5. CONNECTIONS 

A. Coordinate duct installations and specialty arrangements with Drawings. 
B. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct 

Accessories." 
C. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, 

and terminal unit connections. 

3.6. PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.  Apply 
one coat of flat, black, latex paint over a compatible galvanized-steel primer.  Paint materials and application 
requirements are specified in other painting Sections. 

3.7. FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
B. Leakage Tests: 

 Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test report for each test. 
 Test the following systems: 

a. Ducts with a Pressure Class Higher Than 3-Inch w.g.:  Test representative duct sections totaling 
no less than 25 percent of total installed duct area for each designated pressure class. 

 Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for 
compliance with test requirements. 

 Test for leaks before applying external insulation. 
 Conduct tests at static pressures equal to maximum design pressure of system or section being tested.  

If static-pressure classes are not indicated, test system at maximum system design pressure.  Do not 
pressurize systems above maximum design operating pressure. 

 Give seven days' advance notice for testing. 

C. Duct System Cleanliness Tests: 
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 Visually inspect duct system to ensure that no visible contaminants are present. 
 Test sections of metal duct system, chosen randomly by Owner, for cleanliness according to "Vacuum 

Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems." 

a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter media shall not 
exceed 0.75 mg/100 sq. cm. 

 Duct system will be considered defective if it does not pass tests and inspections. 
 Prepare test and inspection reports. 

3.8. START UP 

A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for HVAC." 

3.9. DUCT SCHEDULE 

A. Refer to schedule on drawings. 

 

 

 

END OF SECTION 233113 
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SECTION 233300 – AIR DUCT ACCESSORIES 
233300 AIR DUCT ACCESSORIES 

PART 1 GENERAL 

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

1.2. SUBMITTALS 

A. Product Data:  For each type of product indicated. 
B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and attachments to other 

work. 

 Detail duct accessories fabrication and installation in ducts and other construction.  Include dimensions, 
weights, loads, and required clearances; and method of field assembly into duct systems and other 
construction.  Include the following: 

a. Special fittings. 
b. Manual volume damper installations. 
c. Control damper installations. 
d. Fire-damper and smoke-damper installations, including sleeves; and duct-mounted access 

doors. 
e. Wiring Diagrams:  For power, signal, and control wiring. 

 Operation and maintenance data. 

C. QUALITY ASSURANCE 

 Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, 
"Installation of Warm Air Heating and Air Conditioning Systems." 

 Comply with AMCA 500-D testing for damper rating. 

PART 2 PRODUCTS 

2.1. MATERIALS 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, 
material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall 
be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

 Galvanized Coating Designation:  G60. 
 Exposed-Surface Finish:  Mill phosphatized. 

C. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum 
diameter for lengths longer than 36 inches. 

2.2. BACKDRAFT AND PRESSURE RELIEF DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Air Balance Inc. 
 Cesco Products. 
 Duro Dyne Inc. 
 Greenheck Fan Corporation. 
 Nailor Industries Inc. 
 NCA Manufacturing, Inc. 
 Pottorff; a division of PCI Industries, Inc. 
 Ruskin Company. 
 SEMCO Incorporated. 

 Vent Products Company, Inc. 

B. Description:  Gravity balanced. 
C. Frame:  0.052-inch- thick, galvanized sheet steel, with welded corners and mounting flange. 
D. Blades:  Multiple single-piece blades, maximum 6-inch width, 0.025-inch- thick, roll-formed aluminum with 

sealed edges. 
E. Blade Action:  Parallel. 
F. Blade Seals:  Neoprene, mechanically locked. 
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G. Blade Axles: Nonferrous metal. 
H. Tie Bars and Brackets:  Galvanized steel. 
I. Return Spring:  Adjustable tension. 
J. Bearings: Steel ball or synthetic pivot bushings. 
K. Accessories: 

 Adjustment device to permit setting for varying differential static pressure. 
 Counterweights and spring-assist kits for vertical airflow installations. 
 Electric actuators. 
 Chain pulls. 
 Retain one of first two subparagraphs below. 
 Screen Mounting:  Front mounted in sleeve. 

a. Sleeve Thickness: 20-gage minimum. 
b. Sleeve Length: 6 inches minimum. 

L. Screen:  Rear mounted. Galvanized steel. Bird. 
M. 90-degree stops. 

2.3. MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

 Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Air Balance Inc. 
b. Flexmaster U.S.A., Inc. 
c. McGill AirFlow LLC. 
d. METALAIRE, Inc. 
e. Nailor Industries Inc. 
f. Pottorff; a division of PCI Industries, Inc. 
g. Ruskin Company. 
h. Trox USA Inc. 
i. Vent Products Company, Inc. 

 Suitable for horizontal or vertical applications. 
 Frames: Hat-shaped, galvanized-steel channels, 0.064-inch minimum thickness. Mitered and welded 

corners. Flanges for attaching to walls and flangeless frames for installing in ducts. 
 Blades: Multiple or single blade. Parallel blade design for mixing applications and opposed-blade design 

for balance only applications.  Stiffen damper blades for stability. Galvanized-steel, 0.064 inch thick. 
 Blade Axles:  Galvanized steel. 
 Bearings: Molded synthetic. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles 

full length of damper blades and bearings at both ends of operating shaft. 
 Tie Bars and Brackets:  Galvanized steel. 

B. Jackshaft: 

 Size:  1-inch diameter. 
 Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports at each 

mullion and at each end of multiple-damper assemblies. 
 Length and Number of Mountings:  As required to connect linkage of each damper in multiple-damper 

assembly. 

C. Damper Hardware: 

 Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-plated steel, and a 3/4-inch 
hexagon locking nut. 

 Include center hole to suit damper operating-rod size. 
 Include elevated platform for insulated duct mounting. 

2.4. CONTROL DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Cesco Products. 
 Duro Dyne Inc. 
 Flexmaster U.S.A., Inc. 
 Greenheck Fan Corporation. 
 McGill AirFlow LLC. 
 METALAIRE, Inc. 



  KCKCC Field House Addition 

  
 

 

AIR DUCT ACCESSORIES  233300-3 

 

 Nailor Industries Inc. 
 NCA Manufacturing, Inc. 
 Ruskin Company. 

 Vent Products Company, Inc. 
 Young Regulator Company. 

B. Frames: Hat shaped. Galvanized-steel channels, 0.064 inch thick. Mitered and welded corners. 
C. Blades: Multiple blade with maximum blade width of 8 inches.  Parallel-blade design when used at junctions of 

differing air temperatures and opposed-blade design otherwise. Galvanized steel. 0.064 inch thick. Closed-cell 
neoprene edging for low leakage applications. 

D. Blade Axles:  1/2-inch- diameter; galvanized steel; blade-linkage hardware of zinc-plated steel and brass; ends 
sealed against blade bearings.  

E. Bearings: Molded synthetic. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 
length of damper blades and bearings at both ends of operating shaft. Thrust bearings at each end of every 
blade. 

2.5. FIRE DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Air Balance Inc.; a division of Mestek, Inc. 
 Cesco Products; a division of Mestek, Inc. 
 Greenheck Fan Corporation. 
 McGill AirFlow LLC. 
 METALAIRE, Inc. 
 Nailor Industries Inc. 
 NCA Manufacturing, Inc. 
 Pottorff; a division of PCI Industries, Inc. 
 Prefco; Perfect Air Control, Inc. 

 Ruskin Company. 
 Vent Products Company, Inc. 

B. Type:  Static and dynamic; rated and labeled according to UL 555 by an NRTL. 
C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 4000-fpm velocity. 
D. Fire Rating:  1-1/2 and 3 hours. 
E. Frame:  Curtain type with blades outside airstream except when located behind grille where blades may be 

inside airstream; fabricated with roll-formed, 0.034-inch- thick galvanized steel; with mitered and interlocking 
corners. 

F. Mounting Sleeve:  Factory- or field-installed, galvanized sheet steel. 
G. Minimum Thickness:  0.052 or 0.138 inch thick, as indicated, and of length to suit application. 
H. Exception:  Omit sleeve where damper-frame width permits direct attachment of perimeter mounting angles on 

each side of wall or floor; thickness of damper frame must comply with sleeve requirements. 
I. Mounting Orientation:  Vertical or horizontal as indicated. 
J. Blades:  Roll-formed, interlocking, 0.034-inch- thick, galvanized sheet steel.  In place of interlocking blades, use 

full-length, 0.034-inch- thick, galvanized-steel blade connectors. 
K. Horizontal Dampers:  Include blade lock and stainless-steel closure spring. 
L. Heat-Responsive Device:  Replaceable, 165 deg F rated, fusible links. 

2.6. SMOKE DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Air Balance Inc.; a division of Mestek, Inc. 
 Cesco Products; a division of Mestek, Inc. 
 Greenheck Fan Corporation. 
 Nailor Industries Inc. 
 Prefco. 
 Ruskin Company. 

B. General Requirements:  Label according to UL 555S by an NRTL. 
C. Frame:  Multiple-blade type; fabricated with roll-formed, 0.034-inch- thick galvanized steel; with mitered and 

interlocking corners. 
D. Blades:  Roll-formed, horizontal, interlocking, 0.034-inch- thick, galvanized sheet steel.  In place of interlocking 

blades, use full-length, 0.034-inch- thick, galvanized-steel blade connectors. 
E. Leakage: Class I. 
F. Rated pressure and velocity to exceed design airflow conditions. 
G. Mounting Sleeve:  Factory-installed, 0.052-inch- thick, galvanized sheet steel; length to suit wall or floor 
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application. 
H. Damper Motors: two-position action. 

 Electrical Connection:  115 V, single phase, 60 Hz.  Coordinate voltage with Fire alarm contractor prior 
to ordering. Where building is not equipped with a fire alarm system, provide a stand alone 120v smoke 
detector and remote LED indicator light mounted in ceiling below duct detector.  Mount detector within 
5’ of damper and provide all necessary wiring and interconnections to damper and detector and 
relays/power supplies. 

2.7. FIRE/SMOKE DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Air Balance Inc.; a division of Mestek, Inc. 
 Cesco Products; a division of Mestek, Inc. 
 Greenheck Fan Corporation. 
 Nailor Industries Inc. 
 Prefco. 
 Ruskin Company. 

B. Frame:  Multiple-blade type; fabricated with roll-formed, 0.034-inch- thick galvanized steel; with mitered and 
interlocking corners. 

C. Blades:  Roll-formed, horizontal, interlocking, 0.034-inch- thick, galvanized sheet steel.  In place of interlocking 
blades, use full-length, 0.034-inch- thick, galvanized-steel blade connectors. 

D. Leakage: Class I. 
E. Rated pressure and velocity to exceed design airflow conditions. 
F. Mounting Sleeve:  Factory-installed, 0.052-inch- thick, galvanized sheet steel; length to suit wall or floor 

application. 
G. Damper Motors: two-position action. 

 Electrical Connection:  115 V, single phase, 60 Hz.  Coordinate voltage with Fire alarm contractor prior 
to ordering.  Where building is not equipped with a fire alarm system, provide a stand alone 120v smoke 
detector and remote LED indicator light mounted in ceiling below duct detector.  Mount detector within 
5’ of damper and provide all necessary wiring and interconnections to damper and detector and 
relays/power supplies. 

 Power open, locked and reset, spring closed.  

2.8. TURNING VANES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Ductmate Industries, Inc. 
 Duro Dyne Inc. 
 METALAIRE, Inc. 
 SEMCO Incorporated. 
 Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; 
Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support in Elbows." 

C. Vane Construction:  Single wall for ducts up to 48 inches wide and double wall for larger dimensions. 

2.9. DUCT-MOUNTED ACCESS DOORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Cesco Products; a division of Mestek, Inc. 
 Ductmate Industries, Inc. 
 Flexmaster U.S.A., Inc. 
 Greenheck Fan Corporation. 
 McGill AirFlow LLC. 
 Nailor Industries Inc. 
 Pottorff; a division of PCI Industries, Inc. 
 Ventfabrics, Inc. 
 Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible"; Figures 2-10, "Duct Access Doors and Panels," and 2-11, "Access Panels - 
Round Duct." 

 Door: 
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a. Double wall, rectangular. Galvanized sheet metal with insulation fill and thickness as indicated 
for duct pressure class.  1-by-1-inch butt or piano hinge and cam latches. 

b. Fabricate doors airtight and suitable for duct pressure class. 

 Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
 Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square:  No hinges and two sash locks. 
b. Access Doors up to 18 Inches Square:  Two hinges and two sash locks. 
c. Access Doors up to 24 by 48 Inches:  Three hinges and two compression latches. 
d. Access Doors Larger Than 24 by 48 Inches:  Four hinges and two compression latches with 

outside and inside handles. 

2.10. FLEXIBLE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Ductmate Industries, Inc. 
 Duro Dyne Inc. 
 Ventfabrics, Inc. 
 Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Materials:  Flame-retardant or noncombustible fabrics. 
C. Coatings and Adhesives:  Comply with UL 181, Class 1. 
D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches wide attached to 2 strips of 2-3/4-

inch- wide, 0.028-inch- thick, galvanized sheet steel or 0.032-inch- thick aluminum sheets.  Provide metal 
compatible with connected ducts. 

 Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 26 oz./sq. yd. 
Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling. 

2.11. LOW PRESSURE FLEXIBLE DUCTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Flexmaster U.S.A., Inc. 
 McGill AirFlow LLC. 
 Thermaflex  
 Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Low Pressure Flexible Duct 

 Thermaflex M-KE rated for +6” W.G. max. and -1” W.G. max. for duct sizes 4” to 14”, +6” W.G. max. and 
-0.5” W.G. max for duct sizes 14” to 16”, +4” W.G. max. and -0.5” W.G. max for duct sizes 18” to 20”.  
Rated for 3500 FPM maximum velocity.  UL listed “UL-181 Standards Class I Duct Material” complying 
with NFPA Standards 90A and 90B.  Duct shall be composed of an acoustically rated inner polymeric 
liner duct bonded to coated steel wire helix.  Fiberglass insulation and tear resistant metalized polyester 
film outer vapor barrier.  Maximum flexible duct length or run shall be 5’-0” unless otherwise noted.  
Flexible ductwork shall be securely attached to both the rigid duct connection and diffuser neck with 
plastic band clamps or stainless steel worm driven clamps.  Equivalent by Wiremold, Cleavaflex, 
Flexmaster. 

2.12. HIGH PRESSURE FLEXIBLE DUCTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Flexmaster U.S.A., Inc. 
 McGill AirFlow LLC. 
 Thermaflex  
 Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Flexible Duct Inlet to Terminal Boxes 

 Flexmaster type Triple Lock-Acoustic (TL/A) insulated acoustic air duct, manufactured by using a dead 
soft aluminum strip which is perforated, spirally wound and mechanically joined together. The inner duct 
is draped with a thick fiberglass insulation and covered by a flame retardant, non-toxic polyethylene 
vapor barrier. UL-181 Class 1 product uses a Triple Lock (T/L basic) perforated core with an open area 
of 20% to 25% to completely cushion sounds such as air movement and duct vibrations. 

  Maximum flexible duct length or run shall be 4’-0” unless otherwise noted.  Attach ducts with metal 
screws and stainless steel clamp. Equivalent by Wiremold, Cleavaflex, Flexmaster. 
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2.13. DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  Size 
to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness. 

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease. 

PART 3 EXECUTION 

3.1. INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for 
fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-
steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in 
aluminum ducts. 

C. Install backdraft and control dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust 
fan unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger 
ducts.  Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth 
as liner, and terminate liner with nosing at hat channel. 

 Install steel volume dampers in steel ducts. 
 Install aluminum volume dampers in aluminum ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 
F. Install test holes at fan inlets and outlets and elsewhere as indicated. 
G. Install fire and smoke dampers according to UL listing. 
H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and 

equipment at the following locations: 

 On both sides of duct coils. 
 Upstream and downstream from duct filters. 
 At outdoor-air intakes and mixed-air plenums. 
 At drain pans and seals. 
 Downstream from manual volume dampers, control dampers, backdraft dampers, and equipment. 
 Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  Access doors 

for access to fire or smoke dampers having fusible links shall be pressure relief access doors; and shall 
be outward operation for access doors installed upstream from dampers and inward operation for access 
doors installed downstream from dampers. 

 Control devices requiring inspection. 
 Elsewhere as indicated. 

I. Install access doors with swing against duct static pressure. 
J. Access Door Sizes: 

 One-Hand or Inspection Access:  8 by 5 inches. 
 Two-Hand Access:  12 by 6 inches. 
 Head and Hand Access:  18 by 10 inches. 
 Head and Shoulders Access:  21 by 14 inches. 
 Body Access:  25 by 14 inches. 
 Body plus Ladder Access:  25 by 17 inches. 

K. Install flexible connectors to connect ducts to equipment. 
L. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded vinyl sheet 

held in place with metal straps. 
M. Retain first paragraph below to allow use of flexible duct to connect terminal units to metal duct. 
N. Connect terminal units to supply ducts directly with maximum 12-inch lengths of high pressure flexible duct.  Do 

not use flexible ducts to change directions. 
O. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of flexible duct clamped 

or strapped in place. 
P. Connect flexible ducts to metal ducts with draw bands. 
Q. Install duct test holes where required for testing and balancing purposes. 

3.2. FIELD QUALITY CONTROL 

A. Tests and Inspections: 

 Operate dampers to verify full range of movement. 
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 Inspect locations of access doors and verify that purpose of access door can be performed. 
 Operate fire and smoke dampers to verify full range of movement and verify that proper heat-response 

device is installed. 
 Inspect turning vanes for proper and secure installation. 

 

 

END OF SECTION 233300 

 



This page intentionally left blank



  KCKCC Field House Addition 

  
 

 

ROOFTOP HEATING/COOLING UNITS (3-20 TON)  237416-1 

 

SECTION 237416 – ROOFTOP HEATING/COOLING UNITS (3-20 TON) 
237416 ROOFTOP HEATING/COOLING UNITS (3-20 TON) 

PART 1 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 230010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.  

1.2. SUBMITTALS 

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product indicated 
and scheduled. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, 
method of field assembly, components, and location and size of each field connection. 

C. Field quality-control test reports. 
D. Operation and maintenance data. 

PART 2  PRODUCTS 

2.1. GENERAL 

A. Provide where shown on plans, rooftop units as hereinafter specified and indicated in the schedule. 
B. Equivalents by Carrier, York, Daikin Applied, Lennox, Aaon.  Daikin is basis of design.  Equivalents must be 

approved by owner prior to bid. 

2.2. UNIT 

A. Provide dedicated downflow or horizontal gas heating electric cooling rooftop air handling units capable of 
operating range between 115 deg F and 0 deg F cooling as shown on plans.  Cooling performance shall be 
rated in accordance with DOE and /or ARI testing procedures.  Unit shall be factory assembled, internally wired, 
fully charged with R-410a and 100 percent run-tested before leaving the factory.  Wiring internal to the unit shall 
be colored and numbered.  Unit shall be UL listed and labeled, classified in accordance to ANSI Z21.47 for gas-
fired central furnaces and UL 1995/CAN/CSA No. 236-M90 for central cooling air conditioners. 

B. Unit casing shall be constructed of zinc coated, min. 18 ga., galvanized steel.  Exterior surfaces shall be cleaned, 
phosphatized and finished with a weather-resistant baked enamel finish.  Unit's surface shall be tested 500 
hours in a salt spray test in compliance with ASTM B117.  Cabinet construction shall allow for all maintenance 
on one side of the unit.  Service panels shall be hinged with cam latch handles and be removable while providing 
a water and airtight seal.  The unit's base pan shall have no penetrations within the perimeter of the curb other 
than the raised 1-1/8" high supply/return openings to provide an added water integrity precaution, if the 
condensate drain backs up.  The base of the unit shall have provisions for forklift and crane lifting.  The top 
cover shall be one piece or where seams exist, it shall be double hemmed and gasket sealed. 

C. Unit shall have scroll compressor(s).  Motor shall be suction gas-cooled and shall have a voltage utilization 
range of plus or minus 10 percent of unit nameplate voltage.  Crankcase heater, internal temperature and 
current-sensitive motor overloads shall be included for maximum protection.  Internal spring isolation and sound 
muffling shall be provided.  External high pressure cutout shall be provided.  Low pressure switches shall be 
standard. 

D. Each refrigerant circuit shall have independent fixed orifice expansion devices, service pressure ports and 
refrigerant line filter driers.  An area shall be provided for replacement suction line driers. 

E. Provide internally finned 3/8" copper tubes mechanically bonded to configured aluminum plate fin evaporator 
and condenser coils.  Coils shall be leak tested at the factory to ensure pressure integrity.  The evaporator coil 
and condenser coil shall be leak tested to 200 psig and pressure tested to 450 psig. Cooling coils shall be 
provided that do not carryover moisture with a 10% velocity safety factor. 

F. The heating section shall have a drum and tube heat exchanger design using stainless steel components.  A 
forced combustion blower shall supply premixed fuel to a single burner ignited by a pilotless hot surface ignition 
system.  A negative pressure gas valve shall be used that requires blower operation to initiate gas flow.  On an 
initial call for heat, the combustion blower shall purge the heat exchanger 45 seconds before ignition.  After 
three unsuccessful attempts, the entire heating system shall be locked out until manually reset at the thermostat.  
Unit shall be suitable for use with natural gas.  All units shall have a minimum two-stage heating.  VAV units 
shall have modulating burners with a minimum of 5:1 turndown. 

G. Hot Gas Reheat:  The Dehumidification System shall be factory-installed in unit round tube plate fin condenser 
coils, and shall provide greater dehumidification of the occupied space by two modes of dehumidification 
operations beside its normal design cooling mode: 

 Subcooling mode further sub cools the hot liquid refrigerant leaving the condenser coil when both 
temperature and humidity in the space are not satisfied. 

 Hot gas reheat mode shall mix a portion of the hot gas from the discharge of the compressor with the 
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hot liquid refrigerant leaving the condenser coil to create a two-phase heat transfer in the system, 
resulting in a neutral leaving air temperature when only humidity in the space is not satisfied. 

 Include head pressure controller. 

H. The outdoor fans shall be direct-drive, statically and dynamically balanced, draw-through in the vertical 
discharge position.  The fan motor shall be permanently lubricated and have built-in thermal overload protection. 

I. Unit shall have belt driven, FC centrifugal fans with adjustable motor sheaves.  Unit shall have an adjustable 
idler-arm assembly for quick-adjustment to fan belts and motor sheaves.  All motors shall be thermally protected.  
Oversized motors shall be available for high static operations.  Refer to schedule. 

J. Unit shall be completely factory wired with necessary controls and contactor pressure lugs or terminal block for 
power wiring.  Units shall provide an external location for mounting fused disconnect device.  Micro-processor 
controls shall be provided for all 24 volt control functions.  The resident control algorithms shall make all heating, 
cooling and/or ventilating decisions in response to electronic signals from sensors measuring indoor and outdoor 
temperatures. 

K. Provide minimum 14” tall roof curb designed to mate with the downflow unit and provide support and a watertight 
installation.  Verify thickness of insulation at each unit and provide curb extension or taller curb to maintain top 
of curb a minimum of 10” above roof.  The roof curb design shall allow field-fabricated rectangular supply/return 
ductwork to be connected directly to the curb.  Curb design shall comply with NRCA requirements.  Curb shall 
ship knocked down for field assembly and include wood nailer strips.  Provide sloped curb as required for level 
unit installation. 

L. Provide circuit board to interface unit with specified controls.   
M. Economizer shall be factory installed.  The assembly includes - fully modulating 0-100 percent motor and 

dampers, barometric relief, 10% minimum position setting, preset linkage, wiring harness with plug and fixed 
dry bulb control.   

N. Provide pleated media MERV 8 two-inch filters.  
O. Provide unit with louvered hail guards. 
P. When scheduled or called for, provide service receptacle as part of unit powered ahead of the disconnecting 

means with in-use cast iron cover. 
Q. Provide low ambient accessories to allow operation to 30 degrees F. 
R. SCHEDULES 

 See schedule on plans for capacity and additional characteristics 

PART 3 EXECUTION 

3.1. INSTALLATION 

A. Install units level and plumb, maintaining manufacturer's recommended clearances. 
B. Curb Support:  Install roof curb on roof structure, level and secure, according to NRCA's "Low-Slope Membrane 

Roofing Construction Details Manual," Illustration "Raised Curb Detail for Rooftop Air Handling Units and Ducts."  
Install and secure rooftop air conditioners on curbs and coordinate roof penetrations and flashing with roof 
construction.  

C. Secure units to curb support with anchor bolts. 
D. Coordinate height of curb with roof insulation thickness and roof slope to have a minimum of 10” above the 

finished roof level. 

3.2. CONNECTIONS 

A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. All exterior control wiring shall be installed in conduit. 
C. Install piping adjacent to machine to allow service and maintenance. 
D. Gas Piping:  Connect gas piping to burner, full size of gas train inlet, and connect with union and shutoff valve 

with sufficient clearance for burner removal and service. 
E. Duct installation and connection requirements are specified in other Division 23 Sections. Drawings indicate 

general arrangement of ducts and duct accessories.  Make final duct connections with flexible connections. 
F. Install ducts to termination in roof curb. 
G. Remove roof decking only as required for passage of ducts.  Do not cut out decking under entire roof curb. 
H. Terminate return-air duct through roof structure and insulate space between roof and bottom of unit with 2-inch-

thick, acoustic duct liner. 
I. Electrical System Connections:  Comply with applicable requirements in Division 26 Sections for power wiring, 

switches, and motor controls. 
J. Ground equipment according to Division 26 Section "Grounding" 
K. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If 

manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B. 
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3.3. FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field-assembled 
components and equipment installation, including connections.  Report results in writing. 

B. Perform the following field quality-control tests and inspections and prepare test reports: 

 After installing rooftop air conditioners and after electrical circuitry has been energized, test units for 
compliance with requirements. 

 Inspect for and remove shipping bolts, blocks, and tie-down straps. 
 Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation 

and unit operation. 
 Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment. 
 Remove malfunctioning units, replace with new units, and retest as specified above. 

3.4. STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 
B. Complete installation and startup checks according to manufacturer's written instructions and do the following: 

 Inspect for visible damage to unit casing. 
 Inspect for visible damage to furnace combustion chamber. 
 Inspect for visible damage to compressor, air-cooled outside coil, and fans. 
 Inspect internal insulation. 
 Verify that labels are clearly visible. 
 Verify that clearances have been provided for servicing. 
 Verify that controls are connected and operable. 
 Verify that filters are installed. 
 Clean outside coil and inspect for construction debris. 

 Clean furnace flue and inspect for construction debris. 
 Connect and purge gas line. 
 Adjust vibration isolators. 
 Inspect operation of barometric dampers. 
 Lubricate bearings on fan. 
 Inspect fan-wheel rotation for movement in correct direction without vibration and binding. 
 Adjust fan belts to proper alignment and tension. 
 Start unit according to manufacturer's written instructions. 
 Start refrigeration system in summer only. 
 Complete startup sheets and attach copy with Contractor's startup report. 
 Inspect and record performance of interlocks and protective devices; verify sequences. 
 Operate unit for an initial period as recommended or required by manufacturer. 
 Perform the following operations for both minimum and maximum firing and adjust burner for peak 

efficiency.  Adjust pilot to stable flame. 
 Measure gas pressure on manifold. 
 Measure combustion-air temperature at inlet to combustion chamber. 
 Measure flue-gas temperature at furnace discharge. 
 Calibrate thermostats. 
 Adjust and inspect high-temperature limits. 
 Inspect outside-air dampers for proper stroke and interlock with return-air dampers. 

C. Start refrigeration system and measure and record the following: 

 Coil leaving-air, dry- and wet-bulb temperatures. 
 Coil entering-air, dry- and wet-bulb temperatures. 
 Outside-air, dry-bulb temperature. 
 Outside-air-coil, discharge-air, dry-bulb temperature. 

D. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and normal and emergency 
shutdown. 

E. Measure and record the following minimum and maximum airflows.  Plot fan volumes on fan curve. 

 Supply-air volume. 
 Return-air volume. 
 Relief-air volume. 
 Outside-air intake volume. 

F. Simulate maximum cooling demand and inspect the following: 

 Compressor refrigerant suction and hot-gas pressures. 
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 Short circuiting of air through outside coil or from outside coil to outside-air intake. 

G. Verify operation of remote panel, including pilot-light operation and failure modes.  Inspect the following: 

 High-limit heat exchanger. 
 Warm-up for morning cycle. 
 Freezestat operation. 
 Economizer to limited outside-air changeover. 
 Alarms. 

H. After startup and performance testing, change filters, vacuum heat exchanger and cooling and outside coils, 
lubricate bearings, adjust belt tension, and inspect operation of power vents. 

I. Provide one spare set of clean filters and deliver to owner. 

3.5. ADJUSTING 

A. Adjust initial temperature and humidity set points. 
B. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 
C. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site 

assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to site outside normal 
occupancy hours for this purpose, without additional cost. 

3.6. DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, 
and maintain rooftop air conditioners.   

 

 

END OF SECTION 237416 
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SECTION 260010 – ELECTRICAL PROVISIONS 
260010 ELECTRICAL PROVISIONS 

 - GENERAL 

1.1. RELATED DOCUMENTS 

A. All contract documents including drawings, alternates, addenda and modifications and general provisions of the 
Contract, including General and Supplementary Conditions and all other Division Specification Sections, apply 
to work of this section.  All preceding and following sections of this specification division are applicable to the 
Electrical Contractor, all sub-contractors, and all material suppliers. 

1.2. SCOPE OF WORK 

A. This DIVISION requires the furnishing and installing of complete functioning Electrical systems, and each 
element thereof, as specified or indicated on Drawings or reasonably inferred, including every article, device or 
accessory reasonably necessary to facilitate each system's functioning as indicated by the design and the 
equipment specified.  Elements of the Work include materials, labor, supervision, supplies, equipment, 
transportation, and utilities. 

B. In case of an inconsistency between the Drawings and Specifications or within either document, the better 
quality or the greater quantity of work shall be provided in accordance with the Architect or Engineer’s 
interpretation. 

