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PART VI

CONTRACT AGREEMENT

THIS AGREEMENT, made on the day of , 20 , by and
between Lexington-Fayette Urban County Government, acting herein called "OWNER" and
Lagco Inc., doing business as a corporation located in the City of Lexington, County of Fayette,
and State of Kentucky, hereinafter called "CONTRACTOR."

WITNESSETH: That the CONTRACTOR and the OWNER in consideration of five hundred
ninety-four thousand nine hundred Dollars and No Cents ($594,900.00) quoted in the proposal by
the CONTRACTOR, dated September 6, 2022, hereby agree to commence and complete the
construction described as follows:

1. SCOPE OF WORK

The CONTRACTOR shall furnish all the materials, supplies, machinery, equipment, tools,
superintendence, labor, insurance, and other accessories and services necessary to complete the said
project in accordance with the conditions and prices stated in the Proposal, the General Conditions,
and the Special Conditions of the Contract, the Specifications and Contract Documents therefore as

prepared by KFI Engineers (formerly known as Staggs & Fisher Consulting Engineers Inc) for the

Government Annex Mechanical System Replacement project.

2. TIME OF COMPLETION
The time period estimated and authorized by the OWNER for the proper execution of the Work
by the Contract, in full, is hereby fixed as one hundred seventy-five (175) calendar days to

substantial completion and an additional fourteen (14) calendar days to final completion. The
time shall begin in accordance with the Notice to Proceed provided by OWNER.

3. ISSUANCE OF WORK ORDERS

Notice to begin Work will be given in whole or for part of the Work as determined by the OWNER
pending the availability of funds. The order of construction will be as determined after consultation
between the CONTRACTOR and the OWNER.

4. THE CONTRACT SUM

The OWNER agrees to pay the CONTRACTOR in current funds for the performance of the
Contract, as quoted in the proposal, subject to any additions and deductions, as provided therein.
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S. PROGRESS PAYMENTS

The OWNER shall make payments on account of the Contract, as provided in accordance with the
General Conditions, less the aggregate of previous payments.

6. ACCEPTANCE AND FINAL PAYMENT

Final payment shall be due within ninety (90) days after completion of the Work, provided the
Work be then fully completed and the Contract fully accepted.

Before issuance of final certificate, the CONTRACTOR shall submit evidence satisfactory to the
Owner that all payrolls, material bills, and other indebtedness connected with the Work has been
paid.

If, after the Work has been substantially completed, full completion thereof is materially delayed
through no fault of the CONTRACTOR, the OWNER shall without terminating the Contract, make
payment of the balance due for that portion of the Work fully completed and accepted. Such
payment shall be made under the terms and conditions governing final payment, except that it shall
not constitute a waiver of claims.

7. THE CONTRACT DOCUMENTS

The Advertisement for Bids, Information for Bidders, the General Conditions, Performance and
Payment Bonds, Contract Agreement, Special Conditions, Technical Specifications, any and all
Addenda, and Proposal, Ion Wave Q&A, and Plan Drawings form the Contract, and they are fully a
part of the Contract as if hereto attached or herein repeated.

8. EXTRA WORK
The OWNER, without invalidating the Contract, may order extra work or make changes by altering,
adding to or deducting from the Work, the Contract Sum being adjusted accordingly. All such

Work shall be executed and paid for in accordance with the General Conditions, which is a part of
this Contract.
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9. THE FOLLOWING IS AN ENUMERATION OF THE SPECIFICATIONS AND
DRAWINGS (CONTRACT DOCUMENTS):

SPECIFICATIONS

SECTION
NO. TITLE

I Advertisement for Bids

I Information for Bidders

11T Form of Proposal

v General Conditions

v Special Conditions

VI Contract Agreement

Vil Performance and Payment Bonds

VII Addenda

IX Technical Specifications and Drawings
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IN WITNESSETH WHEREOF, the parties hereto have executed this Contract as of the date and

year above written.

(Seal)

ATTEST:

O o

tk of the Urban County Council

Wikl £1loer

(Witneés)
(Seal)
1@«57?/ ﬂ\ goL
Secretary)*

Lexington-Fayette Urban County Government.
Lexington, Kentucky
(Owner)

BY: OFMA)MJ

MAYOR

(Title)

Lage Tne.
(Contractor)

o )0

Pres. Aoy

(Title)

0. Box 13510 lex K Yos83
(Address and Zip Code)

IMPORTANT: *Strike out any non-applicable terms.

Secretary of the Owner should attest. If thee CONTRACTOR is corporation,
Secretary should attest. Give proper title of each person-executing Contract.
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$ATA pocument A312™ - 2010

Performance Bond 3851215

CONTRACTOR: SURETY:

(Name, legal status and address) (Name, legal status and principal place

Lagro, Inc. of business}

:gi.i:xtonl,zks‘!lgnsaa g:)?é Fourth snvl;umme Semesay This document has imporiant legal

QOncinnat, OH 45202 cansequences. Consuftation with

an attomnay s encouraged with

OWNER: o

(Nama, legal stanes and address) m:;: complotian or

;x?::‘l:gm SEsa Oty Comnment Any sinqular referenca lo

Lexington, KY 40507 Contracior, Sursty, Owner or
other pany shall ba considered

harat wh Rcable
CONSTRUCTION CONTRACT Lol UL
Date: AlA Document A312-2010

combines two separals bonds, a
Perormance Bond and o
(s Payment Bond, Into one form.
Description: 54,9000 k This is nal a singla combined
(Name and location) Government Ancex Mechanical System Rep Project Parformance and Paymant Bond.

Amount; Five Hundred Ninety-Four Thousand Nine Hundred and 00/100

BOND
Date:
{Not earlier than Construction Contract Date)

AMOUNL: Five Hyndred inety-Four Thousand Mine Hundred and D0/100

{$  594,900.00 )

Modifications to this Bond: B} None 0 See Section 16
CONTRACTOR AS PRINCIPAL SURETY
Company: {Corporate Seal) Company: {Corporate Seal)
Sociine ' 1 = / Great Amencan Ingurance Company

/. f A
Signature: .. _J 4N Signature:
MName f /

3 5 }1 JrEere Name Army Smith
and Title: [~ AL l and Title:  Attomey-In-Fact
(Any additional sigptaturcs appear on the last page of this Performance Bond.)

(FOR INFORMATION ONLY — Nanmie, address and telephone)

AGENT or BROKER: OWNER'S REPRESENTATIVE:
Smith Manus (Architect, Enginecr ar other party:)
2107 Aver Boed, Suite 200
Lovisvike, XY -w?oc-l KFL Engineess
{(B00) 235-9347
AlA Documont A¥12™ = 2010. The Amencan Instiide of Architects. e



§1 The Contractor and Surety, jointy and severally, bind themselves, their heirs, exccutors, administrators, successors
and assigns to the Owner for the performance of the Construction Contract, which is incorporated hercin by reference.

§ 2 [ the Contractor peeforms the Construction Contract, the Surety and the Contractor shall have no obligation under
this Bond, except when applicable to participate in 2 conference as provided in Section 3.

§3 I there is no Owner Default under the Construction Contract, the Surety’s obligation under this Bond shall arise
after
1 the Owner first provides notice lo the Cantractor and the Surcty that the Owner is considering declaring
a Contractor Default. Such notice shall indicate whether the Owner is requesting a conference among
the Owner, Contractor and Surety to discuss the Contractor's performance. If the Owner does nat
request 8 conference, the Surety may, within five (5) business duys afler receipt of the Owner's nolice,
request such 3 conference, If the Surety timely requests a conference, the Owner shall attend. Unless
the Owner agrees otherwise, any conference requested under this Section 3.1 shall be held within ten
{10) business days of the Surety's receipt of the Owner's notice. If the Owner. the Cantractor and the
Surety agree, the Contractor shail be allowed a reasonable time to perfoem the Construction Contract,
but such an agresmant shall not waive the Owner’s right, if any, subsequently to declare & Contractor
Default;
2 the Owner declares a Contractor Default, terminates the Construction Contract and notifies the Surety;
and
3 the Owner has agreed to pay the Balance of the Contract Price in accordance with the terms of the
Construction Contract to the Surety or to a contracior selected to perform the Construction Contract.

§ 4 Failure on the part of the Owner to comply with the notice requirement in Section 3.1 shall not constitute a failure
10 comply with a condition precedent to the Surety's obligations, or release the Surety from its obligations. except to
the extent the Surety demonstrates actual prejudice.

§ 5 When the Owner has satisfied the conditions of Section 3, the Surety shall promptly and at the Surety's expensc
take one of the following actions:

§ 5.1 Arrange for the Contractor, with the cansent of the Owner, to perform and complete the Construction Contract;

§ 5.2 Undertake to perform and complete the Construction Conlract itself, through its agents or independent
contractors;

§ 5.3 Obtain bids or negotiated proposals from qualified contractars acceptable ta the Owner for a contract for
performance and completion of the Construction Contract, acrange for a contract {o be prepared for execulion by the
Owner and & contractor selected with the Owner's concurrenee, Lo he secured with performance and payment bonds
executed by a qualified surety equivalenc to the bonds issued an the Construction Contract, and pay to the Owner the
amount of damages as described in Section 7 in excess of the Balance of the Coniract Price incurred by the Owner as
a result of the Contractor Default; or

§ 5.4 Waive its right to perform and complete, arrange for completion. or obtain a new contractor and with reasonable
promptness under the circumstances:
A1 After investigation, determine the amount for which it may be liable to the Owner and, as soon as
practicable after the amaunt is determined, make payment to the Owner; or
2 Deny liability in whole or in part and notify thc Owner, citing the reasons for denial.

§ 6 (f the Surety does not proceed as provided in Section S with reasonable promptness, the Surety shall be deemed to
be in default on this Bond scven days after receipt of an additional written notice from the Owner 1o the Surcty
demanding that the Surety peeform its obligations under this Bond, and the Owner shall be entitled to enlorce any
remedy available to the Owner. [f the Surety proceeds as provided in Section 5.4, and the Owner refuses the payment
or the Surcty has denicd liability, in whole or in part, without further notice the Owner shall be entitled to enforce any
remedy available to the Owner.

Init AlA Documeni A312™ —2010. The American Instituta of Archilects.
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§7 [Tthe Surety elects to act under Section 5.1, 5.2 or 5.3, then the responsibilities of the Surety to the Owner shall not
be greater than those of the Contractor under the Construction Contract, and the responsibilities of the Owner to the
Surcty shall not be greater than those of the Owner under the Construction Condract. Subject to the commitment by the
Ownmer (o pay the Balance of the Contract Price, the Surety is obligated. without duplicatien, for

| the responsibilities of the Cantractor {or correction of defective work and completion of the

Construction Contract;
.2 additional legal, design professional and delay costs resulting from the Contractor's Default, and

resiting from the actions or failure to act of the Surcty under Section 5; and
3 liquidated damages, or il no liquidated damapes are specified in the Construction Cantract, actual
damages caused by delayed performance or non-performance of the Contractor.

§ B Ifthe Surety elects to act under Section 5.1, 5.3 or 5.4, the Surety's liability is limited to the amount of this Bond.

§ 9 The Surety shall nol be liable to the Owner or others for obligations of the Contractor that are unrelated to the
Construction Contract, and (he Balance of the Contract Price shall not be reduced or set off on account of any such
unrelated obligations. No right of action shall accrue on this Bond to any person or entity other than the Owner or its

heirs, execulors, administrators, successors and assigns.

§ 10 The Surety hereby waives notice of any change, including changes of time, 10 the Construction Contract or to
retated subcontracts, purchasc orders and other obligations.

§ 11 Any procecding, legal or equitable, under this Bond may be instituted in any court of competent jurisdiction in
the location in which the work or part of the work is located and shal! be instituled within two years after a declaration
of Contractor Default or within two years after the Contractor ceased working or within two years after the Surety
refuses or fails to perform ils obligations under this Bond, whichever occurs first. If the provisions of this Paragraph
are void or prohibited by law, the minimum period of limitation available 1o sureties as a defense in the jurisdiction of’

the suit shall be applicable.

§ 12 Notice 1o the Surety, the Owner or the Contractor shall be mailed or detivered to the address shown an the page
on which their signature appears.

§ 13 When this Bond has been fuenished to comply with 2 statutory or other legal requirement in the location where
the construction was to be performed, any provision in this Bond conflicting with said statutory or legal requirement
shall be deemed deleted herefrom and provisions conforming to such statutory or other legal requirement shall be
deemed incorporated herein. When so furnished, the intent is that this Bond shall be construed as a statutory bond and

not as a common |aw bond

§ 14 Definitions

§ 141 Batance of the Contract Price. The ttal amaunt payable by the Owner to the Cantractor under the Construction
Contracl after all proper adjustments have been made, including allowance to the Contractor of any amounts received
or to be received by the Owner in settlement of insurance or other claims for damnges to which the Contractor is
entitled, reduced by all valid and proper payments made to or on behalf of the Contractor under the Construction

Contract.

§ 14.2 Construction Contract. The agreement between the Owner and Contractor identified on the cover page,
including all Contract Documents and changes made to the agreement and the Contract Documents.

§ 14.3 Contractor Default, Failure of the Contractor, which has niot been remedied or waived, to perform or otherwise to
comply with a inaterial term of the Construction Contract.

§ 14.4 Owner Default. Failure of the Qwner, which has not been remedied or waived, to pay the Contractor as required
under the Construction Contract or 10 perform and complete or comply with the other material terms of the
Canstruction Contract.

§ 14,5 Contract Documents. All the dacuments that comprisc the agreement between the Owner and Contractor.

§ 15 {( this Bond is issucd for an agreement between a Contractor and subcontractor, the term Contractor in this Bond
shall be deemed to be Subcontractor and the term Owner shall be deemed to be Conlractor.

AlA Documont A312™ — 2010. The American Institule of Architects.



§ 16 Modifications to this bard are as follows;

(Space is provided below for additional signatures of added parties, other than those appearing on the cover page.)

CONTRACTOR AS PRINCIPAL

Company: {Corporate Scal) Company: (Corporate Seal)
Signature: Signature:

Name and Title: Name and Title:

Address Address

Init. AlA Document A312™ — 2040. The American insikute of Architects.
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WATA pocument A312™ - 2010

Payment Bond

CONTRACTOR:
(Name, legal status and address)

Lagco, Inc
P.Q. Box 12510
Lexington, XY 40583

OWNER:
(Name, legal status and address)

Lexington-Fayette Urban County Govemment
200 E Maln St
Lexington, KY 405D7

CONSTRUCTION CONTRACT
Date:

3851215
SURETY:
(Name, legal stais and principal place
of business)
Great American Insurance Company
301 E Fourth Steet

Qncinnatl, OH 45202

AMOURL: e Myndrer Minety-Four Thowsand Nina Hundred and 00/100

($ 594,900.00 )

This document has imporiant legal
consaquencss. Consufiation with
an attomey is encouraged wilh
respect lo its completion or
modlfication

Any singutar referance to
Contractor, Suraty, Owner or
ather party shall be consdend
piural whete applicable.

AlA Document A312-2010
cambines wo separale bonds, 2
Performance Bond and o
Paymont Bond, tnto ona form,
This Is not a single combined

Description: Performance and Paymen( 8ond.
(Name and location) Anne. Meg System Project
BOND
Date:
(Not carlier than Construction Contract Date)
AmOUNt: iz tandret Ninety-Four Thousand Nine Hundred and 007100
. i N . &! 594,900.00 ]
Modifications to this Bond: (@ None O See Section |
CONTRACTOR AS PRINCIPAL SURETY
Company; (Corporate Seal) Company: {Corporate Seal)
Lageo, Inc, . ,r"! il,} { | o Great American Irvuranice Comnamf‘(
Name I N ree€ Name Couh
and Title: Prgzl A en ¥ and Title: tinemey-n-Fact
(Any additional sigmaturis appear on the last puge of this Payment Bond.)
{FOR INFORMATION ONLY — Name, address and telephone)
AGENT ar BROKER: OWNER'S REPRESENTATIVE:
{Architect, Engineer or other pariv:}
Smith Manus
2307 River Road, Suile 200 KFL Englineers
Louisville, KY 40206
(800) 235-347
L Ll

AlA Document A312™ - 2010, The American Instuts of Architects,
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§ 1 The Contractor and Surety, jointly and severally, bind themselves, their heirs, ators, (]
and assigns to the Owner to pay for labor, materials and equipment furnished for use in the performance of the
Construction Contract, which is incorporated hereln by reference, subject o the following terms.

§2Ifthe C promptly makes pay of all sums due to Claimants, end defends, indemnifies and holds
harmless the Owner from claims, demands, licns or suits by any person or entity seeking payment for labor, materials
or equipment furnished for use in the performance of the Construction Contract, then the Surety and the Contractor
shall have no obligation under this Bond.

§ 3 [Fthere is no Owner Default under the Construction Contract, the Surety's obligation to the Owner under this Bond
shall arisc after the Owner has promptly notified the Contractor and the Surety (at the address described in Section 13)
of claims, demands, liens or suits against the Owner or the Owner's property by any persan or entity secking payment
for labor, materials or equipment furnished for use in the performance of the Construction Contract and (endered
defense of such claims, demands, liens or suits to the Contractor and the Surcty.

§ 4 When the Owner has satisfied the conditions in Section 3, the Surety shall promptly and at the Surety's expense
defend, indemnify and hold harmless the Owner against a duly tendered claim, demand, lien or suit.

§ 5 The Surety’s obligations to a Claimant under this Bond shall arise after the following:

§ 5,1 Claimanis, who do net have a direct contract with the Contractor,

.1 have furnished a wrilten natice of non-payment to the Contractor, stating with substantial accuracy the
amount claimed and the name of the party to whom the materials were, or equipment was, furnished or
supplied or for whom the labor was done or pesfarmed, within ninety (90) duys after having lost
performed labor or last fumished materials or cquipment included in the Claim; and

.2 have sent a Claim to the Surety (at the address described in Section 13).

§ 5.2 Claimants, who are employed by or have a direct contract with the Contractor, have sent a Claim to the Surety (ot
the address described in Section 13).

§ 6 [f a notice of non-payment required by Scction 5.1.1 is given by the Owner to the Contractor, that is sufficient to
satisfy a Claimant’s obligation to furnish a written notice of non-payment under Section 5.1.1.

§7 When a Claimant has satisfied the conditions of Sections 5.1 or 5.2, whichcver is applicable, the Surety shall
promptly and at Lhe Surety's expense take the following actions: )

§7.1 Send an answer to the Claimant, with a copy to the Owner, within sixty (60) days after receipt of the Claim,
stating the that are undisputed and the basis for challenging any amounts that are disputed; and

§ 7.2 Pay ar arrange for payment of any undisputed amounts.

§ 7.3 The Surety's Railure to dischargc its obligations under Section 7.1 or Section 7.2 shall not be deemed to

itutc a waiver of dolt the Surety or Contractor mey have or acquire as to a Claim, except as to undisputed
amounts {or which the Surety and Claimant have reached agreement. 1f, however, the Surety fails to discharge its
obligations under Section 7.1 or Section 7.2, the Surety shall indemnify the Claimant for the reasonable attomey's
fees the Claimant incurs thereafler to recover any sums found to be due and owing to the Claimant.

§ 8 The Surcty’s total obligation shall not exceed the amount of this Bond, plus the amount of reasonable attomey's
fees provided under Section 7.3, and the amount of this Bond shall be credited for any payments mode in good faith

by the Surety.

§ 9 Amounts owed by the Owner to the Contractor under the Construction Contract shall be used for the performance
of the Construction Conlract and to satisfy claims, if any, under any construction performance bond. By the
Contractor furnishing and the Owner accepting this Bond, they agree that alf funds earned by the Contractor in the
performance of the Construction Cantract are dedicated to satisfy obligations of the Contractor and Surety under this
Bond, subject o the Owner’s priority to use the funds for the completion of the work.

AlA Documenl A312™ - 2010. The Amarican Insiktute of Archltects,



§10 The Surety shall not be liable ta the Owner, Claimants or others for abligations of the Contractor that are
unrelated to the Construction Contract. The Owner shall not be liable for the payment of any costs or expenses of any
Cleimant under this Bond, and shall have under this Bond no obligation to make payments to, or give natice on behalf
of, Claimants or otherwise have any obligations ta Claimants under this Bond

§ 11 The Surety hereby waives notice of any change, including changes af time, to the Construction Contract or to
related subcontracts, purchase orders and other obligations.

§ 12 No suit or action shall be commenced by a Claimant under this Bond other than in & court of competent
jurisdiction in the state in which the project that is the subject of the Construction Contract is located or afier the
cxpiration of one year from the date (1) on which the Claimant sent a Clalm to the Surety pursuant (o

Scction 5.1.2 or 5.2, or (2) on which the last labor or service was performed by anyone or the last materials or
equipment were furnished by anyone under the Construiction Contract, whichever of (1) or (2] first occurs. [fthe
provisions of this Paragraph are void or prohibited by [aw, the minimum period of limitation available to sureties as a
defense in the jurisdiction of the suit shall be applicable.

§ 13 Notice and Claims to the Surety, the Owner or the Contractar shall be mailed or delivered to the address shown
on the page on which their signature appears. Actual receipt of notice or Claims, however accomplished, shall be
sufficient compliance as of (he date received.

§ 14 When this Bond has been furnished to comply with a statutory or other legal requirement in the location where
the conslruction was (o be performed, any provision in this Bond conflicting with said statutory or legal requirement
shall be deemed deleted herefrom and provisions conforming to such statutory or ather legal requirement shall be
deemed incorporated herein. When so furnished, the intent is that this Bond shall be construed as a slatutory bond and
not as a common law bond.

§ 15 Upon request by any person or entity appearing to be a potential beneficiary of this Bond, the Contractor and
Owner shall promptly furnish a copy of this Bond or shall permit a copy to be made.

§ 16 Definitions
§16.1 Claim. A written statement by the Claimant including at & minimum:
.1 the name of the Claimant;
2 the name of the person for whom the labor was done, or materials or equipment furnished,
3 acopy of the agreement or purchese order pursuant to which labor, materials or equipment was
[urnished for use in the perfornance af the Construction Contract,
4 abrief description of the |abaor, materials or equipment fumnished;
.5 the date on which the Claimant last performed labor or last fitmished malerials or equipment for use in
the performance of the Construction Contract;
£ the total amount eamed by the Claimant {or labar, materials or equipment furnished as of the date of
the Claim;
.7 the lotal amount of previaus payments received by the Claimant; and
8 the total amount due and unpaid to the Claimant for labor, materials or equipment fumnished as of the
date of the Claim.

§ 16.2 Claimanl. An individual or entity having a direct contract with the C or with o subcontractor of the
Contractor to furnish labor, materials or equipment for use in the performance of the Construction Contracl. The term
Claimant also includes any individual or entity that has rightfully asserted a claim under an applicable mechanic’s lien
or similar statute against the real property upon which the Praject is located. The intent of this Bond shall be to
inciude without limitation in the terms “labor, materials or equipment™ that part of water, gas, power, light, heat, oil,
gasoline, telephone service or rental equipment used in the Construction Contract, architectural and engineering
services required for performance of the work of the Contractor and the Contractor’s subcontractors, and afl other
items for which 2 mechanic's lien may be asserted in the jurisdiction where the labor, materials or equipment were
furnished,

§ 16.3 Construction Contract. The egreement between the Owner and Contractor identified on the cover page,
including all Contract Documents and al changes made to the agreement and the Contract Dactments.

Init. AlA Document A312™ ~ 2010. The American Institule of Architects.
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§ 16.4 Owner Default, Failure of the Owner, which has not been remedied or waived, to pay the Cantractor as required
under the Construction Contract or to perform and complete or comply with the other matceial terms of the
Construction Contract.

§ 18.5 Contract Documents. All the documents that comprise the agreement between the Owner and Contractor.

aC and sut actor, the term C ctor in this Bond

§ 17 1{ this Band is issued for an agrecment beb
shall be deemed to be Subcontractor and the term Owner shall be deemed 1o be Contractor.

§ 18 Modifications to this bond are as follows:

(Space is provided belaw for additional signatures of added parties, other than those oppearing on the cover page)

CONTRACTOR AS PRINCIPAL SURETY
(Corporate Seal) Company: (Corporate Seal)

Company:

Slignature: Signature:
Name and Title: Name and Title:
Address Address

AlA Document A312™ - 2010, The Amarican InstRude of ArchiRtects.



GREAT AMERICAN INSURANCE COMPANY®
Administrative Office: 301 E 4TH STREET © CINCINNATI, OHIO 45202 ® 513-369-5000 ® FAX 513-723-2740

The number of persons authorized by
this power of attorney is not more than ELEVEN

No.0 21769
POWER OF ATTORNEY
KNOWALLMEN BY THESE PRESENTS: That the GREAT AMERIC AN INSURANCE COMPANY, a corporation organized and existing under
and by virtue of the laws of the State of Ohio, daes hereby nominate, constitute and appoint the person or persons named below, each individually il more than
one 1s named. its true and lawful attorney-in-fact. for it and in its name, place and stead Lo execute on behall of the said Company, as surety, any and all bonds.
undertakings and contracts of surctyship. or other written obligations in the nature thereof; provided that the liability of the said Company on any such bond,
undertaking or contract of surctyship exccuted under this authorty shall not exceced the limit staled below.

Name Address Limt of Power
DEBORAH NEICHTER SUSAN RITTER ALL OF ALL
JILL KEMP THERESA PICKERRELL LOUISVILLE, KENTUCKY $100,000,000
BARBARA DUNCAN AMY SMITH
MARK A. GUIDRY LEIGH MCCARTHY
SANDRA L. FUSINETTI JENNIFER EDWARDS

LYNNETTE LONG

This Power of Attomey revokes all previous powers 1ssued on behalf of the attomey(s)-in-fact named above.

IN WITNESS WHEREOF the GREAT AMERICAN INSURANCE COMPANY has caused these presents to be signed and attested by its appropriate
officers and its corporate seal hereunto affixed tns 20TH day of JuLy 2022

Attest GREAT AMERICAN INSURANCE COMPANY

Assistant Secyetary Divistonal Senior Viee President
STATE OF OHIO, COUNTY OF HAMILTON - sy MARK VICARIQ (877-371-2405)
On this 20TH day ol JULY ., 2022  before me personally appeared MARK VICARIO. to me known.

being cluly swomn, deposes and says that he resides in Cincinnati, Ohio, that he is a Divisivnal Senior Vice President of the Bond Division of Great American
Insurance Compuny, the Company described in and which executed the above instrument; that he knows the senl of the smd Company; that the seal affixed 10 the
said instrument is such corporate seal; that il was so uiTixed by authority of his office under the By-Laws of said Company, and that he signed his name therelo
by like authority

T SUSAN A KOHORST
S~z Notary Public
- eh State of Ohio

'@Q 4 My Comm. Expires
May 18, 2025

This Power of Attomey 15 granted by autharity of the following resolutions adopted by the Board of Directors of Great American Insurance Company
by unanimous written consent dated June 9, 2008.

RESOLVED: That the Divisional President, the xeveral Divisional Senior Vice Presidents, Divisional Vice Presidents and Divisonal dssistant Vice
Presidents, or any ane of them, be and hereby o anthorized. front time 1o fime, 1o appont one or more Attorneys-in-Fact 1o execute on behalf of the Company,
assurety, amy and all bonds. nndereakings and contracts of surenship, or other written obligatians in the nature thereof, to preseribe their respective dities ond
the respeetive limits of their authorit: and ta revoke any such appomtment at any time

ESOLVED FURTHER: That the ‘g seal and the signature of amv of the aforesard officers and anv Secretary or Assistant Secretary of the
Company may be affied by facsimile 1o any power of atiarney or cértificate of either Lrven for the execnisan of any bond. undertaking, contract of suretyship
at ather written abligation i the nanre thereof. such signature and seal when 5o used being hersby adoped by the Company as the arigingl signatre of such
afficer andd the eriginal seal of the Compam: to he valwd and bimiing upon the Company with the same force and effect as though manually affived.

CERTIFICATION

I.STEPHEN C. BERAHA, Assistant Secretary of Great American Insurance Coynpany, do hereby cenify that the foregoing Power of Allomey and
the Resolutions of the Board of Directors of June 9, 2008 have not been revoked and are now i full force and effect,

Signed and sealed this day of

Assistant Secretory

S1029AH (04720



§E?AIA Document A312™ - 2010

Performance Bond

CONTRACTOR: SURETY:

(Name, legal status and address) (Name, lego! siatus and principal place
L3geo, Inc. of business)

P.0. Box 12510 Great American Instrance Company

301 E Fourth Street

Lexingtan, KY 40583
Cincinnati, OH 45202

OWNER:
(Nanie, legal status and address)

Lexdngton-Fayette Urban County Govermment
200 € Maln St
Lexington, KY 40507

CONSTRUCTION CONTRACT
Date:

Amount: Rve Hundred Ninety-Four Thousand Nire Hundred and 007100

(s 594,900.00 )]
Description:
(Name and location) Govemment Annex Mechanical System Replacement Project

BOND
Date:
(Not earlier than Construction Controct Date)

AMOUNL e Hundred Hinety-Four Thousand Nine Hundred and 00/100

($  534,900.00 )
Modifications to this Bond: & None O Sce Section 16
CONTRACTOR AS PRINCIPAL SURETY
Company: (Corporaie Seal) Company: (Corporate Seal)
L2gco, Inc. Iﬂi {l Great Amenaan Insurance Campany
Signature: J ! J JI\._;..UvL— Signature:
Name 2 Y V Ure¢f e | Name Smith
and Title: [/ g - and Title:  Atomey-in-Fact

{Any additional sigriaturcs appeur on the last page of this Performance Bond.,)

(FOR INFORMATION ONLY — Name, address and telephone)

AGENT or BROKER: OWNER'S REPRESENTATIVE:
Smith Manus (Architcet, Engineer or other party:)
2307 River Roag, Sulte 200 KF1 Engineers

Louisdde, KY 40106
(800) 235-9347

3851215

This documeni has imporiant legal
consequences. Consultalion with
an attomey Is encouraged with
respoct to ils complstion or
modification.

Any singuler referencs lo
Contractor, Surety, Owner or
other party shall be considered
plural whers applicable.

AlA Document A312-2010
combinss two saparate bonds, a
Performance Bond and a
Payment Bond, inta ona form
This is not a singia combinad
Pardormanca and Paymeni Bond.

Init AlA Documont A312™ ~ 2010, The American Instiute of Archiects.
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Init.

§1 The Contractor and Surety, jointly and severally, bind themselves, their heirs, executors, administrators, successors
and assigns to the Owner for the performance of the Construction Contract, which is incorporated hercin by reference.

§ 2 If the Contractor performs the Construction Contract, the Surcty and the Contractor shall have no obligation under
this Bond, except when applicable to participate in a conference as pravided in Section 3.

§ 3 If there is no Owner Default under the Construction Contract, the Surety’s obligation under this Bond shall arise
after
.1 the Owner first provides notice to the Contractor and the Surety that the Qwner is considering declaring
a Contractor Default. Such notice shall indicate whether the Owner is requesting a conference among
the Owner, Contractor and Surety 1o discuss the Contractor's performance. If the Owner does not
request & conference, the Surety may, within five (5) business days after receipt of the Owner's notice,
request such a conference. If the Surety timely requests a conference, the Owner shall attend. Unless
the Owner agrees otherwise, any conference requested under this Section 3.1 shall be held within ten
{10) business days of the Surety’s receipt of the Owner’s notice. [f the Owmer, the Contractor and the
Surety agree, the Contractor shall be allowed a reasonable time to perform the Construction Contract,
but such an aprezment shall not waive the Owner's right, if any, subscquently Lo declare a Contractor
Default;
.2 the Owner declares a Contractor Default, terminates the Construction Contract and notifies the Surety;
and
.3 the Owner has agreed to pay the Balance of the Contract Price in accordance with the terms of the
Construction Contract to the Surety or 1o a contracior selected to perform the Construction Contract.

§ 4 Failure on the part of the Owner to comply with the natice requirement in Section 3.1 shall not constitute a failure
to comply with a condition precedent 1o the Surety’s obligations, or release the Surety from its obligations, except to
the extent the Surety demonstrates actual prejudice.

§ 5 When the Owner has satisfied the conditions of Section 3, the Surety shalt promptly and at the Surery’s expense
take one of the following actions:

§ 5.1 Arrange for the Contractor, with the cansent of the Owner, to perform and complete the Construction Contracy;

§ 5.2 Undertake to perform and complete the Construction Contract itself, through its agenls or independent
contractors;

§ 5.3 Obtain bids or negotiated proposals from qualified contractors acceptable (o the Ower for a contrac! for
performance and completion of the Construction Contract, arrange for a contract to be prepared for execution by the
Owner and g contractor selected with the Owner’s concurrence, to be secured with performance and payment bonds
executed by a qualified surety equivalent to the bonds issued on the Construction Contract, and pay to the Owner the
amount of damages as described in Section 7 in excess of the Balance of the Contract Price incurred by the Owner as
4 resubt of the Contractor Default; or

§ 5.4 Waive its right to perform ond complete, arrange for completion, or obtain a new contractor and with reasonable
promptness under the circumstances:
.1 ARer investigation, determine the amount for which it may be liable to the Owner and, as soon as
practicable after the amount is determincd, make payment to the Owner; or
.2 Deny liability in whole or in part and notify thc Owner, citing the reasons for denial.

§ 6 [fthe Surety does not proceed as provided in Section 5 with reasonable promptness, the Surety shall be deemed to
be in defauit on this Bond seven days after receipt of an additional written notice from the Owner to the Surety
demanding that the Surety perform its obligations under this Bond, and the Owner shall be entitled to enforce any
remedy available to the Owner. If the Surety proceeds as provided in Section 5.4, and the Owner refuses the payment
or the Surety has denied labiiity, in whale or in part, without {urther notice the Owner shall be entitled to enforce any

remedy available to the Owner.

AJA Document A312™ - 2010. The American Inslituta of Archiects.
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§7 If the Surety elects to act under Section 5.1, 5.2 or 5.3, then the responsibilities of the Surety to the Owner shall not
be greater than those of the Contractor under the Construction Contract, and the responsibilitics of the Owner to the
Surcty shall not be greater than those of the Owner under the Construction Conlract. Subject to the commitment by the
Owner o pay the Balance of the Contract Price, the Surety is obligated. without duplicatian, for

the responsibilities of the Contractor for correction of defective wark and completion of the

Construction Contracl;
.2 odditional legal, design professional and delay costs resulting from the Contractor’s Default, and

resulting from the actions or failure to act of the Surcty under Section 5; and
3 liquidated damages, or if no liquidated damages are specified in the Canstruction Contrac, actual
damages caused by delaycd performance or non-performance of the Contractor

§ BIf the Surety elects to act under Section 5.1, 5.3 or 5.4, the Surety's liability is limited to the amount of this Bond

§ 9 The Surety shall nol be liable to the Owner or others for obligations of the Contractor that are unrelated to the
Construction Contract, and the Balance of the Contract Price shall not be reduced or set off on account of any such
unrelated obligations. No right of action shall accrue on this Bond to any person or entity other than the Owner or its
heirs, executors, administrators, successors and assigns.

§ 10 The Surery hereby waives notice of any change, including changes of time, 1o the Construction Contract or to
related subcontracts, purchase orders and other oblipations.

§ 11 Any proceeding, legal or equitable, under this Bond may be instituted in any court of competent jurisdiction in
the location in which the werk ar part of the work is located and shall be instituted within two years after a declaration
of Contractor Default or within two years afier the Contractor ceased working or within two years afier the Surety
refuses or fails to perform its obligations undcr this Bond, whichever occurs first. If the provisions of this Paragraph
are void or prohibited by law, the minimum period of limitation available lo sureties as a defensc in the jurisdiction of

the suit shall be applicable.

§ 12 Notice to the Surety, the Owner or the Contractor shall be mailed or delivered to the address shown on the page
on which their signature appears.

§ 13 When this Bond has been fumished to comply with a statutory or other legal requirement in the location wherc
the construction was to be performed, any provision in this Bond conflicting with said statutory or legal requirement
shall be deemed deleted herefrom and provisions conforming to such statutory or other legal requirement shall be
deemed incorporated herein. When so furnished, the intent is that this Bond shall be consirued as a statutory bond and

not as a common law bond

§ 14 Definitions

§14.1 Balance of the Contract Price. The total amount payable by the Owner to the Contractor under the Construction
Contracl after all proper adjustments have been made, including altowance to the Contractor of any amounts received
or to be received by the Owner in settlement of insurance or other claims for damages Lo which the Contractor is
enlitled, reduced by all valid and proper payments made to or on behalf of the Contractor under the Construction

Contract.

§ 14.2 Construction Contract. The agreement between the Owner and Contractor identified on the cover page,
including ali Centract Documents and changes made to the agreement and the Contract Documents.

§ 14.3 Contractor Default. Failure of the Contractor, which has niot been remedied or waived, to perform or otherwise to
comply with a material tecm of the Construction Contract.

§ 14.4 Owner Default. Failure of the Owner, which has not been remedied or waived, to pay the Contractor as required
usider the Construction Contract or (o perform and complete or comply with the other material lerms of the
Construction Contract.

§14.5 Contract Documents. All the documents that comprisc the agreement between the Owner and Centractor.

§ 15 I this Bond is issucd for an agreement between a Contractor and subcontractor, the term Contractor in this Bond
shall be deemed to be Subcontractor and the term Owner shall be deemed to'be Contractor.

AlA Documant A312™ — 2014, The Amercan Instilula of Architects.
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§ 16 Modifications to this bond are as follows:

(Space Is provided below for additional signaiures of added parties, other than those appearing on the cover page.)

CONTRACTOR AS PRINCIPAL SURETY

Company: (Corporate Scal} Company: (Corporate Seal)
Signature: Signature:

Name and Title: Name and Title:

Address Address

AlA Documant A312™ = 2010. The American Instiuta of Architects,



WATA pocument A312™ - 2010

Payment Bond 3851215
CONTRACTOR: SURETY:

(Name, legal status and address) (Nante. legal status and principal place
Lageo, Inc of business)

P.0. Box 12510 Great American Insurance Company

Lexington, KY 40583 301 E Fourth Streel

Qndinnall, OH 45202
OWNER:
(Name, legal status and address)
Lexington-Fayette Urban County Govemment

200 E Main St
Lexington, KY 40507

CONSTRUCTION CONTRACT
Date:

AMOURL! Fiue Hundred Ninety-Four Thousand Nine Hundred and 00/100
($ 594.900.00 )

Description:
(Name and I ) G Annex Mex System Profect
BOND
Date:
Not earlier than Construction Contract Date)
AmOUNE g Hundred Ninety-Four Thousand Hine Hundred and 007100
3 594,900.00 ]

Modifications to this Bond: [ None O See Section l§
CONTRACTOR AS PRINCIPAL SURETY
Company; (Corporate Seal) Company: (Corporute Seal)
Lagco, Inc. f f Greal Amercan Imurafice Comoany

1 1) /.f. ol
Signature: [_f,r'__ir ST Sig » 2
Name 3 U e~ Name Smith -
and Title: i V\" Aen + and Tille: Atomey-in-Fact

This document has imporant legat
consaquences Consultation with
an etomay is encouraged with
respect lo its complation or
modification.

Any singular referenca lo
Cantractor, Surely, Owner or
cther party shall be contdarsg
plural where applicable.