C. Refer to Architectural, Structural and Mechanical Drawings and all other contract documents and to relevant 
equipment drawings and shop drawings to determine the extent of clear spaces and make all offsets required 
to clear equipment, beams and other structural members to facilitate concealing conduit in the manner 
anticipated in the design.   

1.3. SPECIFICATION FORM AND DEFINITIONS  

A. The Engineer indicated in these specifications is Pearson Kent McKinley Raaf Engineers LLC. 13300 W 98th 
Street, Lenexa, KS 66215, PHONE 913-492-2400, EMAIL  admin@pkmreng.com. 

B. Contractor, wherever used in these specifications, shall mean the Company that enters into contract with the 
Owner to perform this section of work. 

C. When a word, such as “proper”, “satisfactory”, “equivalent”, and “as directed”, is used, it requires the Architect-
Engineer’s review.   

D. "PROVIDE" means to supply, purchase, transport, place, erect, connect, test, and turn over to Owner, complete 
and ready for regular operation, the particular Work referred to. 

E. "INSTALL" means to join, unite, fasten, link, attach, set up, or otherwise connect together before testing and 
turning over to Owner, complete and ready for regular operation, the particular Work referred to. 

F. "FURNISH" means to supply all materials, labor, equipment, testing apparatus, controls, tests, accessories, and 
all other items customarily required for the proper and complete application for the particular Work referred to. 

G. "WIRING" means the inclusion of all raceways, fittings, conductors, connectors, tape, junction and outlet boxes, 
connections, splices, and all other items necessary and/or required in connection with such Work. 

H. "CONDUIT" means the inclusion of all fittings, hangers, supports, sleeves, etc. 
I. "AS DIRECTED" means as directed by the Architect/Engineer, or his representative. 
J. "CONCEALED" means embedded in masonry or other construction, installed behind wall furring or within double 

partitions, or installed above hung ceilings. 

1.4. QUALIFICATIONS 

A. The contractors responsible for work under this section shall have completed a job of similar scope and 
magnitude within the last 3 years.  The contractors shall employ an experienced, competent and adequate work 
force licensed in their specific trade and properly supervised at all times.  Unlicensed workers and general 
laborers shall be adequately supervised to insure competent and quality work and workmanship required by this 
contract and all other regulations, codes and practices.  At all times the contractors shall comply with all 
applicable local, state and federal guidelines, practices and regulations.  Contractor may be required to submit 
a statement of qualifications upon request before any final approval and selection.  Failure to be able to comply 
with these requirements is suitable reason for rejection of a bid.  

1.5. LOCAL CONDITIONS 

A. The contractor shall visit the site and determine the existing local conditions affecting the work required.  Failure 
to determine site conditions or nature of existing or new construction will not be considered a basis for granting 
additional compensation. 

1.6. CONTRACT CHANGES 

A. Changes or deviations from the contract documents; including those for extra or additional work must be 
submitted in writing for review of Architect-Engineer.  No verbal change orders will be recognized.    
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1.7. LOCATIONS AND INTERFERENCES 

A. Locations of equipment, conduit and other electrical work are indicated diagrammatically by electrical drawings.  
Layout work from dimensions on Architectural and Structural Drawings.  Verify equipment size from 
manufacturers shop drawings. 

 Contractor shall be responsible for confirming adequate working space (depth, width, and height) is 
maintained about all equipment as required per applicable sections of the NEC, including all entrance 
and egress requirements. 

 Coordinate with other trades to verify adequate Dedicated Equipment Space is maintained about all 
equipment as required per NEC. 

B. Study and become familiar with contract drawings of other trades and in particular general construction drawings 
and details in order to obtain necessary information for figuring installation.  Cooperate with other workmen and 
install work in such a way to avoid interference with their Work.  Minor deviations, not affecting design 
characteristics, performance or space limitation may be permitted if reviewed prior to installation by 
Architect-Engineer. 

C. Any conduit, apparatus, appliance or other electrical item interfering with proper placement of other work as 
indicated on drawings, specified, or required, shall be removed, relocated and reconnected without extra cost.  
Damage to other Work caused by this contractor, subcontractor, workers or any cause whatsoever, shall be 
restored as specified for new work. 

D. Do not scale electrical drawings for dimensions.  Accurately layout work from dimensions indicated on 
Architectural drawings unless they are found to be in error. 

1.8. PERFORMANCE 

A. Final acceptance of work shall be subject to the condition that all systems, equipment, apparatus and appliances 
operate satisfactorily as designed and intended.  Work shall include required adjustment of systems and control 
equipment installed under this specification division. 

B. The Contractor warrants to the Owner and Architect-Engineer the quality of materials, equipment, workmanship 
and operation of equipment provided under this specification division for a period of one year from and after 
completion of building and acceptance of mechanical systems by Owner. 

1.9. WARRANTY 

A. The Contractor warrants to the Owner and Architect-Engineer that upon notice from them within a one year 
warranty period following date of acceptance, that all defects that have appeared in materials and/or 
workmanship, will be promptly corrected to original condition required by contract documents at Contractor’s 
expense. 

B. The above warranty shall not supersede any separately stated warranty or other requirements required by law 
or by these specifications. 

1.10. ALTERNATES 

A. Refer to General Requirements for descriptions of any alternates that may be included. 

1.11. MATERIALS, EQUIPMENT AND SUBSTITUTIONS 

A. The intent of these specifications is to allow ample opportunity for the Contractor to use their ingenuity and 
abilities to perform the work to their and the Owner’s best advantage, and to permit maximum competition in 
bidding on standards of materials and equipment required. 

B. Material and equipment installed under this contract shall be first class quality, new, unused and without 
damage. 

C. In general, these specifications identify required materials and equipment by naming one or more 
manufacturer’s brand, model, catalog number and/or other identification.  The first named manufacturer or 
product is used as the basis for design; other manufacturers named must furnish products consistent with 
specifications of first named product as determined by Engineer.  Base bid proposal shall be based only on 
materials and equipment by manufacturers named, except as hereinafter provided. 

D. Where materials or equipment are described but not named, provide required items of first quality, adequate in 
every respect for intended use.  Such items shall be submitted to Architect-Engineer for review prior to 
procurement. 

E. Materials and equipment proposed for substitutions shall be equal to or superior to that specified in construction, 
efficiency, utility, aesthetic design, and color as determined by Architect-Engineer whose decision shall be final 
and without further recourse.  Physical size of substitute brand shall be no larger than space provided including 
allowances for access for installation and maintenance.  Requests must be accompanied by two copies of 
complete descriptive and technical data including manufacturer’s name, model and catalog number, 
photographs or cuts, physical dimensions, operating characteristics and any other information needed for 
comparison.   
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F. If the Contractor wishes to incorporate products other than those named in the Base Bid Specifications they 
shall submit a request for approval of equivalency in writing no later than (10) ten calendar days prior to bid 
date.  Substitutions after this may be refused at Engineers option.  Equivalents will ONLY be considered 
approved when listed by addendum.  

 In proposing a substitution prior to or subsequent to receipt of bids, include in such bid the cost of altering 
other elements of this project, including adjustments in mechanical or electrical service requirements 
necessary to accommodate such substitution. 

G. Within 10 working days after bids are received, the apparent low bidder shall submit to the Architect-Engineer 
for approval, three copies of a list of all major items of equipment they intend to provide.  Within 30 working days 
after award of Contract, Contractor shall submit shop drawings for equipment and materials to be incorporated 
in work, for Architect-Engineer review.  Where 30-day limit is insufficient for preparation of detailed shop 
drawings on major equipment or assemblies, Contractor shall submit manufacturer’s descriptive catalog data 
and indicate date such detailed shop drawings will be submitted along with manufacturer’s certification that 
order was placed within 30 working day limit. 

1.12. ELECTRONIC PLAN FILES 

A. Electronic files of the contract documents may be available from the Engineer to successful bidders and 
manufacturers for a fee of $50 per sheet, $100 minimum and $25 email/shipping charge.  A release of liability 
form will be required along with payment prior to release of files. 

1.13. OPENINGS, ACCESS PANELS AND SLEEVES 

A. This Contractor shall include the installation of all boxes, access panels and sleeves for openings required to 
install this work, except structural openings incorporated in the structural drawings.  Sleeves shall be installed 
for all conduits passing through structural slabs and walls. Contractor shall set and verify the location of sleeves 
that pass through beams, as shown on structural plans. All floor and wall penetrations shall be sealed to meet 
fire-rating requirements. 

B. All penetrations through interior or exterior and rated or non-rated walls and floors shall be appropriately sealed 
prevent entry and movement of rodents and insects.  Contractor shall coordinate their work with all other trades. 

1.14. ARCHITECTURAL VERIFICATION AND RELATED DOCUMENTS 

A. Contractor shall consult all Architectural Drawings and specifications in their entirety incorporating and certifying 
all millwork, furniture, and equipment rough-in including utility characteristics such as voltage, phase, amperage, 
pipe sizes, duct sizes, including height, location and orientation.  Shop drawings incorporating these 
requirements should be submitted to the Architect for approval prior to installation or rough in. 

1.15. EXTENT OF CONTRACT WORK 

A. Provide electrical systems indicated on drawings, specified or reasonably implied.  Provide every device and 
accessory necessary for proper operation and completion of electrical systems.  In no case will claims for “Extra 
Work” be allowed for work about which Electrical Contractor could have been informed before bids were taken.   

B. Where specific information for devices, lights or equipment shown on the plans is missing, provide an allowance 
in the contract amount for furnishing a product reasonably implied by the level of other devices, lights and 
equipment provided in the contract documents. 

C. Electrical Contractor shall be familiar with equipment provided by other Contractors that require electrical 
connections and control.  Follow circuiting shown on drawings for lighting, power and equipment connections. 

D. Make required electrical connections to equipment provided under Architectural and Mechanical divisions of this 
project.  Receive and install electric control devices requiring field installation, wiring, and service connection.  
Equipment supplied by the automatic temperature control contractor shall be installed by the mechanical or 
automatic temperature control subcontractor.  Make required internal field wiring modifications indicated on 
wiring diagrams of factory installed control systems for control sequence specified.  These field modifications 
shall be limited to jumper connections and connection of internal wiring to alternate terminal block lugs.  The 
cost for field modifications requiring rewiring of factory installed control systems for equipment provided by 
General or Mechanical Contractors shall be included in base bid of the respective contractor.  All temperature 
control wiring shall be by a licensed electrician under the supervision of temperature control contractor. 

E. Check electrical data and wiring diagrams received from Mechanical Contractor of compliance with project 
voltages, wiring, controls and protective devices shown on electrical drawings.  Promptly bring discrepancies 
found to attention of Architect-Engineer for a decision. 

F. Provide safety disconnect switches, contactors, and manual and magnetic motor starters for mechanical and 
electrical equipment requiring such devices.  Omit these devices where included as part of factory installed 
prewired control systems provided with mechanical equipment.  With exception of factory installed devices, 
provide safety disconnect switches, contacts and motor starters by one manufacturer to allow maximum 
interchangeability of repair parts and accessories for these devices. 

G. To maximum extent possible electrical controls in boiler rooms, equipment rooms, and control rooms shall be 
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grouped in accessible locations and arranged according to function.  Where possible use group control panels 
and combination starters in lieu of individually enclosed devices. 

1.16. CODES, ORDINANCES, RULES AND REGULATIONS 

A. Provide work in accordance with applicable rules, codes, ordinances and regulations of Local, State, Federal 
Governments, and other authorities having lawful jurisdiction.  

B. Conform to latest editions and supplements of following codes, standards or recommended practices. 
C. BUILDING CODES:  

 International Building Codes (Latest adopted version of applicable codes) 

D. SAFETY CODES:  

 National Electrical Safety Code Handbook H30 - National Bureau of Standards 
 Occupational Safety and Health Standard (OSHA) Department of Labor 

E. NATIONAL FIRE CODES AND STANDARDS: 

 NFPA No. 30 Flammable and Combustible Liquids Code 
 NFPA No. 70 National Electrical Code 
 NFPA No. 72 National Fire Alarm and Signaling Code 
 NFPA No. 90A Air Conditioning & Ventilation Systems 
 NFPA No. 101 Life Safety Code 

F. UNDERWRITERS LABORATORIES INC.: 

 All materials, equipment and component parts of equipment shall bear UL labels whenever such devices 
are listed by UL. 

G. MISCELLANEOUS CODES: 

 ANSI A117.1 - Handicapped Accessibility 
 Americans with Disabilities Act (ADA) 

H. ENERGY EFFICIENCY REQUIREMENTS: 

 All electrical systems and components shall be manufactured and installed in compliance with ASHRAE 
90.1 – 2007 and latest adopted version of IECC.   

1.17. STANDARDS 

A. Drawings and specifications indicate minimum construction standard, should any work indicated be sub-
standard to any ordinances, laws, codes, rules or regulations bearing on work, Contractor shall promptly notify 
Architect/Engineer in writing before proceeding with work so that necessary changes can be made.  However, 
if Electrical Contractor proceeds with work knowing it to be contrary to any ordinances, laws, rules, and 
regulations he shall thereby have assumed full responsibility for and shall bear all costs required to correct non-
complying work. 

1.18. PERMITS/FEES 

A. Electrical Contractor shall secure and pay for necessary permits and certificates of inspection required by 
governmental ordinances, laws, rules or regulations.  Keep a written record of all permits and inspection 
certificates and submit two copies to Architect/Engineer with request for final review. 

B. Contractor shall include in bid any charges by local utility providers to establish new services to the structure.  
Coordinate with the utility suppliers to verify exact which part of the work is to be performed by whom. 

 -  PRODUCTS 

A. Not Used 

 - EXECUTION 

3.1. SUBMITTALS 

A. Contractor shall furnish submittals of all materials and equipment required by the specifications.  Refer to each 
specification section for the submittals (if any) required for that section. 

B. Submittal format shall be as indicated below.  Submittals not meeting these requirements will be returned without 
action for re-submittal. 

 Submittals shall be furnished in an Adobe PDF format. 
 Submittals shall be per individual submittal section, as listed in the table of contents.  All required 

submittals within that section shall be grouped together in a single submittal. 
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a. Furnishing submittals by division or by individual item may result in delayed reviewing of the 
submittal(s) due to additional administrative time required to process the large size and/or 
quantity of files. 

 Submittals shall have a cover page containing the following information: The project name, the applicable 
specification section and paragraph, the submittal date, and the Contractor's stamp (see below for 
requirements). 

 Mark each submitted item as applicable with scheduled mark, name, etc. corresponding to the plans. 
 Where generic catalog cuts are submitted for review, conspicuously mark or provide schedule of 

equipment, capacities, controls, fitting sizes, etc. that are to be provided.  Each catalog sheet shall bear 
the equipment manufacturer’s name and address. 

 Where equipment submitted does not appear in base specifications or specified equivalent, mark 
submittals with applicable alternate numbers, change order number or letters of authorization. 

 All submittals on materials and equipment listed by UL shall indicate UL approval on submittal. 

C. Contractor review: 

 Contractor shall check all submittals to verify that they meet specifications and/or drawings requirements 
before forwarding submittals to the Architect-Engineer for their review.  All submittals submitted to 
Architect-Engineer shall bear contractor’s approval stamp that shall indicate that Contractor has 
reviewed submittals and that they meet specification and/or drawing requirements.  Contractor’s 
submittal review shall specifically check for but not be limited to the following: equipment capacities, 
physical size in relation to space allowed; electrical characteristics, provisions for supply, return and 
drainage connections to building systems.  All submittals not meeting Contractor’s approval shall be 
returned to their supplier for re-submittal. 

 No submittals will be considered for review by the Architect-Engineer without Contractor’s approval 
stamp, or that have extensive changes made on the original submittal as a result of the Contractor’s 
review.  

 Before submitting shop drawings and material lists, verify that all equipment submitted is mutually 
compatible and suitable for the intended use.  Verify that all equipment will fit the available space and 
allow ample room for maintenance.  If the size of equipment furnished makes necessary any change in 
location, or configuration, submit a shop drawing showing the proposed layout. 

D. Review Schedule: 

 The shop drawing / submittal dates shall be at least as early as required to support the project schedule 
and shall also allow for two weeks Architect-Engineer review time plus a duplication of this time for re-
submittal if required. 

 Submittal of all shop drawings as soon as possible after permitting approval but before construction 
starts is preferred. 

 Approval of shop drawings submitted prior to receipt of a permit for that respective scope of work should 
be considered conditional pending review/approval of the construction documents by the AHJ.  Changes 
required to the submittal as a result of permitting comments received after architect’s/engineer’s review 
shall not be a justification for a change in price. 

 Any time delay caused by correcting and re-submitting submittals/shop drawings will be the Contractor’s 
responsibility. 

E. The Architect's-Engineer’s checking and subsequent review of such drawings, schedules, literature, or 
illustrations shall not relieve the Contractor from responsibility for deviations from Drawings or Specifications 
unless he has, in writing, called the Architect's-Engineer’s attention to such deviations at the time of submission, 
and secured their written approval; nor shall it relieve the contractor from responsibility for errors in dimensions, 
details, size of members, or omissions of components for fittings; or for coordinating items with actual building 
conditions and adjacent work. 

F. Any corrections or modifications made by the Architect-Engineer shall be deemed acceptable to the Contractor 
at no change in price unless written notice is received by the Architect-Engineer prior to the performance of any 
work incorporating such corrections or modifications. 

G. Submittals that require re-submission shall have the items that were revised "flagged" or in some other manner 
marked to call attention to what has been changed. 

H. Coordination 

 After shop drawings have been reviewed and approved by all parties, transmit a set of submittals to each 
other trade (eg Plumbing, Mechanical, Electrical, Controls, etc) that will interface with installation.  Each 
other contractor shall review the submittal for coordination and return a stamped submittal indicating they 
have reviewed the submittal for coordination purposes. 
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3.2. SHOP DRAWINGS 

A. Shop drawings shall meet all of the above requirements for submittals. 
B. Contractor shall submit Adobe PDF sets of all fabrication drawings.  Cost of drawing preparation, printing and 

distribution shall be paid for by the contractor and included in his base bid. 
C. No work shall be fabricated until Architect-Engineer’s review has been obtained.   
D. Electrical equipment location and conduit coordination shop drawings for conduit fabrication and electrical 

equipment clearances shall be a minimum of 1/4” scale.  Shop drawings shall not be a reproduction of the 
contract document and shall show details of the following:  Fabrication, assembly, and installation, including 
plans, elevations above finished floor, sections, components, and attachments to other work.     

3.3. OPERATING AND MAINTENANCE INSTRUCTIONS (O & M MANUALS) 

A. Submit with shop drawings of equipment, three sets of operating and maintenance instructions and parts lists 
for all items of equipment provided.  Instructions shall be prepared by equipment manufacturer. 

B. Keep in safe place, keys and wrenches furnished with equipment under this contract.  Present to Owner and 
obtain receipt for same upon completion of project. 

C. Prepare a complete brochure, covering systems and equipment provided and installed under his contract.  
Submit brochures to Architect/Engineer for review before delivery to Owner.  Contractor at his option may 
prepare this brochure or retain an individual to prepare it for him.  Include cost of this service in bid. Brochures 
shall contain following: 

 Certified equipment drawings/or catalog data with equipment provided clearly marked as outlined under 
Section this specification. 

 Complete installation, operating, maintenance instructions and parts lists for each item of equipment. 
 Record copy of all submittals indicating actual equipment installed indicating options, characteristics.  

Copies of submittals shall bear the stamps of all parties that reviewed submittals. 
 Special emergency operating instructions with a list of service organizations (including addresses and 

telephone numbers) capable of rendering emergency service to various parts of system. 
 Record Set Drawings:  The Contractor shall mark up a set of contract documents during construction 

noting all changes and deviations including change orders.  These will be delivered to Architect at end 
of the project.  After the originals are changed to reflect the blue line set, a copy shall be included in the 
brochure.  

 Provide brochure bound in black vinyl three-ring binders with metal hinge.  Reinforce binding edge of 
each sheet of loose-leaf type brochure to prevent tearing from continued usage.  Clearly print on label 
insert of each brochure: 

a. Project name and address. 
b. Section of work covered by brochure, i.e., Electrical. 

3.4. RECORD DOCUMENTS 

A. During construction, keep an accurate record of all deviations between the work as shown on Drawings and that 
which is actually installed. Keep this record set of prints at the job site for review by the Architect/Engineer. 

B. Upon completion of the installation and acceptance by the owner, transfer all record drawing information to one 
neat and legible set of prints. Then deliver them to the Architect/Engineer for transmittal to the Owner. 

C. Provide one copy of on high quality heavy weight presentation type paper. Blueprints or other media which fade 
shall not be used. 

D. Provide one electronic scanned version of record documents in Adobe PDF format – PDFs may be submitted 
on electronic media (DVD, USB) or via an FTP or other file sharing site.  Provide electronic copies in conjunction 
with hard copy documents. 

3.5. PREMIUM TIME WORK 

A. The following Work shall be performed at night or weekend other than holiday weekends as directed and 
coordinated with the Owner. 

 All tie-in, cut-over and modifications to the existing electrical system and other existing system requiring 
tie-ins or modifications shall be arranged and scheduled with the Owner to be done at a time as to 
maintain continuity of the service and not interfere with normal building operations. 

3.6. CLEANING UP 

A. Contractor shall take care to avoid accumulation of debris, boxes, crates, etc., resulting from the installation of 
his work. Contractor shall remove from the premises each day all debris, boxes, etc., and keep the premises 
clean. 

B. Contractor shall clean up all fixtures and equipment at the completion of the project. 
C. All switchboards, panelboards, wireways, trench ducts, cabinets and enclosures shall be thoroughly vacuumed 

clean prior to energizing equipment and at the completion of the project. Equipment shall be opened for 
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observation by the Architect/Engineer as required. 

3.7. WATERPROOFING  

A. Avoid, if possible, the penetration of any waterproof membranes such as roofs, machine room floors, basement 
walls, and the like. If such penetration is necessary, perform it prior to the waterproofing and furnish all sleeves 
or pitch-pockets required. Advise the Architect/Engineer and obtain written permission before penetrating any 
waterproof membrane, even where such penetration is shown on the Drawings. 

B. If Contractor penetrates any walls or surfaces after they have been waterproofed, he shall restore the waterproof 
integrity of that surface as directed by the Architect/Engineer at his own expense 

3.8. CUTTING AND PATCHING 

A. Contractor shall do cutting and patching of building materials required for installation of work herein specified.  
Remove walls, ceilings and floors (or portions thereof) necessary to accomplish scope of work.  Do not cut or 
drill through structural members including wall, floors, roofs, and supporting structure, without the Architect’s 
and Structural Engineer’s approval and in a manner approved by them. 

B. Make openings in concrete with concrete hole saw or concrete drill.  Use of star drill or air hammer for this work 
will not be permitted. 

C. Patching shall be by the contractors of the particular trade involved, shall match the existing construction type, 
quality, finish and texture, and shall meet approval of Architect-Engineer.  Damage to building finishes, caused 
by installation of electrical work shall be repaired at Contractor’s expense to approval of Architect-Engineer. 

3.9. SETTING, ADJUSTMENT AND EQUIPMENT SUPPORTS 

A. Work shall include mounting, alignment and adjustment of systems and equipment.  Set equipment level on 
adequate foundations and provide proper anchor bolts and isolation as shown or specified.  Level, shim, and 
grout equipment bases as recommended by manufacturer.  Mount motors, align and adjust drive shafts and 
belts according to manufacturer’s instruction.  Equipment failures resulting from improper installation or field 
alignment shall be repaired or replaced by Contractor at no cost to Owner. 

B. Floor or pad mounted equipment shall not be held in place solely by its own dead weight. Include anchor 
fastening in all cases. 

C. Provide electrical floor mounted equipment with 3-1/2” high concrete bases unless shown or specified otherwise. 
Electrical contractor shall size all pads.  General contractor shall form all pads, provide and place all concrete 
for said pads.  Individual concrete pad shall be no less than 4” wider and 4” longer than equipment, and shall 
extend no less than 2” from each side of equipment. 

D. Provide each piece of equipment or apparatus suspended from ceiling or mounted above floor level with suitable 
structural support, platform or carrier in accordance with best recognized practice.  Electrical contractor shall 
arrange for attachment to building structure, unless otherwise indicated on drawings or as specified.  Provide 
hangers with vibration eliminators where required.  Contractor shall verify that structural members of building 
are adequate to support equipment.  Submit details of hangers, platforms and supports together with total 
weights of mounted equipment to Architect/Engineer for review before proceeding with fabrication or installation. 

E. Provide 3-1/2” high concrete housekeeping pad as specified above where two or more conduits penetrate floor 
below panelboards. 

3.10. START-UP, CHANGEOVER, TRAINING AND OPERATION CHECK 

A. Electrical Contractor shall be responsible for training Owner’s operating personnel to operate and maintain 
systems and equipment installed.  Keep a record of training provided to Owner’s personnel listing the date, 
subject covered, instructor’s name, names of Owner’s personnel attending and total hours of instruction given 
each individual. 

B. All owner-training sessions shall be orderly and well organized and shall be video recorded digitally. At the end 
of the owner training, the “training” session recording shall be transmitted to the owner via DVD and shall 
become property of the owner. 

3.11. FINAL CONSTRUCTION REVIEW 

A. At final construction review, Electrical Contractor and the major sub-contractors shall be present or shall be 
represented by a person of authority.  Each Contractor shall demonstrate, as directed by Architect/Engineer, 
that the work complies with purpose and intent of plans and specifications.  Respective Contractor shall provide 
labor, services, instruments or tools necessary for such demonstrations and tests. 

 

 

END OF SECTION 260010 
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SECTION 260011 – BASIC ELECTRICAL MATERIALS AND METHODS 
260011 BASIC ELECTRICAL MATERIALS AND METHODS 

 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 260010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

 -  PRODUCTS 

Not Used 

 - EXECUTION 

3.1. NEUTRAL AND GROUND WIRES 

A. Where individual circuit homeruns (hots, neutral, and ground as part of a single circuit) are indicated on the 
plans serving lighting and branch circuit receptacle loads, these shall be individual circuits with individual 
neutrals (no sharing of neutrals and/or grounds). 

B. Where shared circuit homeruns (hots, neutral, and ground as part of separate circuits) are indicated on the 
plans, these shall be allowed to share one (common) ground for three (3) circuits from different phases occurring 
in one (1) conduit run.  When additional circuits occur in conduit run, additional ground wires shall be installed.  
Conduit shall be upsized and conductors shall be de-rated based on NEC current carrying conductor tables, 
counting all hots and neutrals as current carrying conductors. 

 No sharing of neutral conductors is allowed in multi-wire branch circuit homeruns, unless the installation 
meets the requirements of 2014 NEC 210.4(B), and is specifically approved by the engineer of record.  

3.2. TESTS RECORDING, REPORTING TESTS AND DATA 

A. Record nameplate horsepower, amperes, volts, phase service factor and other necessary data on motors and 
other electrical equipment furnished and/or connected under this contract. 

B. Record motor starter catalog number, size and rating and/or catalog number of thermal-overload units installed 
in all motor starters furnished and/or connected under this contract.  See motor starter specification for 
instructions for proper sizing of thermal-overload units. 

C. Record amperes-per-phase at normal or near-normal loading of each item of equipment furnished and/or 
connected. 

D. Record correct readings of each feeder conductor after energized and normally loaded, and again after 
balancing of feeder loads as required by current readings. 

E. Record voltage and ampere-per-phase readings taken at service entrance equipment after completion of project 
with building operating at normal electrical load.   

F. Short-Circuit Calculations 

 Contractor shall contact utility company after utility company design is complete and determine exact 
available fault current in amperes at the point of utility connection (Service Point). 

 Contractor shall utilize the above available fault current to calculate the available fault current in amperes 
(RMS-SYM) at the service equipment. 

 The available fault current shall be labeled on the service equipment – refer to Section 260553. 

G. Submit at least two (2) typewritten copies of data noted above to Architect-Engineer for review prior to final 
inspection. 

H. Keep a record of all deviations made from routes, locations, circuiting, etc. shown on contract drawings.  Prior 
to final inspection submit one new set of project drawings with all deviations and changes clearly indicated. 

3.3. CLEANING AND PAINTING OF MATERIALS AND EQUIPMENT 

A. Before energizing switchboards, transformers, panelboards, starters, variable frequency drive and other similar 
electrical equipment, Contractor shall thoroughly vacuum out all dirt, dust and debris from inside of equipment 
and shall thoroughly clean outside and inside of equipment. 

B. Touch-up painting and refinishing of factory applied finishes shall be by Electrical Contractor.  Contractor shall 
be responsible for obtaining proper type of painting materials and color from equipment manufacturer. 

C. Unless specified otherwise factory built equipment shall be factory painted.  Paint shall be applied over surfaces 
only after they have been properly cleaned and coated with a corrosion resistant primer. 

D. After installation, damage to painted surfaces shall be properly prepared and primed with primers equal to 
factory materials.  Finish coating shall be same color and type as factory finish. 

E. Where extensive refinishing is required equipment shall be completely repainted. 
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3.4. EXCAVATION AND BACKFILL 

A. Perform necessary excavation to receive work.  Provide necessary sheathing, shoring, cribbing, tarpaulins, etc. 
for this operation, and remove at completion of work.  Perform excavation in accordance with appropriate section 
of these specifications, and in compliance with OSHA Safety Standards. 

B. Excavate trenches of sufficient width to allow ample working space, and no deeper than necessary for 
installation work. 

C. Conduct excavations so no walls or footings are disturbed or injured. 
D. Backfill excavations made under or adjacent to footing with selected earth or sand and tamp to compaction 

required by A/E. 
E. Mechanically tamp backfill under concrete and pavings in 6” layers to 95% standard density, Reference Division 

2. 
F. Backfill trenches and excavations to required heights with allowance made for settlement. 
G. Tamp fill material thoroughly and moistened as required for specified compaction density. 
H. Dispose of excess earth, rubble and debris as directed by Architect. 
I. When available, refer to test hole information on architectural drawings or specifications for types of soil to be 

encountered in excavations. 