AIA Document A312-2010
cambines iwo saparale bonds, a
Parformarce Bond and o
Paymenl Bond, Inlo one form.
This Is not a single combined
Performance ond Payment Bond,

i e
(Any additional sismaturers o

wear on the last page of this Payment Bond.)

(FOR INFORMATION ONLY — Name, address and telephone)

AGENT or BROKER:

Smith Manus

2307 River Road, Sulte 200
Lousville, KY <0206
(800) 235-9347

OWNER'S REPRESENTATIVE:
(Architect, Engineer or other party:)

KF1 Engineers

AlA Document AY12™ ~ 2010, The American Instfude of Architects,



§ 1 The Contractar and Surety, jointly and scverally, bind themselves, their heirs, executors, administrators, successors
and assigns to the Owner to pay for labor, materials and equipment furnished for use in the performance of the
Construction Contract, which is incorporated herein by reference, subject to the following terms.

§ 2 If the Contractor promptly makes payment of all sums due to Clai and defends, indemnifies and holds
harmless the Owner from claims, demands, licns or suits by any person ar entity seeking puyment for lubor, materials
or equipment fumished for use in the performance of the Construction Contract, then the Surety and the Contractor

shal! have no obligation under this Bond.

§ 3 [Fthere is no Owner Defaulc under the Construction Contract, the Surety's obligation to the Owner under this Bond
shall arisc after the Owner has promptly notified the Contractor and the Surety (at the address described in Section 13)
of claims, demands, liens or suits against the Owner or the Owner's property by any person or entity seeking payment
for labor, materials or equipment furnished for use in the performance of the Canstruction Contract and tendered
defense of such claims, demands, licns or suits to the Contractor and the Surcty.

§ 4 When the Owner has satisfied the conditions in Section 3, the Surety shall promptly and at the Surety’s expense
defend, indemnify and hold harmless the Owner against a duly tendered cloim, demand, lien or suit

§ 5 The Surety s obligations to a Claimant under this Bond shall arise after the following:

§ §.1 Claimants, who do not have a dircct contract with the Contractor,

.1 have furnished a written natice of non-payment to the Contractor, stating with substantial accuracy the
amount claimed and the name of the party to whom the materials were, or equipment was, furnished or
supplied or for whom the labor was done or performed, within ninety (90) days after having lost
perfarmed labor or last furnished materials or cquipment included in the Claim; and

.2 haeve sent a Claim to the Surety (at the address described in Section [3)

§ 5.2 Claimants, who are employed by or have a direct contract with the Contractor, have scnt a Claim to the Surcty (at
the address described in Section 13).

§ 6 If a notice of non-payment required by Section 5.1.1 is given by the Owner to the Contractor, that is suflicient tv
satisfy 2 Claimant’s obligation to furnish a written notice of non-payment under Section 5.1.1.

§ 7 When a Claimant has satisfied the conditions of Sections 5.1 or 5.2, whichever is applicable, thc Surety shall
promptly and at Lhe Surety's expense take the following actions:

§ 7.1 Send an answer to the Claimant, with a copy to the Owner. within sixty (60) days after receipt of the Claim,
stating lhe amounts that are undisputed and the basis for challenging any amounts that arc disputed; and

§ 7.2 Pay or arrange for payment of any undisputed amounts

§ 7.3 The Surety's failure to discharge its obligations under Section 7.1 or Section 7.2 shall not be deemed to
constitute a waiver of defenses the Surety or Contractor may have or acquite as to a Claim, except as to undisputed
amounts for which the Surety and Claimant have reached agreement. I, however, the Surcty fails to discharge its
obligations under Section 7.1 or Section 7.2, the Surety shall indemnify the Claimant for the reasonable attormey’s
fees the Claimant incurs thereafler 1o recover any sums found to be duc and owing to the Claimant.

§ 8 The Surcty’s tolal obligation shall not exceed the amount of this Bond, plus the amount of reasonable attarney’s
fees provided under Section 7.3, and the amount of this Bond shall be credited for any payments made in good faith

by the Surety.

§ 9 Amounts owed by the Owner to the Contractor under the Construction Contract shall be used for the performance
of the Construction Contract and to satisfy claims, if any, under any construction performance bond. By the
Contractor furnishing and the Owner accepting this Bond, they agree that alf tunds earned by the Contractor in the
performance of the Construction Contract are dedicated to satisfy ohligations of the Contractor and Surety under this
Bond, subject to the Owner’s priority to use the funds for the completion of the work.

Ikt AlA Documant A312™ - 2010, The Americon Instiute of Archilects.
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§10 The Surety shall not be liable to the Owner, Claimants or others for obligations of the Contractor that are
unrelated to the Construction Contract, The Owner shall not be liable for the payment of any casts or expenses of any
Ctaimant under this Bond, and shall have under this Bond no obligation to make payments to, or give notice on behalf
of, Claimants or otherwise have any obligations to Claimants under this Bond

§ 11 The Surety hereby waives notice of any change. including changes of time, to the Construction Contract or {0
related subcontracts, purchase orders and other obligations,

§ 12 No suit or action shall be commenced by a Claimant under this Bond other than in a court of compctent
jurisdiction in the state in which the project that is the subject of the Construction Contract is located or afier the
cxpiralion of one year from the date (1) on which the Claimant scnt a Claim to the Surety pursuant (o

Section 5.1.2 or 5.2, or (2) on which the last labar or service was perfarmed by anyone or the last materials or
equipment were furnished by anyone under the Construction Contract, whichever of (1) or (2) first accurs. 1f the
provisiens of this Paragraph arc void or prohibited by [aw, the minimum period of limitation available to sureties 15 a
defense in the jurisdiction of the suit shall be applicable.

§ 13 Notice and Claims to the Surety, the Owmer or the Contractor shall be mailed or delivered to the address shown
on the page on which their signature appears. Actual receipt of notice or Claims, however accomplished, shall be
sufficient compliance as of the date received.

§ 14 When this Bond has been furnished to comply with a statutory or other legal requirement in the location where
the construction was to be performed, any provision in this Bond conflicting with said statutory or legal requirement
shalf be deemed deleted herefrom and provisions confarming to such statutory or other lcgal requirement shall be
deemed incorporated herein, When so furnished, the intent is that this Bond shall be construed as a statutory bond and
not as a common law bond.

§ 15 Upon request by any person or catity appearing to be o potential beneficiary ol this Bond, the Contractor and
Owner shall promptly fumish a copy of this Band or shall permit a copy to be made.

§ 16 Definitions
§16.1 Claim. A written statement by the Claimant including at a minimum:
. the namc of the Claimant;
.2 the name of the person for whom the labor was done, or malerials or equipment furnished;
.3 acopy of the agreement or purchase arder pursuant to which labor, materials or equipment was
furnished for use in the perfonnance of the Construction Contract;
4 abriel description of the |abor, materials or equipment fumished;
.5 the date on which the Claimant last performed labor or last furnished materials or equipment for use in
the performance of the Construction Contract;
£ the total amount eamed by the Claimant foc labar, materials or equipment furnished as of the date of
the Claim;
the total amount of previous payments received by the Claimant; and
8 the tatal amount due and unpaid to the Claimant for labor, materials or equipment furnished as of the
date of the Cloim.

P

§16.2 Claimant. An individual or eatity having a direct contract with the Contractor or with a subcontractor of the
Contractor to furnish labor, materials or equipment for use in the performance of the Construction Contract. The term
Claimant also includes any individual or entity that has rightfitlly asserted a claim under an applicable mechanic’s lien
or similar statute against the real property upon which the Project is located. The intent of this Bond shall be to
include without limitation in the terms *labor, materials or equipment” that part of water, gas, power, light, heat, oil,
gasoline, telephone service or rentat equipment used in the Construction Contract, architectural and engincering
services required for performance of the work of the Contractor and the Contractor's subcontractors, and all other
items for which a mechanic's licn may be asserted in the jurisdiction where the labor, materials ar equipment were

furnished,

§ 16.3 Construclion Contract. The agreement betwcen the Owner and Contractor identified on the cover page,
including all Contract Documents and all changes made  the agreement and the Contract Documents.

Init AlA Documani AJ12™ = 2010, The Amercan instRule of Archilects.
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§ 16.4 Owner Dafault. Failure of the Owner, which has not been remedied or waived, to pay the Cantractor as required
under the Construction Contract or lo perform and complete or comply with the other material terms of the
Construction Contract.

§ 16.5 Contract Documents. All the documents that comprise the agreement between the Owner and Contractor.
§ 17 17 this Band is issued for an agreement between a Contractor and subcontractor, the term Contractor in this Bond
shall be deemed to be Subcontractor and the term Owner shall be deemed to be Contractor.

§ 18 Modifications to this band are as follows:

(Space is provided below for additional signatures of added parties, other than those appearing on the cover page.)

CONTRACTOR AS PRINCIPAL SURETY
(Corporate Seal) Company: (Corporate Seal)

Company:

Signanre: Signature:
Name and Title: Name and Title:
Address Address

AlA Document A312™ = 2010, The American insfitule of ArchRects.



GREAT AMERICAN INSURANCE COMPANY®
Administrative Office: 301 E 4TH STREET © CINCINNATI, OHIO 45202 ® 513-368-5000 ® FAX 513-723-2740

The number of persons authorized by
this power of attorney is not more than ELEVEN

No.0 21769
POWER OF ATTORNEY
KNOWALLMEN BY THESE PRESENTS: That the GREAT AMERICAN INSURANCE COMPANY. a corporation organized and existing under
and by virtue of the laws of the State of Ohio, does hereby nominate, constitute and appoint the person ur persons named below, each individually if more than
one 15 named, its true and lawful attorney-in-facl. for it and in its name, place and stead to execule on behalf of the said Company, as surety, any and all bonds,
undertakings and contracts of surcryship. or other written obligations in the nature thereof; provided that the liability of the said Company on any such bond,
undertaking or contract of surctyship cxccuted under this authority shall not exceed the limit stated below.

Name Address Limit of Power
DEBORAH NEICHTER SUSAN RITTER ALL OF ALL
JILL KEMP THERESA PICKERRELL LOUISVILLE, KENTUCKY $100,000,000
BARBARA DUNCAN AMY SMITH
MARK A. GUIDRY LEIGH MCCARTHY
SANDRA L. FUSINETTI JENNIFER EDWARDS

LYNNETTE LONG

This Power of Attorney revokes all previous powers issued on beholf of the attomey(s)-in-fact named above.

N WITNESS WHEREOF the GREAT AMERICAN INSURANCE COMPANY hias caused these presents to be signed and attested by its appropriate
officers and its corporate seal hervunto aflixed this 20TH day of JuLy 2022
Altest GREAT AMERICAN INSURANCE COMPANY

Assistant Secsetary Divisional Senior Yice President
STATE OF OHIO. COUNTY OF HAMILTON - ss: MARK VICARIO (B77-377-2405)
On thiy 20TH day of JuLy . 2022 before me personally appeared MARK VICARIO, to me known,

being duly swom, deposes and says that he resides in Cincinnati, Ohio, thal he is a Divisional Senior Vice Prewident of the Bond Division of Grest American
Insurance Campany, the Company described in and which executed the above instrument; that he knows the seal ol the said Company; that the seal affixed to the
saud instrument is such corporate seal; that it was s affived by authonity of his affice under the By-Laws of snid Company, and 1hat he stgned his name thereto
by like authority

T SUSAN A KOHORST

iSnz Notary Public

it E:;.‘ State of Ohio

‘%’L 4 My Comm. Expires
May 18, 2025

This Power of Attorney 1s granted by authority of the following resolutions adopted by the Board of Directors of Great American Insurance Company
by unanimous written consent dated June 9, 2008.

RESOLVED: That the Divisional Prexident, the several Divisional Senior Vice Presidents. Divisional Vice Presidents and Divisonal dssistant Vice
Prexidunts, or any ane of them, be and Rereby is qutharized, from time to lume, (o appoint one or more ditorneys-in-Fact to execute on behalf of the Company,
assurety, amy and alf boneds, nndertakings and contracis of sureeyship, ar other wiitten ahligations in the nature thereof; to preserilic their respective dhties and
the reapiective fimis of their authorinv: amd o revolie any sueh agguaniment at any time

RESOLVED FURTHER: That the Company: seal and the signatire of ony of the aforesid officers and any Secrelary or Assistant Secretary of the
Company may be affived by facsimile to any power of attorney or cerlificate of either gtven for the execution af any bond. nedertaking, contrac! of suretyship.
ur ather written obligation in the mre thereof, such signenttire and seal when so used being heveby adopred by the Company as the orind signature of snch
affiver andd the orsgmal seal of the Company to be valvd and binding upen the Compeny with the same force and effect ay though manually afficed

CERTIFICATION

I.STEPHEN C. BERAHA. Assistant Secretary of Gireat American Insurance Company, do hereby certify that the foregoing Power of Atlomey and
the Resolutions of the Buatd of Directors of June 9, 2008 have not been revoked and are now in full force and eHect.

Signed and sealed this day of

Assistant Secretory

$7028AH (0720
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SATA pocument A312™ - 2010

Performance Bond
CONTRACTOR: SURETY:
(Name, legal status and address) (Name, legal status and principal place
\agoo, Ine. of business)
P.D. Box 12510 Great American Insurance Company
301 E Fourth Strest

Lexingtan, KY 40583
Cincinnad, OH 45202

OWNER:

(Name, legal stanes and address)

Lxdngton-Fayette Urban County Govemment
200 E Main St
Lexington, KY 40507

CONSTRUCTION CONTRACT
Date:

Amount: Five Hundred Ninety-Four Thousand Nire Hundred and 007100

s $54,900.00
Description:
(Name and location ) Government Annex Mechanica! System Replacement Project

BOND
Date:
(Not earlier than Construction Contract Date)

AMOUNL: Fve Hundred Ninety-Four Thousand Nine Hundred and 00/100

($  594,900.00
Modifications to this Bond: & None 0O See Section 16
CONTRACTOR AS PRINCIPAL SURETY
Compeny: (Corporate Seal) Company: (Corporate Seal)

Lagea, Inc. / n i Great American Insuraace Company _
] 3

!
/l / s
Signature: 4 Iy, l\_}L‘—‘*«‘-— Signalure:

Name VYN U feae | Name g qun
and Title; fad ~ [ andTite: Atomey-inFact
(Any additional sigratures appecr on the last page of this Performance Bond.)

(FOR INFORMATION ONLY — Name, address and telephone)

AGENT or BROKER: OWNER'S REPRESENTATIVE:
Smith Manus (Architcet, Enginecr ar other party:)
2307 River Road, Suite 200 KF1 Engineers

Loutsvife, KY 40206
(800) 235-9347

3851215

This document has imporiant legal
consaquences. Consultafion with
an attomay Is encoursged with
respecl lo ils completion or
modification.

Any singuler refsrence to
Conlractor, Surety, Owner or
other party shall be considered
plural whaere applicable.

AlA Documenl A312-2010
combines two separals bonds, 8
Parformance Bond and a
Paymenl Bond, inlo ane form,
This Is not a singla combined
Parformance and Paymant Bond.
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§1 The Contractor and Surety, jointly and severally, bind themselves, their heirs, executors, administrators, successors
and assigns to the Qwner for the performance of the Construction Contract, which is incorporated hercin by reference.

§ 2 [f the Contractor performs the Construction Contract, the Surcty and the Contractor shall have no obligation under
this Bond, except when applicable to participate in a conference as provided in Section 3.

§ 3 I there is no Owner Default under the Construction Contract, the Surety’s obligation under this Bond shall arise
after
1 the Qwner first provides notice to the Contractor and the Surety that the Owner is considering declaring
a Contractor Default. Such notice shall indicate whether the Owner is requesting a conference among
the Owner, Contractor and Surety lo discuss the Contractor's performance. If the Owner does not
request & conference, the Surety may, within five (5) business days after receipt of the Owner’s notice,
request such a conference. |f the Surety timely requests a conference, the Owner shall attend. Unless
the Owner agrees otherwise, any conference requested under this Section 3.1 shall be held within ten
(10) business days of the Surety's receipt of the Owner's notice. If the Owner. the Contractor and the
Surety agrec, the Contractor shall be allawed a rcasonable time to perform the Construction Contract,
but such an agreement shall not waive the Owner’s right, il any, subsequently to declare a Contractor
Default;
.2 the Owner declares a Contractor Default, terminates the Construction Contract and notifies the Surety;
and
3 the Owner has agreed lo pay the Balance of the Contract Price in accordance with the terms of the
Construction Conlract to the Surety or to a contraclor selected to perform the Canstruction Contract,

§ 4 Failure on the part of the Owner to comply with the nolice requirement in Section 3.1 shall not constitute a failure
to comply with a condition precedent to the Surety’s obligations, or release the Surety from its obligations, except to
the extent the Surety demonstratces actual prejudice.

§ 5 When the Osner has satisfied the conditions of Section 3, the Surety shall promptly and at the Surety’s expensc
take one of the following actions:

§ 5.1 Arrange for the Contractor, with the consent of the Owuer, to pecform and complete the Construction Contract;

§ 5.2 Undertake to perform and complete the Construction Contract itself, through its agenls or independent
contractors;

§ 5.3 Obtain bids or negotiated proposals from qualified contractors acceptable to the Ower for a contract for
performance and completion ol the Construction Contract, acrange for a contract to be prepared for execulion by the
Owner and & contractor selected wilh the Owner’s concurrence, to be secured with performance and payment bonds
executed by a qualified surety equivalent to the bands issued an the Construction Contract, and pay to the Owner the
amount of damages as described in Section 7 in excess of the Balance of the Contract Price incurred by the Owner as
4 result of the Contractor Default; or

§ 54 Waive its right to perform ond compiete, arrange for completion, or obtain a new contraclor and with reasonable
promptness under the circumstances:
.1 ARer investigation, determine the amount for which it may be liable to the Owner and, as saon as
practicable after the amount is determincd, make payment to the Owner; or
.2 Deny liability in whole or in part and notify thc Owner, citing the reusons for denial.

§ 6 (f the Surety does not proceed as provided in Section S with reasonable promptness, the Surety shall be deemed to
be in default on this Bond seven days after receipt of an additional written notice from the Owner to the Surety
demanding that the Surety perform its obligations under this Bond, and the Owner shall be entitled to enforce any
remedy available to the Owner. If the Surety proceeds as provided in Section 5.4, and the Owner refuses the payment
ar the Surety has denied liability, in whale ar in part, without further notice the Owner shall be entitled to enforce any

remedy available to the Owner.

Init. AlA Documeni A312™ ~ 2010, The American Insiitute of Archiscts.
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§ 7 ITthe Surety efects lo act under Section 5.1, 5.2 ar 53, then the responsibilities of the Surety to the Owner shall not
be greater than those of the Contractor under the Construction Contract, and the responsibilities of the Owner to the
Surcty shall not be greater than those of the Owner under the Construction Contract. Subject to the commitment by the
Owner o pay the Balance of the Coniract Price, the Surety is obligated. without duplication, for

N the responsibilities af the Contractor for camection of defective wark and completion of the

Construction Contract;
.2 additional legal, design professional and delay costs resulting from the Contractor's Defauli, and

restlting from the actions or failure to act of the Surcty under Section 5; and
3 liquidated damages, or il no liquidated damages are specified in the Construction Cantracl, actual
damages caused by delayed performance or non-performance of the Canlractor.

§ 8 I the Surety elects to act under Section 5.1, 5.3 or 5.4, thic Surety’s liability is limited to the amount of this Bond.

§9 The Surety shall not be liable to the Owner or others for obligations of the Contractor that are unrelated to the
Construction Contract, and the Balance of the Contract Price shall not be reduced or set off on account of any such
unrelated obligations. No right of action shall accrue on this Bond to any person or entity other than the Owner ar its
heirs, executors, administrators, successors and assigns.