3.5. FIRE BARRIERS 

A. Provide sleeves through all fire-rated walls and fill voids surrounding sleeves and interior to sleeves around 
piping with Nelson “Flameseal” fire stop putty with U.L. listed 3 hour rating installed as per manufacturers 
recommendations. 

B. Equivalent by Dow, Chemelex, 3M. 
C. All holes or voids created by the electrical contractor to extend conduit or wiring through fire rated floors and 

walls shall be sealed with an intumescent material capable of expanding up to 8 to 10 times when exposed to 
temperatures of 250 degrees F.  It shall have ICBO, BOCAI and SBCCI (NRB 243) approved ratings to 3 hours 
per ASTM E-814 (UL 1479).   Acceptable Material:  3M Fire Barrier Caulk, Putty, Strip and sheet forms. 

3.6. TEMPORARY COVERINGS 

A. Provide temporary covering over all electrical panels, distribution panelboards, outlet boxes and other 
equipment as required to keep same free from damage due to moisture, plaster, paint, concrete or other foreign 
materials.  Any equipment with finish damaged by moisture, paint, plaster or other foreign materials shall be 
cleaned and refinished as directed by the Architect without additional cost to the Owner. 

B. All temporary openings in conduits shall be covered with metal or plastic caps. 

3.7. PROTECTIVE COVERS 

A. Provide protective wire guards over all wall mounted and ceiling mounted devices subject to damage in areas 
such as gymnasiums, shops and similar occupancies.   

B. Provide lockable covers over thermostats and similar wall mounted devices where items are located in public 
spaces but should not be operable by the general public. 

3.8. SLEEVES 

A. Provide proper type and size sleeves to General Contractor for electrical ducts, busses, conduits, etc. passing 
through building construction.  Supervise installation to insure proper sleeve location.  Unless indicated or 
approved install no sleeves in structural members. 

B. Provide cast iron sleeves extending 1 inch above finished floor where sleeves pass through floors subject to 
flooding such as toilet rooms, bathrooms, equipment rooms and kitchen.  Seal opening between pipe and sleeve 
with Thunderline Corp. Link Seal. 

C. Unless specified otherwise provide 18 gauge galvanized sheet metal sleeves through floors and non-bearing 
walls.  Where piping passes through exterior walls, equipment room walls, air plenum walls and walls between 
areas that must be isolated from occupied areas, seal space between sleeves and piping, air or water tight are 
required with Thunderline Corp. Link Seal. 

D. Provide O-Z Electrical Manufacturing Co., Inc. Type “FSK” or “WSK” or equivalent thruwall and floor seals where 
conduits pass through concrete foundation walls below grade. 

E. Provide Zurn Z-195 or equivalent flashing sleeve through walls and floors with waterproof membrane.  Seal 
annular space between conduit and sleeve with Thunderline Link Seal or O-Z type CSM sealing bushing. 

 

 

END OF SECTION 260011 
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SECTION 260013 – PROJECT COORDINATION 
260013 PROJECT COORDINATION 

 GENERAL 

1.1. RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other 
Division 01 Specification Sections, apply to this Section. 

1.2. SUMMARY 

A. This Section includes administrative provisions for coordinating construction operations on Project including, 
but not limited to, the following: 

 Coordination Drawings. 
 Administrative and supervisory personnel. 
 Project meetings. 
 Requests for Interpretation (RFIs). 
 Wiring of equipment furnished by others 

B. Each related sub-contractor shall participate in coordination requirements.  Certain areas of responsibility will 
be assigned to a specific contractor. 

1.3. COORDINATION 

A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure 
efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in 
different Sections, that depend on each other for proper installation, connection, and operation. 

B. Coordination:  Each contractor shall coordinate its construction operations with those of other contractors and 
entities to ensure efficient and orderly installation of each part of the Work.  Each contractor shall coordinate its 
operations with operations, included in different Sections, that depend on each other for proper installation, 
connection, and operation. 

 Schedule construction operations in sequence required to obtain the best results where installation of 
one part of the Work depends on installation of other components, before or after its own installation. 

 Coordinate installation of different components with other contractors to ensure maximum accessibility 
for required maintenance, service, and repair. 

 Make adequate provisions to accommodate items scheduled for later installation. 
 Where availability of space is limited, coordinate installation of different components to ensure maximum 

performance and accessibility for required maintenance, service, and repair of all components, including 
mechanical and electrical. 

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other 
construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the 
Work.  Such administrative activities include, but are not limited to, the following: 

 Delivery and processing of submittals. 
 Progress meetings. 
 Preinstallation conferences. 
 Project closeout activities. 
 Startup and adjustment of systems. 

1.4. SUBMITTALS 

A. Coordination Drawings:  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. 

 Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination Drawings 
on reproductions of the Contract Documents or standard printed data.  Include the following information, 
as applicable: 

a. Indicate functional and spatial relationships of components of architectural, structural, civil, 
mechanical, and electrical systems. 

b. Indicate required installation sequences. 
c. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions 

that appear to be in conflict with submitted equipment and minimum clearance requirements.  
Provide alternate sketches to Architect for resolution of such conflicts.  Minor dimension 
changes and difficult installations will not be considered changes to the Contract. 
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 Sheet Size:  At least 8-1/2 by 11 inches but no larger than 30 by 40 inches.  Format shall be PDF or 
other electronic format to facilitate multiple user commenting and sharing easily. 

 Refer to individual Sections for Coordination Drawing requirements for Work in those Sections. 

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key personnel 
assignments, including project managers, superintendent and other personnel in attendance at Project site to 
the General Contractor and other major subcontractors.  Identify individuals and their duties and responsibilities; 
list email addresses and telephone numbers.  Update the list as required during the project if personnel change. 

1.5. COORDINATION 

A. Certain materials will be provided by other trades. Examine the Contract Documents and reviewed record 
Submittals to ascertain these general requirements.  Contract Documents reflect a basis of design and may not 
reflect actual equipment or items being utilized.   

B. Carefully check space requirements with other trades and the physical confines of the area to insure that all 
material can be installed in the spaces allotted thereto including finished suspended ceilings and the spaces 
within the existing building. Make modifications thereto as required and approved. 

C. Transmit to other trades all information required for work to be provided under their respective Sections in ample 
time for installation. 

D. Wherever work interconnects with work of other trades, coordinate with other trades to insure that all trades 
have the information necessary so that they may properly install all the necessary connections and equipment. 
Identify all items of work that require access so that the ceiling trade will know where to install access doors and 
panels. 

E. Obtain equipment submittal information for all pieces of equipment to be connected to from other trades that 
clearly indicates all connection requirements, locations, sizes, and similar requirements.  Obtain this information 
in ample time to coordinate other trade submittals and equipment coordination.  Where requirements differ from 
that on plans or differs from provisions made in the work, immediately notify the Architect/Engineer.  Do not 
proceed with work that is incompatible with equipment provided. 

F. Coordinate, project and schedule work with other trades in accordance with the construction sequence. 
G. Coordinate with the local Utility Companies to their requirements for service connections and provide all 

necessary materials, labor and testing. 
H. Coordinate with contractors for work under other Divisions of this specification for all work necessary to 

accomplish this contractor's work. 
I. Conduct a coordination meeting after reviewing all other trade coordination drawings with other relevant trades.  

This meeting shall be held to prevent conflicts during construction.  Each major relevant subcontractor shall 
attend this meeting.  Report any potential conflicts or clearance problems to Architect/Engineer after meeting.  

J. Adjust location of piping, ductwork, conduit, wiring, etc. to prevent interferences, both anticipated and 
encountered. Determine the exact route and location of each item prior to fabrication. 

 Right-of-Way: 

a. Lines that pitch have the right-of-way over those that do not pitch. For example: steam, 
condensate, and plumbing drains normally have right-of way. Lines whose elevations cannot 
be changed to have right-of-way over lines whose elevations can be changed.  

b. Make offsets, transitions and changes in direction in raceways as required to maintain proper 
headroom in pitch of sloping lines whether or not indicated on the Drawings. 

1.6. DRAWINGS AND FILES. 

A. The Drawings show only the general run of MEP systems, equipment, fixtures, piping and ductwork and other 
components as well as approximate location of items such as outlets, switches, diffusers, lights, and equipment 
connections, etc.  Coordinate all exact locations of items with other trades, architectural elevations, equipment 
requirements, owner requirements, ceilings, access, serviceability, etc.  All such modifications and coordination 
shall be made without additional cost to the Owner.  Any significant changes in location of items necessary in 
order to meet field conditions shall be brought to the immediate attention of the Architect/Engineer and receive 
his approval before such alterations are made 

B. Wherever the work is of sufficient complexity, additional Detail Drawings to scale similar to that of the bidding 
Drawings, prepared on tracing medium of the same size as Contract Drawings. With these layouts, coordinate 
the work with the work of other trades. Such detailed work to be clearly identified on the Drawings as to the area 
to which it applies. Submit for review Drawings clearly showing the work and its relation to the work of other 
trades before commencing shop fabrication or erection in the field.  Attend meetings with other trades to review 
all documents. 

C. When directed by the General Contractor for areas of necessary coordination provide 3D building modelling 
coordination files and documents with other trades.  Transmit information electronically and attend meetings as 
directed by the G/C as well as take part in coordination activities and documentation.  Contractor shall be 
required to generate their own electronic files for this process.  
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1.7. PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated. 

 Attendees:  Inform participants and others involved, and individuals whose presence is required, of date 
and time of each meeting.  Notify Owner and Architect of scheduled meeting dates and times. 

 Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
 Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to 

everyone concerned, including Owner and Architect, within three days of the meeting. 

B. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction 
activity that requires coordination with other construction. 

 Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the 
installation and its coordination or integration with other materials and installations that have preceded 
or will follow, shall attend the meeting.  Advise Architect of scheduled meeting dates. 

 Agenda:  Review progress of other construction activities and preparations for the particular activity 
under consideration, including requirements for the following: 

a. The Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Possible conflicts. 
i. Compatibility problems. 
j. Time schedules. 
k. Manufacturer's written recommendations. 
l. Warranty requirements. 
m. Compatibility of materials. 
n. Space and access limitations. 
o. Regulations of authorities having jurisdiction. 
p. Testing and inspecting requirements. 
q. Installation procedures. 
r. Coordination with other work. 
s. Required performance results. 
t. Protection of adjacent work. 

 Record significant conference discussions, agreements, and disagreements, including required 
corrective measures and actions. 

 Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been 
present. 

 Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever 
actions are necessary to resolve impediments to performance of the Work and reconvene the conference 
at earliest feasible date. 

C. Coordination Meetings:  Conduct Project coordination meetings at regular intervals.  Project coordination 
meetings are in addition to specific meetings held for other purposes, such as progress meetings and 
preinstallation conferences. 

 Attendees:  In addition to representatives of Owner and Architect, each contractor, subcontractor, 
supplier, and other entity concerned with current progress or involved in planning, coordination, or 
performance of future activities shall be represented at these meetings.  All participants at the conference 
shall be familiar with Project and authorized to conclude matters relating to the Work. 

 Agenda:  Review and correct or approve minutes of the previous coordination meeting.  Review other 
items of significance that could affect progress.  Include topics for discussion as appropriate to status of 
Project. 

a. Combined Contractor's Construction Schedule:  Review progress since the last coordination 
meeting.  Determine whether each contractor is on time, ahead or behind schedule, in relation 
to Construction Schedule.   Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the Contract Time.  Discuss impact 
of various contractor schedules upon other contractors and how to remedy impacts. 

b. Review present and future needs of each contractor present, including the following: 

i. Interface requirements. 
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ii. Sequence of operations. 
iii. Status of submittals. 
iv. Deliveries. 
v. Off-site fabrication. 
vi. Access. 
vii. Quality and work standards. 
viii. Change Orders. 

 Reporting:  Record meeting results and distribute copies to everyone in attendance and to others affected 
by decisions or actions resulting from each meeting. 

1.8. REQUESTS FOR INTERPRETATION (RFIs) 

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not 
possible to request interpretation at Project meeting, prepare and submit an RFI. 

 Submit Contractor's suggested solution(s) to RFI.  If Contractor's solution(s) impact the Contract Time 
or the Contract Sum, Contractor shall state impact in the RFI. 

 Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, 
and other information necessary to fully describe items needing interpretation. 

 PRODUCTS (Not Used) 

 EXECUTION (Not Used) 

3.1. EQUIPMENT FURNISHED BY OTHERS 

A. Description: 

 Items furnished by other trades (mechanical or plumbing contractor, etc.) such as mechanical/plumbing 
equipment, line voltage actuators, VFDs (not by electrical contractor), etc. 

 Kitchen equipment (may be furnished by owner, owner’s vendor, or separate sub-contractor) 
 Equipment furnished by general contractor 
 Equipment furnished by owner 

B. General 

 Fully review manufacturer’s installation instructions for equipment.  Installation of all related electrical 
items noted below shall be per same. 

a. Electrical contractor shall obtain same from others if not readily available. 

C. Disconnecting Means 

 An approved disconnecting means shall be provided at all equipment and shall serve to disconnect 
power from same. 

 Disconnecting means may be a switch, circuit breaker, or a cord-and-plug type connection. 
 Disconnecting means shall be within sight of equipment, as defined by NEC. 
 Disconnect switches may be non-fused, unless specifically shown fused on the plans or otherwise 

required by code to be fused. 

a. All disconnect switches serving elevator equipment shall be provided with an overcurrent 
protective device. 

D. Wiring of Equipment 

 Wire sizes used shall be as directed on plans or installation instructions, whichever is greater.  Contractor 
shall notify engineer of any deviations from wire sizes listed on construction documents. 

 Wiring shall include a neutral conductor where shown on plans or required by installation instructions. 

a. If a neutral conductor is shown on the plans but not required by installation instructions, verify 
removal of neutral wire with engineer via RFI prior to proceeding. 

 Wiring of elevators and other such equipment shall account for voltage drop limitations of equipment. 

 

 

END OF SECTION 260013 
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SECTION 260505 – ELECTRICAL DEMOLITION  
260505 ELECTRICAL DEMOLITION 

 - GENERAL  

1.1. RELATED DOCUMENTS  

A. Reference Section 260010.   
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. SCOPE 

A. Demolition work to be performed whether shown or not on the drawings.  Disconnect and remove any lights, 
equipment, conduit, wiring, devices, etc. not required to remain and/or required to be removed to accommodate 
new construction. 

1.3. SUMMARY  

A. This Section requires the selective removal and subsequent offsite disposal of the following:  

a. Mechanical and electrical equipment, devices, piping, conduits, ductwork, insulation, lighting, 
etc in existing building as required to accommodate new construction.  

b. Removal of MEP items in interior partitions. 
c. Removal and protection of existing fixtures, materials, and equipment items to be removed, 

salvaged, relocated, reinstalled, etc. 

1.4. SUBMITTALS  

A. General: Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.  
B. Schedule indicating proposed sequence of operations for selective demolition work to Architect for review prior 

to start of work. Include coordination for shutoff, capping, and continuation of utility services as required, together 
with details for dust and noise control protection.  

 Provide detailed sequence of demolition and removal work to ensure uninterrupted progress of Owner's 
on-site operations. 

 Coordinate with Owner's continuing occupation of portions of existing building and with Owner's partial 
occupancy of completed remodeled areas.  

C. Photographs of existing conditions of structure surfaces, equipment, and adjacent improvements that might be 
misconstrued as damage related to removal operations. File with Architect prior to start of work. 

1.5. JOB CONDITIONS  

A. Occupancy: Owner will occupy portions of the building immediately adjacent to areas of selective demolition. 
Conduct selective demolition work in such a manner that will minimize need for disruption of Owner's normal 
operations. Provide minimum of 72 hours advance notice to Owner of demolition activities that will affect Owner's 
normal operations.  

B. Condition of Structures: Owner assumes no responsibility for actual condition of items or structures to be 
demolished. Conditions existing at time of Contractor's inspection for bidding purposes will be maintained by 
Owner insofar as practicable. However, minor variations within structure may occur by Owner's removal and 
salvage operations prior to start of selective demolition work.  

C. Partial Demolition and Removal: Items indicated to be removed but of salvageable value to Contractor may be 
removed from structure as work progresses. Transport salvaged items from site as they are removed. Storage 
or sale of removed items on site will not be permitted. 

D. Protections: Provide temporary barricades and other forms of protection to protect Owner's personnel and 
general public from injury due to selective demolition work.  

a. Provide protective measures as necessary and required to provide free and safe passage of 
Owner's personnel and general public to any occupied portions of building.  

b. Provide interior and exterior shoring, bracing, or support to prevent movement, settlement, or 
collapse of structure or element to be demolished and adjacent facilities or work to remain.  

c. Protect from damage existing finish work that is to remain in place and becomes exposed during 
demolition operations.  

d. Construct temporary insulated dustproof partitions where required to separate areas where 
noisy or extensive dirt or dust operations are performed. Equip partitions with dustproof doors 
and security locks.  

e. Provide temporary weather protection during interval between demolition and removal of 
existing construction on exterior surfaces and installation of new construction to ensure that no 
water leakage or damage occurs to structure or interior areas of existing building.  
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f. Remove protections at completion of work.  

 Damages: Promptly repair damages caused to adjacent facilities by demolition work.  
 Traffic: Conduct selective demolition operations and debris removal to ensure minimum interference with 

roads, streets, walks, and other adjacent occupied or used facilities. Do not close, block, or otherwise 
obstruct streets, walks, or other occupied or used facilities without written permission from authorities 
having jurisdiction. Provide alternate routes around closed or obstructed traffic ways if required by 
governing regulations.  

E. Flame Cutting: 

 Do not use cutting torches for removal until work area is cleared of flammable materials. At concealed 
spaces, such as interior of ducts and pipe spaces, verify condition of hidden space before starting flame-
cutting operations. Maintain portable fire suppression devices during flame-cutting operations.  

F. Utility Services: Maintain existing utilities indicated to remain in service and protect them against damage during 
demolition operations.  

 Do not interrupt utilities serving occupied or used facilities, except when authorized in writing by 
authorities having jurisdiction. Provide temporary services during interruptions to existing utilities, as 
acceptable to governing authorities.  

G. Maintain fire protection services during selective demolition operations. 
H. Environmental Controls:  

a. Use water sprinkling, temporary enclosures, and other methods to limit dust and dirt migration. 
Comply with governing and/or approved regulations pertaining to environmental protection. Do 
not use water when it may create hazardous or objectionable conditions such as ice, flooding, 
and pollution.  

 - PRODUCTS (Not Applicable)  

 - EXECUTION  

3.1. PREPARATION  

A. General: Provide interior and exterior shoring, bracing, or support to prevent movement, settlement, or collapse 
of areas to be demolished and adjacent facilities to remain.  

B. Cease operations and notify Architect immediately if safety of structure appears to be endangered. Take 
precautions to support structure until determination is made for continuing operations.  

C. Provide all necessary temporary supports of items and systems to remain that were supported from or otherwise 
affected by removal of other building components.  Maintain integrity of all systems to remain and protect during 
the construction process. 

D. Erect and maintain dust-proof partitions and closures as required to prevent spread of dust or fumes to any 
occupied portions of the building.  

a. Where selective demolition occurs immediately adjacent to any occupied portions of the 
building, construct dust-proof partitions of minimum 4-inch studs, 5/8-inch drywall (joints taped) 
on occupied side, 1/2-inch fire-retardant plywood on demolition side. Fill partition cavity with 
sound-deadening insulation as required by Architect.  

b. Provide weatherproof closures for exterior openings resulting from demolition work.  

E. Locate, identify, stub off, and disconnect utility services that are not indicated to remain. Provide bypass 
connections as necessary to maintain continuity of service to any occupied areas of building. Provide minimum 
of 72 hours advance notice to Architect if shutdown of service is necessary during changeover. 

3.2. DEMOLITION  

A. General: Perform selective demolition work in a systematic manner. Use such methods as required to complete 
work indicated on Drawings in accordance with demolition schedule and governing regulations.  

 Demolish concrete and masonry in small sections. Cut concrete and masonry at junctures with 
construction to remain using power-driven masonry saw or hand tools; do not use power-driven impact 
tools.  

 Locate demolition equipment throughout structure and promptly remove debris to avoid imposing 
excessive loads on supporting walls, floors, or framing.  

 Provide services for effective air and water pollution controls as required.  
 Completely fill below-grade areas and voids resulting from demolition work. Provide fill consisting of 

approved earth, gravel, or sand, free of trash and debris, stones over 6 inches in diameter, roots, or other 
organic matter.  
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B. If unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are 
encountered, investigate and measure both nature and extent of the conflict. Submit report to architect in written 
accurate detail.  Pending receipt of directive from Architect, rearrange selective demolition schedule as 
necessary to continue overall job progress without undue delay.  

3.3. SALVAGED MATERIALS  

A. Salvaged Items: Where indicated on Drawings as "Salvage - Deliver to Owner," carefully remove indicated 
items, clean, store, and turn over to Owner and obtain a receipt.  

3.4. DISPOSAL OF DEMOLISHED MATERIALS  

A. Remove debris, rubbish, and other materials resulting from demolition operations from building site. Transport 
and legally dispose off site.  

B. If hazardous materials are encountered during demolition operations, comply with applicable regulations, laws, 
and ordinances concerning removal, handling, and protection against exposure or environmental pollution.  

C. Burning of removed materials is not permitted on Project site.  

3.5. CLEANUP AND REPAIR  

A. General: Upon completion of demolition work, remove tools, equipment, and demolished materials from site. 
Remove protections and leave interior areas broom clean. Repair demolition performed in excess of that 
required. Return elements of construction and surfaces to remain to condition existing prior to start operations. 
Repair adjacent construction or surfaces soiled or damaged by selective demolition work.  

 

 

END OF SECTION 260505 
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SECTION 260519 – WIRE AND CABLE 
260519 WIRE AND CABLE 

 - GENERAL 

1.1. RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2. SUMMARY 

A. This Section includes the following: 

 Building wires and cables rated 600 V and less. 
 Connectors, splices, and terminations rated 600 V and less. 

1.3. SUBMITTALS 

A. Product Data:  For each type of product indicated. 
B. Qualification Data:  For testing agency. 
C. Field quality-control test reports. 

1.4. QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a 
testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

B. Comply with NFPA 70. 

1.5. COORDINATION 

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed. 

 - PRODUCTS 

2.1. CONDUCTORS AND CABLES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Southwire Company. 
 General Cable Corporation. 
 Encore Wire Corporation. 
 AFC Cable Systems, Inc. (Multiconductor cable only) 

B. Copper Conductors:  Comply with NEMA WC 70. 
C. Aluminum Conductors:  Comply with NEMA WC 70. 

a. Same shall be compacted aluminum (Stabiloy) 

D. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN-2. 

 Provide consistent color coding of all circuits as follows: 

Phase 

Distribution System 

120/208 277/480 

A Black Brown 

B Red Orange 

C Blue Yellow 

N White Gray 

Ground Green Green w/ Stripe 1 

Notes: 

1) Stripe shall be white or yellow in color. 

E. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC with ground wire. 

2.2. CONNECTORS AND SPLICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Cable manufacturers listed above under 2.1, Item A. 
 Hubbell Power Systems, Inc. 
 O-Z/Gedney; EGS Electrical Group LLC. 
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 3M; Electrical Products Division. 
 Tyco Electronics Corp. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for 
application and service indicated. 

 - EXECUTION 

3.1. CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

 Aluminum conductors acceptable only when specifically shown/scheduled on drawings. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

 Aluminum conductors are not permitted for branch circuit wiring. 

3.2. CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS 

A. Provide insulation / cable types for conductors as follows: 

Application 

Insulation / Cable Type 

THHN/THWN-2 1 XHHW-2 1 MC Cable 3 

Service Entrance X 2 X   

Feeders: 

Exposed, Exterior X 2 X   

Exposed, Interior X     

Concealed in Ceilings, Walls, Partitions, and 
Crawlspaces X     

Concealed in Concrete, below Slabs-on-
Grade, and Underground X 2 X   

Branch Circuits: 

Exposed, Exterior X 2 X   

Exposed, Interior - Including Crawlspaces X     

Concealed in Ceilings, Walls, and Partitions X   X 

Concealed in Concrete, below Slabs-on-
Grade, and Underground X 2 X   

Notes: 

1) Single conductors in raceway.  Refer to Section 260533 - Raceway & Boxes for acceptable raceway 
types/applications. 

2) THHN/THWN-2 is acceptable for these installations at contractor's discretion. 
3) Metal Clad (MC) cable installations shall be in accordance with the following: 

(i) MC cable shall not be used for homeruns. 
(ii) MC cable may be used for light fixture and equipment whips in lengths no longer than 6’-0”. The 

use of MC cable from lighting fixture to lighting fixture shall not be allowed. 
(iii) MC cable shall not be installed in exposed locations.  MC cable may be exposed in mechanical 

spaces for equipment whips. 

B. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-steel, wire-mesh, 
strain relief device at terminations to suit application. 

C. Class 1 Control Circuits:  Type THHN-THWN-2, in raceway. 
D. Class 2 Control Circuits:  Type THHN-THWN-2, in raceway or Power-limited cable, concealed in building 

finishes. 

3.3. INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 
B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not 

deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions 
and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage 
cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface 
contours where possible. 
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E. Support cables per National Electrical Code requirements. 
F. Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical 

Systems." 

3.4. CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If 
manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent or better 
mechanical strength and insulation ratings than unspliced conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack. 

3.5. FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 
B. Tests and Inspections: 

 After installing conductors and cables and before electrical circuitry has been energized, test service 
entrance and feeder conductors for compliance with requirements. 

 Test Reports:  Prepare a written report to record the following: 

a. Test procedures used. 
b. Test results that comply with requirements. 
c. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

C. Remove and replace malfunctioning units and retest as specified above. 

 

 

END OF SECTION 260519 
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SECTION 260526 – GROUNDING 
260526 GROUNDING 

 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 260010. 
B. Reference Section 260519 for general requirements of all conductors.   
C. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

1.2. DESCRIPTION OF WORK 

A. Provide grounding electrodes, conductors, connections and equipment to provide a solidly grounded electrical 
system. 

1.3. STANDARDS 

A. Except as modified by governing codes and by the Contract Documents, comply with the latest applicable 
provisions and latest recommendations of the following: 

 Underwriters Laboratory Standard No. U.L. 467. 
 ANSI C-1 1978. 
 IEEE Standards No. 142-1982, 1100-1992 and No. 80. 
 National Electrical Safety Code. 
 NFPA. 

1.4. SUBMITTALS 

A. For each type of product data listed. 
B. Submit test reports certifying resistance values for buried or driven grounds and water pipe grounds. 

 - PRODUCTS 

2.1. CONDUCTORS 

A. Grounding conductor sizes shall be as shown on plans or if not specifically shown shall be no smaller than that 
required by the NEC. 

B. Insulated Conductors: Annealed tinned copper wire.  Size as indicated on Drawings; insulation to conform with 
requirements of Section 260519. 

C. Bare Copper Conductors: 

 Stranded Conductors:  ASTM B 8. 
 Tinned Conductors:  ASTM B 33. 

D. Grounding Bus:  Rectangular bars of annealed copper, 1/4" by 2” in cross section, unless otherwise indicated; 
with insulators. 

2.2. GROUNDING ELECTRODES 

A. Ground Rods: 

 Copper-clad steel fabricated by molten welding process. 
 Diameter: 5/8 Inch. Use 3/4" for rocky soil. 
 Length: 8 feet. 

2.3. CONNECTORS 

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for 
applications in which used, and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least two 
bolts. 

 Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being 
joined and installation conditions. 

 - EXECUTION 

3.1. APPLICATIONS 

A. General: 
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 Where metal raceways, cable trays, cable armor, cable sheath, enclosures, frames, fittings, and other 
metal non-current-carrying parts are indicated to serve as grounding conductors, same shall be 
effectively bonded where necessary to assure electrical continuity and the capacity to safely conduct 
and fault current likely to be imposed on them. 

a. Any non-conductive paint, enamel, or similar coating shall be removed at threads, contact 
points, and contact surfaces or be connected by means of fittings so designed as to make such 
removal unnecessary. 

B. Underground Grounding Conductors: Install bare tinned copper conductor, #2/0 AWG minimum. 

 Bury at least 24” below grade. 

C. Conductor Terminations and Connections: 

 Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
 Underground Connections:  Bolted or Welded connectors. 
 Connections to Structural Steel:  Bolted or Welded connectors. 

D. Grounding Bus: Install in electrical service rooms, data rooms, and elsewhere as indicated. 

 Install bus on insulated spacers a minimum of 1” from wall and 6” above finished floor, unless otherwise 
indicated. 

3.2. EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

 Provide low voltage distribution system with a separate green insulated equipment grounding conductor 
for each single or three-phase feeder.   

 Branch circuits shall consist of phase and neutral conductors as shown/indicated and a green ground 
conductor installed in common raceway which shall serve as the equipment grounding conductor. 

a. Equipment grounding conductors for branch circuit home runs shown on the drawings shall 
indicate an individual and separate ground conductor for that homerun which shall be 
terminated at the branch circuit panelboard, switchboard, or other distribution equipment.  No 
sharing of equipment grounding conductors sized according to the size of the overcurrent 
device and NEC Table 250-122 shall be allowed. 

 Where ground cable is installed in metallic conduit, bond cable to conduit at both ends. 
 Connect ground conductors in cables and in conduit to appropriate ground buses (as in switchgear, 

motor control centers, and distribution panelboards) or directly to metallic enclosure if no ground bus is 
provided. 

 Required equipment grounding conductors and straps shall be sized in compliance with N.E.C. Table 
250-122.   

 Equipment grounding conductors shall be provided with green type TW 600 volt insulation.  Related 
feeder and branch circuit grounding conductors shall be connected to ground bus with approved 
pressure connectors.   

 Provide feeder servicing several panelboards with a continuous grounding conductor connected to each 
related panelboard ground bus.   Installation shall include necessary precautions regarding terminations 
with dissimilar metals. 

 Where parallel feeders are installed in more than one raceway, each raceway shall have a green 
insulated equipment grounding conductor. 