§ 10 The Surety hereby waives notice of any change, including changes of time, to the Construction Contract or to
related subcontracts, purchase orders and other obligations.

§11 Any procecding, legal or equitable, under this Bond may be instituted in any court of competent jurisdiction in
the lacation in which the work or part of the work is located and shall be instituted within two years after a declaration
of Contractor Default or within two years after the Contractor ceased warking or within two years after the Surety
refuscs or fails to perform its obligations under this Bond, whichever occurs first. If the provisions of this Paragraph
are void or prohibited by law, the minimum period of limitation available to sureties as a defense in the jurisdiction of

the suit shall be applicable.

§ 12 Notice to the Surety, the Owner or the Contractor shall be mailed or delivered to the address shown on the page
on which their signature appears.

§ 13 When this Bond has been furmtished to comply with a statutory or other legal requirement in the location where
the construction was to be performed, any provision in this Bond conflicting with said statutory or legal requirement
shall be deemed deleted herefrom and provisions conforming to such statutory or other legal requirement shall be
deemed incorporated herein. When so furnished, the intent is that this Bond shall be construed as a starutory bond and

not as a common law band.

§ 14 Definitions

§ 14.1 Balance of the Contract Price. The total amaunt payable by the Owner to the Contractor under the Construction
Cantracl after all proper adjustments bave been made, including allowance to the Contractor of any amounts received
or to be received by the Owner in scttlement of insurance or other claims for damages Lo which the Contractor is
entitled, reduced by all valid and proper payments made to or on behalf of the Contractor under the Constniction

Contract.

§ 14.2 Construction Contract. The agrecment between the Owner and Contractor identified on the cover page,
including all Contract Dacuments and changes made ta the agreement and the Contract Documents.

§ 14.3 Contractor Default. Failure of the Contractor, which has not been remedied or waived, to perform or otherwise to
camply with a material term of the Construction Contract.

§ 14.4 Owner Default. Failurc of the Qwner, which has not been remedied or waived, to pay the Contractor as required
under the Construction Contract or 1o perform and complete or comply with the other material terms of the
Canstruction Contract.

§14.5 Contract Documents. All the documents that comprisc the agreement between the Owner and Contractor.

§ 15 i€ this Bond is issucd for an agreement between a Contractor and subcontractor, the term Contractor in this Bond
shall be deemed to be Subcontractor and the term Owner shall be deemed to be Contractor,

AlA Dacument A312™ — 2010. The American Institule of Archilects.
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§ 16 Modifications to this band are as follows:

(Space is provided below for additional signatures of added parties, other than those appearing on the cover page.)
CONTRACTOR AS PRINCIPAL SURETY

Company: (Corporate Scal) Company: (Corporate Seal)
Signature: Signature:

Name end Title: Name and Title:

Address Address

AlA Document A312™ - 2010, The American Institute of Architscts.



BATA pocument A312™ - 2010

Payment Bond
CONTRACTOR: SURETY:
(Name, legal status and address) (Name. legal status and principal place
Lagee, Inc of business)
P.0. Box 12510 Great American nsurance Company
Lexington, KY 40583 301 E Fourth Street
Cincnnat, OH 45202
OWNER:

(Name, legal status and address)
Lexington-Fayette Urban County Gavemment

200 E Main 5t
Lexington, KY 40507

CONSTRUCTION CONTRACT
Date:

Amount: Five Hundrad Ninety-Four Thousand Nine Mundred and 007108

L (s 594,900.00

Description:
(Name and location) Annex | System Profect
BOND
Date:
(Not carlier than Construction Contract Date)
AmOURE: Fyp pundred Ninety-Four Thousand Mine Hundred and 00/100

_ . o 11§ 59450000
Modifications to this Bond: [ None O See Section 1
CONTRACTOR AS PRINCIPAL SURETY
Company: (Corporate Seal) Company: (Corporale Seal)
Lageo, Inc. /l (} /:' Great American Insursfte Compary
Signature: /- 1 J I\ sl Sig : Lt i
Name = A7 1,1' (y reee~g Name Womth
and Title: Pl Aen and Title: Atomey-m-Fact

(Any additional signatirer appear on the last page of this Payment Bond )
pp ra,

(FOR INFORMATION ONLY — Name, addyess and telephone)

This document has important legal
consaquences. Consutiation with
an attomay is encouraged with
respect la its complaiion or
modification.

Any singular referancs la
Cantractor, Surety, Owner or
other party shall be considered
plural whars applicable.

AIA Document A312-2010
combines iwo saparala bonds, 3
Perlormance SBond and o
Paymonl Bond, Inlo one form.
This Is not a single combined
Performance and Paymenl 8and.

AGENT or BROKER:

OWNER'S REPRESENTATIVE:

(Architect, Engineer or other party:}
Smith Manus
2307 River Road, Sulte 200 KF1 Engineers
Lousvifle, KY 40206
(800) 235-9347

it AIA Document A312™ - 2010. The Amarican Instiuta of Archilgcis, L
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At

§ 1 The Contractor and Surety, jointly and severalty, bind themselves, their heirs, ] ators,
and assigns to the Owner to pay for {abor, materials and equipment furnished for use in the performance of the
Construction Conuract, which Is incorporated herein by reference, subject to the following terms.

§ 2 If the Contractor promptly makes payment of all sums due to Claimants, and defends, indemnifics and holds
harmless the Owner from claims, demands, licns or suits by any person or entity seeking payment for labor, materials
or equipment famished for use in the performance of the Construction Contract, then the Surety and the Contractor

shall have no obligation under this Bond.

§ 3 [Fthere is no Owner Default under the Construction Cantract. the Surety's obligation to the Owner under this Bond
shall arisc after the Owner has promptly notified the Contractor and the Surety (at the address described in Section 13)
of claims, demends, liens or suits against the Owner or the Qwner's property by any person or entity seeking payment
for labor, materials or equipment fumnished for use in the performance of the Construction Contract and tendered
defense of such claims, demands, liens or suits to the Contractor and the Surcty.

§ 4 When the Owaer has satisfied the conditions in Section 3, the Surety shall promptly and at the Surety’s expense
defend, indemnify and hald harmless the Owner against a duly tendered claim, demand, lien or suit.

§ 5 The Surety's obligations o a Claimant under this Bond shall arisc after the following:

§ 5.1 Claimants, who do not have a direct contract with the Contractor,

.1 have furnished 8 writlen notice of non-payment to the Contractor, stating with substantial accuracy the
amount claimed and the name of the party to whom the materials were, or equipment was, fumnished or
supplied or for whom the labor was done or performed, within ninety (90) duys after having last
performed labor or last furnished materials or cquipment included in the Claim; and

.2 have senl 2 Claim to the Surety (at the address described in Sectlon 13).

§ 5.2 Clmimants, who are empioyed by or have a direct contract with the Contractor, have sent a Claim to the Surcty (at
the address described in Section 13).

§ 6 I a notice of non-payment required by Section 5.1.1 is given by the Owner to the Contractor, that is sufticient lu
satisfy a Claimant’s obligation to furnish a written notice of non-payment under Section 5.1.1.

§ 7 When a Claimant has satisfied the conditions of Sections 5.1 or 5.2, whichever is applicable, the Surety shall
promiptly and at the Surety's expense take the following actions:

§1.1 Send an answer to the Claimant, with a copy to the Owner, within sixty (60) days afer receipt of the Claim,
stating the amounts that are undisputed and the basis for challenging any ts that arc disputed; and

§7.2 Pay ar arrange for payment of any undisputed amounts

§ 7.3 The Surety's failure to discharge its obligations under Section 7.1 or Section 7.2 shall not be deemed to
constitutc a waiver of defenses the Surety or Contractor may have or acquire as to a Claim, except s to undisputed
amounts for which the Surcty and Claimant have reached sgreement. 1f, however, the Surety (ails to discharge its
obligations under Section 7.1 or Section 7.2, the Surety shall indemnify the Claimant for the reasonable attomey's
fees the Claimant incurs thereafter to recover any sums (ound to be dug and owing to the Claimant.

§ 8 The Surety’s total obligation shall not cxceed the amount of this Bond, plus the amount of reasonable attorney's
fees provided under Section 7.3, and the amount of this Bond shail be credited for any payments mode in good faith

by the Surety.

§9 Amounts owed by the Owner to the Contractor under the Construction Contract shall be used for the performance
af the Canstruction Conlract and to satisfy claims, if any, under any construction performance bond. By the
Contractor {urnishing and the Owner accepting this Bond, they agree that all funds eamed by the Contractor in the
performance of the Construction Contract are dedicated to satisfy obligations of the Contractor and Surety under this
Bond, subject to the Owner's priority to use the funds for thc completion of the work.

AlA Document A312™ - 2010. Tha Amarcan insittute of ArchRtects,



§10 The Surety shall not be liable ta the Owner, Claimants or others for obligations of the Contractor that are
unrefated to the Construction Contract. The Owner shall not be liable for the payment of any costs or expenses of any
Claimant under this Bond, and shall have under this Bond no obligation to make paymenls to, or give nntice on behalf
of, Claimants or otherwise have any obligations ta Claimants under this Bond.

§ 11 The Surety hereby waives notice of any change, including changes of time, to the Construction Contract or to
related subcontracts, purchase orders and other obligatians.

§ 12 No suit or action shall be commenced by a Claimant under this Bond other than in a court of competeni
Jjurisdiction in the state in which the project that is the subject of the Construction Contract is lacated or afler the
expiration of one year from the date (1) on which the Claimant sent a Clalm to the Surety pursuant 1o

Section 5.1.2 or 5.2, or (2) on which the last labar or service was performed by anyone or the last materials or
equipment were furnished by anyone under the Construction Contract, whichever of (1) ur (2) first occurs. {f the
provisions of this Paragraph are void or prohibited by [aw, the minimum peried of fimitation evailable to sureties 1s a
defense in the jurisdiction of the suit shall be applicable,

§13 Notice and Claims to the Surety, the Owner or the Contractor shall be mailed or delivered to the address shown
on the page on which their signature appears. Actual receipt of notice or Claims, however accomplished, shall be
sufficient compliance as of the date received.

§ 14 When this Bond has been furnished to comply with a statutory or other legal requirement in the locaiion where
the construction was (o be performed, any provision in this Bond conflicting with said statutory or legal requirement
shall be deemed deleted herefrom and provisions confarming to such statutory or other legal requirement shall be
deemed incorporated herein. When so furnished, the intent is that this Bond shall be construed as a statutory bond and
not as a common {aw bond.

§ 15 Upon request by any person or entity appeering to be a potential beneficiary of this Bond, the Contractor and
Owner shall promptly fumnish a copy of this Bond or shall permit a copy to be made.

§ 16 Definitions
§16.1 Claim. A written statement by the Claimant including at a minimum:
a1 the name of the Claimant;
2 the name of the person for whom the labor was done, or malerials or equipment furnished;
.3 acopy of the agreement or purchase order pursuant to which labar, materials or equipment was
Turnished for use in the perfonmance af the Construction Contract;
4 abriefdescription of the |abor, materials or equipment fumished;
.5 the date on which the Claimant last performed labor or last furnished materials or equipment for use in
the performance of the Construction Contract;
£ the total amount vamed by the Ctaimant {or labar, materials or equipraent furnished as of the date of
the Claim;
the total amouat of previous payments received by the Claimant; and
the tatal amount due and unpaid to the Claimant for labor, materials or equipment fumnished as of the
date of the Claim.

@

§16.2 ClaimanL An individual or entity having a direct contract with the Contractor or with o subcentractor of the
Contractor to furnish fabor, materials or equipment for use in the performance of the Construction Contract, The term
Claimant also includes any individugl or entity that has rightfully asserted a claim under an applicable mechanic's fien
or similar statute against the real praperty upon which the Project is localed. The intent of this Bond shall be to
include without limitation in the terms “labor, materials or equipment™ that part of waler, gas, power, light, heat, oil,
gasoline, telephone service or rental equipment used in the Construction Contract, architectural and engincering
services required for performance af the work of the Contractor and the Contractor’s subcontractors, and all other
items for which a mechanic’s lien may be asserted in the jurisdiction where the labor, materials ar equipment were
furnished.

§ 16.3 Construction Contract. The agreement betwcen Uie Owncr and Contractor identified on the cover page,
including all Cantract Documents and all changes made to the agreement and the Contract Documents.

nlt AlA Documant AJ12™ ~ 2010, The Amercan InstRule of Architects.
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§ 16.4 Owner Default. Failure of the Owmer, which has not been remedied or waived, to pay the Contractor es required
under the Construction Contruct or to perform and complete or comply with the other material terms of the
Construction Contract.

§ 16.5 Contract Documents. All the documents that comprise the agreement between the Owner and Contractor.

§ 1717 this Band is issued for an agr betweena C and subcontractor, the term Contractor in this Bond
shall be deemed to be Subcantractor and the term Owner shall be deemed to be Contractor.

§ 18 Modifications to this bond are as follows:

(Space is provided belaw for additional signatures of added parties, other than those appearing on the cover page.)

CONTRACTOR AS PRINCIPAL SURETY

Company: (Corporate Seal) Company: (Corporate Seal)
Signature: Signature:

Name and Title: Name and Title:

Address Address

Inlt AlA Document A¥12™ = 2010. The Amarican insitude of ArchRects.
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GREAT AMERICAN INSURANCE COMPANY®
Administrative Office: 301 E 4TH STREET © CINCINNATI, OHIO 45202 ® 513-369-5000 ® FAX 513-723-2740

The number of persons authorized by
this power of attorney is not more than  ELEVEN

No.0 21769
POWER OF ATTORNEY
KNOWALLMEN BY THESE PRESENTS: That the GREAT AMERICAN INSURANCE COMPANY, a corporation organized and existing under
and by virtue of the laws of the State of Ohio, does hereby nominate, constitute and appoint the person or persons namecd below, each individually if more than
one 1s named, its true and lawful atomey-in-fact. for it and in ils name, place and stead 1o execute on behalf of the said Company, as surety, any and all bonds,
undertakings and contracts of surceyship. or other written obligations in the nature thereof; provided that the tiability of the said Company on any such bond.
undertaking or contract of suretyship executed under this authority shall not exceed the limnit stated below.

Name Address Limit of Power
DEBORAH NEICHTER SUSANRITTER ALL OF
JILL KEMP THERESA PICKERRELL LOUISVILLE, KENTUCKY $100,000,000
BARBARA DUNCAN AMY SMITH
MARK A. GUIDRY LEIGH MCCARTHY
SANDRA L. FUSINETTI JENNIFER EDWARDS

LYNNETTE LONG

This Power of Attorney revokes all previous powers issued on behall of the attomey(s)-in-fact named above.

IN WITNESS WHEREOF the GREAT AMERICAN INSURANCE COMPANY has caused these presents 10 be signed and attested by its appropriate
officers and its corporate seal hereunto allixed ths 20TH day of JuLy . 2022
Altest GREAT AMERICAN INSURANCE COMPANY

Asswtant Seeretary Divisional Semor Vice President
STATE OF OHIO. COUNTY OF HAMILTON - sy MARK VICARIQ [877-377-2405)
On this 20TH day of JuLy , 2022  before me personally uppeared MARK VICARIO, to me known.

being duly swom., deposes and says that he resides in Cincinnati. Ohio, that he is a Divisional Senior Vice President of the Bond Division of Grest American
Insurance Campiny, the Company described in and which executed the above instrument; that he knows the seal of the said Campany; that the seal affixed to the
said instrumient is such corporate seal; that it was so uiTixed by outhority of his office under the By-l.aws of said Company, and that he signed his name thereto
by like authority,

T SUSAN A KOHORST
R
fited sl Notary Public
% State of Ohio
RO A My Comm. Expires
May 18, 2025

This Power of Attomey 1s granted by authonity of the fallowing resolutions adopted by the Board of Directors of Great American Insurance Company
by unanimous written consent dated June 9, 2008.

RESOLVED: That the Divisional President, the veveral Divisional Senior Vice Presidents, Divisional Vice Presidents and Divisonal Assistant Vice
Prestdunmis, or any une of them, be and hereby i aythovized, fron tinie (o fime, 1o appotmt one or more Aitorneys-in-Fact (o execnte on behulf of the Company,
ax surery, any and all hands, undertakings and contracts of surenship. ar ather written obligatons in the nature thereof; 1o prescribie their respective duties and
the respeetive limits of their authority, and to revoke uny st appomement at any time.

RESOLVED FURTHER: That the Company sval und the sigmatire of amy of the aforesatd officers and anv Secretary or Assistant Secretary of the
Campany may be affived by focsimife o any power of aitorney ar Certthcate of cither given for the executton of any bond. undertaking, contract of suretyship
ar ather written obligation in the nature thereal, such signature and seal when so tsed being hereby adopted by the Company as the originel signature of such
afficer and the origmal seal of the Company, 1o be valed and berefing upon the Campany witlh the same force and effect aa though munally affived.

CERTIFICATION

L. STEPHEN C BERAHA, Assistant Secrctary of Great Amenican Insurance Company, do hereby certify that the foregoing Power of Attomney and
the Resolutions of the Board of Birectors o June 9, 2008 have not been revoked and are now: in full force and effect.

Signed and sealed this day of

Assistant Secretony

$1029AH {03200
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PART 1

ADVERTISEMENT FOR BIDS

INVITATION

Sealed proposals for the Government Annex Mechanical System Replacement will be
received by the Lexington-Fayette Urban County Government (LFUCG) via Ion Wave

until 2:00 p.m., local time, September 6, 2022, for furnishing all labor and/or materials
and performing all work as set forth by this advertisement, Ion Wave Q&A, conditions
(general and special), specifications, and/or the drawings prepared by KFI Engineers
(formerly known as Staggs & Fisher Consulting Engineers Inc) for Lexington-Fayette
Urban County Government. Immediately following the scheduled closing time for
reception of bids, all proposals which have been submitted in accordance with the above
will be opened electronically and a bid tab sheet will be posted via Ion Wave.

LFUCG will only be accepting bids on-line through Ion Wave for this solicitation.
Base bid and alternate totals (if required) should be provided on the appropriate line
items tab on Ion Wave. Submissions without line item totals (if required) may be
rejected and deemed non-responsive. All forms normally provided with bid
submission should be downloaded from Ion Wave, filled out and attached with bid
submission. A copy of bid bond must be included with submission. THESE
INSTRUCTIONS SUPERCEDE ALL OTHER BID SUBMISSION
INSTRUCTIONS PROVIDED IN THIS PACKAGE. PLEASE SUBMIT ALL
QUESTIONS VIA THE Q&A MODULE ON ION WAVE.

DESCRIPTION OF WORK
Consisting of the construction and/or furnishing of items as listed in the Bid Schedule

beginning on page P-6, Part III, Form of Proposal, of this document, for the Government
Annex Mechanical System Replacement, Lexington-Fayette County, Kentucky.

Specs and drawings are available on lon Wave only.
OBTAINING PLANS, SPECIFICATIONS, AND BID DOCUMENTS

Plans, Specifications, and Contract Documents shall be obtained from Ion Wave (LFUCG’s
electronic bidding system). Ion Wave can be accessed at https:/lexingtonky.ionwave.net
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METHOD OF RECEIVING BIDS

Bids will be received from Prime Contracting firms on a Lump Sum for total Project. Bidder
must include a price for all bid items to be considered. Bids shall be submitted in the manner
and subject to the conditions as set forth and described in the Information for Bidders

and Special Conditions.

Bids/proposals should be submitted online via Ion Wave.
METHOD OF AWARD

The Contract, if awarded, will be to the lowest responsive and responsible bidder for the
total project whose qualifications indicate the award will be in the best interest of the
OWNER and whose bid/proposal complies with all the prescribed requirements. No
Notice of Award will be given until the OWNER has concluded such investigation as
deemed necessary to establish the responsibility, qualifications and financial ability of
Bidders to do the work in accordance with the Contract Documents to the satisfaction of
the OWNER within the time prescribed. The OWNER reserves the right to reject the Bid
of any Bidder who does not pass such investigation to the OWNER’s satisfaction. The
OWNER reserves the right to reject the Bid of any Bidder that is deemed to be unbalanced
or front loaded. In analyzing Bids, the OWNER may take into consideration alternate and
unit prices, if requested by the Bid forms.

BID WITHDRAWAL

No bidder may withdraw his bid for a period of ninety (90) calendar days after the closing
date for receipt of bids. Errors and omissions will not be cause for withdrawal of bid
without forfeit of bid bond.

BID SECURITY

If the bid is $50,000 or greater, bid shall be accompanied by a certified check or bid bond
payable to the Lexington-Fayette Urban County Government in an amount not less than
Five Percent (5%) of the base bid. Bid bond shall be executed by a Surety Company
authorized to do business in the Commonwealth of Kentucky and countersigned by a
licensed Kentucky Resident Agent, representing the Surety Company. Bid Bonds are not
required for bids under $50,000. A cashier’s check or irrevocable letter of credit is an
acceptable form of bid security.

SUBMISSION OF BIDS
CONTRACTORS shall submit their bids via Ion Wave not later than 2:00 p.m. local time,

September 6. 2022. Bids will remain sealed until September 6, 2022, 2:00 pm, the official
Bid closure time. Bids received after the scheduled closing time for receipt of bids will not
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10.

11.

be accepted. Bid submittals and bid tab sheet will be immediately available after bid opening,
under the Documents link on Ion Wave.

RIGHT TO REJECT

The Lexington-Fayette Urban County Government reserves the right to reject any and all
bids and to waive all informalities and/or technicalities where the best interest of the
Lexington-Fayette Urban County Government may be served.

NOTIFICATION TO THE LEXINGTON-FAYETTE URBAN COUNTY
GOVERNMENT FOR AFFIRMATIVE ACTION PLAN AND CURREN
WORKFORCE -

The successful bidder must submit the following to the Lexington-Fayette Urban County
Govermnment:

1. Affirmative Action Plan for his/her firm.
2. Current Workforce Analysis Form

Failure to submit this as required herein may result in disqualification of the Bidder from the
award of the contract.

NOTICE CONCERNING MWDBE and Veteran Goals

Notice of requirement for Affirmative Action to ensure Equal Employment Opportunities
and Disadvantaged Business Enterprises (DBE) Contract participation. Disadvantaged
Business Enterprises (DBE) consists of Minority-Owned Business Enterprises (MBE)
and Woman-Owned Business Enterprises (WBE).

The Lexington-Fayette Urban County Government has set a goal that not less than ten
percent (10%) of the total value of this Contract be subcontracted to Disadvantaged
Business Enterprises, which is made up of MBEs and WBEs, and set a goal that not less
than three percent (3%) of the total value of this Contract be subcontracted to Veteran-
Owned Small Businesses. The goals for the utilization of Disadvantaged Business
Enterprises and Veteran-Owned Small Businesses as subcontractors are recommended
goals. Contractor(s) who fail to meet such goals will be expected to provide written
explanations to the Director of the Division of Purchasing of efforts they have made to
accomplish the recommended goal, and the extent to which they are successful in
accomplishing the recommended goal will be a consideration in the procurement process.
Depending on the funding source, other DBE goals may apply.
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For assistance in locating Disadvantaged Business Enterprise and Veteran-Owned Small
Businesses as Subcontractors contact:

Sherita Miller, Division of Central Purchasing
Lexington-Fayette Urban County Government
200 East Main Street, 3rd Floor, Room 338
Lexington, Kentucky 40507
859-258-3323
smiller@lexingtonky.gov

12.  AMERICAN RESCUE PLAN ACT

AMENDMENT 1 —
CERTIFICATION OF COMPLIANCE FOR EXPENDITURES USING FEDERAL
FUNDS, INCLUDING THE AMERICAN RESCUE PLAN ACT

The Lexington-Fayette Urban County Government (“LFUCG”) may use Federal funding to pay for
the goods and/or services that are the subject matter of this bid. That Federal funding may include
funds received by LFUCG under the American Rescue Plan Act of 2021. Expenditures using Federal
funds require evidence of the contractor’s compliance with Federal law. Therefore, by the signature
below of an authorized company representative, you certify that the information below is understood,
agreed, and correct. Any misrepresentations may result in the termination of the contract and/or
prosecution under applicable Federal and State laws concerning false statements and false claims.

The bidder (hereafter “bidder,” or “contractor”) agrees and understands that in addition to all
conditions stated within the attached bid documents, the fbllowing conditions will also apply to
any Agreement entered between bidder and LFUCG, if LFUCG uses Federal funds, including
but not limited to funding received by LFUCG under the American Rescue Plan Act
(“ARPA?”), toward payment of goods and/or services referenced in this bid. The bidder also
agrees and understands that if there is a conflict between the terms included elsewhere in this
Request for Proposal and the terms of this Amendment 1, then the terms of Amendment 1 shall
control. The bidder further certifies that it can and will comply with these conditions, if this
bid is accepted and an Agreement is executed:

1. Any Agreement executed as a result of acceptance of this bid may be governed in accordance with
2 CFR Part 200 and all other applicable Federal law and regulations and guidance issued by the U.S.
Department of the Treasury.

2. Pursuant to 24 CFR § 85.43, any Agreement executed as a result of acceptance of this bid can be
terminated if the contractor fails to comply with any term of the award. This Agreement may be
terminated for convenience in accordance with 24 CFR § 85.44 upon written notice by LFUCG. Either
party may terminate this Agreement with thirty (30) days written notice to the other party, in which
case the Agreement shall terminate on the thirtieth day. In the event of termination, the contractor shall
be entitled to that portion of total compensation due under this Agreement as the services rendered
bears to the services required. However, if LFUCG suspects a breach of the terms of the Agreement
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and/or that the contractor is violating the terms of any applicable law governing the use of Federal
funds, LFUCG may suspend the contractor’s ability to receive payment by giving thirty (30) days’
advance written notice. Further, either party may terminate this Agreement for cause shown with thirty
(30) days written notice, which shall explain the party’s cause for the termination. If the parties do not
reach a settlement before the end of the 30 days, then the Agreement shall terminate on the thirtieth
day. In the event of a breach, LFUCG reserves the right to pursue any and all applicable legal, equitable,
and/or administrative remedies against the contractor.

3. The contractor will not discriminate against any employee or applicant for employment because of
race, color, religion, sex, sexual orientation, gender identity, or national origin. The contractor will
take affirmative action to ensure that applicants are employed and that employees are treated during
employment without regard to their race, color, religion, sex, sexual orientation, gender identity, or
national origin. Such action shall include, but not be limited to the following:

(1) Employment, upgrading, demotion, or transfer; recruitment or recruitment advertising; layoff
or termination; rates of pay or other forms of compensation; and selection for training,
including apprenticeship. The contractor agrees to post in conspicuous places, available to
employees and applicants for employment, notices to be provided setting forth the provisions
of this nondiscrimination clause.

(2) The contractor will, in all solicitations or advertisements for employees placed by or on
behalf of the contractor, state that all qualified applicants will receive consideration for
employment without regard to race, color, religion, sex, sexual orientation, gender identity, or
national origin.

(3) The contractor will not discharge or in any other manner discriminate against any employee
or applicant for employment because such employee or applicant has inquired about,
discussed, or disclosed the compensation of the employee or applicant or another employee
or applicant. This provision shall not apply to instances in which an employee who has access
to the compensation information of other employees or applicants as a part of such
employee's essential job functions discloses the compensation of such other employees or
applicants to individuals who do not otherwise have access to such information, unless such
disclosure is in response to a formal complaint or charge, in furtherance of an investigation,
proceeding, hearing, or action, including an investigation conducted by the employer, or is
consistent with the contractor's legal duty to furnish information.

(4) The contractor will send to each labor union or representative of workers with which he has a
collective bargaining agreement or other contract or understanding a notice to be provided
advising the said labor union or workers' representatives of the contractor's commitments
under this section and shall post copies of the notice in conspicuous places available to
employees and applicants for employment.

(5) The contractor will comply with all provisions of Executive Order 11246 of September 24,
1965, and of the rules, regulations, and relevant orders of the Secretary of Labor.

(6) The contractor will furnish all information and reports required by Executive Order 11246 of
September 24, 1965, and by rules, regulations, and orders of the Secretary of Labor, or
pursuant thereto, and will permit access to his books, records, and accounts by the
administering agency and the Secretary of Labor for purposes of investigation to ascertain
compliance with such rules, regulations, and orders.
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(7) In the event of the contractor's noncompliance with the nondiscrimination clauses of this
contract or with any of the said rules, regulations, or orders, this contract may be canceled,
terminated, or suspended in whole or in part, and the contractor may be declared ineligible
for further government contracts or federally assisted construction contracts in accordance
with procedures authorized in Executive Order 11246 of September 24, 1965, and such other
sanctions may be imposed and remedies invoked as provided in Executive Order 11246 of
September 24, 1965, or by rule, regulation, or order of the Secretary of Labor, or as otherwise
provided by law.

(8) The contractor will include the portion of the sentence immediately preceding paragraph (1)
and the provisions of paragraphs (1) through (8) in every subcontract or purchase order
unless exempted by rules, regulations, or orders of the Secretary of Labor issued pursuant to
section 204 of Executive Order 11246 of September 24, 1965, so that such provisions will be
binding upon each subcontractor or vendor. The contractor will take such action with respect
to any subcontract or purchase order as the administering agency may direct as a means of
enforcing such provisions, including sanctions for noncompliance.

Provided, however, that in the event a contractor becomes involved in or is threatened with litigation
with a subcontractor or vendor as a result of such direction by the administering agency, the
contractor may request the United States to enter into such litigation to protect the interests of the
United States.

4. If fulfillment of the contract requires the contractor to employ mechanic’s or laborers, the
contractor further agrees that it can and will comply with the following:

(1) Overtime requirements: No contractor or subcontractor contracting for any part of the
contract work which may require or involve the employment of laborers or mechanics shall
require or permit any such laborer or mechanic in any workweek in which he or she is
employed on such work to work in excess of forty hours in such a workweek unless such
laborer or mechanic receives compensation at a rate not less than one and one-half times the
basic rate of pay for all hours worked in excess of forty hours in such a workweek.

(2) Violation: liability for unpaid wages, liquidated damages. In the event of any violation of the
clause set forth in paragraph (1) of this section, the contractor and any subcontractor
responsible therefor shall be liable for the unpaid wages. In addition, such contractor and
subcontractor shall be liable to the United States (in the case of work done under contract for
the District of Columbia or a territory, to such District or to such territory) for liquidated
damages. Such liquidated damages shall be computed with respect to each individual laborer
or mechanic, including watchmen and guards, employed in violation of the clause set forth in
paragraph (1) of this section, in the sum of 310 for each calendar day on which such
individual was required or permitted to work in excess of the standard workweek of forty
hours without payment of the overtime wages required by the clause set forth in paragraph
(1) of this section.

(3) Withholding for unpaid wages and liquidated damages. LFUCG shall upon its own action or
upon written request of an authorized representative of the Department of Labor withhold or
cause to be withheld, from any moneys payable on account of work performed by the
contractor or subcontractor under any such contract or any other federal contract with the
same prime contractor, or any other federally-assisted contract subject to the Contract Work
Hours and Safety Standards Act, which is held by the same prime contractor, such sums as
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may be determined to be necessary to satisfy any liabilities of such contractor or
subcontractor for unpaid wages and liquidated damages as provided in the clause set forth in
paragraph (2) of this section.

(4) Subcontracts. The contractor or subcontractor shall insert in any subcontracts the clauses set
Jorth in paragraph (1) through (4) of this section and also a clause requiring the
subcontractors to include these clauses in any lower-tier subcontracts. The prime contractor
shall be responsible for compliance by any subcontractor or lower-tier subcontractor with
the clauses set forth in paragraphs (1) through (4) of this section.

5. The contractor shall comply with all applicable standards, orders, or regulations issued pursuant
to the Clean Air Act, as amended, 42 U.S.C. § 7401 et seq.

6. The contractor shall report each violation to LFUCG and understands and agrees that LFUCG
will, in turn, report each violation as required to assure notification to the Treasury Department and
the appropriate Environmental Protection Agency Regional Office.

7. The contractor shall include these requirements in numerical paragraphs 5 and 6 in each
subcontract exceeding $100,000 financed in whole or in part with Federal fuimding.

8. The contractor shall comply with all applicable standards, orders, or regulations issued pursuant
to the Federal Water Pollution Control Act, as amended, 33 U.S.C. § 1251 et seq.

9. The contractor shall report each violation to LFUCG and understands and agrees that LFUCG
will, in turn, report each violation as required to assure notification to the Treasury Department and
the appropriate Environmental Protection Agency Regional Office.

10. The contractor shall include these requirements in numerical paragraphs 8 and 9 in each
subcontract exceeding $100,000 financed in whole or in part with Federal funds.

11. The contractor shall comply with all applicable standards, orders, or regulations issued pursuant
to the Federal Water Pollution Control Act, as amended, 33 U.S.C. § 1251 et seq.
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12. The contractor shall report each violation to LFUCG and understands and agrees that LFUCG
will, in turn, report each violation as required to assure notification to the Treasury Department and
the appropriate Environmental Protection Agency regional office.

13. The contractor shall include these requirements in numerical paragraphs 11 and 12 in each
subcontract exceeding $100,000 financed in whole or in part with American Rescue Plan Act funds.

14. The contractor shall include this language in any subcontract it executes to fulfill the terms of this
bid: “the sub-grantee, contractor, subcontractor, successor, transferee, and assignee shall comply with
Title VI of the Civil Rights Act of 1964, which prohibits recipients of federal financial assistance
from excluding from a program or activity, denying benefits of, or otherwise discriminating against a
person on the basis of race, color, or national origin (42 U.S.C. § 2000d et seq.), as implemented by
the Department of the Treasury’s Title VI regulations, 31 CFR Part 22, which are herein incorporated
by reference and made a part of this contract (or agreement). Title VI also includes protection to
persons with ‘Limited English Proficiency’ in any program or activity receiving federal financial
assistance, 42 U.S.C. § 2000d et seq., as implemented by the Department of the Treasury’s Title VI
regulations, 31 CFR Part 22, and herein incorporated by reference and made a part of this contract or
agreement.”

15. Contractors who apply or bid for an award of $100,000 or more shall file the required
certification that it will not and has not used federal appropriated funds to pay any person or
organization for influencing or attempting to influence an officer or employee of any agency. Each
tier certifies to the tier above that it will not and has not used federal appropriated funds to pay any
person or organization for influencing or attempting to influence an officer or employee of any
agency, a member of Congress, officer or employee of Congress, or an employee of a member of
Congress in connection with obtaining any federal contract, grant, or any other award covered by 31
US.C. § 1352. Each tier shall also disclose any lobbying with non-federal funds that takes place in
connection with obtaining any federal award. Such disclosures are forwarded from tier fo tier, up to
the recipient. The required certification is included here:

a. The undersigned certifies, to the best of his or her knowledge and belief, that:

(1) No Federal appropriated funds have been paid or will be paid, by or on behalf of the
undersigned, to any person for influencing or attempting to influence an officer or
employee of an agency, a Member of Congress, an officer or employee of Congress,
or an employee of a Member of Congress in connection with the awarding of any
Federal contract, the making of any Federal grant, the making of any Federal loan,
the entering into of any cooperative agreement, and the extension, continuation,
renewal, amendment, or modification of any Federal contract, grant, loan, or
cooperative agreement.

AB-9



(2) If any funds other than Federal appropriated funds have been paid or will be paid to
any person for influencing or attempting to influence an officer or employee of any
agency, a Member of Congress, an officer or employee of Congress, or an employee
of a Member of Congress in connection with this Federal contract, grant, loan, or
cooperative agreement, the undersigned shall complete and submit Standard Form-
LLL, “Disclosure Form to Report Lobbying,” in accordance with its instructions.

(3) The undersigned shall require that the language of this certification be included in the
award documents for all subawards at all tiers (including subcontracts, subgrants, and
contracts under grants, loans, and cooperative agreements) and that all subrecipients
shall certify and disclose accordingly.

b. This certification is a material representation of fact upon which reliance was placed when
this transaction was made or entered into. Submission of this certification is a prerequisite for
making or entering into this transaction imposed by section 1352, title 31, U.S. Code. Any
person who fails to file the required certification shall be subject to a civil penalty of not less
than $10,000 and not more than $100,000 for each such failure.

16.  The contractor acknowledges and certifies that it has not been debarred or suspended and
further acknowledges and agrees that it must comply with regulations regarding debarred or
suspended entities in accordance with 24 CFR § 570.489(1). Funds may not be provided to
excluded or disqualified persons.

17.  The contractor agrees and certifies that to the greatest extent practicable, it will prefer the
purchase, acquisition, and use of all applicable goods, products or materials produced in the
United States, in conformity with 2 CFR 200.322 and/or section 70914 of Public Law No. 117-
58, §§ 70901-52, also known as the Infrastructure Investment and Jobs Act, whichever is
applicable.

18. The contractor agrees and certifies that all activities performed pursuant to any
Agreement entered as a result of the contractor’s bid, and all goods and services procured under
that Agreement, shall comply with 2 C.F.R. § 200.216 (Prohibition on certain
telecommunications and video surveillance services and equipment) and 2 C.F.R. 200 § 200..323
(Procurement of recovered materials), to the extent either section is applicable.

19. If this bid involves construction work for a project totaling $10 million or more, then
the contractor further agrees that all laborers and mechanics, etc., employed in the
construction of the public facility project assisted with funds provided under this
Agreement, whether employed by contractor, or contractor’s contractors, or
subcontractors, shall be paid wages complying with the Davis-Bacon Act (40 U.S.C.
3141-3144). Contractor agrees that all of contractor’s contractors and
subcontractors will pay laborers and mechanics the prevailing wage as determined
by the Secretary of Labor and that said laborers and mechanics will be paid not less
than once a week. The contractor agrees to comply with the Copeland Anti- Kick
Back Act (18 U.S.C. § 874) and its implementing regulations of the U.S. Department
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of Labor at 29 CFR part 3 and part 5. The contractor further agrees to comply with
the applicable provisions of the Contract Work Hours and Safety Standards Act (40
U.S.C. Section 327-333), and the applicable provisions of the Fair Labor Standards
Act of 1938, as amended (29 U.S.C. et seq.). Contractor further agrees that it will
report all suspected or reported violations of any of the laws identified in this
paragraph to LFUCG.

Signature Date

13. PRE-BID CONFERENCE

A pre-bid conference is scheduled for August 23, 2022, 11:00 am, at 162 E Main St, Lexington,
KY.

END OF SECTION
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PART 11
INFORMATION FOR BIDDERS
RECEIPT AND OPENING OF BIDS

The Lexington-Fayette Urban County Government (herein called the OWNER) invites
bids from firms on the project described in the Advertisement for Bids. The OWNER
will receive bids via Ion Wave, at the time and in the manner set forth in the
Advertisement for Bids, and the Bids. The OWNER may consider informal any bid not
prepared and submitted in accordance with the provisions hereof and may waive any
informalities or reject any and all bids. Any bid may be withdrawn prior to the scheduled
time for the opening of bids or authorized postponement thereof. Any bid received after
the time and date specified shall not be considered. No bidder may withdraw a bid within
120 days after the actual time and date of the bid opening, but OWNER may, in its sole
discretion, release any bid and return the Bid Security prior to that date.

The Lexington-Fayette Urban County Government assumes no responsibility for bids
that are not delivered as indicated above.