B. Separately Derived Systems 

 Equipment grounding conductors shall be provided for separately derived systems and shall be 
grounded to building steel, cold water pipes, etc., or an alternate grounding means. 

C. Conduit Attachment to Electrical Equipment: 

 Ground conduits to metal framework of electrical equipment with double locknuts or grounding bushings 
and bonding jumpers unless otherwise noted. 

 Install bonding jumpers at all electrical equipment to provide continuous ground return path through 
conduit. 

 Install bonding jumpers across expansion fittings between conduit sections for ground path continuity.  
 Provide grounding type bushings for conduits terminated through multiple concentric knockouts not fully 

knocked out, on inside of electrical enclosures. Install bonding jumper between ground bushing and 
enclosure. 

D. Receptacles: 
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 Install bonding jumpers between outlet box and receptacle grounding terminal except where contact 
device or yoke is provided for grounding purposes. 

E. Switches 

 Where required, provide grounding clip on each toggle switch. Mount over device mounting strap such 
that contact is made between mounting strap, screw, faceplate and outlet box. 

 Provide devices with ground screw and bond to switch box. 

F. Pull Boxes, Junction Boxes and Enclosures: 

 Connect all equipment grounding conductors together and connect to the box. 

G. Coordination with Other Trades: 

 Where low-voltage cabling for tele/data, security systems, A/V systems, etc. is not otherwise part of the 
scope of work indicated herein, electrical contractor shall coordinate required grounding/bonding of these 
components with the owner’s vendor or other subcontractor. 

 Each system of continuous metallic piping and ductwork shall be grounding in accordance with the 
requirements of the National Electrical Code. 

a. Portions of these systems which are isolated by flexible connections, insulated couplings, etc. 
shall be bonded to the equipment ground with a flexible bonding jumper. 

 Mechanical equipment shall be bonded to the building equipment grounding system.  This shall include, 
but not be limited to: fans, pumps, chillers, etc. 

3.3. GROUNDING ELECTRODE SYSTEM 

A. General: 

 The system neutral shall be grounded at the service entrance only and kept isolated for grounding 
systems throughout the building. 

3.4. INSTALLATION 

A. Grounding Electrode Conductors: route along shortest and straightest paths possible, unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected 
to strain, impact, or damage. 

B. Ground Rods: Drive rods until tops are 2” below finished floor or final grade, unless otherwise indicated. 

 Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  
Make connections without exposing steel or damaging coating (if any). 

C. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except where 
routed through short lengths of conduit. 

 Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent 
parts. 

 Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration is not 
transmitted to rigidly mounted equipment. 

 Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is required, 
use a bolted clamp. 

D. Grounding and Bonding for Piping: 

 Make connections with clamp type fitting; do not damage water pipe. 
 Bond ground conductor and its conduit to water pipe. 

3.5. FIELD QUALITY CONTROL 

A. Resistance Values for System and Equipment Grounds: for each ground rod and ground grid. 

 Acceptable Testing Equipment: Vibroground by Associated Research, Inc.; or Megger Earth Tester by 
James G. Biddle Co. 

 Method: Three (3) electrode fall of potential as prescribed by instrument manufacturer. 
 Drive additional ground rods spaced eight feet apart, if necessary, until total resistance of system is 

measured at five ohms or less. 

 

 

END OF SECTION 260526
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SECTION 260529 – HANGERS & SUPPORTS FOR ELECTRICAL SYSTEMS 
260529 HANGERS & SUPPORTS FOR ELECTRICAL SYSTEMS 

 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2. SUMMARY 

A. This Section includes the following: 

 Hangers and supports for electrical equipment and systems. 
 Construction requirements for concrete bases. 

B. Related Sections include the following: 

 Division 26 Section "Vibration And Seismic Controls For Electrical Systems" for products and installation 
requirements necessary for compliance with seismic criteria. 

1.3. DEFINITIONS 

A. EMT:  Electrical metallic tubing. 
B. IMC:  Intermediate metal conduit. 
C. RMC:  Rigid metal conduit. 

1.4. PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive engineering analysis by a 
qualified professional engineer, using performance requirements and design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its 
contents. 

C. Design equipment supports capable of supporting combined operating weight of supported equipment and 
connected systems and components. 

1.5. QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
B. Comply with NFPA 70. 

1.6. COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, 
and formwork requirements are specified in Division 03. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in 
Division 07 Section "Roof Accessories." 

 PRODUCTS 

2.1. SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly. 

 Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 

 Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4. 
 Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied 

according to MFMA-4. 
 Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4. 
 Channel Dimensions:  Selected for applicable load criteria. 

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 
C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types and 

sizes of raceway or cable to be supported. 
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D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and 
insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall 
have number, size, and shape of conductor gripping pieces as required to suit individual conductors or cables 
supported.  Body shall be malleable iron. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; 
black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to 
building surfaces include the following: 

 Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, steel, 
or wood, with tension, shear, and pullout capacities appropriate for supported loads and building 
materials where used. 

a. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

i. Hilti Inc. 
ii. ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
iii. MKT Fastening, LLC. 
iv. Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 

 Mechanical-Expansion Anchors:  Insert-wedge-type, [zinc-coated] steel, for use in hardened portland 
cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building 
materials in which used. 

a. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

i. Cooper B-Line, Inc.; a division of Cooper Industries. 
ii. Empire Tool and Manufacturing Co., Inc. 
iii. Hilti Inc. 
iv. ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
v. MKT Fastening, LLC. 

 Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; 
complying with MFMA-4 or MSS SP-58. 

 Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural 
element. 

 Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325. 
 Toggle Bolts:  All-steel springhead type. 
 Hanger Rods:  Threaded steel. 

2.2. FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported 
equipment. 

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates. 

 EXECUTION 

3.1. APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and 
systems except if requirements in this Section are stricter. 

B. Support raceways at intervals no greater than ten (10) feet and with one support within three (3) feet of each 
coupling, box, fitting, or outlet box. Provide one support within three (3) feet of each elbow or bend. 

C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and 
RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter. 

D. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support system, sized 
so capacity can be increased by at least 20 percent in future without exceeding specified design load limits. 

 Secure raceways and cables to these supports. 

E. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and 
smaller raceways serving branch circuits and communication systems above suspended ceilings and for 
fastening raceways to trapeze supports. 

F. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and 
systems except if requirements in this Section are stricter. 

G. Use one or two-hole saddle-type clamps where single conduits are exposed below 6’-0” AFF. 
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3.2. SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article. 
B. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate 

to carry present and future static loads within specified loading limits.  Minimum static design load used for 
strength determination shall be weight of supported components plus 200 lb. 

C. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items 
and their supports to building structural elements by the following methods unless otherwise indicated by code: 

 To Wood:  Fasten with lag screws or through bolts. 
 To New Concrete:  Bolt to concrete inserts. 
 To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on 

solid masonry units. 
 To Existing Concrete:  Expansion anchor fasteners. 
 Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and 

nuts may be used in existing standard-weight concrete 4 inches thick or greater.  Do not use for 
anchorage to lightweight-aggregate concrete or for slabs less than 4 inches thick. 

 To Steel: 

a. Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts 
b. Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69 
c. Spring-tension clamps]. 

 To Light Steel:  Sheet metal screws. 
 Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, 

disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on 
slotted-channel racks attached to substrate. 

D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars. 

3.3. INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal 
supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and 
anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4. CONCRETE BASES 

A. Construct concrete bases of dimensions indicated but not less than 4 inches larger in both directions than 
supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base. 

B. Use 3000-psi, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement 
requirements are specified in Division 03." 

C. Anchor equipment to concrete base. 

 Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

 Install anchor bolts to elevations required for proper attachment to supported equipment. 
 Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

 

 

END OF SECTION 260529 
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SECTION 260533 – RACEWAYS AND BOXES 
260533 RACEWAYS AND BOXES 

 - GENERAL 

1.1. RELATED DOCUMENTS  

A. Reference Section 260010.   
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. DESCRIPTION OF WORK 

A. Provide complete raceways systems, boxes and fittings for all required electrical systems. 

1.3. STANDARDS 

A. Except as modified by governing codes and by the Contract Documents, comply with the latest applicable 
provisions and latest recommendations of the following: 

 Rigid Steel Conduit 

a. U.L. Standard UL-6 
b. A.N.S.I. C80-1 
c. Federal Specification WW-C-581E 

 Intermediate Metallic Conduit 

a. U.L. Standard UL-1242 
b. Federal Specification WW-C-581E 

 Electrical Metallic Tubing 

a. U.L. Standard UL-797 
b. A.N.S.I. C80-3 
c. Federal Specification WW-C-563 

 Flexible Steel Conduit 

a. U.L. Standard UL-1 

 Liquid Tight Flexible Conduit 

a. U.L. Standard UL-360 

 Non-Metallic Conduit 

a. U.L. Standard UL-651 
b. A.N.S.I. Standard F512 
c. N.E.M.A. Standard TC-2 
d. Federal Specifications GSA-FSS and W-C-1094-A 

 Wireways and Auxiliary Gutters 

a. U.L. Standard UL-870 

 Rigid Aluminum Conduit 

a. A.N.S.I. C80.5 

1.4. SUBMITTALS 

A. Provide manufacturer's catalog cuts of fittings. 
B. Where wireways and/or auxiliary gutters are employed full erection drawings must be submitted. Drawings to 

include plan views, elevations, size of wireways, type and quantity of conductors proposed to be installed 
therein, etc. 

C. Indicate duct banks or multi-trade coordinated shop drawings. 
D. Submit shop drawings or catalog descriptive data on boxes exceeding twenty-four (24")inches for any one 

dimension. 
E. Submit shop drawings or catalog descriptive for floor boxes and accessories. 

 - PRODUCTS 

2.1. RACEWAY TYPES 

A. Standard Threaded Rigid Steel Conduit. 
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 Rigid conduit heavy wall galvanized. 
 Threaded type fittings: "Erickson" couplings where threaded cannot be used. 

B. Intermediate Metallic Conduit 

 Light weight rigid steel conduit. 
 Threaded type fittings: "Erickson" couplings where threaded cannot be used. 

C. Electrical Metallic Tubing 

 Continuous, seamless tubing, galvanized or sheradized on the exterior, coated on the interior with a 
smooth hard finish of lacquer, varnish, or enamel. 

 Couplings and connectors: 

a. Indoor and two (2") inches in size and smaller, shall be steel set-screw type fittings. 
b. 2-1/2 inch size and larger must employ steel compression gland fittings. 
c. Outdoor shall be raintight steel compression gland fittings. 

 Indent type fittings shall not be used. 
 All connectors shall have insulated throat. 
 Where installed in slab or concrete work, provide approved concrete tight fittings. 

D. Flexible Steel Conduit 

 Single strip, continuous, flexible interlocked, double-wrapped steel, galvanized inside and outside, 
forming smooth internal wiring channel. 

 Maximum length: (six 6) feet. 
 Each section of raceway must contain an equipment grounding wire bonded at each end and sized as 

required. Provide connectors with insulating bushings. 
 Steel squeeze-type or steel set screw type fittings. 

E. Liquid Tight Flexible Electrical Conduit 

 Same as flexible steel conduit except with tough, insert water-tight plastic outer jacket. 
 Cast malleable iron body and gland nut, cadmium plated with one-piece brass grounding bushings which 

thread to interior of conduit. Spiral molded vinyl sealing ring between gland nut and bushing and nylon 
insulated throat. 

F. Non-Metallic Raceway 

 Composed of polyvinyl chloride suitable for 90 degrees C. Provide rigid polyvinyl chloride (PVC) type 
EPC 40 heavy wall plastic conduit meeting current NEMA Standard TC-2.  Conduit shall be listed UL 
651 for underground and exposed use. 

 Raceway, fittings, and cement must be produced by the same manufacturer who must have had a 
minimum of ten (10) years experience in manufacturing the products. 

 Materials must have a tensile strength of 7,000-7,200 psi at 73.4 degrees F., flexural strength of 12,000 
psi and compressive strength of 9,000 psi. 

 All joints shall be solvent cemented in accordance with the recommendations of the manufacturer. 

G. Wireways and Auxiliary Gutters 

 Painted steel or galvanized steel. 
 Of sizes and shapes indicated on the Drawings and as required. 
 Provide all necessary elbows, tees, connectors, adapters, etc. 
 Wire retainers not less than twelve (12") inches on center. 

H. Aluminum Conduit 

 Do not use aluminum conduit unless specifically indicated on the drawings for special purposes. 

2.2. LOCKNUTS AND BUSHINGS 

A. Locknuts shall be steel. Die cast locknuts shall not be used. 
B. All bushings shall be insulated. Use nylon insulated metallic bushings for sizes 1" and larger. Plastic bushings 

may be used in 1/2" and 3/4" sizes. 

2.3. OUTLET BOXES 

A. General 

 Recessed wall boxes shall be 2-1/2" deep. 
 Surface-mounted wall boxes shall be 1-1/2” or 2-1/2" deep as required. 
 Lighting Fixture Box 
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a. Four (4") inch octagon with 3/8" fixture stud. 
b. For suspended ceiling work, four (4") inch octagon with removable backplate where required, 

and two (2) parallel bars for securing to the cross-furring channels and extend flexible conduit 
to each fixture. 

 Plug any open knockouts not utilized. 

B. Cast Type Conduit Boxes, Outlet Bodies and Fittings 

 Use Ferrous Alloy boxes and conduit bodies with Rigid Steel or IMC. 
 Use Ferrous Alloy or cast aluminum boxes and conduit bodies with Electrical Metallic Tubing. 
 Covers: Cast or sheet metal unless otherwise required. 
 Tapered threads for hubs. 

C. Masonry Outlet Boxes 

 Use for all devices recessed in concrete or masonry. 
 Galvanized steel construction. 

D. Drawn Steel Boxes 

 Use for all interior exposed devices (where not required or indicated to be cast type). 
 Drawn construction, minimum 0.625” thick galvanized steel. 
 Raised ground connection. 
 Provide with raised, drawn galvanized steel covers. 

E. Welded Steel Boxes 

 May be used for recessed devices only, or as a junction box where located above ceiling or on walls 
where same is located above 6’-0” A.F.F. 

 Minimum 1/16” thick steel construction. 

F. Weatherproof Boxes 

 Use for all exterior exposed devices. 
 Cast aluminum construction. 
 Internal hub threads. 
 NEMA 3R listed. 

2.4. JUNCTION AND PULL BOXES 

A. Outlet boxes as listed above may be used as junction boxes where provided as a 2-gang box minimum. 
B. Steel Boxes 

 No. 12 USS gauge sheet steel for boxes with maximum side less than forty (40") inches, and maximum 
area not exceeding 1,000 square inches; riveted or welded 3/4 inch flanges at exterior corners. 

 No. 10 USS gauge sheet steel for boxes with maximum side forty (40") to sixty (60") inches, and 
maximum area 1,000 to 1,500 square inches; riveted or welded 3/4 inch flanges at exterior corners. 

 No. 10 USS gauge sheet steel riveted or welded to 1-1/2 by 1-1/2" by 1/4" welded angle iron framework 
for boxes with a maximum side exceeding sixty (60") inches and more than 1,500 square inches in area. 

 Covers 

a. Same gauge steel as box. 
b. Subdivided single covers so no section of cover exceeds fifty (50) pounds. 
c. Machine bolts, machine screws threaded into tapped holes, or sheet metal screws as required; 

maximum spacing twelve (12") inches. 

 Finish: Galvanized steel or paint with rust inhibiting primer and ANSI No. 61 light gray finish coat. 
 Where size of box is not indicated, size to permit pulling, racking and splicing of cables. 
 For Boxes over 600 Volts 

a. Provide insulated cable supports and removable steel barriers to isolate each feeder. Stencil 
cable voltage class in red letters on the front cover of the box. 

b. Braze a ground connector suitable for copper cables to the inside of the box. 

C. Exterior Pull / Junction boxes 

 NEMA 3R or 4X rated. 
 Stainless steel or reinforced non-metallic construction. 
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 - EXECUTION 

3.1. APPLICATION OF RACEWAYS 

A. The following applications must be adhered to except as otherwise required by Code.  Raceways not conforming 
to this listing must be removed by the Contractor and replaced with the specified material at the Contractor’s 
expense. 

 Rigid Steel - Application: Where exposed to mechanical injury, where specifically required, exterior 
exposed locations, and where required by codes and for all circuits in excess of 600 volts. 

 I.M.C. - Application: Same as standard threaded rigid steel conduit. 
 E.M.T. - Applications: Use in every instance except where another material is specified. EMT shall not 

be used underground or in slab on grade. 
 Flexible Steel - Applications: Use in dry areas for connections to lighting fixtures in hung ceilings, 

connections to equipment installed in removable panels of hung ceilings at bus duct takeoffs, at all 
transformer or equipment raceway connections where sound and vibration isolation is required. 

 Liquid-Tight Flexible Conduit - Applications: Use in areas subject to moisture where flexible steel is 
unacceptable at connections to all motors, and all raised floor areas. 

 Non-Metallic Conduit - Application: Schedule 40 - Where specifically indicated on the drawings and for 
raceways in slab or below grade. All bends shall be made with steel elbows and wrapped unless the 
bend is encased in concrete. 

 Wireways and Auxiliary Gutters - Application: Where indicated on the Drawings and as otherwise 
specifically approved. 

3.2. RACEWAY SYSTEMS IN GENERAL 

A. Provide raceways for all wiring systems, including security, data transmission, paging, low voltage et. al. Where 
non-metallic raceways are utilized, provide sizes as required with the grounding conductor considered as an 
insulated additional conductor. Wiring of each type and system must be kept independent and installed in 
separate raceways – including, but not limited to: 

 Wiring of different voltages (480/277V vs. 208/120V) 
 Emergency / Normal Wiring (except as permitted by NEC 700) 

B. Install capped bushings on raceways as soon as installed and remove only when wires are pulled. Securely tie 
embedded raceway in place prior to embedment. Lay out the work in advance to avoid excessive concentrations 
of multiple raceway runs. 

C. Locate raceways so that the strength of structural members is unaffected and they do not conflict with the 
services of other trades. Install one (1") inch or larger raceways, in or through structural members (beams, slabs, 
etc.) only when and in the manner accepted by the Architect/Engineer. Draw up couplings and fittings full and 
tight. 

D. Install no conduits or other raceways sized smaller than permitted in applicable NEC Tables.  Where conduit 
sizes shown on drawings are smaller than permitted by code, Contractor shall include cost for proper size 
conduit in his base bid.  In no case reduce conduit sizes indicated on drawings or specified without written 
approval of Architect-Engineer.  Minimum conduit size shall be 3/4”. 

E. Above-grade raceways to comply with the following: 

 Install raceways concealed except at surface cabinets and for motor and equipment connection in 
electrical and mechanical rooms. Install a minimum of six (6") inches from flues, steam pipes, or other 
heated lines. Provide flashing and counter-flashing for waterproofing of raceways, outlets, fittings, etc., 
which penetrate the roof. Route exposed raceways parallel or perpendicular to building lines with right-
angle turns and symmetrical bends. Run concealed raceways in a direct line and, where possible, with 
long sweep bends and offsets. Provide sleeves in forms for new concrete walls, floor slabs, and partitions 
for passage of raceways. Waterproof sleeved raceways where required. 

 Raceways shall not be run on roofs or exposed on the outside of the buildings unless specifically noted 
as exposed on the drawings or approved by the Architect/Engineer. 

 Provide raceway expansion joints for exposed and concealed raceways with necessary bonding 
conductor at building expansion joints and between buildings or structures and where required to 
compensate for raceway or building thermal expansion and contraction. Provide expansion fittings every 
200 feet on outdoor conduit. 

 Provide raceway installation (with appropriate seal-offs, explosion-proof fittings, etc.) in special 
occupancy area, as required. Provide conduit seal-offs where portions of an interior raceway system 
pass through walls, ceiling, or floors which separate adjacent rooms having substantially different 
maintained temperatures, as in refrigeration or cold storage rooms.  

 Provide pull string in spare or empty raceways. Allow five (5) feet of slack at each end and in each pull 
box. Tie each end of the string to a washer or equivalent that does not fit into the conduit. Tag both ends 
of string denoting opposite end termination location. 
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F. Below Grade 

 Below grade raceways to comply to the following: 

a. Do not penetrate waterproof membranes unless proper seal is provided. 

 Protect steel raceway in earth or fill with two (2) coats of asphalt base paint. Touch up abrasions and 
wrench marks after conduit is in place. 

 In lieu of the above, protect steel raceways with a minimum of ten (10) mil tape approved for the purpose 
and overlapped a minimum of one-half tape width to provide a minimum twenty (20) mil thickness. 

G. No raceway may be installed in a concrete slab or members except with the permission of the Structural 
Engineer and with the written consent of the Owner. 

 Conduits embedded in structural concrete slabs shall have an outside diameter less than one third of 
the thickness of the concrete slab and shall be installed entirely within the center one third of the concrete 
slab.  

 Raceways embedded in concrete slabs shall be spaced not less than eight (8") inches on centers and 
as widely spaced as possible where they converge at panels or junction boxes. 

 In no case will installation of raceways be permitted to interfere with the proper placement of principal 
reinforcement.  

 Raceways running parallel to slab supports, such as beams, columns, and structural walls, shall be 
installed not less than twelve (12") inches from such supporting elements. 

 To prevent displacement during concrete pour of lift slab, saddle supports for conduit, outlet boxes, 
junction boxes, inserts, etc., shall be secured with suitable adhesives. 

H. Non-metallic raceway installation shall conform to the following: 

 All joints are to be made by the solvent cementing method using the material recommended by the 
raceway manufacturer. To insure good joints, components shall be cleaned prior to assembly.  

 Raceway cut-offs shall be square and made by handsaw or other approved means which does not 
deform the conduit. Raceway shall be reamed prior to solvent cementing to couplings, adapters, or 
fittings. 

 Electrical devices which are served by PVC raceways shall be grounded by means of a ground wire 
pulled in the raceway. 

 Bends shall be made by methods that do not deform or damage the conduit. The radii of field bends 
shall not be less than those established by the N.E.C. 

 Raceway expansion fittings shall be provided where necessary. The position of the expansion fitting shall 
be adjusted proportional to the temperature at installation. 

 Raceway supports shall be installed, in such a manner, to allow the PVC conduit to slide through the 
supports as the temperature changes. 

 Elbows must be galvanized rigid steel, intermediate metallic conduit or concrete encased. Plastic conduit 
may only be used for exterior underground applications or circuits beneath slabs on grade.  Provide 
galvanized rigid steel (GRS) radius bends and risers as conduits rise above grade or above floor slab. 

 Provide exterior underground conduit with metal detection strip. 
 Provide matching plastic fittings.  Fittings shall meet the same standards and specifications as the 

conduit on which it is installed. 
 Joining and bending of conduit and installation of fittings shall be done only by methods recommended. 
 Provide conduit support spacing as recommended for the highest ambient temperature expected. 
 Provide interlocking conduit spacers for multiple runs of underground conduits installed in same trench. 
 Provide expansion couplings on long runs regardless of ambient temperatures.  Determine amount of 
conduit expansion and contraction from published charts or tables. 
 Test workmanship by conducting a low-pressure air (3.0-5.0 psi) test after system is installed and 
cemented joints are set.  Plug and block ends to prevent movement prior to pressurization.  Check for 
leaks at all joints with a soap solution.  Even low-pressure air can cause high thrust loads and caution 
must be observed.  The test shall be observed by the architect, engineer or owner’s representative, prior 
to backfill.  All below grade conduit that could potentially drain water into electrical equipment (ie. Main 
electrical service located in basement below utility transformer) must be watertight.     

I. Raceways in hung ceiling shall be run on and secured to slab or primary structural members of ceiling, not to 
lathing channels or T-bars, Z-bars, or other elements which are the direct supports of the ceiling panels. Secure 
conduit firmly to steel by clips and fittings designed for that purpose. Install as high as possible, but not less 
than 1'-0" above hung ceilings.  

J. Exposed raceways shall be run parallel or at right angles with building lines. 
K. Clear raceway of all obstructions and dirt prior to pulling in wires or cables. This shall be done with ball mandrel 

(diameter approximately 85% of conduit inside diameter) followed by close fitting wire brush and wad of felt, or 
similar material. This assembly may be pulled in together with, but ahead of, the cable being installed. All empty 
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raceways shall be similarly cleaned. Clear any raceway which rejects ball mandrel. 

3.3. OUTLET BOXES 

A. Fit outlet boxes in finished ceilings or walls with appropriate covers, set flush with the finished surface. Where 
more than one switch or device is located at one point, use gang boxes and covers unless otherwise indicated. 
Sectional switch boxes or utility boxes will not be permitted. Provide Series "GW" (Steel City) tile box, or as 
accepted, or a four (4") inch square box with tile ring in masonry walls, which will not be plastered or furred. 
Where drywall material is utilized, provide plaster ring. 

 Provide outlet boxes of the type and size suitable for the specific application. 
 Where outlet boxes contain two (2) or more 277 volt devices, or where devices occur of different applied 

voltages, or where normal and emergency devices occur in same box, provide suitable barrier. 
 Install all wall mounted switch and receptacle boxes with bracing between two adjacent studs where rigid 

conduit is not used for circuiting.  Box and receptacle shall not deflect on operation or insertion of plugs. 

B. Install boxes and covers for wiring devices so that the wiring devices will be installed with a vertical orientation 
unless otherwise noted on the drawings. 

C. The exact location of outlets and equipment is governed by structural conditions and obstructions, or other 
equipment items. When necessary, relocate outlets so that when fixtures or equipment are installed, they will 
be symmetrically located according to the room layout and will not interfere with other work or equipment. Verify 
final location of outlets, panels equipment, etc., with Architect. 

D. Back-to-back outlets in the same wall, or "thru-wall" type boxes not permitted. Provide twelve (12") inch 
(minimum) spacing for outlets shown on opposite sides of a common wall to minimize sound transmission.  

E. Provide twenty four (24") inch (minimum) horizontal spacing for outlets shown on opposite sides of a fire rated 
wall. 

 Provide listed fire putty pads around the each box to maintain fire rating, where aggregate area of boxes 
in wall exceeds maximum per code. 

F. Install top of switch outlet boxes 48” above floor unless otherwise called for or required by wainscot, counter, 
etc.  Install bottom of receptacle outlet boxes 16” above floor unless otherwise called for on drawings. 

 Adjust mounting heights to nearest masonry joint for minimum cutting in case of flush outlets. 

3.4. JUNCTION AND PULL BOXES 

A. Provide junction and pull boxes as indicated on the drawings and as required for the complete installation of the 
various electrical systems, and to facilitate proper pulling of wires and cables. 

 J-boxes and pull boxes shall be sized per electrical code minimum. 
 Boxes on empty conduit systems shall be sized as if containing conductors of #4 AWG. 
 Wiring systems required to have separate/independent raceways (See Section 3.2 above) shall also be 

provided with separate junction and pull boxes.  These wiring systems may occupy the same outlet box 
only if a divider is installed between the wiring that is listed for this purpose. 

B. Pull Box Spacing 

 Provide pull boxes so no individual conduit run contains more than the equivalent of four (4) quarter 
bends (360 degrees total). 

 Conduit Sizes 1-1/4" and Larger. 

a. Provide boxes to prevent cable or wire from being excessively twisted, stretched, or flexed 
during installation. 

b. Provide boxes for medium voltage cables so that maximum pulling tensions do not exceed 
cable manufacturer's recommendations. 

c. Provide support racks for boxes with multiple sets of conductors do not rest on any metal work 
inside box. 

 Conduit Sizes one (1") inch and smaller, low voltage wire and cable (maximum distances) 

a. 200 feet straight runs. 
b. 150 feet runs with one 90 degree bend or equivalent. 
c. 125 feet runs with two 90 degree bends or equivalent. 
d. 100 feet runs with three or four 90 degree bends or equivalent. 

 

 

END OF SECTION 260533 
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SECTION 260553 – ELECTRICAL IDENTIFICATION 
260553 ELECTRICAL IDENTIFICATION 

 - GENERAL 

1.1. RELATED DOCUMENTS 

A. Reference Section 260010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

1.2. DESCRIPTION OF WORK 

A. A. Provide identification on all equipment, raceways, boxes and conductors. 

 - PRODUCTS 

2.1. NAMEPLATES 

A. Nameplates shall be lamacoid plates with engraved upper-case letters and beveled edges. 

 Stamped or embossed metal tags are not considered acceptable for this purpose. 

B. Color: 

 Normal-power equipment shall have white nameplates with black letters, enclosed by a black border. 
 Equipment fed from the emergency electrical system, or otherwise designated on the plans for 

emergency use, shall have red nameplates with white letters, enclosed by a white border. 
 Nameplates for short circuit ratings and calculations shall be yellow with black letters, enclosed by black 

border. 

C. All nameplates shall be engraved and must be secured with rivets, brass or cadmium plate screws. The use of 
Dymo tape or the like is unacceptable. 

D. Nameplate inscriptions shall bear the name and number of equipment to which they are attached as indicated 
on the Drawings. The engineer reserves the right to make modifications in the inscriptions as necessary. 

 Inscription letters shall be 1/2” in size. 

2.2. CABLE TAGS AND WIRE IDENTIFICATION LABELS 

A. Cable tags shall be flameproof secured with nylon ties. 
B. Wire markers shall be preprinted cloth tape type or approved equivalent. 

2.3. IDENTIFICATION LABELS 

A. Acceptable Manufacturers 

 W.H. Brady Company (Style A) 
 Thomas & Betts Company (T&B), Style A. 
 Seaton 

B. Plasticized Cloth 

 Non-conductive. 
 Waterproof. 
 Capable of withstanding continuous temperatures of 235 degrees F and intermittent temperatures to 300 

degrees F. 
 Overcoating for protection against oil, solvents, chemicals, moisture, abrasion and dirt. 

C. Heavy, thermo-resistant industrial grade adhesive, for adhesion of label to any surface without curling, peeling 
or falling off. 

D. Label Designations, Nominal System Voltages Applied to the covers of all medium and low voltage pull, splice 
and junction boxes. 

E. Machine printed. 

 Letters shall be 3/8” in size. 