PREPARATION OF BID

The bid must be submitted with the entire proposal and include all pages. All blank spaces
for the bid prices must be filled in, either in ink or typewritten, for both unit prices and
extensions. Totals for each bid item must be added to show the total amount of the bid.

SUBCONTRACTS

The bidder is specifically advised that any person, firm, or other party to whom it is
proposed to award a subcontract under this Contract must be acceptable to the OWNER.
All proposed subcontractors must be identified on the Form of Proposal. Prior to the
award of Contract, the OWNER or the OWNER'S representative will advise the
CONTRACTOR of the acceptance and approval thereof or of any action necessary to be
taken. Should any Subcontractor be rejected by the OWNER, the CONTRACTOR shall
present a new name and/or firm to the OWNER at no change in the Contract Price.

QUALIFICATION OF BIDDER

The OWNER may make such investigations as the OWNER deems necessary to
determine the ability of the bidder to perform the Work, and the bidder shall furnish to
the OWNER all such information and data for this purpose as the OWNER may request.
The OWNER reserves the right to reject any bid if the evidence submitted by, or
investigation of, such bidder fails to satisfy the OWNER that such bidder is properly
qualified to carry out the obligations of the Contract and to complete the Work
contemplated therein. Conditional bids will not be accepted.
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In evaluating Bids, OWNER shall consider the qualifications of the BIDDERS, whether
or not the Bids comply with the prescribed requirements, and alternatives and unit prices,
as requested. OWNER may consider maintenance requirements, performance data, and
disruption or damage to private property. It is OWNER'S intent to accept alternatives by
the bid forms, in the order in which they are listed in the Bid Form but OWNER may
accept or decline them in order or combination. The contract, if awarded, will be awarded
to the lowest responsive and qualified, responsible BIDDER based upon OWNER'S
evaluation which indicates that the award will be in the best interest of OWNER and the
general public.

In the event there is any question as to the biddet's qualifications and ability to complete
the work, a final determination will be made in accordance with a fair evaluation by the
Urban County Government of the above listed elements.

A. If the OWNER requires filling out a detailed financial statement, the bidder may
provide its current certified financial statement(s) for the required time interval.

B. Corporate firms are required to be registered with the Office of the Secretary of
State, Commonwealth of Kentucky.

C. Documents Required of CONTRACTOR - (1) A sworn statement signed by the
President or owner of the Company regarding all current work in progress
anywhere; (2) A document showing the percent of completion of each project
and the total worth of each project; and (3) Documentation showing the
percentage of the DBE employment levels on each project of the Bidder's current
work force, and DBE participation levels for Subcontractors.

D. Optional OWNER Requirements - The OWNER, at its discretion, may require
the BIDDER/CONTRACTOR to provide: (1) A current detailed financial
statement for a period including up to 3 prior years. (2) Financial security or
insurance in amounts and kinds acceptable to the OWNER to meet the financial
responsibility requirements for the CONTRACTOR to indemnify the OWNER.
(3) Additional information and/or DBE work force data, as well as DBE
participation data.

Each bidder agrees to waive any claim it has or may have against the Owner

and their respective employees, arising out of or in connection with the
administration, evaluation, or recommendation of any bid.
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BID SECURITY

A. Each bid must be accompanied by a bid bond prepared on a Form of Bid Bond
and attached hereto, duly executed by the bidder as principal and having as surety
thereon a surety company approved by the OWNER, in the amount of 5% of the
bid. Such bid bond will be returned to the unsuccessful bidder(s) only upon
written request to the Director of Central Purchasing within seven (7) days of
opening of bids. Bid bond shall be made payable to the Lexington-Fayette Urban
County Government. Bid security is not required for projects under $50,000.

B. Bonds shall be placed with an agent licensed in Kentucky with surety authorized
to do business within the state. When the premium is paid for such coverage, the
full commission payable shall be paid to such local agent who shall not divide
such commission with any person other than a duly licensed resident local agent.

LIQUIDATED DAMAGES FOR FAILURE TO ENTER INTO CONTRACT

The successful bidder, upon his failure or refusal to execute and deliver the Contract and
bonds required within ten (10) days after he has received notice of the acceptance of his
bid, shall forfeit to the OWNER, as liquidated damages for such failure or refusal, the
security deposited with his bid.

TIME OF COMPLETION AND LIQUIDATED DAMAGES

Bidder must agree to commence work on or before a date to be specified in a written
"Notice to Proceed" from the OWNER and to fully complete the Project within the time
as specified in the Contract. Bidder must agree also to pay $250.00 per day thereafter
deadline for substantial and final completion.

Given the uncertainty caused by the Covid-19 pandemic, following contract award,
a Notice to Proceed will be issued on a date mutually agreed upon by both parties
within 90 days of contract award. Contractors will be required to follow any state
or local Healthy At Work guidelines.

EXAMINATION OF CONTRACT DOCUMENTS AND SITE

A. It is the responsibility of each Bidder before submitting a Bid, to (a) examine the
Contract Documents thoroughly, (b) visit the site(s) to become familiar with local
conditions that may affect cost, progress, performance or furnishing of the work,
(c) consider Federal, State and Local laws and regulations that may affect cost,
progress, performance or furnishing of the work, (d) study and carefully correlate
Bidder's observations with the Contract Documents, and (e) notify Owner of all
conflicts, errors or discrepancies in the Contract Documents.
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10.

B. Bidders should examine the requirements of Section 4 of the General Conditions
for information pertaining to subsurface conditions, underground structures,
underground facilities, and availability of lands, easements, and rights-of-way.
The completeness of data, presented in the Contract Documents, pertaining to
subsurface conditions, underground structures, and underground facilities for the
purposes of bidding or construction is not assured. The Bidder will, at Bidder's
own expense, make or obtain any additional examinations, investigations,
explorations, tests and studies and obtain any additional information and data
which pertain to the physical conditions (surface and subsurface) which may
affect cost, progress, performance or furnishing of the Work and which Bidder
deems necessary to determine its Bid for performing and furnishing the Work in
accordance with the time, price, and other terms and conditions of the Contract
Documents. On request in advance, OWNER will provide access to the site to
conduct such explorations and tests as each Bidder deems necessary for
submission of a bid. Bidder shall fill all holes, clean up and restore the site to its
former condition upon completion of such explorations.

C. The submission of a Bid will constitute an incontrovertible representation by the
Bidder that Bidder has complied with every requirement of this paragraph; that
without exception the Bid is premised upon furnishing and performing the Work
required by the Contract Documents and such means, methods, techniques,
sequences or procedures of construction as may be indicated in or required by the
Contract Documents; and that the Contract Documents are sufficient in scope and
detail to indicate and convey understanding of all terms and conditions for
performance and furnishing of the Work.

ADDENDA AND INTERPRETATIONS

No interpretation of the meaning of the Contract Documents will be made to any bidder
orally. Every request for such interpretation should be in writing addressed to the
Director of Central Purchasing, who in turn will have an addendum issued under
signature-of the Project Manager for the Lexington-Fayette Urban County Government,
and to be given consideration must be received at least seven (7) days prior to the date
fixed for the opening of bids. Any and all such interpretations and any supplemental
instructions will be in the form of written addenda to the specifications which, if issued,
will be mailed by certified mail with return receipt requested, faxed or emailed to all
prospective bidders. Failure of any bidder to receive any such addendum or interpretation
shall not relieve such bidder from any obligation under his bid as submitted. All addenda
so issued shall become part of the Contract Documents.

SECURITY FOR FAITHFUL PERFORMANCE

A. Simultaneously with his delivery of the executed Contracts, the CONTRACTOR
shall furnish a surety bond or bonds as security for the faithful performance of
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11.

12.

13.

14.

this Contract and for payment of all persons performing labor on the Project under
this Contract and furnishing materials in connection with this Contract, as
specified in the General Conditions. The surety on such bond or bonds shall be
a duly authorized surety company satisfactory to the OWNER and authorized to
do business in the Commonwealth of Kentucky.

B. All bonds required by this Contract and laws of this State shall be placed with
agents licensed in the State of Kentucky. When the premium is paid for such
coverages, the full commission shall be paid to such local agent who shall not
divide such commission with any person other than a duly licensed resident local

agent.

C. Contractor shall use standard Performance and Payment Bond forms such
as documents provided with this contract book or AIA form A312-1984 (or
later).

POWER OF ATTORNEY

Attorney-in-fact who signs bid bonds or contract bonds must file with each bond a
certified and effectively dated copy of their power of attorney.

TAXES AND WORKMEN'S COMPENSATION

The CONTRACTOR and subcontractor will be required to accept liability for payment
of all payroll taxes, sales and use tax, and all other taxes or deductions required by local,
state or federal law. Each shall carry Workmen's Compensation Insurance to the full
amounts as required by Statutes and shall include the cost of all foregoing items in the
proposal. The CONTRACTOR will not otherwise be reimbursed or compensated for
such tax payments. The CONTRACTOR is urged to ascertain at his own risk his actual
tax liability in connection with the execution or performance of his Contract.

LAWS AND REGULATIONS

The bidder's attention is directed to the fact that all applicable state laws, municipal
ordinances, and the rules and regulations of all authorities having jurisdiction over
construction of the Project shall apply to the Contract throughout, and they will be
deemed to be included in the contract, the same as though herein written out in full.

EROSION AND SEDIMENT CONTROL AND PERMITS

The CONTRACTOR and Subcontractors performing work on projects on behalf of
the OWNER shall also comply with all applicable federal, state, and local
environmental regulations and all requirements and conditions set forth in “special”
permits including but not limited to Corp of Engineers 404 permits, 401 Water Quality
Certifications, Stream Crossing and Floodplain Encroachment Permits as described in
Part 4 General Conditions Paragraph 5.17.
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15.

16.

17.

18.

19.

PREVAILING WAGE LAW AND MINIMUM HOURLY RATES

Federal wage rates and regulations, if required for this Project, will be as described in the
Special Conditions.

AFFIRMATIVE ACTION PLAN

The successful Bidder must submit the entire proposal with their bid, the following items
to the Urban County Government:

1. Certification of Bid Proposal/DBE — see Part 111
2. KYTC DBE Provisions — see Part 111
3. DBE Subcontractor Bidders List — see Part 111

A Work Force Analysis Form shall be submitted for each Contract. Failure to submit
any of these items as required herein may result in disqualification of the Bidder from
award of the Contract.

CONTRACT TIME

The number of calendar days within which the Work is to be substantially completed and
ready for final payment (the Contract Time) is set forth in the Contract Agreement.

SUBSTITUTE OR "APPROVED EQUAL" ITEMS

The Contract, if awarded, will be on the basis of materials and equipment described in
the Drawings or specified in the Specifications without consideration of possible
substitute or "approved equal" items. Whenever it is indicated in the Drawings or
specified in the Specifications that a substitute or "approved equal” item of material or
equipment may be furnished or used by the CONTRACTOR if acceptable to the
OWNER, application for such acceptance will not be considered by the OWNER until
after the effective date of the Agreement. The procedure for submission of any such
application by the CONTRACTOR and consideration by the OWNER is set forth in the
General Conditions.

ALTERNATE BIDS

Bidders shall submit alternate bids/proposals only if and when such alternate
bids/proposals have been specifically requested in an Invitation for Bids. If alternate
bids/proposals are requested in an Invitation for Bids, the form of submission of such
alternate bid and the conditions under which such alternate bids will be considered for
award of a contract will be established in the Invitation.
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20.

21.

Any Bidder who submits a bid incorporating an alternate proposal when alternate
bids/proposals have not been requested in the Invitation for Bids shall have his/her bid
rejected as non-responsive.

Any Bidder who submits a bid incorporating two (2) or more prices for an item or groups
of items (unless such method of pricing is requested in the Invitation for Bids), or which
imposes conditions for acceptance other than those established in the Invitation for Bids,
shall have their bid rejected as non-responsive.

SIGNING OF AGREEMENT

When OWNER gives a Notice of Award to the successful Bidder, it will be accompanied
by the required number of unsigned counterparts of the Agreement with all other written
Contract Documents attached. Within ten days thereafter, CONTRACTOR shall sign
and deliver the required number of counterparts of the Agreement and attached
documents to OWNER with the required Bonds, Certificate of Insurance, and Power of
Attorney. The OWNER will deliver one fully signed counterpart to CONTRACTOR at
such time as it has been signed by the Mayor.

ASSISTANCE TO BE OFFERED TO DISADVANTAGED BUSINESS
ENTERPRISE (MWDBE) CONTRACTORS AND VETERAN OWNED
SMALL BUSINESSES

A. Outreach for MWDBE(s) and Veteran Owned Small Businesses (VOSB)

The Lexington-Fayette Urban County Government (LFUCG) maintains a
database of MWDBE contractors and Veteran Owned Small Businesses. When
a LFUCG construction project is advertised for bidding, notices are sent to
companies registered at https:/lexingtonky.ionwave.net. The notices describe
the project and indicate the deadline for submitting bids.

If you wish to be added to the LFUCG MWDBE contractor database, please
contact:

Sherita Miller, Division of Central Purchasing
Lexington-Fayette Urban County Government
200 East Main Street, Room 338
Lexington, Kentucky 40507
smiller@lexingtonky.gov
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B. Bid Bond Assistance for MWDBE(s)

For those MWDBE contractors who wish to bid on LFUCG project, bid bond
assistance is available. This bid bond assistance is in the form of a “Letter of
Certification” which is accepted by the LFUCG’s Division of Purchasing, in lieu
of a bid bond. The “Letter of Certification” must be included in the bid package
when it is submitted to the Division of Purchasing. The “Letter of Certification”
will reference the specific project for which the bid is being submitted, and the
time and date on which the bid is due. Bid bond assistance must be requested
from the Lexington-Fayette Urban County Government’s Division of Central
Purchasing.

C. Eligibility for Bid Bond Assistance for MWDBE(s)

In order to be eligible for any Bid bonding assistance, a MWDBE
construction company must be owned or controlled at the level of 51% or
more by a member or members of a minority group or females. Prior to
receiving assistance, a statement providing evidence of ownership and
control of the company by a member or members of a minority group or
females must be signed by the Owner or corporate officer and by an attorney
or accountant submitted to:

Sherita Miller, Division of Central Purchasing
Lexington-Fayette Urban County Government
200 East Main Street, Room 338
Lexington, Kentucky 40507
smiller@lexingtonky.gov

D. MWDBE and Veteran Subcontractors

The LFUCG will, upon request, assist prime contractors in the procurement
of eligible DBE subcontractors in an effort to achieve a 10% minimum
MWDBE and a 3% minimum Veteran goal.

For a list of eligible subcontractors, please contact:

Sherita Miller, Division of Central Purchasing
Lexington-Fayette Urban County Government
200 East Main Street, Room 338
Lexington, Kentucky 40507
smiller@lexingtonky.gov
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22. LFUCG NON-APPROPRIATION CLAUSE

Contractor acknowledges that the LFUCG is a governmental entity, and the contract validity is
based upon the availability of public funding under the authority of its statutory mandate.

In the event that public funds are unavailable and not appropriated for the performance of the
LFUCG’s obligations under this contract, then this contract shall automatically expire without
penalty to the LFUCG thirty (30) days after written notice to Contractor of the unavailability
and non-appropriation of public funds. It is expressly agreed that the LFUCG shall not activate
this non-appropriation provision for its convenience or to circumvent the requirements of this
contract, but only as an emergency fiscal measure during a substantial fiscal crisis, which
affects generally its governmental operations.

In the event of a change in the LFUCG?’s statutory authority, mandate and mandated functions,
by state and federal legislative or regulatory action, which adversely affects the LFUCG’s
authority to continue its obligations under this contract, then this contract shall automatically
terminate without penalty to the LFUCG upon written notice to Contractor of such limitation or
change in the LFUCG’s legal authority.

END OF SECTION
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PART 111

Invitation to Bid No. 102-2022

Government Annex Mechanical System Replacement

1. FORM OF PROPOSAL

Place: Lexington. Kentucky

Date:

The following Form of Proposal shall be followed exactly in submitting a proposal for this Work.

This Proposal Submitted by

(Name and Address of Bidding Contractor)

(Hereinafter called "Bidder"), organized and existing under the laws of the State of , doing
business as
corporation,” "a partnership", or an "individual" as applicable.

To: Lexington-Fayette Urban County Government
(Hereinafter called "OWNER")
Office of the Director of Purchasing
200 East Main Street, 3rd Floor
Lexington, KY 40507

Gentlemen:

The Bidder, in compliance with your Invitation for Bids for the Government Annex Mechanical System
Replacement having examined the Plans and Specifications with related documents, having examined the site
for proposed Work, and being familiar with all of the conditions surrounding the construction of the proposed
Project, including the availability of materials and labor, hereby proposes to furnish all labor, materials, and
supplies, and to construct the Project in accordance with the Contract Documents, within the time set forth therein,
and at the lump sum and/or unit prices stated hereinafter. These prices are to cover all expenses incurred in
performing the Work required under the Contract Documents, of which this proposal is a part.




The Bidder hereby acknowledges receipt of the following addenda:

Addendum No. Date
Addendum No. Date
Addendum No. Date
Addendum No. Date
Addendum No. Date
Addendum No. Date
Addendum No. Date
Addendum No. Date

Insert above the number and the date of any Addendum issued and received. If none has been issued and received,
the word "NONE" should be inserted.
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2, LEGAL STATUS OF BIDDER

Bidder

Date

*1. A corporation duly organized and doing business under the laws of the State of , for
whom y bearing the official title of

)

8

, whose signature is affixed to this Bid/Proposal, is duly authorized to

execute contracts.

A Partnership, all of the members of which, with addresses are: (Designate general partners as such)

An individual, whose signature is affixed to this Bid/Proposal (please print name)

*(The Bidder shall fill out the appropriate form and strike out the other two.)



3. BIDDERS AFFIDAVIT
Comes the Affiant, ., and after being first duly sworn, states under
penalty of perjury as follows:

1. His/her name is and he/she is the individual

submitting the bid or is the authorized representative of

, the entity submitting the bid

(hereinafter referred to as "Bidder").

2. Bidder will pay all taxes and fees, which are owed to the Lexington-Fayette Urban County Government at the time the bid
is submitted, prior to award of the contract and will maintain a "current” status in regard to those taxes and fees during the life
of the contract.

3. Bidder will obtain a Lexington-Fayette Urban County Government business license, if applicable, prior to award of the
contract.

4. Bidder has authorized the Division of Central Purchasing to verify the above-mentioned information with the Division of
Revenue and to disclose to the Urban County Council that taxes and/or fees are delinquent or that a business license has not
been obtained.

5. Bidder has not knowingly violated any provision of Chapter 25 of the Lexington-Fayette Urban County Government Code
of Ordinances, known as the "Ethics Act."

6. Bidder acknowledges that "knowingly" for purposes of this Affidavit means, with respect to conduct or to circumstances
described by a statute or ordinance defining an offense, that a person is aware or should have been aware that his conduct is of

that nature or that the circumstance exists.

Signature Printed Name

Title

Company Name

Address

Subscribed and sworn to before me by

Date

(Affiant)
(Title)
of this day of , 20
(Company Name)
Notary Public
[seal of notary] My commission expires:




4. BID SCHEDULE - SCHEDULE OF VALUES

The Bidder agrees to perform all the Work described in the Specifications and shown on the Plans for the
following proposed lump sum and/or unit prices, if applicable, which shall include the furnishing of all labor,
materials, supplies, equipment and/or vehicle usage, services, all items of cost, overhead, taxes (federal, state,
local), and profit for the Contractor and any Subcontractor involved, within the time set forth herein. If unit prices
are applicable, Bidder must make the extensions and additions showing the total amount of bid.

Form of proposal must include unit bid prices written in words, unit price written in numbers and total
amount bid (unit price X quantity) per line item OR bid may be considered non-responsive. In case of price
discrepancy, unit bid price written in words will prevail followed by unit price written in numbers then total
amount bid per line item.

If a discrepancy between the unit price and the item total exists, the unit price prevails except: If the unit
price is illegible, omitted, or the same as the item total, item total prevails and the unit price is the quotient
of the item total and the quantity.

If the unit price and the item total are illegible or are omitted, the bid may be determined nonresponsive. If a
lump sum total price is illegible or is omitted, the bid may be determined nonresponsive.

For a unit price based bid, the sum of the item totals is the bid amount the Division uses for bid comparison.
The LFUCG’s decision on the bid amount is final.

Enter pricing in Line Items tab in lonWave.

Item
No. Description Unit Quantity
1. Mechanical System Replacement, as per specs LS 1




Submitted by:

Firm

Address

City, State & Zip

Bid must be signed:

(original signature) Signature of Authorized Company Representative — Title
Representative/s Name (Typed or Printed)
Area Code — Phone —Fax #
E-Mail Address

OFFICIAL ADDRESS:

(Seal if Bid is by Corporation)

ou agree to ALL terms, conditions, and associated forms in this bid package




5. STATEMENT OF BIDDER'S QUALIFICATIONS

The following statement of the Bidder's qualifications is required to be filled in, executed, and submitted
with the Proposal:

1. Name of Bidder:

o Permanent Place of Business:

3. When Organized:

4, Where Incorporated:

5. Construction Plant and Equipment Available for this Project:

(Attach Separate Sheet If Necessary)
6. Financial Condition:
If specifically requested by the OWNER, the apparent low Bidder is required to submit its latest three (3)

years audited financial statements to the OWNER'S Division of Central Purchasing within seven (7)
calendar days following the bid opening.

7. In the event the Contract is awarded to the undersigned, surety bonds will be furnished by:
(Surety)
Signed: (Representative of Surety)
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8. The following is a list of similar projects performed by the Bidder: (Attach separate sheet if necessary).

NAME LOCATION CONTRACT SUM
9. The Bidder has now under contract and bonded the following projects:
NAME LOCATION CONTRACT SUM

10.  List Key Bidder Personnel who will work on this Project.

NO. OF YEARS
NAME POSITION DESCRIPTION WITH BIDDER
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11.  DBE Participation on current bonded projects under contract:

SUBCONTRACTORS PROJECT DBE % of WORK
(LIST) (SPECIFIC TYPE)

(USE ADDITIONAL SHEETS IF NECESSARY)
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12.  We acknowledge that, if we are the apparent low Bidder, we will submit to the OWNER within 7 calendar
days following the Bid Opening, a sworn statement on the OWNER’S form regarding all current work
on hand and under contract, and a statement on the OWNER’S form of the experience of our officers,
office management and field management personnel. Additionally, if requested by the OWNER, we will
within 7 days following the request submit audited financial statements and loss history for insurance
claims for the 3 most recent years (or a lesser period stipulated by the OWNER)—all in accordance with
the Bid Documents.

Respectfully submitted:

(Name of Contracting Firm)

BY:

TITLE:

DATE
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6. LIST OF PROPOSED SUBCONTRACTORS

The following list of proposed subcontractors is required by the OWNER to be executed, completed and
submitted with the BIDDER'S FORM OF PROPOSAL. All subcontractors are subject to approval of the
Lexington-Fayette Urban County Government. Failure to submit this list completely filled out may be cause for
rejection of bid.

BRANCH OF WORK-LIST DBE % of EACH MAJOR ITEM
Work
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LIST OF MATERIALS/ SUPPLIERS

Bidders are hereby advised that this list must be complete and submitted with the Bid. Cut sheets for all
mechanical system must be included with bid submittal.

Listing "as per plans and specifications", will not be considered as sufficient identification. Where more than
one "Make or Brand" is listed for any one item, the Owner has the right to select the one to be used.

Item Brand Name, Manufacturer and/or Supplier Lead Time

P-13



7. Lexington-Fayette Urban County Government
MWDBE PARTICIPATION GOALS

A. GENERAL

1)

2)

3)

4)

5)

The LFUCG request all potential contractors to make a concerted effort to include Minority-
Owned (MBE), Woman-Owned (WBE), Disadvantaged (DBE) Business Enterprises and
Veteran-Owned Small Businesses (VOSB) as subcontractors or suppliers in their bids.

Toward that end, the LFUCG has established 10% of total procurement costs as a Goal for
participation of Minority-Owned, Woman-Owned and Disadvantaged Businesses on this
contract.

It is therefore a request of each Bidder to include in its bid, the same goal (10%) for
MWDBE participation and other requirements as outlined in this section.

The LFUCG has also established a 3% of total procurement costs as a Goal for participation for of
Veteran-Owned Businesses.

It is therefore a request of each Bidder to include in its bid, the same goal (3%) for Veteran-
Owned participation and other requirements as outlined in this section.

PROCEDURES

1)

2)

3)

4)

The successful bidder will be required to report to the LFUCG, the dollar amounts of all
payments submitted to Minority-Owned, Woman-Owned or Veteran-Owned subcontractors and
suppliers for work done or materials purchased for this contract. (See Subcontractor Monthly
Payment Report)

Replacement of a Minority-Owned, Woman-Owned or Veteran-Owned subcontractor or
supplier listed in the original submittal must be requested in writing and must be accompanied
by documentation of Good Faith Efforts to replace the subcontractor / supplier with another
MWDBE Firm; this is subject to approval by the LFUCG. (See LFUCG MWDBE Substitution
Form)

For assistance in identifying qualified, certified businesses to solicit for potential contracting
opportunities, bidders may contact:

a) The Lexington-Fayette Urban County Government, Division of Central Purchasing
(859-258-3320)

The LFUCG will make every effort to notify interested MWDBE and Veteran-Owned
subcontractors and suppliers of each Bid Package, including information on the scope of work,
the pre-bid meeting time and location, the bid date, and all other pertinent information
regarding the project.

DEFINITIONS

Y

2)

A Minority-Owned Business Enterprise (MBE) is defined as a business which is certified as
being at least 51% owned, managed and controlled by persons of African American, Hispanic,
Asian, Pacific Islander, American Indian or Alaskan Native Heritage.

A Woman-Owned Business Enterprise (WBE) is defined as a business which is certified as
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3)

4

5)

being at least 51% owned, managed and controlled by one or more women.

A Disadvantaged Business (DBE) is defined as a business which is certified as being at least
51% owned, managed and controlled by a person(s) that are economically and socially
disadvantaged.

A Veteran-Owned Small Business (VOSB) is defined as a business which is certified as
being at least 51% owned, managed and controlled by a veteran and/or a service disabled
veteran.

Good Faith Efforts are efforts that, given all relevant circumstances, a bidder or proposer
actively and aggressively seeking to meet the goals, can reasonably be expected to make. In
evaluating good faith efforts made toward achieving the goals, whether the bidder or
proposer has performed the efforts outlined in the Obligations of Bidder for Good Faith
Efforts outlined in this document will be considered, along with any other relevant factors.

OBLIGATION OF BIDDER FOR GOOD FAITH EFFORTS

1)

2)
3)

4

The bidder shall make a Good Faith Effort to achieve the Participation Goal for MWDBE
and Veteran-Owned subcontractors/suppliers. The failure to meet the goal shall not
necessarily be cause for disqualification of the bidder; however, bidders not meeting the
goal are required to furnish with their bids written documentation of their Good Faith
Efforts to do so.

Award of Contract shall be conditioned upon satisfaction of the requirements set forth herein.

The Form of Proposal includes a section entitled “MWDBE Participation Form”. The
applicable information must be completed and submitted as outlined below.

Failure to submit this information as requested may be cause for rejection of bid or delay
in contract award.

DOCUMENTATION REQUIRED FOR GOOD FAITH EFFORTS

1)

2)

Bidders reaching the Goal are required to submit only the MWDBE Participation Form.” The
form must be fully completed including names and telephone number of participating
MWDBE firm(s); type of work to be performed; estimated value of the contract and value
expressed as a percentage of the total Lump Sum Bid Price. The form must be signed and
dated, and is to be submitted with the bid.

Bidders not reaching the Goal must submit the “MWDBE Participation Form”, the “Quote
Summary Form” and a written statement documenting their Good Faith Effort to do so. If bid
includes no MWDBE and/or Veteran participation, bidder shall enter “None” on the
subcontractor / supplier form). In addition, the bidder must submit written proof of their Good
Faith Efforts to meet the Participation Goal:

a. Advertised opportunities to participate in the contract in at least two (2) publications of

general circulation media; trade and professional association publications; small and minority

business or trade publications; and publications or trades targeting minority, women and

disadvantaged businesses not less than fifteen (15) days prior to the deadline for submission
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, of bids to allow MWDBE firms and Veteran-Owned businesses to participate.

b. Included documentation of advertising in the above publications with the bidders good faith
efforts package

c. Attended LFUCG Central Purchasing Economic Inclusion Outreach event

d. Attended pre-bid meetings that were scheduled by LFUCG to inform MWDBEs and/or
Veteran-Owned businesses of subcontracting opportunities

e. Sponsored Economic Inclusion event to provide networking opportunities for prime
contractors and MWDBE firms and Veteran-Owned businesses.

f. Requested a list of MWDBE and/or Veteran subcontractors or suppliers from LFUCG and
showed evidence of contacting the companies on the list(s).

g. Contacted organizations that work with MWDBE companies for assistance in finding
certified MWBDE firms and Veteran-Owned businesses to work on this project. Those
contacted and their responses should be a part of the bidder’s good faith efforts documentation.

h. Sent written notices, by certified mail, email or facsimile, to qualified, certified
MWDBEs and/or Veteran-Owned businesses soliciting their participation in the contract not
less than seven (7) days prior to the deadline for submission of bids to allow them to participate
effectively.

i. Followed up initial solicitations by contacting MWDBEs and Veteran-Owned
Businesses to determine their level of interest.

j. Provided the interested MWBDE firm and/or Veteran-Owned business with adequate and
timely information about the plans, specifications, and requirements of the contract.

k. Selected portions of the work to be performed by MWDBE firms and/or Veteran-Owned
businesses in order to increase the likelihood of meeting the contract goals. This includes,
where appropriate, breaking out contract work items into economically feasible units to
facilitate MWDBE and Veteran participation, even when the prime contractor may otherwise
perform these work items with its own workforce

1. Negotiated in good faith with interested MWDBE firms and Veteran-Owned businesses not
rejecting them as unqualified without sound reasons based on a thorough investigation of their
capabilities. Any rejection should be so noted in writing with a description as to why an
agreement could not be reached.

m. Included documentation of quotations received from interested MWDBE firms and
Veteran-Owned businesses which were not used due to uncompetitive pricing or were rejected
as unacceptable and/or copies of responses from firms indicating that they would not be
submitting a bid.
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n. Bidder has to submit sound reasons why the quotations were considered unacceptable. The
fact that the bidder has the ability and/or desire to perform the contract work with its own
forces will not be considered a sound reason for rejecting a MWDBE and/or Veteran-Owned
business’s quote. Nothing in this provision shall be construed to require the bidder to accept
unreasonable quotes in order to satisfy MWDBE and Veteran goals.

0. Made an effort to offer assistance to or refer interested MWDBE firms and Veteran-Owned
businesses to obtain the necessary equipment, supplies, materials, insurance and/or bonding to
satisfy the work requirements of the bid proposal

p. Made efforts to expand the search for MWBE firms and Veteran-Owned businesses beyond
the usual geographic boundaries.

q. Other--any other evidence that the bidder submits which may show that the bidder has made
reasonable good faith efforts to include MWDBE and Veteran participation.

Note: Failure to submit any of the documentation requested in this section may be cause
for rejection of bid. Bidders may include any other documentation deemed relevant to
this requirement which is subject to review by the MBE Liaison. Documentation of Good
Faith Efforts must be submitted with the Bid, if the participation Goal is not met.
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™ > MINORITY BUSINESS ENTERPRISE PROGRAM

Sherita Miller, MPA

Minority Business Enterprise Liaison

Division of Central Purchasing
Lexington-Fayette Urban County Government
200 East Main Street

Lexington, KY 4050

OUR MISSION: The mission of the Minority Business Enterprise Program is to facilitate the full participation of
minority and women owned businesses in the procurement process and to promote economic inclusion as a
business imperative essential to the long tetm economic viability of Lexington-Fayette Urban County Government.

To that end the city council adopted and implemented Resolution 484-2017 — A Certified Minority, Women and
Disadvantaged Business Enterprise ten petcent (10%) minimum goal and a three (3%) minimum goal for Certified
Veteran-Owned Small Businesses and Certified Service Disabled Veteran — Owned Businesses for government
contracts.

The resolution states the following definitions shall be used for the purposes of reaching these goals (a full copy is
available in Central Purchasing):

Certified Disadvantaged Business Entetptise (DBE) — a business in which at least fifty-one percent (51%) is owned, managed
and controlled by a person(s) who is socially and economically disadvantaged as define by 49 CEFR subpart 26.

Certified Minority Business Entetptise (MBE) — a business in which at least fifty-one percent (51%) is owned, managed and
controlled by an ethnic minority (i.e. Afvican American, Asian American/ Pacific Islander, Hispanic Islander, Native American/ Native
Alaskan Indian) as defined in federal law or regulation as it may be amended from time-to-time. :

Certified Women Business Entetptise (WBE) — a business in which at least fifty-one percent (51%) is owned, managed and
controlled by a woman.

Certified Vetetan-Owned Small Business (VOSB) — a business in which at least fifiy-one percent (51%) is owned, managed and
controlled by a veteran who served on active duty with the U.S. Army, Air Force, Navy, Marines or Coast Guard.

Certified Service Disabled Veteran Owned Small Business (SDVOSB) — a business in which at least fifty-one percent
(51%) is owned, managed and controlled by a disabled veteran who served on active duty with the U.S. Army, Air Force, Nayy, Marines or

Coast Guard.

The term “Certified” shall mean the business is appropriately cettified, licensed, verified, or validated by an organization
or entity recognized by the Division of Purchasing as having the appropriate credentials to make a determination as to
the status of the business.

To comply with Resolution 484-2017, prime contractors and minority, women and veteran owned businesses must
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enroll in the new Diverse Business Management Compliance system, https:

We have compiled the list below to help you locate certified MBE, WBE and DBE certified businesses. Below is a

listing of contacts for LFUCG Certified MWDBEs and Veteran-Owned Small Businesses in

(https://lexingtonky.ionwave.net)

Council

Business Contact Email Address Phone

LFUCG Sherita Miller smiller@lexingtonky.gov 859-258-3323

Commerce Lexington — Minority Tyrone Tyra ttyra@commercelexington.com 859-226-1625
Business Development

Tri-State Minority Supplier Diversity Susan Marston smarston(@tsmsdec.com 502-365-9762

Small Business Development Council

Shawn Rogers

shawn.rogersi@uky.edu

859-257-7666

Business Council (WBENC)

UK SBDC
Community Ventures Corporation Phyllis Alcorn palcom@cvky.org 859-231-0054
KY Transportation Cabinet (KYTC) Melvin Bynes Melvin.bynes2@ky.gov 502-564-3601
KYTC Pre-Qualification Shella Eagle Shella.Eagle@ky.gov 502-782-4815
Ohio River Valley Women’s Sheila Mixon smixon@orvwbc.org 513-487-6537

Kentucky MWBE Certification Program

Yvette Smith, Kentucky
Finance Cabinet

Yvette.Smith@ky.gov

502-564-8099

National Women Business Owner’s

Janet Harris-Lange

janet@nwboc.org

800-675-5066

Council (NWBOC)
Small Business Administration Robert Coffey robertcoffey@sba.gov 502-582-5971
LaVoz de Kentucky Andres Cruz lavozdeky(@yahoo.com 859-621-2106
The Key News Journal Patrice Muhammad productionf@keynewsjournal.com | 859-685-8488




LFUCG MWDBE PARTICIPATION FORM
Bid/RFP/Quote Reference #

The MWDBE and/or veteran subcontractors listed have agteed to participate on this Bid/RFP/Quote. If any
substitution is made ot the total value of the work is changed ptior to or after the job is in progress, it is
understood that those substitutions must be submitted to Central Putchasing for approval immediately. Failure

to submit a completed form may cause rejection of the bid.

MWDBE Company, Name, MBE Work to be Performed Total Dollar % Value of
Address, Phone, Email WBE ot Value of the Total Contract
DBE Wotk
1.
2.
3.
4.

The undersigned company representative submits the above list of MWDBE fitms to be used in accomplishing the wotk
contained in this Bid/RFP/Quote. Any misrepresentation may result in the termination of the contract and/or be subject

to applicable Federal and State laws concerning false statements and false claims.

Company Company Representative

Date Title
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LFUCG MWDBE SUBSTITUTION FORM
Bid/RFP/Quote Reference #

The substituted MWDBE and/or veteran subcontractors listed below have agreed to participate on this Bid/RFP/Quote.
These substitutions were made prior to or after the job was in progress. These substitutions were made for reasons stated
below and are now being submitted to Central Purchasing for approval. By the authorized signature of a representative of
our company, we understand that this information will be entered into out file for this project.

SUBSTITUTED MWDBE Formally Work to Be Reason for the Total Dollar % Value of Total
MWDBE Company Contracted/ Name, Performed Substitution Value of the Contract
Name, Address, Phone, Address, Phone, Work
Email Email
1.
2.
3.
4,

The undersigned acknowledges that any misrepresentation may result in termination of the contract and/or be subject to
applicable Federal and State laws concerning false statements and false claims.

Company Company Representative

Date Title
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Bid/RFP/Quote Refetence #

The undersigned acknowledges that the minority and/or veteran subcontractors listed on this form did
submit a quote to participate on this project. Failure to submit this form may cause rejection of the bid.

Company Name Contact Person
Address/Phone/Email Bid Package / Bid Date
MWDBE Contact | Contact Date Services Method of Total dollars $$ | MBE * | Veteran
Company Addres| Person | Information | Contacted | to be Communication | Do Not Leave AA

(work phone, performed | (email, phone Blank HA

Email, cell) meeting, ad, (Attach AS

event etc) Documentation) | NA
Female

(MBE designation / AA=African American / HA= Hispanic American/AS = Asian American/Pacific Islander/
NA= Native American)

The undersigned acknowledges that all information is accurate. Any misrepresentation may result in termination of the
contract and/or be subject to applicable Federal and State laws concerning false statements and claims.

Company Company Representative

Date Tide
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s L FUCG SUBCONTRACTOR MONTHLY PAYMENT REPORT

The LFUCG has a 10% goal plan adopted by city council to increase the participation of minority and women owned
businesses in the procurement process. The LFUCG also has a 3% goal plan adopted by cited council to increase the
patticipation of veteran owned businesses in the procurement process. In order to measure that goal LFUCG will track
spending with MWDBE and Veteran contractors on a monthly basis. By the signature below of an authorized company
representative, you cettify that the information is correct, and that each of the representations set forth below is true. Any
misrepresentation may result in termination of the contract and/or prosecution under applicable Federal and State laws
concerning false statements and false claims. Please submit this form monthly to the Division of Central Putchasing/ 200
East Main Street / Room 338 / Lexington, KY 40507.

Bid/RFP/Quote #
Total Contract Amount Awarded to Prime Contractor for this Project
Project Name/ Contract # Work Period/ From: To:
Company Name: Address:
Federal Tax ID: Contact Person:
Subcontractor Description | Total % of Total Purchase Scheduled | Scheduled
Vendor ID of Work Subcontract | Total Amount Order number | Project Project
(name, address, Amount Contract Paid for for Start Date | End Date
phone, email Awarded | this Period | subcontractor
to Prime work
for this (please attach
Project PO)

By the signature below of an authorized company representative, you certify that the information is cotrect, and that each
of the representations set forth below is true. Any misrepresentations may result in the termination of the contract and/ot
prosecution under applicable Federal and State laws concerning false statements and false claims.