 - EXECUTION 

3.1. INSTALLATION 

A. Distribution Panelboards. 

 Furnish and install a nameplate for each distribution panelboard.  Nameplate shall be engraved with the 
following information: 
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a. Top Line: Equipment identification as indicated on the Drawings. 
b. Middle Line: Specific device or equipment where feeder originates. 
c. Bottom Line: Equipment voltage, size, and phase as indicated on the drawings. 
d. Example: 

  

 Nameplate shall be mounted at the top of the incoming section. 
 Each switch / circuit breaker shall be provided with an identifying nameplate. 

a. Main devices shall be identified as such.  Where multiple mains are employed each switch shall 
be numbered. Inscription shall be "MAIN SWITCH" or "MAIN SWITCH NO. 1" et al. 

b. Branch/feeder devices shall be identified with either the load served or a number corresponding 
to the furnished circuit directory. 

B. Panelboards and Load Centers. 

 Furnish and install a nameplate for each panelboard and load center.  Nameplate shall be engraved with 
the following information: 

a. Top Line: Equipment identification as indicated on the Drawings. 
b. Middle Line: Specific device or equipment where feeder originates. 
c. Bottom Line: Equipment voltage, size, and phase as indicated on the drawings. 
d. Example: 

  

 Nameplate shall be mounted at the top of the panel. 
 After installations are complete, provide and mount under sturdy transparent shield in the directory frame 

of each panel door, a neat, accurate, and carefully typed directory properly identifying the lighting, 
receptacles, outlets, and equipment each overcurrent device controls. 

a. Include on directory the panel or load center identification, the cable and raceway size of panel 
feeder, and the feeder origination point. 

C. Disconnect Switches. 

 Furnish and install a nameplate for each disconnect switch engraved with the equipment designation 
which the disconnect serves and the panel and circuit the switch is fed from. 

D. Disconnect Switches. 

 Furnish and install a nameplate for each disconnect switch engraved with the equipment designation 
which the disconnect serves. 

a. Example: 

  

 Nameplate shall be mounted at the top of the disconnect. 

E. Motor Controllers. 

 Furnish and install a nameplate for each motor controller or combination motor controller for both 
individual motor controllers and those in a motor control center. Engraving must indicate the motor served 
and the type of service (e.g., AC-8-1st floor supply, EF-2 electric closet exhaust.) 

F. Feeder Switches. 

 Furnish and install for each feeder switch including, but not limited to those in switchboards, switch and 
fuse panelboards, take-offs at bus ducts, motor control centers, multiple meter centers, etc., two (2) 
nameplates as follows:  

DISTRIBUTION PANEL DP1 

FED FROM MAIN SWITCHBOARD 

208/120V, 1200A, 3-PHASE 

PANELBOARD LN1 

FED FROM SWITCHBOARD SWDP1 IN ROOM #332 

208/120V, 200A, 3-PHASE 

AHU – 1 
FED FROM PANEL LP-1 – 32 
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a. The first nameplate must be white background with red lettering. Engrave with the words 
"REPLACE ONLY WITH ______ FUSE." Engrave with proper fuse trade name and ampere 
rating (i.e. Bussman LPS-R 100). 

b. The second nameplate shall indicate the load served, the size and type of cable and raceway 
example: 

i. LP-4, LP-5, LP-6 
ii. 4#500 KCMILS-THW-CU-3-1/2"C 

G. Remote Smoke Detector Lamps and Test Stations. 

 Furnish and install a nameplate on each remote smoke detector lamp and/or test station. 
 Engraving must indicate the location of the device to which the lamp is connected, as approved by the 

Engineer. 

H. Switches. 

 Furnish and install a clear typed label on each faceplate for each switch indicating load served. 

a. Example: 

  

I. Receptacles. 

 Furnish and install a clear typed label on each faceplate for each receptacle indicating panel and circuit. 

a. Example: 

  

 Label shall be mounted at the top of the faceplate. 

J. Pullboxes, Enclosures, and Cable Terminations. 

 Circuits rated over 40 Amp and all cables over 600V: 

a. Provide identification label with circuit numbers on enclosure cover. 
b. Furnish and install cable tags on each cable that enters a pullbox, enclosure, switchboard, and 

at terminations. Mark tags with type written inscription noting the load served, type and size of 
cable, and the overcurrent device protecting the cable. 

K. Branch circuits: 

 Provide identification label with panel and circuit numbers on enclosure cover. 
 Identify each circuit with wire markers when enclosure label and wire colors do not provide enough 

information to identify each circuit without tracing. 
 Provide feeders and branch circuit home runs with plasticized wire marker indicating circuit number and 

power source.  Provide feeders phase identification letter at each terminal point in addition to its circuit 
number. 

 4 square box covers hidden above lay-in ceilings may be marked with indelible ink marker in lieu of using 
printed labels. 

L. Fire Alarm Terminal Cabinets. 

 Furnish and install an approved nameplate on each fire alarm terminal cabinet. 
 Nameplates shall indicate floor and where multiple terminal cabinets are installed a prime designation 

for each cabinet (e.g. FATC-1A, FATC-1B). 
 Terminals shall be permanently identified in an approved manner. 
 Label all wiring. 

M. Telecommunications System. 

 Each horizontal cable from a termination block or patch panel to a telecommunications outlet shall be 
labeled at both ends. Tags shall be consecutively numbered so that no two (2) cables have the same 
identification. In addition cable tag shall note the room number in which the data transmission outlet is 
located. 

 Each backbone cable shall have a flameproof tag attached at both ends of the tag. Tags shall be 
consecutively numbered so that no two (2) cables have the same identification. Additional inscriptions 
shall be provided as directed by the Owner. 

 Patch panel ports shall be consecutively numbered so that no two (2) ports have the same number. 

Conf. Can Lights 

LP-1/32 
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 Furnish and install a clear typed label on each faceplate for each outlet and jack indicating cable per 
ANSI/TIA/EIA/606A standards and project nomenclature.  Label materials and finish shall match style, 
font, color, etc as any adjacent receptacles. 

 Label shall be mounted at the top of the faceplate. 

N. Warning Signs 

 Provide electrical equipment and accessible wiring enclosures operating at voltage above 240 volts with 
self-sticking polyester sign with wording and size conforming to ANSI Standard Z35.1-1964 and OSHA 
19.0.144iii(2) Specifications “Danger High Voltage” warning sign and voltage marker applied to front door 
or cover of device or enclosure.   

 Provide large equipment such as transformers and main distribution equipment with self-sticking 
polyester sign with wording and size conforming to ANSI Standard Z35.1-1964 and OSHA 19.0.144iii(2) 
Specifications indicating all electrical characteristics. 

O. Boxes 

 Provide identification labels for all low voltage and medium voltage pull, splice and junction boxes in 
main feeder and subfeeder runs, indicating nominal system voltage. 

 Apply labels after painting of boxes, conduits, and surrounding areas have been completed. 
 Clean surfaces before applying labels; clean aluminum surfaces with solvent wipe. 
 Apply labels on cover and minimum of one (1) fixed side; one (1) label visible from floor where boxes are 

Installed exposed. 

 

 

END OF SECTION 260553 
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SECTION 260923 – LIGHTING CONTROL DEVICES 
260923 LIGHTING CONTROL DEVICES 

 GENERAL 

1.1. SUMMARY 

A. This Section includes the following lighting control devices: 

 Time switches. 
 Outdoor photoelectric switches. 
 Indoor occupancy sensors. 
 Lighting contactors. 
 Emergency shunt relay. 

1.2. SUBMITTALS 

A. Product Data:  For each type of product indicated. 
B. Field quality-control test reports. 
C. Operation and maintenance data. 

1.3. QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a 
testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

 PRODUCTS 

2.1. TIME SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 GE  
 Intermatic, Inc. 
 Leviton. 
 Lithonia Lighting. 
 Paragon Electric Co. 
 Square D. 
 TORK. 
 Watt Stopper. 

B. Electromechanical-Dial Time Switches:  Type complying with UL 917. 

 Contact Configuration:  SPST. 
 Contact Rating:  30-A inductive or resistive, 240-V ac. 
 Five subparagraphs below describe optional features. 
 Circuitry:  Allow connection of a photoelectric relay as substitute for on-off function of a program. 
 Astronomic dial in first subparagraph below makes the time switch self-adjusting for seasonal changes 

and automatically adjusts on-off times as days grow shorter or longer. 
 Astronomic time dial. 
 Eight-Day Program:  Uniquely programmable for each weekday and holidays. 
 Skip-a-day mode. 
 Wound-spring reserve carryover mechanism to keep time during power failures, minimum of 16 hours. 

2.2. OUTDOOR PHOTOELECTRIC SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 GE  
 Intermatic, Inc. 
 Leviton. 
 Lithonia Lighting. 
 Paragon Electric Co. 
 Square D. 
 TORK. 
 Watt Stopper. 

B. Description:  Solid state, with DPST dry contacts rated for 1800-VA tungsten or 1000-VA inductive, to operate 
connected relay, contactor coils, or microprocessor input; complying with UL 773A. 

 Light-Level Monitoring Range:  1.5 to 10 fc, with an adjustment for turn-on and turn-off levels within that 
range, and a directional lens in front of photocell to prevent fixed light sources from causing turn-off. 
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 Time Delay:  15-second minimum, to prevent false operation. 
 Surge Protection:  Metal-oxide varistor, complying with IEEE C62.41.1, IEEE C62.41.2, and IEEE 62.45 

for Category A1 locations. 
 Mounting:  Twist lock complying with IEEE C136.10, with base-and-stem mounting or stem-and-swivel 

mounting accessories as required to direct sensor to the north sky exposure. 

2.3. INDOOR OCCUPANCY SENSORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Cooper (Greengate) 
 Hubbell Lighting. 
 Leviton Mfg. Company Inc. 
 Philips Controls 
 Sensor Switch, Inc. 
 Steinel 
 Watt Stopper. 

B. General Description:  Wall- or ceiling-mounting, solid-state units with a separate relay unit. 

 Operation:  Unless otherwise indicated, turn lights on when covered area is occupied and off when 
unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes. 

 Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.  Sensor shall 
be powered from the relay unit. 

 Relay Unit:  Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A tungsten at 120-V 
ac, and for 1 hp at 120-V ac.  Power supply to sensor shall be 24-V dc, 150-mA, Class 2 power source 
as defined by NFPA 70. 

 Mounting: 

a. Sensor:  Suitable for mounting in any position on a standard outlet box. 
b. Relay:  Externally mounted through a 1/2-inch knockout in a standard electrical enclosure. 
c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged door. 

 Indicator:  LED, to show when motion is being detected during testing and normal operation of the sensor. 
 Bypass Switch:  Override the on function in case of sensor failure. 
 Automatic Light-Level Sensor:  Adjustable from 2 to 200 fc; keep lighting off when selected lighting level 

is present. 

C. PIR Type:  Ceiling mounting; detect occupancy by sensing a combination of heat and movement in area of 
coverage. 

 Detector Sensitivity:  Detect occurrences of 6-inch- minimum movement of any portion of a human body 
that presents a target of not less than 36 sq. in.. 

 Detection Coverage (Room):  Detect occupancy anywhere in a circular area of 1000 sq. ft. when mounted 
on a 96-inch- high ceiling. 

 Detection Coverage (Corridor):  Detect occupancy within 90 feet when mounted on a 10-foot- high 
ceiling. 

 EXECUTION 

3.1. SENSOR INSTALLATION 

A. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated.  Do not 
exceed coverage limits specified in manufacturer's written instructions. 

B. When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting 
sensors to suit actual occupied conditions.  Provide up to two visits to Project during other than normal 
occupancy hours for this purpose. 

3.2. CONTACTOR INSTALLATION 

A. Mount electrically held lighting contactors with elastomeric isolator pads, to eliminate structure-borne vibration, 
unless contactors are installed in an enclosure with factory-installed vibration isolators. 

3.3. IDENTIFICATION 

A. Identify components and power and control wiring according to Division 26 Section "Identification for Electrical 
Systems." 

 Identify controlled circuits in lighting contactors. 
 Identify circuits or luminaries controlled by photoelectric and occupancy sensors at each sensor. 
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B. Label time switches and contactors with a unique designation. 

3.4. FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

 After installing time switches and sensors, and after electrical circuitry has been energized, adjust and 
test for compliance with requirements. 

 Operational Test:  Verify operation of each lighting control device, and adjust time delays. 

B. Lighting control devices that fail tests and inspections are defective work. 

 

 

END OF SECTION 260923 
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SECTION 260944 – DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM 
260944 DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM 

 GENERAL 

1.1. SUMMARY 

A. Section Includes: 

 Digital Lighting and Plug Load Controls 
 Relay Panels 
 Emergency Lighting Control (if applicable) 

B. Related Sections: 

 Drawings and general provision of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections apply to this Section 

 Electrical Sections, including wiring devices, apply to the work of this Section. 

C. Control Intent – Control Intent includes, but is not limited to: 

 Defaults and initial calibration settings for such items as time delay, sensitivity, fade rates, etc. 
 Initial sensor and switching zones 
 Initial time switch settings 
 Emergency Lighting control (if applicable) 

D. REFERENCES 

 American National Standards Institute/Institute of Electrical and Electronic Engineers (ANSI/IEEE) 
(www.ansi.org and www.ieee.org)  

 International Electrotechnical Commission (IEC) (www.iec.ch) 
 International Organization for Standardization (ISO) (www.iso.ch): 
 National Electrical Manufacturers Association (NEMA) (www.nema.org)  
 WD1 (R2005) - General Color Requirements for Wiring Devices. 
 Underwriters Laboratories, Inc. (UL) (www.ul.com):  

a. 20 – Plug Load Controls 
b. 508 – Industrial Controls 
c. 916 – Energy Management Equipment 
d. 924 – Emergency Lighting  

 Underwriter Laboratories of Canada (ULC) (www.ulc.ca) 

1.2. SYSTEM DESCRIPTION & OPERATION 

A. The Lighting Control and Automation system as defined under this section covers the following equipment:  

 Digital Lighting Management (DLM) local network – Free topology, plug-in wiring system (Cat 5e) for 
power and data to room devices. 

 Digital Room Controllers – Self-configuring, digitally addressable one, two or three relay plenum-rated 
controllers for on/off control. Selected models include 0-10 volt or line voltage forward phase control 
dimming outputs and integral current monitoring capabilities. 

 Digital Occupancy Sensors – Self-configuring, digitally addressable, calibrated occupancy sensors with 
LCD display and two-way active infrared (IR) communications. 

 Digital Switches – Self-configuring, digitally addressable pushbutton on/off, dimming, and scene switches 
with two-way active infrared (IR) communications. 

 Configuration Tools – Handheld remote for room configuration and relay panel programming provides 
two way infrared (IR) communications to digital devices and allows complete configuration and 
reconfiguration of the device / room from up to 30 feet away. 

 Emergency Lighting Control Unit (ELCU) – Allows a standard lighting control device to control emergency 
lighting in conjunction with normal lighting in any area within a building 

1.3. LIGHTING CONTROL APPLICATIONS 

A. Unless relevant provisions of the applicable local energy codes are more stringent, provide a minimum 
application of lighting controls as follows: 

 Space Control Requirements – Provide occupancy/vacancy sensors with Manual- or Partial-ON 
functionality in all spaces except toilet rooms, storerooms, library stacks, or other applications where 
hands-free operation is desirable and Automatic-ON occupancy sensors are more appropriate. Provide 
Manual-ON occupancy/vacancy sensors for any enclosed office, conference room, meeting room, open 
plan system and training room. For spaces with multiple occupants, or where line-of-sight may be 



  KCKCC Field House Addition 

   

 

DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM  260944-2 

 

obscured, provide ceiling- or corner-mounted sensors and Manual-ON switches.   
 Bi-Level Lighting – Provide multi-level controls in all spaces except toilet rooms, storerooms, library 

stacks, or applications where variable dimming is used.  
 Conference, meeting, training, auditoriums, and multipurpose rooms shall have controls that allow for 

independent control of each local control zone. Rooms larger than 300 square feet shall instead have at 
least four preset lighting scenes unless otherwise specified. Occupancy / vacancy sensors shall be 
provided to turn off all lighting in the space. Spaces with up to four moveable walls shall include controls 
that can be reconfigured when the room is partitioned. 

1.4. SUBMITTALS 

A. Submittals Package:  Submit the shop drawings, and the product data specified below at the same time as a 
package. 

B. Shop Drawings:  

 Composite wiring and/or schematic diagram of each control circuit as proposed to be installed.  
 Show exact location of all digital devices, including at minimum sensors, load controllers, and switches 

for each area on reflected ceiling plans. (Contractor must provide AutoCAD format reflected ceiling 
plans.) 

 Provide room/area details including products and sequence of operation for each room or area. Illustrate 
typical acceptable room/area connection topologies. 

 Network riser diagram including floor and building level details. Include network cable specification and 
end-of-line termination details, if required. Illustrate points of connection to integrated systems. 
Coordinate integration with mechanical and/or other trades.  

C. Product Data:  Catalog sheets, specifications and installation instructions. 
D. Include data for each device which: 

 Indicates where sensor is proposed to be installed. 
 Prove that the sensor is suitable for the proposed application. 

1.5. QUALITY ASSURANCE 

A. Manufacturer: Minimum [10] years experience in manufacture of lighting controls. 

1.6. PROJECT CONDITIONS 

A. Do not install equipment until following conditions can be maintained in spaces to receive equipment: 

 Ambient temperature: 0° to 40° C (32° to 104° F). 
 Relative humidity: Maximum 90 percent, non-condensing. 

1.7. WARRANTY 

A. Provide a five year limited manufacturer’s warranty on all room control devices and panels. 

1.8. MAINTENANCE 

A. Spare Parts: 

 Provide spares of each product to be used for maintenance as listed below:  
 3% of each type of wall or ceiling sensor utilized but not less than one of each. 
 3% of each type of room controller but not less than one of each.  

 PRODUCTS 

2.1. MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Cooper (Greengate) 
 Hubbell Lighting. 
 Leviton Mfg. Company Inc. 
 Philips Controls 
 Sensor Switch, Inc. 
 Watt Stopper. 
 Lutron 
 nLight 

2.2. DIGITAL LIGHTING CONTROLS 

A. Furnish the Company’s system which accommodates the square-footage coverage requirements for each area 
controlled, utilizing room controllers, digital occupancy sensors, switches, daylighting sensors and accessories 
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which suit the lighting and electrical system parameters. 

2.3. DLM LOCAL NETWORK (Room Network) 

A. The DLM local network is a free topology lighting control physical connection and communication protocol 
designed to control a small area of a building. 

B. Features of the DLM local network include: 

 Automatic configuration and binding of occupancy sensors, switches and lighting loads to the most 
energy-efficient sequence of operation based upon the device attached. 

 Simple replacement of any device in the local DLM network with a standard off the shelf unit without 
requiring significant commissioning, configuration or setup. 

 Push n’ Learn™ configuration to change the automatic configuration, including binding and load 
parameters without tools, using only the buttons on the digital devices in the local network. 

 Two-way infrared communications for control by handheld remotes, and configuration by a handheld tool 
including adjusting load parameters, sensor configuration and binding, within a line of sight of up to 30 
feet from a sensor, wall switch or IR receiver.  

C. Digital room devices connect to the local network using pre-terminated Cat 5e cables with RJ-45 connectors, 
which provide both data and power to room devices. Systems that utilize RJ-45 patch cords but do not provide 
serial communication data from individual end devices are not acceptable. 

D. If manufacturer’s pre-terminated Cat5e cables are not used for the installation, the contractor is responsible for 
testing each cable following installation and supplying manufacturer with test results. 

E. WattStopper Product Number: LMRJ-Series 

2.4. DIGITAL LOAD CONTROLLERS (ROOM, PLUG LOAD AND FIXTURE CONTROLLERS) 

A. Digital controllers for lighting and plug loads automatically bind the room loads to the connected devices in the 
space without commissioning or the use of any tools. Room and plug load controllers shall be provided to match 
the room lighting and plug load control requirements. The controllers will be simple to install, and will not have 
dip switches or potentiometers, or require special configuration for standard Plug n’ Go applications. The control 
units will include the following features: 

 Automatic room configuration to the most energy-efficient sequence of operation based upon the devices 
in the room. 

 Simple replacement – Using the default automatic configuration capabilities, a room controller may be 
replaced with an off-the-shelf. 

 Multiple room controllers connected together in a local network must automatically arbitrate with each 
other, without requiring any configuration or setup, so that individual load numbers are sequentially 
assigned using each controller’s device ID’s from highest to lowest. 

 Device Status LEDs to indicate: 

a. Data transmission 
b. Device has power 
c. Status for each load 
d. Configuration status 

 Quick installation features including: 

a. Standard junction box mounting 
b. Quick low voltage connections using standard RJ-45 patch cable 

 Based on individual configuration, each load shall be capable of the following behavior on power up 
following the loss of normal power: 

a. Turn on to 100% 
b. Turn off 
c. Turn on to last level  

 Each load shall at a minimum be configurable to operate in the following sequences based on occupancy: 

a. Auto-on/Auto-off (Follow on and off) 
b. Manual-on/Auto-off (Follow off only) 

 The polarity of each load output shall be reversible, via digital configuration, so that on is off and off is 
on. 

 BACnet object information shall be available for the following objects:  

a. Load status 
b. Electrical current (when available) 
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c. Total watts per controller 
d. Schedule state – normal or after-hours 
e. Demand response enable and disable 
f. Room occupancy status 
g. Total room lighting and plug loads watts 
h. Total room watts/sq ft 
i. Force on/off all loads 

 UL 2043 plenum rated 
 Manual override and LED indication for each load 
 Dual voltage (120/277 VAC, 60 Hz), or 347 VAC, 60 Hz (selected models only). 120/277 volt models 
rated for 20A total load, derating to 16A required for some dimmed loads (forward phase dimming); 347 
volt models rated for 15A total load; plug load controllers carry application-specific UL 20 rating for 
receptacle control. 
 Zero cross circuitry for each load 
 All digital parameter data programmed into an individual room controller or plug load controller shall be 
retained in non-volatile FLASH memory within the controller itself. Memory shall have an expected life 
of no less than 10 years. 

B. On/Off Room Controllers shall include: 

 One or two relay configuration 
 Efficient 150 mA switching power supply  
 Three RJ-45 DLM local network ports with integral strain relief and dust cover 
 WattStopper product numbers: LMRC-101, LMRC-102 

C. On/Off/Dimming enhanced Room Controllers shall include: 

 Real time current monitoring 
  Multiple relay configurations 

a. One, two or three relays (LMRC-21x series) 
b. One or two relays (LMRC-22x series) 

 Efficient 250 mA switching power supply 
 Four RJ-45 DLM local network ports with integral strain relief and dust cover 
 One dimming output per relay 

a. 0-10V Dimming - Where indicated, one 0-10 volt analog output per relay for control of 
compatible ballasts and LED drivers.  The 0-10 volt output shall automatically open upon loss 
of power to the Room Controller to assure full light output from the controlled lighting. (LMRC-
21x series) 

b. Line Voltage, Forward Phase Dimming - Where indicated, one forward phase control line 
voltage dimming output per relay for control of compatible two-wire or three-wire ballasts, LED 
drivers, MLV, forward phase compatible ELV, neon/cold cathode and incandescent loads. 
(LMRC-22x series)  

c. Each dimming output channel shall have an independently configurable minimum and 
maximum calibration trim level to set the dimming range to match the true dynamic range of the 
connected ballast or driver. 

d. The LED level indicators on bound dimming switches shall utilize this new maximum and 
minimum trim. 

e. Each dimming output channel shall have an independently configurable minimum and 
maximum trim level to set the dynamic range of the output within the new 0-100% dimming 
range defined by the minimum and maximum calibration trim. 

f. Calibration and trim levels must be set per output channel. 
g. Devices that set calibration or trim levels per controller are not acceptable. 
h. All configuration shall be digital. Devices that set calibration or trim levels per output channel 

via trim pots or dip-switches are not acceptable. 

 Each load shall have an independently configurable preset on level for Normal Hours and After Hours 
events to allow different dimmed levels to be established at the start of both Normal Hours and After 
Hours events. 

 Fade rates for dimming loads shall be specific to bound switch buttons, and the load shall maintain a 
default value for any bound buttons that do not specify a unique value. 

 The following dimming attributes may be changed or selected using a wireless configuration tool: 

a. Establish preset level for each load from 0-100% 
b. Set high and low trim for each load 
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c. Set lamp burn in time for each load up to 100 hours 

 Override button for each load provides the following functions: 

a. Press and release for on/off control 
b. Press and hold for dimming control  

 WattStopper product numbers: LMRC-211, LRMC-212, LRMC-213, LMRC-221, LMRC-222 

2.5. DIGITAL WALL OR CEILING MOUNTED OCCUPANCY SENSOR 

A. Wall or ceiling mounted (to suit installation) passive infrared (PIR), ultrasonic or dual technology digital (passive 
infrared and ultrasonic) occupancy sensor. 

B. Digital Occupancy Sensors shall provide graphic LCD display for digital calibration and electronic 
documentation. Features include the following: 

 Digital calibration and pushbutton configuration for the following variables: 

a. Sensitivity – 0-100% in 10% increments  
b. Time delay – 1-30 minutes in 1 minute increments  
c. Test mode – Five second time delay 
d. Detection technology – PIR, Ultrasonic or Dual Technology activation and/or re-activation. 
e. Walk-through mode 

 Load parameters including Auto/Manual-ON, blink warning, and daylight enable/disable when 
photosensors are included in the DLM local network. 

 Programmable control functionality including: 

a. Each sensor may be programmed to control specific loads within a local network.  
b. Sensor shall be capable of activating one of 16 user-definable lighting scenes. 
c. Adjustable retrigger time period for manual-on loads. Load will retrigger (turn on) automatically 

within a configurable period of time (default 10 seconds) after turning off.  
d. On dual technology sensors, independently configurable trigger modes are available for both 

Normal (NH) and After Hours (AH) time periods.  The retrigger mode can be programmed to 
use the following technologies: 

e. Ultrasonic and Passive Infrared 
f. Ultrasonic or Passive Infrared 
g. Ultrasonic only  
h. Passive Infrared only 
i. Independently configurable sensitivity settings for passive infrared and ultrasonic technologies 

(on dual technology sensors) for both Normal (NH) and After Hour (AH) time periods. 

 One or two RJ-45 port(s) for connection to DLM local network. 
 Two-way infrared (IR) transceiver to allow remote programming through handheld commissioning tool 

and control by remote personal controls. 
 Device Status LEDs, which may be disabled for selected applications, including: 

a. PIR detection 
b. Ultrasonic detection 
c. Configuration mode 
d. Load binding 

 Assignment of occupancy sensor to a specific load within the room without wiring or special tools. 
 Manual override of controlled loads. 
 All digital parameter data programmed into an individual occupancy sensor shall be retained in non-

volatile FLASH memory within the sensor itself. Memory shall have an expected life of no less than 10 
years. 

C. BACnet object information shall be available for the following objects:  

 Detection state 
 Occupancy sensor time delay 
 Occupancy sensor sensitivity, PIR and Ultrasonic 

D. Units shall not have any dip switches or potentiometers for field settings. 
E. Multiple occupancy sensors may be installed in a room by simply connecting them to the free topology DLM 

local network.  No additional configuration will be required. 
F. WattStopper product numbers: LMPX, LMDX, LMPC, LMUC, LMDC 
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2.6. DIGITAL WALL SWITCHES 

A. Low voltage momentary pushbutton switches in 1, 2, 3, 4, 5 and 8 button configuration. Wall switches shall 
include the following features: 

 Two-way infrared (IR) transceiver for use with personal and configuration remote controls. 
 Removable buttons for field replacement with engraved buttons and/or alternate color buttons. Button 

replacement may be completed without removing the switch from the wall. 
 Configuration LED on each switch that blinks to indicate data transmission. 
  Load/Scene Status LED on each switch button with the following characteristics: 

a. Bi-level LED 
b. Dim locator level indicates power to switch 
c. Bright status level indicates that load or scene is active 
d. Dimming switches shall include seven bi-level LEDs to indicate load levels using 14 steps. 

 Programmable control functionality including: 

a. Button priority may be configured to any BACnet priority level, from 1-16, corresponding to 
networked operation allowing local actions to utilize life safety priority 

b. Scene patterns may be saved to any button other than dimming rockers. Once set, buttons may 
be digitally locked to prevent overwriting of the preset levels. 

 All digital parameter data programmed into an individual wall switch shall be retained in non-volatile 
FLASH memory within the wall switch itself. Memory shall have an expected life of no less than 10 years. 

B. BACnet object information shall be available for the following objects: 

 Button state 
 Switch lock control 
 Switch lock status 

C. Two RJ-45 ports for connection to DLM local network.  
D. Multiple digital wall switches may be installed in a room by simply connecting them to the free topology DLM 

local network.  No additional configuration shall be required to achieve multi-way switching. 
E. The following switch attributes may be changed or selected using a wireless configuration tool: 
F. Load and Scene button function may be reconfigured for individual buttons (from Load to Scene, and vice versa). 

 Individual button function may be configured to Toggle, On only or Off only. 
 Individual scenes may be locked to prevent unauthorized change. 
 Fade Up and Fade Down times for individual scenes may be adjusted from 0 seconds to 18 hours. 
 Ramp rate may be adjusted for each dimmer switch. 
 Switch buttons may be bound to any load on any load controller or relay panel and are not load type 

dependant; each button may be bound to multiple loads. 
 WattStopper product numbers: LMSW-101, LMSW-102, LMSW-103, LMSW-104, LMSW-105, LMSW-

108, LMDM-101. Available in white, light almond, ivory, grey, red and black; compatible with wall plates 
with decorator opening. 

2.7. USER INTERFACE  

A. Each lighting control panel system shall be supplied with at least (1) handheld configuration tool (LMCT-100). 
As a remote programming interface the configuration tool shall allow setup, configuration, and diagnostics of 
the panel without the need for software or connection of a computer. The user interface shall have the following 
panel-specific functions as a minimum: 

 Set network parameters including panel device ID, MS/TP MAC address, baud rate and max master 
range. 

 Relay Group creation of up to 99 groups.  Group creation shall result in programming of all seven key 
relay parameters for member relays.  The seven parameters are as follows:  After-hours Override Time 
Delay, Normal Hours Override Time Delay, Action on Transition to Normal Hours, Action on Transition 
to After Hours, Sensor Action During Normal Hours, Sensor Action During After Hours, Blink-Warn Time 
for After Hours. 

 Program up to 254 separate scheduled events.  Events shall occur on seven day intervals with each day 
selectable as active or inactive, and shall be configurable as to whether the event is active on holidays.  
Holidays are also defined through the User Interface.   

 Program up to 32 separate Dark/Light events.  Events shall have a selectable source as either calculated 
Astro with delay, or a digital IO module with an integral 0-5V or 0-10V analog photocell.  Dark/Light 
events shall occur on seven day intervals with each day selectable as active or inactive, and shall be 
configurable as to whether the event is active on holidays. 
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 Button binding of digital switches to groups shall be accessible via the handheld IR remote and 
accomplished from the digital switch station. 

 Programming of panel location information shall be accomplished by the handheld IR remote and include 
at a minimum LAT, LON, DST zone, and an approximate city/state location. 

 WattStopper Product Number: LMCT-100 

 EXECUTION 

3.1. COORDINATION SERVICES 

A. Supplier shall verify all control interfaces for dimming and other control of light fixtures with actual fixtures and 
systems being provided on the project and shall provide appropriate devices matched to various dimming and 
other interfaces between fixture and room controller, dimmer, etc. 

B. Supplier shall provide all documentation and proper schematices for wiring and control in coordination with 
fixture requirements. 

3.2. CONTRACTOR INSTALLATION AND SERVICES 

A. Contractor to install all devices and wiring in a professional manner. All line voltage connections to be tagged 
to indicate circuit and switched legs. 

B. Contractor to install all room/area devices using manufacturer’s factory-tested Cat 5e cable with pre-terminated 
RJ-45 connectors. If pre-terminated cable is not used for room/area wiring, the contractor is responsible for 
testing each field-terminated cable following installation, and shall supply the lighting controls manufactuerer 
with test results. Contractor to install any room to room network devices using manufacturer-supplied LM-MSTP 
network wire. Network wire substitution is not permitted and may result in loss of product warranty per DLM 
SEGMENT NETWORK section of specification. Low voltage wiring topology must comply with manufacturer’s 
specifications. Contractor shall route network wiring as shown in submittal drawings as closely as possible, and 
shall document final wiring location, routing and topology on as built drawings.  

C. Install the work of this Section in accordance with manufacturer’s printed instructions unless otherwise indicated. 
Before start up, contractor shall test all devices to ensure proper communication. 

D. Calibrate all sensor time delays and sensitivity to guarantee proper detection of occupants and energy savings. 

 Adjust time delay so that controlled area remains lighted while occupied. 

E. Provide written or computer-generated documentation on the configuration of the system including room by 
room description including: 

 Sensor parameters, time delays, sensitivities, and daylighting setpoints. 
 Sequence of operation, (e.g. manual ON, Auto OFF. etc.) 
 Load Parameters (e.g. blink warning, etc.) 

F. Post start-up tuning – After 30 days from occupancy contractor shall adjust sensor time delays and sensitivities 
to meet the Owner’s requirements. Provide a detailed report to the Architect / Owner of post start-up activity. 

 

 

END OF SECTION 260944 
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SECTION 262416 – PANELBOARDS 
262416 PANELBOARDS 

 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 260010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

1.2. SUBMITTALS 

A. Product Data:  For each type of product indicated. 
B. Shop Drawings:  For each panelboard and related equipment. 

 Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, 
equipment features, and ratings. 

 Detail enclosure types and details for types other than NEMA 250, Type 1. 
 Detail bus configuration, current, and voltage ratings. 
 Short-circuit current rating of panelboards and overcurrent protective devices. 
 Include evidence of NRTL listing for series rating of installed devices. 
 Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices 

and auxiliary components. 
 Include time-current coordination curves for each type and rating of overcurrent protective device 

included in panelboards. 

C. Field quality-control reports. 
D. Operation and maintenance data. 

1.3. QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application. 

B. Comply with NEMA PB 1. 
C. Comply with NFPA 70. 

1.4. WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace transient 
voltage suppression devices that fail in materials or workmanship within specified warranty period. 

 Warranty Period:  Five years from date of Substantial Completion. 

 - PRODUCTS 

2.1. GENERAL 

A. Provide panelboards as indicated in the panelboard schedule and where shown on the plans.  Panelboards 
shall be equipped with fusible switches or thermal-magnetic, molded case circuit breakers as indicated on the 
schedules. 

2.2. MANUFACTURERS 

A. Equivalents by Eaton (Cutler-Hammer), Square D, GE, or ITE Siemens. 

 Equivalent Panelboards to those specified on the plans shall be considered as follows: 

Cutler Hammer Square D GE Siemens 

Pow-R-Line 1A NQOD AQ P1 

Pow-R-Line 2A NQOD AE P2 

Pow-R-Line 3A NF* / I-Line AE* / Spectra P3 

Pow-R-Line 4B I-Line Spectra P4 

* Submitted equipment must be able to accommodate ALL breakers shown in panelboard 
schedules as branch-mounted devices.  If unable to do so, provide distribution panelboard 
as noted. 

2.3. PANELBOARDS 

A. Bussing Assembly and Temperature Rise: 
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 Panelboard bus structure and main lugs or main breaker shall have current ratings as shown on the 
panelboard schedule.  Such ratings shall be established by heat rise tests with maximum hot spot 
temperature on any connector or bus bar not to exceed 50 degrees C rise above ambient.  Heat rise 
tests shall be conducted in accordance with Underwriters Laboratories Standard UL 67.  

 Provide tin-finished copper bars full length of panel with rating listed in schedule.  Bus bar connection to 
branch circuit breakers shall be “Phase Sequence” type designed and assembled so circuit breakers can 
be replaced without disturbing adjacent breakers or removing main bus or branch circuit connectors.  
Provide bus bars with wire lugs suitable for copper or aluminum conductors.  Provide each panel with 
equipment tin finished copper grounding bus grounded to box and tin finished copper neutral bus 
insulated from box. 

B. Integrated Equipment Short Circuit Rating 

 Each panelboard, as a complete unit, shall have a short circuit current rating equal to or greater than the 
integrated equipment rating as indicated in the schedules.   This rating shall be established by testing 
with the overcurrent devices mounted in the panelboard.  The short circuit tests on the overcurrent 
devices and on the panelboard structure shall be made simultaneously by connecting the fault to each 
overcurrent device with the panelboard connected to its rated voltage source.  Method of testing shall be 
per Underwriters Laboratories Standard UL 67.  The source shall be capable of supplying the specified 
panelboard short circuit current or greater.    Panelboards shall be marked with their maximum short 
circuit current rating at the supply voltage and shall be UL listed. 

C. Cabinet 

 Panelboard assembly shall be enclosed in a steel cabinet.  The rigidity and gauge of steel to be as 
specified in UL Standard 50 for cabinets.  The size of wiring gutters shall be in accordance with UL 
Standard 67.  Provide branch circuit panelboard cabinets with latch and tumbler-type lock on door of 
trim.  Doors over 48” long shall be equipped with three-point latch and vault lock.  All locks shall be keyed 
alike.  Endwalls shall be removable.  Fronts shall be of code gauge steel.  Gray baked enamel finish 
electrodeposited over cleaned phosphatized steel.  Fusible panelboards and large distribution circuit 
breaker panelboards shall not be provided with doors. 

D. Safety Barriers 

a. The panelboard interior assembly shall be dead front type with panelboard front removed.  Main 
lugs or main breakers shall have barriers on five sides.  The barrier in front of the main lugs 
shall be hinged to a fixed part of the interior.  The end of the bus structure opposite the mains 
shall have barriers. 

E. Ul Listing 

a. Panelboards shall be listed by Underwriters Laboratories and shall bear the UL label.  When 
required, panelboards shall be suitable for use as service equipment. 

2.4. OVERCURRENT PROTECTIVE DEVICES 

A. Branch Circuit Breakers 

 Branch circuit breakers shall be quick-make, quick-break with trip indication.  Circuit breakers shall 
operate both manually for normal switch functions and automatically under overload and short circuit 
conditions.  They shall provide circuit and self-protection when applied within their rating.  Operating 
mechanisms shall be entirely trip free so that contacts cannot be held closed against a short circuit.  
Operating handle of circuit breaker shall open and close all poles of a multipole breaker simultaneously.  
Conforming to NEMA Standards Publications No. AB1-1964 and be approved by UL.  Circuit breaker 
shall have a thermal magnetic trip unit for each pole for inverse time delayed overload protection and an 
instantaneous magnetic element for short circuit protection.  Multiple pole trip elements shall operate a 
common internally connected trip bar to open all poles in case of overload or short circuit through any 
one pole.  

 Ground-Fault Circuit Interrupter Protection: Provide GFCI-Type circuit breaker for all circuits required by 
code, where same are not otherwise addressed by a listed GFCI-type wiring device (see section 262726) 
– including, but not limited to: 

a. Dwelling Units: All 220V-250V receptacles located in bathrooms, garages, outdoors, 
basements, kitchens, wet bars, laundry areas, etc. 

b. Other than Dwelling Units: All 220V-250V single phase receptacles rated at 50 amps or less, 
OR three-phase circuits rated at 100 amps or less located in: 

i. Kitchens 
ii. Buffet Serving Areas 
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iii. Outdoors 
iv. Within 6’-0” of any sinks 
v. Garages, accessory buildings, and service bays 
vi. Laundry areas 
vii. Bathtubs and shower stalls 

c. Specific Appliances: All 120V-250V single or 3-phase phase circuits rated at 60 amps or less, 
supplying branch circuits and/or outlets for the following equipment: 

i. Drinking water coolers and bottle fill stations 
ii. High-pressure spray wash machines 
iii. Tire inflation machines 
iv. Vending machines 
v. Sump pumps 
vi. Dishwashers 
vii. Electric ranges or wall-mounted ovens 
viii. Clothes dryers 

 Arc-Fault Circuit Interrupter Protection:  Provide Combination-Type AFCI Circuit breaker for all circuits 
where required by code – including, but not limited to all 120V, single-phase, 15 or 20A branch circuits 
supplying outlets or devices installed in the following areas: 

a. Interior spaces in dwelling units, except for bathrooms and garages 
b. Dormitory units 
c. Guest Rooms & Suites of Hotels/Motels 
d. Sleeping Quarters / Rooms in nursing homes, limited-care facilities, fire stations, police stations, 

ambulance stations, etc. 

 EXECUTION 

3.1. EXAMINATION 

A. Examine panelboards before installation.  Reject panelboards that are moisture damaged or physically 
damaged. 

B. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other 
conditions affecting performance of the Work. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2. INSTALLATION 

A. Store, handle, and install panelboards and accessories per manufacturer’s recommendations. 
B. Secure the assembly in place. 
C. Provide 3½” housekeeping pad where two or more conduits penetrate floor or when equipment is floor/ground 

mounted. 

 Provide one (1) empty 3/4 inch raceway for each three (3) spare unused poles or spaces of each 
panelboard. Terminate empty 3/4 inch conduit in a junction box, which after completion, is accessible to 
facilitate future branch circuit extension.  Cap and mark below grade spare conduits. 

D. Wall-mounted equipment: 

 Mount bottom of trim a minimum of 24” above finish floor.  Maintain accessibility to overcurrent devices 
per NEC.  Where both conditions cannot be met, consult with engineer on mounting height of equipment. 

 Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with 
fronts uniformly flush with wall finish and mating with back box. 

 Where flushed mounted, the fire integrity of the wall in which it is installed must be maintained.  
 Where flush mounted provide (2)2” conduits from the can to above an accessible ceiling and terminate 

with a minimum  8”x8” junction box located in a concealed manner. 

E. Neatly arrange branch circuit wires and tie together in each gutter with Thomas & Betts nylon "Ty-Raps", or 
approved equal at minimum 4 inch intervals. 

F. Plug all knockouts removed and not utilized. 
G. Install overcurrent protective devices and controllers not already factory installed. 
H. Install filler plates in unused spaces. 

3.3. IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying 
with requirements for identification specified in Division 26 Section "Identification for Electrical Systems." 

B. Panelboard Nameplates:  Label each panelboard compartment with a nameplate complying with requirements 
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for identification specified in Division 26 Section "Identification for Electrical Systems." 
C. Device Nameplates:  Label each disconnecting and overcurrent protective device in distribution panelboards 

with a nameplate complying with requirements for identification specified in Division 26 Section "Identification 
for Electrical Systems." 

D. For panelboards (and distribution panelboards where labeling of individual breakers is not possible or practical), 
provide a typed circuit directory for same as follows: 

 Panels shall have branch circuit directory holders with clear plastic cover. 
 Provide neatly typed list of branch circuit loads corresponding to branch circuit numbers.  Handwritten 

directories are not acceptable. 
 For remodel work or changes, trace circuits to determine loads and provide new updated directory. 

3.4. FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

 Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
components, assemblies, and equipment installations, including connections, and to assist in testing. 

B. Acceptance Testing Preparation: 

 Test insulation resistance for each panelboard bus, component, connecting supply, and feeder. 
 Test continuity of each circuit. 

C. Prepare test and inspection reports, including a certified report that identifies panelboards included and that 
describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations 
after remedial action. 

3.5. ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by 
manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges as indicated in the coordination study. 

3.6. LOAD BALANCE 

A. 30 days after occupancy provide record ampacity loads for each panelboard by phase. 
B. Adjust circuit and phase loading so that each phase is within 25% of other phases if possible. 
C. Update circuit directory with new typewritten directory with any circuit changes for balance of loads. 
D. Update any labels on equipment, receptacles etc to any circuit changes due to balancing.  

3.7. TOUCH UP AND CLEANING 

A. Vacuum all backboxes clean of debris after installation and prior to contract closeout. 
B. Touch up scratch marks, etc. with matching paint. 

3.8. OBSERVATIONS 

A. All panel fronts shall be removed by the Contractor for observation of the panel interiors by the Engineers. 
B. Panel fronts shall be removed when directed by the Engineer/Architect for observation and reinstalled 

immediately after the observations. 

 

 

END OF SECTION 262416 
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SECTION 262726 – WIRING DEVICES 
262726 WIRING DEVICES 

 - GENERAL 

1.1. RELATED DOCUMENTS  

A. Reference Section 260010.   
B. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. SUBMITTALS 

A. Product Data:  For each type of product indicated. 
B. Shop Drawings:  List of legends and description of materials and process used for premarking wall plates. 
C. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings 

and instruction manuals that include labeling conditions. 

1.3. QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a 
testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

B. Comply with NFPA 70. 

 PRODUCTS 

2.1. GENERAL 

A. Manufacturers 

 Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' 
names are used in other Part 2 articles: 

a. Eaton Wiring Devices; (may be listed below and/or submitted as Eaton, Cooper, Arrow Hart, or 
Crouse-Hinds). 

b. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
c. Leviton Mfg. Company Inc. (Leviton). 
d. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 

 All devices shall be from the same manufacturer.   

B. Finishes 

 Color:  Wiring device catalog numbers in Section Text do not designate device color. 

a. Wiring Devices Connected to Normal Power System: Gray, unless otherwise indicated or 
required by NFPA 70 or device listing. 

i. Color shall be coordinated and verified with Architect and owner. 

2.2. STRAIGHT BLADE RECEPTACLES 

A. General Requirements for Convenience Receptacles 

 Unless otherwise modified below, all receptacles shall comply with the following: 
 Commercial / Common Areas: 125 V, 20 A 
 Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498. 
 Multiple types of receptacles may be required of a single device (Ex.: a Hospital-Grade GFCI receptacle), 

as indicated on the plans and in the execution section below.  Where such a device is required, it shall 
meet the requirements of all applicable sections below. 

 Products:  Subject to compliance with requirements, provide one of the following: 

a. Refer to list of approved manufacturers in general section. 
b. Receptacle model/series(all manufacturers): 5361 (single), 5362 (duplex). 

B. GFCI Receptacles 

 Straight blade, feed or non-feed-through type. 
 Include indicator light that is lighted when device is tripped. 
 Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; SGF20. 
b. Hubbell; GFRST20. 
c. Leviton; G5362. 
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d. Pass & Seymour; 2097. 

 Where devices are shown labeled as GFI on drawings provide GFCI receptacle (feed-through devices 
are not acceptable unless otherwise noted, or with written permission from the engineer). 

a. Devices labeled as GFIP on the drawings may be protected as a feed-through device. 

C. Weather-Resistant Receptacles 

 Receptacles shall UL-listed as weather-resistant. 
 Receptacles shall be identified with an “WR” on the receptacle face. 
 Products: Refer to General Requirements for Convenience Receptacles.  WR receptacles shall be of 

same series. 

D. USB Receptacles 

 Convenience receptacle with USB A & C charging ports. 
 Two USB charging ports, minimum 5A, 5V, compatible with USB 2.0, 3.0, 3.1 devices. 
 Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; TR7756. 
b. Hubbell; USB20AC5. 
c. Leviton; T5833. 
d. Pass & Seymour; TR20USBAC. 

2.3. SNAP SWITCHES 

A. Comply with NEMA WD 1 and UL 20. 
B. Switches, 120/277 V, 20 A: 

 Products:  Subject to compliance with requirements, provide one of the following: 

a. Catalog numbers in subparagraphs below are for 20-A devices; revise catalog numbers if 15-A 
devices are desired. 

b. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way). 
c. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 (four way). 
d. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four way). 
e. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 20AC4 (four 

way). 

C. Pilot Light Switches, 20 A: 

 Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 2221PL for 120 V and 277 V. 
b. Hubbell; HPL1221PL for 120 V and 277 V. 
c. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V. 
d. Pass & Seymour; PS20AC1-PLR for 120 V. 

 Description:  Single pole, with neon-lighted handle, illuminated when switch is "ON." 

D. Key-Operated Switches, 120/277 V, 20 A: 

 Products:  Subject to compliance with requirements, provide one of the following: 

a. Cooper; 2221L. 
b. Hubbell; HBL1221L. 
c. Leviton; 1221-2L. 
d. Pass & Seymour; PS20AC1-L. 

 Description:  Single pole, with factory-supplied key in lieu of switch handle. 

2.4. WALL-BOX DIMMERS 

A. Dimmer Switches:  Modular, full-wave, solid-state units with integral, quiet on-off switches, with audible 
frequency and EMI/RFI suppression filters. 

B. Control:  Continuously adjustable slider; with single-pole or three-way switching.  Comply with UL 1472. 
C. Incandescent Lamp Dimmers:  120 V; control shall follow square-law dimming curve.  On-off switch positions 

shall bypass dimmer module. 

 600 W; dimmers shall require no derating when ganged with other devices.  
 2000 W; dimmers where required by load.  
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D. Dimmer Switches for LED fixtures:  Modular; compatible with dimming drivers in fixture(s); if other than 0-10V 
dimming is provided, verify dimmer is compatible with driver for full range of dimming (100-10%). 

2.5. OCCUPANCY SENSORS 

A. Wall-Switch Sensors: 

 Available Products:  Subject to compliance with requirements, products that may be incorporated into 
the Work include, but are not limited to, the following: 

a. Cooper; 6111 for 120 V, 6117 for 277 V. 
b. Hubbell; WS1277. 
c. Leviton; ODS 10-ID. 
d. Pass & Seymour; WS3000. 
e. Steinel; IL WLS 1. 
f. Watt Stopper (The); PW-101. 

 Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 180-degree field 
of view, with a minimum coverage area of 900 sq. ft.. 

B. Long-Range Wall-Switch Sensors: 

 Available Products:  Subject to compliance with requirements, products that may be incorporated into 
the Work include, but are not limited to, the following: 

a. Hubbell; ATP1600WRP. 
b. Leviton; ODWWV-IRW. 
c. Pass & Seymour; WA1001. 
d. Steinel; IL WLS 1 
e. Watt Stopper (The); CX-100. 

 Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 110-degree field 
of view, with a minimum coverage area of 1200 sq. ft.. 

2.6. SPECIAL PURPOSE DEVICES  

A. Provide where indicated, specified or as required other appropriate NEMA configured devices appropriate for 
such equipment as thru-wall units manufactured by the same manufactures.   

2.7. WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 

 Plate-Securing Screws:  Metal with head color to match plate finish. 
 Material for Finished Spaces:  0.035-inch-thick, satin-finished stainless steel. 
 Material for Unfinished Spaces:  Galvanized steel. 
 Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed and labeled for use 

in "wet locations." 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-resistant, die-cast 
aluminum with lockable in-use cover. 

C. Damp-Location, Damp Location Cover Plates:  NEMA 250, spring loaded and gasketed, die-cast aluminum. 

2.8. FLOOR SERVICE FITTINGS 

A. Type:  Modular, flush-type, dual-service units suitable for wiring method used. 
B. Compartments:  Barrier separates power from voice and data communication cabling. 
C. Service Plate:  solid brass with satin finish. 
D. Power Receptacle:  NEMA WD 6 configuration 5-20R, gray finish, unless otherwise indicated. 
E. Voice and Data Communication Outlet:  Two modular, keyed, color-coded, RJ-45 Category 5e jacks for UTP 

cable. 

 EXECUTION 

3.1. INSTALLATION 

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted. 
B. Coordination with Other Trades: 

 Take steps to insure that devices and their boxes are protected.  Do not place wall finish materials over 
device boxes and do not cut holes for boxes with routers that are guided by riding against outside of the 
boxes. 

 Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and 
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other material that may contaminate the raceway system, conductors, and cables. 
 Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint 

is troweled flush with the face of the wall. 
 Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

 Do not strip insulation from conductors until just before they are spliced or terminated on devices. 
 Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or 

nicking of solid wire or cutting strands from stranded wire. 
 The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without 

pigtails. 
 Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted provided the outlet box is large enough. 

D. Receptacle Types: 

 The following receptacle types shall be furnished in lieu of “standard” 120V, 15 or 20 amp receptacles at 
all of the following locations, regardless of plan designation:  

a. Refer to the National Electrical Code (NEC), for definitions of all locations listed below. 

 GFCI Receptacles:  

a. Bathrooms / Locker Rooms 
b. Rooftops 
c. Outdoors 
d. Where located within 6’-0” of a sink. 
e. Garages, Service Bays, etc. 
f. Unfinished areas. 

 Weather-Resistant Receptacles:  

a. In all damp or wet locations. 

E. Device Installation: 

 Replace all devices that have been in temporary use during construction or that show signs that they 
were installed before building finishing operations were complete. 

 Keep each wiring device in its package or otherwise protected until it is time to connect conductors. 
 Do not remove surface protection, such as plastic film and smudge covers, until the last possible 

moment. 
 Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
 When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly 

clockwise, 2/3 to 3/4 of the way around terminal screw. 
 Use a torque screwdriver when a torque is recommended or required by the manufacturer. 
 When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG 

pigtails for device connections. 
 Tighten unused terminal screws on the device. 
 When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting 

screws in yokes, allowing metal-to-metal contact. 
 Wall plates shall not support wiring devices.  Provide wiring device with accessories as required to 
properly install devices and wall plates. 
 All devices shall be flush-mounted except as otherwise noted on the drawings. 
 Locations 

a. Comply with layout drawings for general location; contact Owner's Representative for questions 
about locations and mounting methods. 

b. Relocate outlets obviously placed in a location or manner not suitable to the room finish. 
c. Avoid placing outlets behind open doors. 
d. Align devices vertically and horizontally. Device plates shall be aligned vertically with tolerance 

of 1/16". All four edges of device plates shall be in contact with the wall surface. 

 Mounting Heights as indicated on the Drawings and according to ADA requirements. 
 Ganging of Switches - provide barriers between ganged 277 volt switches of different phases. 
 Power Outlets - install power outlets complete with back boxes, where installed in existing buildings or 
extensions of existing buildings. Coordinate phase connections for rotating equipment with connections 
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in existing building. 
 Install device plates on all outlet boxes. Provide blank plates for all empty, spare and boxes for future 
devices. 
 Caulk around edges of outdoor device plates and boxes when rough wall surfaces prevent a raintight 
seal. Use caulking material as approved by the Architect/Engineer. 
 Emergency/normal power devices and/or 277V/120V devices are not to occupy the same box.  Where 
same are shown on plans to be ganged, provide separate boxes immediately adjacent to each other. 

F. Receptacle Orientation: 

 Install ground pin of vertically mounted receptacles up. 

G. Device Plates:   

 Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard 
device plates do not fit flush or do not cover rough wall opening. 

 Provide matching blank wall plates to cover outlet or junction boxes intended for future devices. 
 Provide matching blank wall plates with 4 port knock outs at all telephone, data, and tele/data outlet 

locations.  Also provide with matching blankouts in each port. 
 Where wall plates for special devices are available only from manufacturer of device, provide designs 

and finishes equivalent to above specification. 
 Verify with Architect finish of any plate where it may be apparent a special finish or color should have 

been specified. 

H. Switches 

 Where switches are indicated to be installed near doors, corner walls, etc., mount same not less than 2 
inches and not more than 18 inches from trim. Verify exact locations with the Architect. 

 Carefully coordinate the location of switches to insure locations at the strike side of doors. 
 Furnish and install an engraved legend for each switch that controls exhaust fans, motors, equipment 

systems, etc., not located within sight of the controlling switch. 

I. Dimmers: 

 Install dimmers within terms of their listing. 
 Verify that dimmers used for fan speed control are listed for that application. 
 Install unshared neutral conductors on line and load side of dimmers according to manufacturers' device 

listing conditions in the written instructions. 

J. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with 
grounding terminal of receptacles on top.  Group adjacent switches under single, multi-gang wall plates. 

K. Single-Station Smoke Detectors:  Where more than one smoke alarm is installed within a dwelling or suite, they 
shall be connected so that the operation of any smoke alarm causes the alarm in all smoke alarms to sound. 

3.2. IDENTIFICATION 

A. Comply with Division 26 Section "Identification for Electrical Systems." 

 Receptacles:  Identify panelboard and circuit number from which served.  Use hot, stamped or engraved 
machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet 
boxes. 

 Switches:  Identify panelboard and circuit number from which served.  Use hot, stamped or engraved 
machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet 
boxes. 

3.3. FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

 Test Instruments:  Use instruments that comply with UL 1436. 

B. Tests for Convenience Receptacles: 

 Test for correct wire terminations (no open ground, neutral, or hot). 
 Test for correct polarity (no hot/ground reverse or hot/neutral reverse). 
 Verify GFCI devices are operating properly. 
 Using the test plug, verify that the device and its outlet box are securely mounted. 

 

END OF SECTION 262726 
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SECTION 262813 – FUSES 
262813 FUSES 

 GENERAL 

1.1. SUBMITTALS 

A. First paragraph below is defined in Division 01 Section "Submittal Procedures" as an "Action Submittal." 
B. Product Data:  For each type of product indicated. 
C. Paragraph below is defined in Division 01 Section "Submittal Procedures" as an "Informational Submittal." 
D. Operation and maintenance data. 

1.2. QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application. 

B. Comply with NEMA FU 1 for cartridge fuses. 
C. Comply with NFPA 70. 

 PRODUCTS 

2.1. FUSES 

A. PRODUCT 

 Provide fuses by Bussman or Gould Shawmut. 
 Provide fuses of same characteristics as scheduled to insure selective coordination of power system. 
 Fuses 601 amp and larger shall be U/L Class L with minimum four (4) seconds time delay at 500% rating. 
 Fuses 600 amp and below shall be U/L Class J, RK-1 or RK-5 as scheduled time delay sized as shown 

on drawings or schedules. 
 Special temperature conditions, motors, motor loads or other conditions requiring other types or sizes of 

fuses must be reviewed by the Contracting Officer.  Fuse reducers are not permitted. 

 EXECUTION 

3.1. INSTALLATION 

A. Install fuses only after installation is complete and final tests and inspections have been made.  Label fuses, 
switches and other fused devices with warning labels affixed in prominent location indicating type and size of 
fuse installed and fuse manufacturer’s catalog number. 

B. Furnish Owner with spare fuses of each size and type installed on job as follows: 

 601 Amps or Larger - three (3) of each size and type 
 600 Amps or Less - 10% with minimum of three (3) of each size and type 

C. For fuse types and ampacities, see plans. 
D. Provide spare fuse cabinet with three shelves. 
E. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing fuse. 

 

 

END OF SECTION 262813 
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SECTION 262816 – ENCLOSED SWITCHES AND CIRCUIT BREAKERS 
262816 ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 260010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

1.2. SUBMITTALS 

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated. 
B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, details, and 

attachments to other work. 

 Wiring Diagrams:  For power, signal, and control wiring. 

C. Field quality-control reports. 
D. Operation and maintenance data. 

1.3. QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

 - PRODUCTS 

2.1. DISCONNECT SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Eaton (Cutler-Hammer) 
 General Electric Company 
 Siemens 
 Square D 

B. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, 
lockable handle with capability to accept three padlocks, and interlocked with cover in closed position. 

C. Accessories: 

 Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors. 
 Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper 

and aluminum neutral conductors. 
 Lugs:  Suitable for number, size, and conductor material. 
 Service-Rated Switches:  Labeled for use as service equipment. 

2.2. FUSIBLE SWITCHES 

A. Refer to disconnect switches for all requirements in addition to the following. 
B. Switches shall be furnished with clips or bolt pads to accommodate indicated fuses. 
C. Fuse holders shall be completely accessible from front of switch and fuses shall be installed so that the label 

may be easily read from the front and without removing the fuse. 
D. Accessories: 

 Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are specified. 

2.3. MOLDED-CASE CIRCUIT BREAKERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Eaton (Cutler-Hammer) 
 General Electric Company 
 Siemens 
 Square D 

B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply 
with available fault currents. 

C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and instantaneous 
magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A 
and larger. 



  KCKCC Field House Addition 

   

 

ENCLOSED SWITCHES AND CIRCUIT BREAKERS  262816-2 

 

D. Electronic Trip Circuit Breakers (where indicated on drawings or elsewhere in this specification):  Field-
replaceable rating plug, rms sensing, with the following field-adjustable settings: 

 Instantaneous trip. 
 Long- and short-time pickup levels. 
 Long- and short-time time adjustments. 
 Ground-fault pickup level, time delay, and I2t response. 

E. Features and Accessories (where called for or required): 

 Standard frame sizes, trip ratings, and number of poles. 
 Lugs:  Suitable for number, size, trip ratings, and conductor material. 
 Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; 

Type HID for feeding fluorescent and high-intensity discharge lighting circuits. 
 Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-powered type with mechanical 

ground-fault indicator; relay with adjustable pickup and time-delay settings, push-to-test feature, internal 
memory, and shunt trip unit; and three-phase, zero-sequence current transformer/sensor. 

2.4. ENCLOSURES 

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with 
environmental conditions at installed location. 

 Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 
 Outdoor Locations:  NEMA 250, Type 3R. 

 EXECUTION 

3.1. INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise 
indicated. 

B. Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration and Seismic 
Controls for Electrical Systems." 

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking 
of moving parts from enclosures and components. 

D. Install fuses in fusible devices. 
E. Comply with NECA 1. 

3.2. IDENTIFICATION 

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems." 

 Identify field-installed conductors, interconnecting wiring, and components; provide warning signs. 
 Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.3. FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
B. Acceptance Testing Preparation: 

 Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, 
feeder, and control circuit. 

 Test continuity of each circuit. 

C. Tests and Inspections: 

 Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing 
Specification.  Certify compliance with test parameters. 

 Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, 
replace with new units and retest. 

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections. 
E. Prepare test and inspection reports, including a certified report that identifies enclosed switches and circuit 

breakers and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, 
and observations after remedial action. 

 

 

END OF SECTION 262816 
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SECTION 262913 – ENCLOSED CONTROLLERS 
262913 ENCLOSED CONTROLLERS 

 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 260010.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

1.2. SUBMITTALS 

A. Product Data:  For each type of enclosed controller. 
B. Shop Drawings:  For each enclosed controller.  Include dimensioned plans, elevations, sections, details, and 

required clearances and service spaces around controller enclosures. 

 Wiring Diagrams:  For power, signal, and control wiring. 

C. Field quality-control reports. 
D. Operation and maintenance data. 

1.3. QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

 - PRODUCTS 

2.1. MOTOR STARTERS 

A. Provide motor starters rated in accordance with NEMA and as specified and shown on plans. 

 Equivalents by: G.E., Cutler Hammer, or I.T.E. Siemens, Square D.  
 Install starters in locations as shown on plans, installation shall be in strict accordance with NEC, and 

manufacturer’s installation requirements. 

B. MAGNETIC MOTOR STARTERS 

 Provide 600 volt, 60 hertz AC across-the-line magnetic type rated in accordance with NEMA Standards 
and listed and labeled in accordance with UL Standard 508 Eleventh Edition. 

 Enclosures shall be NEMA type required by starter location and environment. 
 Starter shall have permanently affixed to inside of enclosure cover an easy to read wiring diagram, 

including alternate control variations and a warning sign indicating maximum current limiting fuse size 
that may be installed in disconnect switch which will limit fault current to starters withstand rating with 
100,000 RMS fault current available at disconnect switch. 

 Starter contacts shall be silver alloy double break replacement without removal of power wiring or starter 
from enclosure. 

 Provide starter with solid state type overload relays on all phases.  Overload thermal unit shall be one 
piece interchangeable construction. Overload relays shall provide phase loss and phase failure 
protection. Starter shall be inoperative with overload unit removed.  Starters shall not be furnished to 
Electrical Contractor with jumper straps in overload units. 

 Ampere rating for overload relays shall be selected by multiplying motor nameplate running amperes at 
connected voltage by .90 for motors with 1.0 service and by .95 for motors with 1.15 service factor.  Use 
resulting amperes to enter manufacturer’s overload selection tables.  Keep record of thermal unit number 
and current range. 

 Provide starter with internal wiring and control circuits prewired with only line, load, and external control 
circuit wiring connections required.  When starter voltage exceeds 120 volts, provide 120 volt control 
circuit transformer with two Dual Element Fuses in transformer primary and one fuse in the secondary. 

 Starter shall be suitable for addition of at least four electrical interlocks of any arrangement of normally 
open or closed contacts. 

 Provide starter with the following accessories: auxiliary contacts, pilot light, and H.O.A. switch. 
 Starter applications requiring disconnect switch at starter shall be combination type motor starters in lieu 
of separate devices. 

C. COMBINATION MAGNETIC MOTOR STARTERS 

 Provide 600 volt, 60 hertz AC across-the-line fusible or non-fusible as scheduled magnetic type rated in 
accordance with NEMA Standards and listed and labeled in accordance with UL Standard 508 Eleventh 
Edition. 
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 Starter NEMA enclosure type shall be type required for starter location and environment. 
 Combination starter shall be a factory assembled unit with internal wiring and control circuits prewired 

with only line, load, and external control circuit wiring connections required. 
 Where fusible CMS are called for fuse holders shall be high pressure suitable for use with dual element 

fuses or rejection type current limiting fuses where required. 
 Fuse holders shall be completely accessible from front of switch and fuses shall be installed so that the 

fuse type and size may be easily read from the front and without removing the fuse. 
 All fuse holders shall have rejection clips installed.  
 See plans for combination magnetic starters. 

D. MANUAL MOTOR CONTROL (1 HP Maximum) 

 Provide 300 volt, 60 cycle, AC manually operated motor starting switch meeting current NEMA Standards 
with proper NEMA enclosure required by starter location and environment. 

 Starter shall have heavy silver alloy contacts with quick-make, quick-break mechanism manually 
operated by toggle switch. 

 Thermal unit shall be melting alloy type, resettable, one-piece interchangeable construction. 
 Provide starter with all accessories such as pilot light, H.O.A. or two speed switches required to provide 

control sequence shown on drawings or specified.  Selector switches contact shall have same ampere 
rating as starter switch. 

 EXECUTION 

3.1. INSTALLATION 

A. Wall-Mounted Controllers:  Install enclosed controllers on walls with tops at uniform height, and with disconnect 
operating handles not higher than 79 inches above finished floor, unless otherwise indicated, and by bolting 
units to wall or mounting on lightweight structural-steel channels bolted to wall.  For controllers not at walls, 
provide freestanding racks complying with Division 26 Section "Hangers and Supports for Electrical Systems." 

B. Floor-Mounted Controllers:  Install enclosed controllers on 4-inch nominal-thickness concrete base.  

 Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel 
rods on 18-inch centers around the full perimeter of concrete base. 

 For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and 
anchor into structural concrete floor. 

 Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and 
directions furnished with items to be embedded. 

 Install anchor bolts to elevations required for proper attachment to supported equipment. 

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking 
of moving parts from enclosures and components. 

D. Install fuses in each fusible-switch enclosed controller. 
E. Install fuses in control circuits if not factory installed.  Comply with requirements in Division 26 Section "Fuses." 
F. Install heaters in thermal overload relays.  Select heaters based on actual nameplate full-load amperes after 

motors have been installed. 
G. Comply with NECA 1. 

3.2. IDENTIFICATION 

A. Identify enclosed controllers, components, and control wiring.  Comply with requirements for identification 
specified in Division 26 Section "Identification for Electrical Systems." 

 Identify field-installed conductors, interconnecting wiring, and components; provide warning signs. 
 Label each enclosure with engraved nameplate. 
 Label each enclosure-mounted control and pilot device. 

3.3. CONTROL WIRING INSTALLATION 

A. Install wiring between enclosed controllers and remote devices[ and facility's central control system].  Comply 
with requirements in Division 26 Section "Control-Voltage Electrical Power Cables." 

B. Bundle, train, and support wiring in enclosures. 
C. Connect selector switches and other automatic-control selection devices where applicable. 

 Connect selector switches to bypass only those manual- and automatic-control devices that have no 
safety functions when switch is in manual-control position. 

 Connect selector switches with enclosed-controller circuit in both manual and automatic positions for 
safety-type control devices such as low- and high-pressure cutouts, high-temperature cutouts, and motor 
overload protectors. 
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3.4. FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
B. Acceptance Testing Preparation: 

 Test insulation resistance for each enclosed controller, component, connecting supply, feeder, and 
control circuit. 

 Test continuity of each circuit. 

C. Tests and Inspections: 

 Inspect controllers, wiring, components, connections, and equipment installation.  Test and adjust 
controllers, components, and equipment. 

 Test insulation resistance for each enclosed-controller element, component, connecting motor supply, 
feeder, and control circuits. 

 Test continuity of each circuit. 
 Verify that voltages at controller locations are within plus or minus 10 percent of motor nameplate rated 

voltages.  If outside this range for any motor, notify Architect before starting the motor(s). 
 Test each motor for proper phase rotation. 
 Perform each electrical test and visual and mechanical inspection stated in NETA Acceptance Testing 

Specification.  Certify compliance with test parameters. 
 Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, 

replace with new units and retest. 
 Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning 

controls and equipment. 

D. Enclosed controllers will be considered defective if they do not pass tests and inspections. 
E. Prepare test and inspection reports.  Include notation of deficiencies detected, remedial action taken, and 

observations after remedial action. 

3.5. ADJUSTING 

A. Set field-adjustable switches and overload-relay pickup and trip ranges. 
B. Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable instantaneous trip 

elements.  Initially adjust to six times the motor nameplate full-load ampere ratings and attempt to start motors 
several times, allowing for motor cooldown between starts.  If tripping occurs on motor inrush, adjust settings in 
increments until motors start without tripping.  Do not exceed eight times the motor full-load amperes (or 11 
times for NEMA Premium Efficient motors if required).  Where these maximum settings do not allow starting of 
a motor, notify Architect before increasing settings. 

3.6. DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain enclosed controllers. 

 

 

END OF SECTION 262913 
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SECTION 265000 – LIGHTING 
265000 LIGHTING 

 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 260500.   
B. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

1.2. SUBMITTALS 

A. Product Data:   

 Arrange in order of luminaire designation. 
 Include data on features, accessories, and finishes. 
 Include physical description and dimensions of luminaires. 
 Include emergency lighting units, including batteries and chargers. 
 Include life, output (lumens, CCT, and CRI), and energy efficiency data. 
 Photometric data and adjustment factors based on laboratory tests 

B. Shop Drawings:  Show details of nonstandard or custom lighting fixtures.  Indicate dimensions, weights, 
methods of field assembly, components, features, and accessories. 

C. Product Certificates:  For each type of ballast for bi-level and dimmer-controlled fixtures, signed by product 
manufacturer. 

D. Field quality-control test reports. 
E. Seismic Qualification Certificates: For luminaires, accessories, and components, from manufacturer. 

 Basis for Certification: Indicate whether withstand certification is based on actual test of assembled 
components or on calculation. 

 Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe 
mounting and anchorage provisions. 

 -  PRODUCTS 

2.1. INSPECTION 

A. Prior to installation of luminaires Electrical Contractor shall inspect luminaire and verify unit meets or exceeds 
specifications, is new and unused without damage or defect and is suitable for the intended service. 

B. See architectural and electrical plans for luminaire locations, coordinate installation with other trades.  At the 
completion of the project all luminaires shall be aligned, level and cleaned to the satisfaction of the A/E. 

2.2. EQUIVALENT MANUFACTURERS 

A. The following light fixture manufacturers are generally approved equals to those manufacturers listed in the 
Lighting Fixture Schedule on the drawings.  The approval herein no way relieves the contractor of meeting all 
specification requirements.  All light fixtures substituted for fixtures specified on drawings must conform in 
materials, dimensions, appearance, performance, and be of equal quality to the fixture specified and described 
in the Lighting Fixture Schedule.  Fixture manufacturers not listed here must be submitted and approved a 
minimum of 10 days prior to bid. 

B. Provide luminaires by the following manufacturers: 
C. Downlights:  

 Category 1:  (Only Category 1 fixtures may be substituted for Category 1 fixtures specified on the 
drawings).  Calculite, Edison Price, Focal Point, Kirlin, Kurt Versen, Rambusch, RSA, USA Lighting, 
USAI Lighting 

 Category 2:  (Category 1 or Category 2 fixtures may be substituted for Category 2 fixtures specified on 
the drawings).  Elite, Halo, Hubbell, Indy, Intense, Lightolier, Lithonia, Marko, Nulite, Pathway, Prescolite, 
Portfolio, Spectrum, Williams, Zumtobel 

D. LED/Fluorescent Troffer Type:  Columbia, Cooper (Metalux), Daybrite, Elite, Finelite, Focal Point, Lithonia, 
Williams 

 Equivalent troffers shall be considered the following: Columbia (PS Series), Cooper (Metalux GC Series), 
Daybrite (SP Series), Elite (OT Series), Finelite (HPR Series), Lithonia (SP Series), Williams (50 Series) 

E. Undercounter: Columbia, Color Kinetics, Daybrite, Elite, Fail-Safe, Lithonia, Metalux, Nulite, Viscor Lighting, 
WAC, Williams 

F. Strip Fluorescents: Birchwood, Columbia, Daybrite, Elite, ILP, Lithonia, Metalux, Paramount, Prudential, Utopia 
Lighting, Williams 
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G. Linear/Tubes: A Light, Corelite, Finelite, Focal Point, Ledalite, Linear Lighting, LiteControl, Mercury Architectural 
Lighting, Metalumen, Peerless, PMC, Precision, Prudential, Utopia Lighting, Williams, Zumtobel 

H. Specialty Lights: Advent, Baselite, Bega, Beta Calco, Casey Architectural, Cole, Crenshaw Lighting, Design 
Plan, Engineered Lighting Products, Focal Point, G Lighting, iGuzzini, Impact Lighting, Interlux, Juno, Justice 
Design, Kramer, Louis Poulson, Lighting Services Inc., Neoray, Prudential, Sharper, SPI, Manning, MP Lighting, 
Sistemalux, Sterner, Tivoli, Trend Lighting, Trimblehouse, Ultra Lights, Visa, Visual Lighting Technologies, 
WAC, Winona, Zaneen, Zumtobel 

I. Indirect: Ametrix, Elliptipar, Engineered Lighting Products, Focal Point, LiteControl, SPI, Zumtobel 
J. Industrial: ABS Lighting, Crouse Hinds, Daybrite, Gardco, G.E., Holophane, Hubbell, Lumark, Kim, Lithonia, 

SPI, Williams 
K. Exit Signs and Emergency Lights: Beghelli, Chloride, Concealite, Devine, Dual-Lite, EELP, Elite, Emergi-Lite, 

Evenlite, Exitronix, Fail-Safe, Hubbell, Isolite, Lithonia, Prescolite, Surelites, Crouse Hinds, Williams.  
L. Security/Vandal Resistant: Daybrite, Eclipse, Failsafe, Holcor, Kenall, Kirlin, L.C. Doane, Moldcast. 
M. Hazardous Locations: Appleton, Chloride, Cross-Hinds, Daybrite, Dialight, Dual-Lite, Halo, Hubbell, Kirlin, L.C. 

Doane, Paramount, Phoenix 
N. Outdoor: ABS Lighting, Antique Street Lights, Architectural Area Lighting, Bega, Beta Calco, Daybrite, Devine, 

Excelsior, Gardco, G.E., Hadco, Hubbell, Holophane, Hydrel, Invue, Kim, King Luminaire, Lithonia, LSI Lighting 
Systems, Lumark, Lumec, Lumiere, Lumenton, McGraw-Edison, McPhilben, Ruud, Sterner, Stonco, Sun Valley 
Lighting, US Architectural, Vista Pro, Williams. 

O. Track Lighting: Alfa, Bruck, Elite, Halo, Intense, Lithonia, Lightolier, Lighting Services Inc., Lite Lab, Marko, 
Prescolite 

P. LED lamps and Modules: Philips, General Electric, Osram/Sylvania, Cree, Nichia. 
Q. LED Power Supplies: Osram/Sylvania, General Electric, Philips. 

2.3. LUMINAIRES 

A. Provide luminaires complete with lamps and accessories required for hanging.  Contractor shall insure that 
lamps, reflector lens and trim are clean at time of final inspection.  Mount recessed luminaires with trim flush to 
ceilings, free of gaps or cracks. 

B. Coordinate mounting of ceiling mounted luminaires with General Contractor.  Where additional supports are 
required due to luminaire location or weight, electrical contractor shall provide supports, unless otherwise 
specified under ceiling specifications. 

C. Consult architectural plans and existing conditions where applicable for ceiling types and provide surface and 
recessed lighting fixtures with appropriate mounting components and accessories.  Verify mounting 
requirements prior to ordering and shop drawing submission. 

D. All fixtures and components mounted in areas lower than 8’-0” or in mechanical, electrical or service type areas 
subject to circulation of staff or maintenance shall be coordinated prior to installation so as to minimize damage 
or injury.  Any devices or fixtures mounted without coordination/notification with architect that become hazards 
to walk paths or subject to damage shall be moved at no expense to the owner at the satisfaction of the 
architect/engineer.  (ie. if a fixture can be located a short distance away that avoids a beam or prevents it from 
being mounted 3” above a persons head that should be coordinated prior to installation) 

E. Fixtures mounted in fire rated ceilings shall be provided and installed with fire rated enclosures to maintain 
ceiling integrity.  Provide engineered products by EZ-Barrier, Tenmat or similar products or provide enclosures 
fabricated in accordance with building code and UL requirements.  Maintain all fixture required heat sink and 
other clearances. 

2.4. LED LIGHTING SYSTEMS 

A. LED components, lamps, drivers, and fixtures shall comply with: PCC 47 CFR Part 15; UL 8750; ANSI/NEMA 
Standards C78.377, NEMA SSL-1, C82.77, IESNA Standards TM-16-05, RP-16, LM-79, LM-80 and TM-21. 

B. The LED module itself and all its components must not be subject to mechanical stress. 
C. Assembly must not damage or destroy conducting paths on the circuit board. 
D. Installation of LED modules (with power supplies) shall adhere to all applicable electrical and safety standards. 
E. Correct polarity shall be clearly identified. 
F. LED module must be protected from unbalanced voltage drop, and/or overload. 
G. Ensure that the power supply is of adequate power to operate the load. 
H. Install system according to manufacturer’s heat sinking parameters. 
I. For applications involving exposure to humidity and dust, the module shall be protected by a fixture or housing 

with a suitable protection glass. The module shall be protected against condensation water by treatment with 
an appropriate circuit board conformal coating. The conformal coating should have the following features.  

 Optical transparency  
 UV resistance  
 Thermal expansion properties matching those of the module (15-30 x 10-6cm/cm/K)  
 Low permeability of steam for all climate conditions 
 Resistance against corrosive environments 
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J. The LED module shall be operated with an electronically stabilized power supply offering protection against 
short circuits overload and overheating.  

K. All drivers used for supplying power to LED arrays in lighting fixtures shall be by the light fixture manufacturer. 
L. Drivers shall be integral to the fixture unless otherwise shown or specified. 

 - EXECUTION 

3.1. COORDINATION 

A. Provide all dimming requirement information to lighting control supplier to coordinate all appropriate devices, 
interface and wiring requirements. 

B. Provide all suspension and support information to other trades for appropriate mounting and trim conditions. 
C. Provide all wattage and power requirements to other trades and suppliers to insure proper battery, inverter and 

similar information for all fixtures and systems actually provided for coordination of adequate capacity.  At no 
point shall batteries and other systems be made smaller than design. 

3.2. LUMINAIRES 

A. All light fixtures shall be cleaned and free of all construction debris.  Install units as shown and detailed on the 
plans and per manufacturers’ directions.   

B. Reference luminaire schedule on plans for specific luminaire, lamp, and ballast requirements. 
C. Reinstall any fixtures called out for relocation or remounting in renovation areas as though they are new fixtures.  

Make all provisions to properly mount and support existing fixtures being reused. 
D. Luminaires submitted must meet or exceed specified luminaire in performance and construction and 

appearance.  Provide luminaires at each location shown on drawings. Luminaires shall be in accordance with 
type designation on drawings. 

3.3. ADJUSTMENTS 

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site 
assistance in adjusting the direction of aim of luminaires to suit occupied conditions. Make up to two visits to 
Project during other-than-normal hours for this purpose. Some of this work may be required during hours of 
darkness. 

B. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are defective. 
C. Parts and supplies shall be manufacturer's authorized replacement parts and supplies. 
D. Adjust the aim of luminaires in the presence of the Architect. 

3.4. FIELD QUALITY CONTROL 

A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify transfer from 
normal power to battery and retransfer to normal. 

B. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results.  
If adjustments are made to lighting system, retest to demonstrate compliance with standards. 

 

 

END OF SECTION 265000 
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SECTION 265100 – INTERIOR LIGHTING 
265100 INTERIOR LIGHTING 

 - GENERAL  

1.1. RELATED DOCUMENTS 

A. Reference Section 260010. 
B. Reference Section 260500 for general requirements of all light fixtures. 
C. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 

1 Specification Sections, apply to this Section.   

 -  PRODUCTS 

2.1. LUMINAIRES 

A. Provide luminaires complete with lamps and accessories required for hanging.  Contractor shall insure that 
lamps, reflector lens and trim are clean at time of final inspection.  Mount recessed luminaires with trim flush to 
ceilings, free of gaps or cracks. 

B. Coordinate mounting of ceiling mounted luminaires with General Contractor.  Where additional supports are 
required due to luminaire location or weight, electrical contractor shall provide supports, unless otherwise 
specified under ceiling specifications. 

C. Consult architectural plans and existing conditions where applicable for ceiling types and provide surface and 
recessed lighting fixtures with appropriate mounting components and accessories.  Verify mounting 
requirements prior to ordering and shop drawing submission. 

D. Fixtures mounted in fire rated ceilings shall be provided and installed with fire rated enclosures to maintain 
ceiling integrity.  Provide engineered products by EZ-Barrier, Tenmat or similar products or provide enclosures 
fabricated in accordance with building code and UL requirements.  Maintain all fixture required heat sink and 
other clearances. 

E. Provide troffer luminaires with the following devices wherever possible and not specified otherwise on the 
luminaire schedule:  cam latches, 100% door gasketing, post fabrication painted finish, t-bar clips, lens clips, 
suspension tabs, and a minimum of 0.125” lens. 

 - EXECUTION 

3.1. LUMINAIRES 

A. Luminaire supports shall comply with the latest edition of the NEC Sections 410-30 and 410-36.  Provide 
luminaire securing clips or otherwise securely fasten fixtures to ceiling grid.  At least two support wires shall be 
connected from the structure above to each troffer style light fixture.  

3.2. INSTALLATION 

A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each fixture. 
B. All light fixtures shall be cleaned and free of all construction debris.  Install units as shown and detailed on the 

plans and per manufacturers’ directions. 
C. Support for Lighting Fixtures in or on Grid-Type Suspended Ceilings:  Use grid as a support element. 

 Install a minimum of two ceiling support system rods or wires for each fixture.  Locate not more than 6 
inches from lighting fixture corners. 

 Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each fixture corner with 
clips that are UL listed for the application. 

 Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or center in 
acoustical panel, and support fixtures independently with at least two 3/4-inch metal channels spanning 
and secured to ceiling tees. 

 Install at least two independent support rods or wires from structure to a tab on lighting fixture.  Wire or 
rod shall have breaking strength of the weight of fixture at a safety factor of 3. 

 Fixtures shall not be supported by the ceiling structure only without being installed in a ceiling listed, 
designed and installed for proper support of fixtures.  Cables, clips, etc may not be omitted without 
documentation of ceiling capacity and design and installation is listed for such use and as applied for the 
project. 

D. Suspended Lighting Fixture Support: 

 Pendants and Rods:  Where longer than 48 inches, brace to limit swinging. 
 Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers. 
 Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension for each 

unit length of fixture chassis, including one at each end. 

E. Air-Handling Lighting Fixtures:  Install with dampers open and ready for adjustment. 
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F. Adjust aimable lighting fixtures to provide required light intensities 
G. Recessed luminaires installed in the building thermal envelope shall be sealed to limit air leakage between 

conditioned and unconditioned spaces. All recessed luminaires shall be IC-rated and labeled as having an air 
leakage rate not more than 2.0 cfm (0.944 L/s) when tested in accordance with ASTM E 283 at a 1.57 psf (75 
Pa) pressure differential. All recessed luminaires shall be sealed with a gasket or caulk between the housing 
and the interior wall or ceiling covering. 

H. Recessed luminaires installed in rated assemblies shall be installed per UL listing requirements to maintain the 
rating of the construction.  Provide sheet rock enclosures or other UL listed manufactured assemblies to 
maintain rating of construction and listing of fixtures for heat dissipation and clearances. 

 

 

END OF SECTION 265100 
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SECTION 280500 – COMMON WORK FOR ELECTRONIC SAFETY & SECURITY 
280500 COMMON WORK FOR ELECTRONIC SAFETY & SECURITY 

PART 1 GENERAL 

1.1. RELATED DOCUMENTS  

A. Division 26 specifications govern the construction methods, materials and other aspects related to electrical 
work contained in these Division 28 specifications. 

B. Reference 

 Section 260010 - Electrical Provisions 
 Section 260011 - Basic Electrical Materials And Methods 
 Section 260013 - Project Coordination 
 As well as other Division 26 Sections for any other electrical requirements and provisions. 

C. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 
1 Specification Sections, apply to this Section. 

PART 2 - PRODUCTS (Not Applicable)  

PART 3 - EXECUTION (Not Applicable) 

 

 

END OF SECTION 280500 
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SECTION 280505 – ELECTRONIC SAFETY AND SECURITY DEMOLITION  
280505 ELECTRONIC SAFETY AND SECURITY DEMOLITION 

PART 1 - GENERAL  

1.1. RELATED DOCUMENTS  

A. Section 260505 
B. Section 280500 
C. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

PART 2 - PRODUCTS (Not Applicable)  

PART 3 - EXECUTION (Not Applicable) 

 

 

END OF SECTION 280505 
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SECTION 284605 – CONDUCTORS/CABLES FOR ELECTRONIC SAFETY & SECURITY 
284605 CONDUCTORS/CABLES FOR FIRE ALARM SYSTEMS 

PART 1 GENERAL 

1.1. RELATED DOCUMENTS 

A. Section 280500 
B. Division 26 Sections for other electrical requirements and provisions.   
C. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 01 Specification Sections, apply to this Section. 

1.2. SUMMARY 

A. Section Includes: 

 Fire alarm wire and cable. 

1.3. SUBMITTALS 

A. Product Data:  For each type of wire/cable to be installed. 

1.4. QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application. 

1.5. PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install cables and connecting materials until wet work in spaces is 
complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidity 
conditions at occupancy levels during the remainder of the construction period. 

PART 2 PRODUCTS 

2.1. PATHWAYS 

A. Support of Open Cabling:  NRTL labeled for support of cabling, designed to prevent degradation of cable 
performance and pinch points that could damage cable. 

 Support brackets with cable tie slots for fastening cable ties to brackets. 
 Lacing bars, spools, J-hooks, and D-rings. 
 Straps and other devices. 

B. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical 
Systems."  Flexible metal conduit shall not be used. 

2.2. FIRE ALARM WIRE AND CABLE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 Honeywell Cable 
 Belden 
 West Penn Wire 
 Allied Wire and Cable 

B. General Wire and Cable Requirements: 

 NRTL listed and labeled as complying with NFPA 70, Article 760. 
 Generally, cable insulation color shall be red.  Refer to Part 3, Execution for further direction. 

C. Signaling Line Circuits: 

 Areas/cables requiring Level 0 or Level 1 Survivability (per NFPA 72):  

a. Unshielded twisted pair (UTP), minimum No. 16 AWG unless larger size recommended by system 
manufacturer. 

 Areas/cables requiring Level 2 or Level 3 Survivability (per NFPA 72):  

a. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70, Article 760, Classification CI, for power-
limited fire alarm signal service Type FPL.  NRTL listed and labeled as complying with UL 1424 
and UL 2196 for a 2-hour rating. 

b. UTP Cable (per C.1) where installed in a rated enclosure (chase, etc.) 

D. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded insulation. 
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 Low-Voltage Circuits:  No. 16 AWG, minimum. 
 Line-Voltage Circuits:  No. 12 AWG, minimum. 

PART 3 EXECUTION 

3.1. INSTALLATION OF PATHWAYS 

A. Comply with requirements in Division 26 Section "Raceways and Boxes" for installation of conduits and 
wireways. 

3.2. FIRE ALARM WIRING INSTALLATION 

A. Comply with NECA 1 and NFPA 72. 
B. Wiring Method: 

 Install plenum cable in environmental air spaces, including plenum ceilings. 
 Fire alarm circuits and equipment control wiring associated with the fire alarm system shall be installed in a 

dedicated raceway system where exposed.  This system shall not be used for any other wire or cable. 

a. Cables and raceways used for fire alarm circuits, and equipment control wiring associated with the 
fire alarm system, may not contain any other wire or cable. 

 Fire-Rated Cables:  Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types MI and CI, is permitted. 
 Signaling Line Circuits:  Power-limited fire alarm cables may be installed in the same cable or raceway as 

signaling line circuits. 

C. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as recommended by 
manufacturer.  Install conductors parallel with or at right angles to sides and back of the enclosure.  Bundle, lace, 
and train conductors to terminal points with no excess.  Connect conductors that are terminated, spliced, or 
interrupted in any enclosure associated with the fire alarm system to terminal blocks.  Mark each terminal 
according to the system's wiring diagrams.  Make all connections with approved crimp-on terminal spade lugs, 
pressure-type terminal blocks, or plug connectors. 

D. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or equipment enclosures 
where circuit connections are made. 

E. Color-Coding:  Color-code fire alarm conductors differently from the normal building power wiring.  Use one color-
code for alarm circuit wiring and another for supervisory circuits.  Color-code audible alarm-indicating circuits 
differently from alarm-initiating circuits.  Use different colors for visible alarm-indicating devices.  Paint fire alarm 
system junction boxes and covers red. Generally cabling shall be red. 

F. Risers:  Install at least two vertical cable risers to serve the fire alarm system.  Separate risers in close proximity 
to each other with a minimum one-hour-rated wall, so the loss of one riser does not prevent the receipt or 
transmission of signals from other floors or zones. 

G. Wiring to Remote Alarm Transmitting Device:  1-inch (25-mm) conduit between the fire alarm control panel and 
the transmitter.  Install number of conductors and electrical supervision for connecting wiring as needed to suit 
monitoring function. 

3.3. CONNECTIONS 

A. Comply with requirements in all other Division 26 and 28 Sections for connecting, terminating, and identifying 
wires and cables. 

3.4. GROUNDING 

A. For low-voltage wiring and cabling, comply with requirements in Division 26 Section "Grounding" 

3.5. IDENTIFICATION 

A. Identify system components, wiring, and cabling.  Comply with requirements for identification specified in 
Division 26 Section "Electrical Identification." 

3.6. FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

 

 

END OF SECTION 284605 
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SECTION 284611 – FIRE SENSORS AND DETECTORS 
284611 FIRE SENSORS AND DETECTORS 

PART 1 GENERAL 

1.1. RELATED DOCUMENTS  

A. Section 280500 
B. Section 284620 for existing fire alarm systems 
C. Section 284621 for new fire alarm systems  
D. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. SUBMITTALS 

A. Product Data:  For each type of product indicated. 
B. Refer to fire alarm system section for additional requirements. 

PART 2 PRODUCTS 

2.1. MANUFACTURERS 

A. Devices specified herein shall be by the same manufacturer and/or family as the fire alarm system control panel. 

2.2. SYSTEM SMOKE DETECTORS 

A. General Requirements for System Smoke Detectors: 

 Comply with UL 268; operating at 24-V dc, nominal. 
 Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to fire-

alarm control unit. 
 Base Mounting:  Detector and associated electronic components shall be mounted in a twist-lock module 

that connects to a fixed base.  Provide terminals in the fixed base for connection to building wiring. 
 Self-Restoring:  Detectors do not require resetting or readjustment after actuation to restore them to normal 

operation. 
 Integral Visual-Indicating Light:  LED type indicating detector has operated. 

B. Photoelectric Smoke Detectors: 

 Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's 
location within the system and its sensitivity setting. 

 An operator at fire-alarm control unit, having the designated access level, shall be able to manually access 
the following for each detector: 

a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 

C. Duct Smoke Detectors:  Photoelectric type complying with UL 268A. 

 Detector address shall be accessible from fire-alarm control unit and shall be able to identify the detector's 
location within the system and its sensitivity setting. 

 An operator at fire-alarm control unit, having the designated access level, shall be able to manually access 
the following for each detector: 

a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 

 Weatherproof Duct Housing Enclosure:  NEMA 250, Type 4X; NRTL listed for use with the supplied detector. 
 Each sensor shall have multiple levels of detection sensitivity. 
 Sampling Tubes:  Design and dimensions as recommended by manufacturer for specific duct size, air 

velocity, and installation conditions where applied. 
 Remote test/indicator switch(es). 
 Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit. 
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PART 3 EXECUTION 

3.1. EQUIPMENT INSTALLATION 

A. Smoke- or Heat-Detector Spacing: 

 Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating Devices" Chapter, for 
smoke-detector spacing. 

 Comply with NFPA 72, "Heat-Sensing Fire Detectors" Section in the "Initiating Devices" Chapter, for heat-
detector spacing. 

 Smooth ceiling spacing shall not exceed 30 feet. 
 Spacing of detectors for irregular areas, for irregular ceiling construction, and for high ceiling areas shall be 

determined according to NFPA 72. 
 HVAC:  Locate detectors not closer than 3 feet from air-supply diffuser or return-air opening. 
 Lighting Fixtures:  Locate detectors not closer than 12 inches from any part of a lighting fixture. 
 Fire alarm panels and power extenders: Provide smoke detectors above all panels and components as 

required by NFPA. 

B. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  Install sampling tubes so they extend the full 
width of duct. 

C. Remote Status and Alarm Indicators:  Install near each smoke detector and each sprinkler water-flow switch and 
valve-tamper switch that is not readily visible from normal viewing position. 

D. Provide wire guards over all indicating devices or devices subject to damage in gymnasium or similar spaces. 

3.2. IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified 
in Division 26 Section "Electrical Identification." 

3.3. FIELD QUALITY CONTROL 

A. Refer to general fire alarm system requirements. 

 

 

END OF SECTION 284611 
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SECTION 284612 – OTHER INITIATING DEVICES 
284612 OTHER INITIATING DEVICES 

PART 1 GENERAL 

1.1. RELATED DOCUMENTS  

A. Section 280500 
B. Section 284620 for existing fire alarm systems 
C. Section 284621 for new fire alarm systems 
D. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. SUBMITTALS 

A. Product Data:  For each type of product indicated. 
B. Refer to fire alarm system section for additional requirements. 

PART 2 PRODUCTS 

2.1. MANUFACTURERS 

A. Devices specified herein shall be by the same manufacturer and/or family as the fire alarm system control panel. 

2.2. MANUAL FIRE-ALARM BOXES 

A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38. Boxes shall be finished in red with 
molded, raised-letter operating instructions in contrasting color; shall show visible indication of operation; and 
shall be mounted on recessed outlet box.  If indicated as surface mounted, provide manufacturer's surface back 
box. 

 Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with integral addressable 
module arranged to communicate manual-station status (normal, alarm, or trouble) to fire-alarm control unit. 

 Station Reset:  Key- or wrench-operated switch. 
 Indoor Protective Shield:  Factory-fabricated clear plastic enclosure hinged at the top to permit lifting for 

access to initiate an alarm.  Lifting the cover actuates an integral battery-powered audible horn intended to 
discourage false-alarm operation. 

 Weatherproof Protective Shield:  Factory-fabricated clear plastic enclosure hinged at the top to permit lifting 
for access to initiate an alarm. 

2.3. ADDRESSABLE INTERFACE DEVICE 

A. Description:  Microelectronic monitor module, NRTL listed for use in providing a system address for alarm-
initiating devices for wired applications with normally open contacts. 

PART 3 EXECUTION 

3.1. EQUIPMENT INSTALLATION 

A. Remote Status and Alarm Indicators:  Install near each smoke detector and each sprinkler water-flow switch and 
valve-tamper switch that is not readily visible from normal viewing position. 

B. Device Location-Indicating Lights:  Locate in public space near the device they monitor. 

3.2. IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified 
in Division 26 Section "Electrical Identification." 

3.3. FIELD QUALITY CONTROL 

A. Refer to general fire alarm system requirements. 

 

 

END OF SECTION 284612 
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SECTION 284620 – FIRE-ALARM SYSTEM MODIFICATIONS 
284620 FIRE-ALARM SYSTEM MODIFICATIONS 

PART 1  GENERAL 

1.1. RELATED DOCUMENTS  

A. Section 280500 
B. Section 284611 for detection devices 
C. Section 284612 for other initiating devices 
D. Section 284613 for other fire alarm devices 
E. Section 284623 for notification devices 
F. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. SYSTEM DESCRIPTION 

A. This scope is to provide additional devices and modifications to the existing building systems.  All components 
required for a complete fire alarm system as shown on plans and as necessary to upgrade and modify the existing 
system.   Contractor shall field verify necessary components prior to bid. 

1.3. SUBMITTALS 

A. General Submittal Requirements: 

 Submittals shall be approved by authorities having jurisdiction prior to submitting them to Architect. 
 Shop Drawings shall be prepared by persons with the following qualifications: 

a. Trained and certified by manufacturer in fire-alarm system design. 
b. NICET-certified fire-alarm technician, Level III minimum. 

B. Product Data:  For each type of product indicated. 
C. Shop Drawings:  For fire-alarm system.  Include plans, elevations, sections, details, and attachments to other 

work. 

 Comply with recommendations in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" 
Chapter in NFPA 72. 

 Include voltage drop calculations for notification appliance circuits. 
 Include battery-size calculations. 
 Include performance parameters and installation details for each detector, verifying that each detector is 

listed for complete range of air velocity, temperature, and humidity possible when air-handling system is 
operating. 

 Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, drawn to scale and 
coordinating installation of duct smoke detectors and access to them.  Show critical dimensions that relate 
to placement and support of sampling tubes, detector housing, and remote status and alarm indicators.  
Locate detectors according to manufacturer's written recommendations. 

 Include floor plans to indicate final outlet locations showing address of each addressable device.  Show size 
and route of cable and conduits. 

D. Delegated-Design Submittal:  For smoke and heat detectors indicated to comply with performance requirements 
and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible 
for their preparation. 

 Drawings showing the location of each smoke and heat detector, ratings of each, and installation details as 
needed to comply with listing conditions of the detector. 

 Design Calculations:  Calculate requirements for selecting the spacing and sensitivity of detection, complying 
with NFPA 72. 

E. Qualification Data:  For qualified Installer. 
F. Field quality-control reports. 
G. Operation and Maintenance Data:  For fire-alarm systems and components to include in emergency, operation, 

and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance 
Data," include the following: 

 Comply with the "Records" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72. 
 Provide "Record of Completion Documents" according to NFPA 72 article "Permanent Records" in the 

"Records" Section of the "Inspection, Testing and Maintenance" Chapter. 
 Record copy of site-specific software. 
 Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of the same name 

and include the following: 
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a. Frequency of testing of installed components. 
b. Frequency of inspection of installed components. 
c. Requirements and recommendations related to results of maintenance. 
d. Manufacturer's user training manuals. 
e. Manufacturer's required maintenance related to system warranty requirements. 
f. Abbreviated operating instructions for mounting at fire-alarm control unit. 
g. Copy of NFPA 25. 

H. Software and Firmware Operational Documentation: 

 Software operating and upgrade manuals. 
 Program Software Backup:  On USB stick or other digital media, complete with data files. 
 Device address list. 
 Printout of software application and graphic screens. 

1.4. QUALITY ASSURANCE 

A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for installation of units required 
for this Project. 

B. Installer Qualifications:  Installation shall be by personnel certified by NICET as fire-alarm Level III technician. 
C. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from single source from 

single manufacturer.  Components shall be compatible with, and operate as, an extension of existing system. 
D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 

1.5. SOFTWARE SERVICE AGREEMENT 

A. Comply with UL 864. 
B. Technical Support:  Beginning with Substantial Completion, provide software support for two years. 
C. Upgrade Service:  Update software to latest version at Project completion.  Install and program software 

upgrades that become available within two years from date of Substantial Completion.  Upgrading software shall 
include operating system.  Upgrade shall include new or revised licenses for use of software. 

PART 2 PRODUCTS 

2.1. MANUFACTURERS 

A. The fire alarm control panel for the building is an addressable system with voice evacuation.  Contractor to field 
verify exact model.  New devices, equipment, monitoring, initiation, notification, etc. shall connect to the existing 
fire alarm control panel and be compatible with same. 

B. Provide all necessary equipment, wiring, software upgrades, modifications, etc. as required to support the 
additional devices from the existing FACP. 

2.2. SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices and systems: 

 Manual stations. 
 Heat detectors. 
 Smoke detectors. 
 Automatic sprinkler system water flow. 

B. Fire-alarm signal shall initiate the following actions: 

 Continuously operate alarm-notification appliances. 
 Identify alarm at the fire-alarm control unit and remote annunciators. 
 Transmit an alarm signal to the remote alarm receiving station. 
 Unlock electric door locks in designated egress paths. 
 Release fire and smoke doors held open by magnetic door holders. 
 Record events in the system memory. 

C. Supervisory signal initiation shall be by one or more of the following devices and actions: 

 Duct Smoke Detectors. 
 Valve supervisory switch. 

D. System trouble signal initiation shall be by one or more of the following devices and actions: 

 Open circuits, shorts, and grounds in designated circuits. 
 Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices. 
 Loss of primary power at fire-alarm control unit. 
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 Ground or a single break in fire-alarm control unit internal circuits. 
 Abnormal ac voltage at fire-alarm control unit. 
 Break in standby battery circuitry. 
 Failure of battery charging. 
 Abnormal position of any switch at fire-alarm control unit or annunciator. 

E. System Trouble and Supervisory Signal Actions:  Initiate notification appliance and annunciate at fire-alarm 
control unit and remote annunciators. 

PART 3 EXECUTION 

3.1. EQUIPMENT INSTALLATION 

A. Comply with NFPA 72 for installation of new fire-alarm equipment. 
B. Equipment Mounting:  Install fire-alarm control unit on finished floor with tops of cabinets not more than 72 inches 

above the finished floor. 
C. Connecting to Existing Equipment:  Verify that existing fire-alarm system is operational before making changes 

or connections. 

 Connect new equipment to existing control panel in existing part of the building. 
 Connect new equipment to existing monitoring equipment at the supervising station. 
 Expand, modify, and supplement existing control or monitoring equipment as necessary to extend existing 

control or monitoring functions to the new points.  New components shall be capable of merging with existing 
configuration without degrading the performance of either system. 

D. Power Extenders: Located in electrical closets, mechanical spaces or otherwise in unobtrusive locations.  
Extenders in shell spaces shall be located in unobtrusive locations and not in locations that will conflict with future 
buildout.  Provide smoke detectors above panels. 

E. Annunciator:  Install with top of panel not more than 72 inches above the finished floor. 

3.2. CONNECTIONS 

A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in smoke partitions, 
comply with requirements in Division 08 Section "Door Hardware."  Connect hardware and devices to fire-alarm 
system. 

 Verify that hardware and devices are NRTL listed for use with fire-alarm system in this Section before making 
connections. 

B. Make addressable connections with a supervised interface device to the following devices and systems.  Install 
the interface device less than 3 feet from the device controlled.  Make an addressable confirmation connection 
when such feedback is available at the device or system being controlled. 

3.3. IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified 
in Division 26 Section "Identification for Electrical Systems." 

B. Install framed instructions in a location visible from fire-alarm control unit. 

3.4. GROUNDING 

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a ground wire from main 
service ground to fire-alarm control unit. 

3.5. FIELD QUALITY CONTROL 

A. Field tests shall be witnessed by authorities having jurisdiction. 
B. Tests and Inspections: 

 Visual Inspection:  Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed Record Drawings and system documentation that is 
required by NFPA 72 in its "Completion Documents, Preparation" Table in the "Documentation" 
Section of the "Fundamentals of Fire Alarm Systems" Chapter. 

b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section of the "Inspection, 
Testing and Maintenance" Chapter in NFPA 72; retain the "Initial/Reacceptance" column and list 
only the installed components. 

 System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the "Inspection, Testing and 
Maintenance" Chapter in NFPA 72. 

 Test audible appliances for the public operating mode according to manufacturer's written instructions.  
Perform the test using a portable sound-level meter complying with Type 2 requirements in ANSI S1.4. 
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 Test visible appliances for the public operating mode according to manufacturer's written instructions. 
 Factory-authorized service representative shall prepare the "Fire Alarm System Record of Completion" in 

the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter in NFPA 72 and the 
"Inspection and Testing Form" in the "Records" Section of the "Inspection, Testing and Maintenance" 
Chapter in NFPA 72. 

C. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added or replaced devices 
and appliances. 

D. Fire-alarm system will be considered defective if it does not pass tests and inspections. 
E. Prepare test and inspection reports. 
F. Maintenance Test and Inspection:  Perform tests and inspections listed for weekly, monthly, quarterly, and 

semiannual periods.  Use forms developed for initial tests and inspections. 
G. Annual Test and Inspection:  One year after date of Substantial Completion, test fire-alarm system complying 

with visual and testing inspection requirements in NFPA 72.  Use forms developed for initial tests and inspections. 

 

 

END OF SECTION 284620 
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SECTION 284623 – FIRE ALARM NOTIFICATION APPLIANCES 
284623 FIRE ALARM NOTIFICATION APPLIANCES 

PART 1 GENERAL 

1.1. RELATED DOCUMENTS  

A. Section 280500 
B. Section 284620 for existing fire alarm systems 
C. Section 284621 for new fire alarm systems 
D. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 

Specification Sections, apply to this Section. 

1.2. SUBMITTALS 

A. Product Data:  For each type of product indicated. 
B. Refer to fire alarm system section for additional requirements. 

PART 2 PRODUCTS 

2.1. MANUFACTURERS 

A. Devices specified herein shall be by the same manufacturer and/or family as the fire alarm system control panel. 

2.2. GENERAL REQUIREMENTS 

A. Connected to notification appliance signal circuits, zoned as indicated, equipped for mounting as indicated and 
with screw terminals for system connections. 

 Combination Devices:  Factory-integrated audible and visible devices in a single-mounting assembly, 
equipped for mounting as indicated and with screw terminals for system connections. 

 Mounting:  Wall mounted unless otherwise indicated. 
 Mounting Faceplate:  Factory finished.  
 Finish: Coordinate red or white color of device with architect.  Provide white devices and faceplate for ceiling 

mounted installations. 

2.3. AUDIBLE NOTIFICATION REQUIREMENTS 

A. Chimes, Low-Level Output:  Vibrating type, 75-dBA minimum rated output. 
B. Chimes, High-Level Output:  Vibrating type, 81-dBA minimum rated output. 
C. Horns:  Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating mechanism behind a 

grille.  Comply with UL 464.  Horns shall produce a sound-pressure level of 90 dBA, measured 10 feet from the 
horn, using the coded signal prescribed in UL 464 test protocol. 

2.4. SPEAKERS – TONE REPRODUCING 

A. Furnish and install where shown on the drawings, voice reproducing audible appliances, with the following 
characteristic sand capacities: 

 Field selectable power taps at 2db increments between .25 and 2 watts and driven at 25vrms or 70.7vrms. 
 Sound output rating of 90db at full power tap. 

B. The evacuation appliances shall be available in flush, semi-flush, or surface versions as required for locations 
shown on the contract documents.  Appliances shall be wall or ceiling mounted using a listed outlet box, and as 
required, tile bridges. 

2.5. VISIBLE NOTIFICATION REQUIREMENTS 

A. Xenon strobe lights comply with UL 1971, with clear or nominal white polycarbonate lens mounted on an 
aluminum faceplate.  The word "FIRE" is engraved in minimum 1-inch- high letters on the lens.   

 Rated Light Output: 

a. 15/30/75/110 cd, selectable in the field. 

 For units with guards to prevent physical damage, light output ratings shall be determined with guards in 
place. 

 Flashing shall be in a temporal pattern, synchronized with other units. 
 Strobe Leads:  Factory connected to screw terminals. 

PART 3 EXECUTION 

3.1. EQUIPMENT INSTALLATION 

A. Comply with NFPA 72 for notification devices. 
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B. Audible Alarm-Indicating Devices:  Install not less than 6 inches below the ceiling.  Install bells and horns on 
flush-mounted back boxes with the device-operating mechanism concealed behind a grille. 

C. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn and at least 6 inches below 
the ceiling. 

D. Provide wire guards over all indicating devices or devices subject to damage in gymnasium or similar spaces. 

3.2. IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified 
in Division 26 Section "Electrical Identification." 

3.3. FIELD QUALITY CONTROL 

A. Refer to general fire alarm system requirements. 

 

 

END OF SECTION 284623 
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SECTION 311000
SITE CLEARING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Clearing and protection of vegetation.

B. Removal of existing debris.

1.02 RELATED REQUIREMENTS

A. Section 011000 - Summary:  Limitations on Contractor's use of site and premises.

B. Section 015000 - Temporary Facilities and Controls:  Site fences, security, protective barriers,
and waste removal.

C. Section 015713 - Temporary Erosion and Sediment Control.

D. Section 017000 - Execution and Closeout Requirements:  Project conditions; protection of
bench marks, survey control points, and existing construction to remain; reinstallation of
removed products.

E. Section 017419 - Construction Waste Management and Disposal:  Limitations on disposal of
removed materials; requirements for recycling.

F. Section 024100 - Demolition:  Removal of built elements and utilities.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Site Plan:  Showing:
1. Vegetation removal limits.
2. Areas for temporary construction and field offices.

PART 2  PRODUCTS -- NOT USED

PART 3  EXECUTION

3.01 SITE CLEARING

A. Comply with other requirements specified in Section 017000.

B. Minimize production of dust due to clearing operations; do not use water if that will result in ice,
flooding, sedimentation of public waterways or storm sewers, or other pollution.

3.02 EXISTING UTILITIES AND BUILT ELEMENTS

A. Coordinate work with utility companies; notify before starting work and comply with their
requirements; obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Protect existing structures and other elements that are not to be removed.

3.03 VEGETATION

A. Do not begin clearing until vegetation to be relocated has been removed.

B. Do not remove or damage vegetation beyond the limits indicated on drawings.

C. In areas where vegetation must be removed but no construction will occur other than pervious
paving, remove vegetation with minimum disturbance of the subsoil.

D. Vegetation Removed:  Do not burn, bury, landfill, or leave on site, except as indicated.
1. Chip, grind, crush, or shred vegetation for mulching, composting, or other purposes;

preference should be given to on-site uses.
2. Sod:  Re-use on site if possible; otherwise sell if marketable, and if not, treat as specified

for other vegetation removed.
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E. Restoration:  If vegetation outside removal limits or within specified protective fences is
damaged or destroyed due to subsequent construction operations, replace at no cost to Owner.

3.04 DEBRIS

A. Remove debris, junk, and trash from site.

B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 321623
SIDEWALKS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Concrete sidewalks.

1.02 RELATED REQUIREMENTS - NOT USED

1.03 PRICE AND PAYMENT PROCEDURES

A. Alternates:  See Section 012300 - Alternates, for product alternatives affecting this section.

1.04 REFERENCE STANDARDS

A. ACI PRC-211.1 - Selecting Proportions for Normal-Density and High Density-Concrete - Guide
2022.

B. ACI PRC-305 - Guide to Hot Weather Concreting 2020.

C. ACI PRC-306 - Guide to Cold Weather Concreting 2016.

D. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete 2022.

E. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete 2023.

F. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing
Concrete 2019.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Product Data:
1. Concrete: Provide data on admixtures.

C. Design Data:  Indicate pavement thickness, design strength, reinforcement, and typical details.

D. Weather Data: Records during placement of asphalt or concrete, including date, location of
placement, quantity, and air temperature.

1.06 FIELD CONDITIONS

A. Follow recommendations of ACI PRC-305 and ACI PRC-306 when concreting during hot and
cold weather, respectively.

PART 2 PRODUCTS

2.01 CONCRETE SIDEWALKS 

A. Gravel Subbase.

B. Concrete Forms:  Wood or steel .

C. Concrete Materials: Comply with ASTM C94/C94M.

D. Aggregate: Pit Run, washed, 3/8 inch (1 cm) stone; free of shale, clay, friable material and
debris.

E. Reinforcement:
1. Steel Welded Wire Reinforcement:  ASTM A1064/A1064M, plain type, flat sheets,

unfinished.

F. Joint Filler:  Preformed expansion, with a thickness of 1/2 inch (13 mm).

G. Curing Compound:  Synthetic, Type 1, Class A, according to ASTM C309.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify gradients and elevations of the subgrade are correct as shown on drawings.  Where poor
subgrade material is encountered, remove and replace with suitable material.
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B. Verify compacted subgrade is acceptable, ready to support imposed loads and paving, and
ready to receive work.

3.02 SUBBASE PREPARATION

A. Maintain subgrade in a smooth, compacted condition with required section and established
grade until concrete is placed.

3.03 CONCRETE SIDEWALK INSTALLATION

A. Mixing:
1. Proportioning Normal Weight Concrete:  Comply with ACI PRC-211.1 recommendations.
2. Admixtures:  Add acceptable admixtures as recommended in ACI PRC-211.1 and at rates

recommended by manufacturer.

B. Forming:
1. Assemble formwork to permit easy stripping and dismantling without damaging concrete.
2. Sidewalk Forms:  Place and secure forms to location, dimension, profile, and gradient

shown on drawings.  Height equal to the full depth of the finished sidewalk.

C. Reinforcement:
1. Place wire-mesh reinforcement mid-height of forms.

D. Placement:
1. Place concrete in a single lift.
2. Consolidate concrete by tamping and spading.

E. Joints:
1. Spacing: Provide scored  joints every 10 feet (3 m) .
2. Filler height equal to the full depth of the finished concrete.

F. Finishing:
1. Sidewalk Paving:  Light broom, texture perpendicular to direction of travel with troweled

and radiused edge, 1/4 inch radius (6 mm radius).
2. Place curing compound on exposed concrete surfaces immediately after finishing.  Apply

in accordance with manufacturer's instructions.

G. Record weather information for placement.

3.04 TOLERANCES

A. Surface Flatness:  1/4 inch (6 mm), maximum, measured with 10 foot (3 m) straight edge.

3.05 PROTECTION

A. Immediately after placement, protect sidewalk from premature drying, excessively hot or cold
temperatures, and mechanical injury.

B. Do not permit pedestrian traffic over sidewalk for 7 days minimum after finishing.

END OF SECTION
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SECTION 329219
SEEDING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Preparation of subsoil.

B. Placing topsoil.

C. Seeding, mulching and fertilizer.

1.02 RELATED REQUIREMENTS

A. Section 312200 - Grading:  Preparation of subsoil and placement of topsoil in preparation for
the work of this section.

1.03 REFERENCE STANDARDS

1.04 DEFINITIONS

A. Weeds:  Include Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning Glory, Rush Grass,
Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle, Nutgrass, Poison
Oak, Blackberry, Tansy Ragwort, Bermuda Grass, Johnson Grass, Poison Ivy, Nut Sedge,
Nimble Will, Bindweed, Bent Grass, Wild Garlic, Perennial Sorrel, and Brome Grass.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Certificate: Certify seed mixture approval by authority having jurisdiction.

C. Maintenance Data:  Include maintenance instructions, cutting method and maximum grass
height; types, application frequency, and recommended coverage of fertilizer ; and ________.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver grass seed mixture in sealed containers.  Seed in damaged packaging is not
acceptable.  Deliver seed mixture in containers showing percentage of seed mix, year of
production, net weight, date of packaging, and location of packaging.

B. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of
manufacturer.

PART 2  PRODUCTS

2.01 REGULATORY REQUIREMENTS

A. Comply with regulatory agencies for fertilizer and herbicide composition.

B. Provide certificate of compliance from authority having jurisdiction indicating approval of seed
mixture.

2.02 SEED MIXTURE

A. Seed Mixture:
1. Kentucky Blue Grass:  50 percent. (Poa pratensis).
2. Chewings Red Fescue Grass: 30 percent. (Festuca rubra variety).
3. Red Top:  10 percent. (Agrostis alba).
4. Perennial Rye:  10 percent. (Lolium perenne).

2.03 SOIL MATERIALS

A. Topsoil:  Excavated from site and free of weeds.

2.04 ACCESSORIES

A. Mulching Material:  Oat or wheat straw, free from weeds, foreign matter detrimental to plant life,
and dry.  Hay or chopped cornstalks are not acceptable.

B. Fertilizer:  Recommended for grass, slow release nitrogen, biological materials, and
biostimulant materials; of proportion necessary to eliminate deficiencies of topsoil.
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C. Water:  Clean, fresh and free of substances or matter that could inhibit vigorous growth of
grass.

D. Erosion Fabric:  Jute matting, open weave.

E. Herbicide:  Pre-Emergent (effective for controlling teh germination or growth of weeds within
planted areas at the soil level directly below mulch & Post-Emergent .

F. Stakes:  Softwood lumber, chisel pointed.

G. String:  Inorganic fiber.

H. Edging:  Galvanized steel.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that prepared soil base is ready to receive the work of this Section.

3.02 PREPARATION

A. Prepare subgrade and place topsoil as required per seed manufacturer's requirements.

B. Install edging at periphery of seeded areas in straight lines to consistent depth.

3.03 FERTILIZING

A. Apply fertilizer in accordance with manufacturer's instructions.

B. Apply after smooth raking of topsoil .

C. Do not apply fertilizer at same time or with same machine as will be used to apply seed.

D. Mix thoroughly into upper 2 inches (50 mm) of topsoil.

E. Lightly water to aid the dissipation of fertilizer.

3.04 SEEDING

A. Apply seed at a rate of 3-4 lbs. per 1000 sq ft evenly in two intersecting directions.  Rake in
lightly.

B. Do not seed areas in excess of that which can be mulched on same day.

C. Do not sow immediately following rain, when ground is too dry, or during windy periods.

D. Immediately following seeding , apply mulch to a thickness of 1/8 inches (3 mm) .  Maintain
clear of shrubs and trees.

E. Apply water with a fine spray immediately after each area has been mulched.  Saturate to 4
inches (100 mm) of soil.

F. Following germination, immediately re-seed areas without germinated seeds that are larger
than 4 by 4 inches (100 by 100 mm).

3.05 PROTECTION

A. Cover seeded slopes where grade is 4 inches per foot or greater with erosion fabric.  Roll fabric
onto slopes without stretching or pulling.

B. Lay fabric smoothly on surface, bury top end of each section in 6 inch (150 mm) deep
excavated topsoil trench.  Provide 12 inch (300 mm) overlap of adjacent rolls.  Backfill trench
and rake smooth, level with adjacent soil.

C. Secure outside edges and overlaps at 36 inch (900 mm) intervals with stakes.

D. Lightly dress slopes with topsoil to ensure close contact between fabric and soil.

E. At sides of ditches, lay fabric laps in direction of water flow.  Lap ends and edges minimum 6
inches (150 mm).

3.06 MAINTENANCE

A. See Section 017000 - Execution Requirements, for additional requirements relating to
maintenance service.
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B. Maintain seeded areas immediately after placement until grass is well established and exhibits
a vigorous growing condition.

C. Mow grass at regular intervals to maintain at a maximum height of 2-1/2 inches (65 mm).  Do
not cut more than 1/3 of grass blade at any one mowing.

D. Immediately remove clippings after mowing and trimming.

E. Water to prevent grass and soil from drying out.

F. Control growth of weeds.  Apply herbicides in accordance with manufacturer's instructions.
 Remedy damage resulting from improper use of herbicides.

G. Immediately reseed areas that show bare spots.

H. Protect seeded areas with warning signs during maintenance period.

END OF SECTION
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