Company

Date

Company Representative

Title
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LFUCG STATEMENT OF GOOD FAITH EFFORTS
Bid/RFP/Quote #

By the signature below of an authotized company representative, we certify that we
have utilized the following Good Faith Efforts to obtain the maximum participation
by MWDBE and Veteran-Owned business enterprises on the project and can supply
the appropriate documentation.

Advertised opportunities to participate in the contract in at least two (2)
publications of general circulation media; trade and professional association
publications; small and minority business or trade publications; and publications or
trades targeting minority, women and disadvantaged businesses not less than fifteen
(15) days prior to the deadline for submission of bids to allow MWDBE firms and
Veteran-Owned businesses to participate.

Included documentation of advertising in the above publications with the
bidders good faith efforts package

Attended LFUCG Central Purchasing Economic Inclusion Outreach event

Attended pre-bid meetings that were scheduled by LFUCG to inform
MWDBEs and/or Veteran-Owned Businesses of subcontracting opportunities

Sponsored Economic Inclusion event to provide networking opportunities
for prime contractors and MWDBE firms and Veteran-Owned businesses

Requested a list of MWDBE and/or Veteran subcontractors or suppliers from
LFUCG and showed evidence of contacting the companies on the list(s).

Contacted organizations that work with MWDBE companies for assistance
in finding certified MWBDE firms and Veteran-Owned businesses to work on this
project. Those contacted and their responses should be a part of the bidder’s good
faith efforts documentation.

Sent written notices, by certified mail, email or facsimile, to qualified,
certified MWDBEs soliciting their participation in the contract not less than seven
(7) days prior to the deadline for submission of bids to allow them to participate
effectively.

Followed up initial solicitations by contacting MWDBEs and Veteran-
Owned businesses to determine their level of interest.

Provided the interested MWBDE firm and/or Veteran-Owned business with
adequate and timely information about the plans, specifications, and requirements
of the contract.

Selected portions of the work to be performed by MWDBE firms and/or
Veteran-Owned businesses in order to increase the likelihood of meeting the
contract goals. This includes, where appropriate, breaking out contract work items
into economically feasible units to facilitate MWDBE and Veteran participation,
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even when the prime contractor may otherwise perform these work items with its
own workforce

Negotiated in good faith with interested MWDBE firms and Veteran-Owned
businesses not rejecting them as unqualified without sound reasons based on a
thorough investigation of their capabilities. Any rejection should be so noted in
writing with a description as to why an agreement could not be reached.

Included documentation of quotations received from interested MWDBE
firms and Veteran-Owned businesses which were not used due to uncompetitive
pricing or were rejected as unacceptable and/or copies of responses from firms
indicating that they would not be submitting a bid.

Bidder has to submit sound reasons why the quotations were considered
unacceptable. The fact that the bidder has the ability and/or desire to perform the
contract work with its own forces will not be considered a sound reason for
rejecting a MWDBE and/or Veteran-Owned business’s quote. Nothing in this
provision shall be construed to require the bidder to accept unreasonable quotes in
order to satisfy MWDBE and Veteran goals.

Made an effort to offer assistance to or refer interested MWDBE firms and
Veteran-Owned businesses to obtain the necessary equipment, supplies, materials,
insurance and/or bonding to satisfy the work requirements of the bid proposal

Made efforts to expand the search for MWBE firms and Veteran-Owned
businesses beyond the usual geographic boundaries.

Other--any other evidence that the bidder submits which may show that the
bidder has made reasonable good faith efforts to include MWDBE and Veteran
participation.

NOTE: Failure to submit any of the documentation requested in this section may be
cause for rejection of bid. Bidders may include any other documentation deemed
relevant to this requirement which is subject to approval by the MBE Liaison.
Documentation of Good Faith Efforts must be submitted with the Bid, if the
participation Goal is not met.

The undersigned acknowledges that all information is accurate. Any mistrepresentations may tesult
in termination of the contract and/or be subject to applicable Federal and State laws concerning
false statements and claims.

Company

Company Representative

Date

Title
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8.

AUTHENTICATION OF BID AND STATEMENT OF NON-COLLUSION, NON-
CONFLICT OF INTEREST

I hereby swear (or affirm) under the penalty for false swearing:

1.

That I am the Bidder (if the Bidder is an individual), a partner of the Bidder (if the Bidder is
a partnership), or an officer or employee of the bidding corporation having authority to sign
on its behalf (if the Bidder is a corporation);

That the attached bid has been arrived at by the Bidder independently, and has been submitted
without collusion with, and without any agreement, understanding or planned common course
of action, with any other contractor, vendor of materials, supplies, equipment or services
described in the Invitation to Bid, designed to limit independent bidding or competition;

That the contents of the bid or bids have not been communicated by the Bidder or its
employees or agents to any person not an employee or agent of the Bidder or its surety on any
bond furnished, with the bid or bids, and will not be communicated to any such person, prior
to the official opening of the bid or bids;

That the Bidder is legally entitled to enter into the contracts with the Lexington-Fayette Urban
County Government, and is not in violation of any prohibited conflict of interest;

(Applicable to corporation only) That as a foreign corporation, we are registered with the
Secretary of State, Commonwealth of Kentucky, and authorized to do business in the State

or, that as a domestic corporation, we are in good standing with the Secretary of State,
Commonwealth of Kentucky . Check the statement applicable.

This offer is for 60 calendar days from the date this bid is opened. In submitting the above, it
is expressly agreed that, upon proper acceptance by the Lexington-Fayette Urban County
Government of any or all items bid above, a contract shall thereby be created with respect to
the items accepted.

That I have fully informed myself regarding the accuracy of the statements made in this
statement.

That I certify that Subcontractors have not and will not be awarded to any firm(s) that have
been debarred from noncompliance with the Federal Labor Standards, Title VI of the Civil
Rights Act of 1964 As Amended, Executive Order 11246 As Amended or any other Federal
Law.
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9. STATEMENT OF EXPERIENCE

NAME OF INDIVIDUAL:

POSITION/TITLE:

STATEMENT OF EXPERIENCE:

NAME OF INDIVIDUAL.:

POSITION/TITLE:

STATEMENT OF EXPERIENCE:

NAME OF INDIVIDUAL:

POSITION/TITLE:

STATEMENT OF EXPERIENCE:

NAME OF INDIVIDUAL.:

POSITION/TITLE:
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STATEMENT OF EXPERIENCE:

NAME OF INDIVIDUAL:

POSITION/TITLE:

STATEMENT OF EXPERIENCE:

NAME OF INDIVIDUAL:

POSITION/TITLE:

STATEMENT OF EXPERIENCE:

* Include all officers, office management’s, Affirmative Action officials, and field management
personnel. (Attach separate sheets if necessary.)
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10. EQUAL OPPORTUNITY AGREEMENT

Standard Title VI Assurance

The Lexington Fayette-Urban County Government, (hereinafter referred to as the “Recipient”) hereby
agrees that as a condition to receiving any Federal financial assistance from the U.S. Department of
Transportation, it will comply with Title VI of the Civil Rights Act of 1964, 78Stat.252, 42 U.S.C.
2000d-4 (hereinafter referred to as the “Act”), and all requirements imposed by or pursuant to Title
49, Code of Federal Regulations, U.S. Department of Transportation, Subtitle A, Office of the
Secretary, (49 CFR, Part 21) Nondiscrimination in Federally Assisted Program of the Department of
Transportation — Effectuation of Title VI of the Civil Rights Act of 1964 (hereinafter referred to as
the “Regulations™) and other pertinent directives, no person in the United States shall, on the grounds
of race, color, national origin, sex, age (over 40), religion, sexual orientation, gender identity, veteran
status, or disability be excluded from participation in, be denied the benefits of, or be otherwise
subjected to discrimination under any program or activity for which the Recipient receives Federal
financial assistance from the U.S. Department of Transportation, including the Federal Highway
Administration, and hereby gives assurance that will promptly take any necessary measures to
effectuate this agreement. This assurance is required by subsection 21.7(a) (1) of the Regulations.

The Law

*  Title VII of the Civil Rights Act of 1964 (amended 1972) states that it is unlawful for an employer
to discriminate in employment because of race, color, religion, sex, age (40-70 years) or national
origin.

*  Executive Order No. 11246 on Nondiscrimination under Federal contract prohibits employment
discrimination by contractor and subcontractor doing business with the Federal Government or
recipients of Federal funds. This order was later amended by Executive Order No. 11375 to
prohibit discrimination on the basis of sex.

*  Section 503 of the Rehabilitation Act of 1973 States:

The Contractor will not discriminate against any employee or applicant for employment
because of physical or mental handicap.

*  Section 2012 of the Vietnam Era Veterans Readjustment Act of 1973 requires Affirmative Action
on behalf of disabled veterans and veterans of the Vietnam Era by contractors having Federal
Contracts.

*  Section 206 (A) of Executive Order 12086, Consolidation of Contract Compliance Functions for
Equal Employment Opportunity, states:

The Secretary of Labor may investigate the employment practices of any Government
contractor or sub-contractor to determine whether or not the contractual provisions specified
in Section 202 of this order have been violated.

The Lexington-Fayette Urban County Government practices Equal Opportunity in recruiting,
hiring and promoting. It is the Government's intent to affirmatively provide employment
opportunities for those individuals who have previously not been allowed to enter into the
mainstream of society. Because of its importance to the local Government, this policy carries the
full endorsement of the Mayor, Commissioners, Directors, and all supervisory personnel. In
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following this commitment to Equal Employment Opportunity and because the Government is the
benefactor of the Federal funds, it is both against the Urban County Government policy and illegal
for the Government to let contracts to companies which knowingly or unknowingly practice
discrimination in their employment practices. Violation of the above mentioned ordinances may
cause a contract to be canceled and the contractor may be declared ineligible for future
consideration.

Please sign this statement in the appropriate space acknowledging that you have read and understand
the provisions contained herein. Return this document as part of your application packet.

Bidders

I/We agree to comply with the Civil Rights Laws listed above that govern employment rights of
minorities, women, Vietnam veterans, handicapped, and aged persons.

Signature Name of Business

The Entity (regardless of whether construction contractor, non-construction contractor or supplier)
agrees to provide equal opportunity in employment for all qualified persons, to prohibit discrimination
in employment because of race, color, religion, sex (including pregnancy, sexual orientation or gender
identity), national origin, disability, age, genetic information, political affiliation, or veteran status,
and to promote equal employment through a positive, continuing program from itself and each of its
sub-contracting agents. This program of equal employment opportunity shall apply to every aspect of
its employment policies and practices.

The Kentucky equal Employment Opportunity Act of 1978 (KRS 45.560-45.640) requires that any
count, city, town, school district, water district, hospital district, or other political subdivision of the
state shall include in directly or indirectly publicly funded contracts for supplies, materials, services,
or equipment hereinafter entered into the following provisions:

During the performance of this contract, the contractor agrees as follows:

(1) The contractor will not discriminate against any employee or applicant for employment
because of race, color, religion, sex, age or national origin;

(2) The contractor will state in all solicitations or advertisements for employees placed by or on
behalf of the contractors that all qualified applicants will receive consideration for
employment without regard to race, color, religion, sex, age or national origin,

(3) The contract will post notices in conspicuous places, available to employees and applicants
Jfor employment, setting forth the provisions of the non-discrimination clauses required by this

section; and

(4) The contractor will send a notice to each labor union or representative of workers with which
he has a collective bargaining agreement or other contract or understanding advising the
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labor wunion or workers’ representative of the contractor’s commitments under the
nondiscrimination clauses.

The Act further provides:

KRS 45.610. Hiring minorities — Information required

D)

(2)

For the length of the contract, each contractor shall hire minorities from other sources within
the drawing area, should the union with which he has collective bargaining agreements be
unwilling to supply sufficient minorities to satisfy the agreed upon goals and timetable.

Each contractor shall, for the length of the contract, furnish such information as required by
KRS 45.560 to KRS 45.640 and by such rules, regulations and orders issued pursuant thereto
and will permit access to all books and records pertaining to his employment practices and
work sites by the contracting agency and the department for purposes of investigation to
ascertain compliance with KRS 45.560 to 45.640 and such rules, regulations and orders
issued pursuant thereto.

KRS 45.620. Action against contractor — Hiring of minority contractor or subcontractor

1)

2)

3)

If any contractor is found by the department to have engaged in an unlawful practice under
this chapter during the course of performing under a contract or subcontract covered under
KRS 45.560 to 45.640, the department shall so certify to the contracting agency and such
certification shall be binding upon the contracting agency unless it is reversed in the course
of judicial review.

If the contractor is found to have committed an unlawful practice under KRS 45.560 to 45.640,
the contracting agency may cancel or terminate the contract, conditioned upon a program for
future compliance approved by the contracting agency and the department. The contracting
agency may declare such a contractor ineligible to bid on further contracts with that agency
until such time as the contractor complies in full with the requirements of KRS 45.560 —
45.640.

The equal employment provisions of KRS 45.560 to 45.640 may be met in part by a contractor
by subcontracting to a minority contractor or subcontractor. For the provisions of KRS
45.560 to 45.640, a minority contractor or subcontractor shall mean a business that is owned
and controlled by one or more persons disadvantaged by racial or ethnic circumstances.

KRS 45.630 Termination of existing employee not required, when

Any provision of KRS 45.560 to 45.640 notwithstanding, no contractor shall be required to
terminate an existing employee upon proof that that employee was employed prior to the date
of the contract.

KRS 45.640 Minimum skills

Nothing in KRS 45.560 to 45.640 shall require a contractor to hire anyone who fails to
demonstrate the minimum skills required to perform a particular job.
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It is recommended that all of the provisions quoted above to be included as special conditions in each
contract. In the case of a contract exceeding $250,000, the contractor is required to furnish evidence
that his work-force in Kentucky is representative of the available work-force in the area from which
he draws employees, or to supply an Affirmative Action plan which will achieve such representation
during the life of the contract.
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11. EQUAL EMPLOYMENT OPPORTUNITY AFFIRMATIVE ACTION POLICY

It is the policy of

to assure that all applicants for employment and all employees are treated on a fair and equitable
basis without regard to their race, religion, sex, color, handicap, natural origin or age.

Such action shall include employment, promotion, demotion, recruitment or recruitment
advertising, layoff or termination, rates of pay and other forms of compensation, and selection for
training, whether apprenticeship and/or on-the-job-training.

Furthermore, this company agrees to make special recruitment efforts to hire the protected
class whenever feasible. This company also agrees to adhere to all applicable federal, state, and local

laws relating to Equal Employment Opportunity for all individuals.
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14. DEBARRED FIRMS

PROJECT NAME:

BID NUMBER:

LEXINGTON-FAYETTE URBAN COUNTY GOVERNMENT
LEXINGTON, KY

All prime Contractors shall certify that Subcontractors have not and will not be awarded to any firms
that has been debarred for noncompliance with the Federal Labor Standards, Title VI of the Civil Rights
Act of 1964 As Amended, Executive Order 11246 As Amended or any other Federal Law.

All bidders shall complete the attached certification in duplicate and submit both copies to the Owner
with the bid proposal. The Owner (grantee) shall transmit one copy to the Lexington-Fayette Urban
County Government, Division of Community Development, within fourteen (14) days after bid opening.

The undersigned hereby certifies that the firm of has not and
will not award a subcontract, in connection with any contract award to it as the result of this bid, to any
firm that has been debarred for noncompliance with the Federal labor Standards, Title VI of the civil
Rights Act of 1964, Executive Order 11246 as amended or any Federal Law.

Name of Firm Submitting Bid

Signature of Authorized Official

Title

Date
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15. DEBARMENT CERTIFICATION

All contractors/subcontractors shall complete the following certification and submit it with the bid
proposal.

The contractor/subcontractor certifies in accordance with Executive Order 12549 (Debarment and
Suspension 2/18/86) that to the best of its knowledge and belief, that it and its principals:

1) Are not presently debarred, suspended, proposed for debarment, declared negligible, or voluntarily
excluded from covered transactions or contract by any Federal department or agency for
noncompliance with the Federal Labor Standards, Title VI of the Civil Rights Act of 1964 as
amended, Executive Order 11246 as amended or any other Federal law;

a) Have not within a three year period preceding this proposal been convicted of or had a civil
judgment rendered against them for commission of fraud or a criminal offense in
connection with obtaining, attempting to obtain, or performing a public (Federal, State or
local) transaction or contract under a public transaction; violation of Federal or State
antitrust statutes or commission of embezzlement, theft, forgery, bribery, falsification or
destruction of records, making false statements, or receiving stolen property;

b) Are not presently indicted for or otherwise criminally or civilly charged by a government
entity (Federal, State or local) with commission of any of the offenses enumerated in

paragraph (1)(a) of this certification; and

¢) Have not within a three year period preceding this bid has one or more public (Federal,
State or local) transactions or contracts terminated for cause or default.

2) Where the contractor is unable to certify to any of the statements in this certification, such prospective
contractors shall attach an explanation to this certification form.

Firm Name:

Project:

Printed Name and Title of Authorized Representative:

Signature:

Date:

END OF SECTION
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PART IV

GENERAL CONDITIONS

DEFINITIONS

Wherever used in these General Conditions or the other Contract Documents, the following
terms have the meanings indicated which are applicable to both the singular and plural
thereof.

1.1  Addenda
Written or graphic instruments issued prior to the opening of Bids which clarify,
correct, or change the Bid Documents or the Contract Documents.

12  Agreement
The written agreement between OWNER and CONTRACTOR covering the Work
to be performed; other Contract Documents are attached to the Agreement and made
a part thereof as provided therein.

1.3 Application for Payment
The form accepted by CONSULTANT which is to be used by CONTRACTOR in
requesting progress or final payments and which is to include such supporting
documentation as is required by the Contract Documents.

14 Bid
The offer or proposal of the Bidder submitted on the prescribed form setting forth
the prices for the Work to be performed.

1.5  Bidder
An individual, partnership, or corporation, who submit a Bid for a prime contract
with the OWNER, for the Work described in the proposed Contract Documents.

1.6  Bonds
Bid, performance and payment bonds and other instruments of security.

1.7  Calendar Day
A calendar day of twenty-four hours measured from midnight to the next midnight
shall constitute a day.

1.8  Change Order
A document recommended by CONSULTANT, which is signed by
CONTRACTOR and OWNER and authorizes an addition, deletion or revision in the
Work, or an adjustment in the Contract Price or the Contract Time, issued on or after
the Effective Date of the Agreement.
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1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

Contract Documents

The Advertisement for Bidders, Information for Bidders, Agreement, Addenda
(which pertain to the Contract Documents), CONTRACTOR'S Bid (including
documentation accompanying the Bid and any post-bid documentation submitted
prior to the Notice of Award) when attached as an exhibit to the Agreement, the
Bonds, these General Conditions, the Special Conditions, the Specifications and the
Drawings as the same are more specifically identified in the Agreement, together
with all amendments, modifications and supplements.

Contract Unit Price
The monies payable by OWNER to CONTRACTOR under the Contract Documents
as stated in the Agreement. Unit Prices are to be firm for the term of this Contract.

Contract Time
The number of consecutive calendar days between the date of issuance of the Notice
to Proceed and the contract completion date.

CONTRACTOR
The person, firm or corporation with whom OWNER has entered into the
Agreement.

Defective

An adjective which when modifying the word Work refers to Work that is
unsatisfactory, faulty or deficient, or does not conform to the Contract Documents,
or does not meet the requirements of any inspection, reference standard, test or
approval referred to in the Contract Documents, or has been damaged prior to
CONSULTANT’S recommendation of final payment (unless responsibility for the
protection thereof has been assumed by OWNER).

Drawings

The drawings which show the character and scope of the Work to be performed and
which have been prepared or approved by CONSULTANT and are referred to in the
Contract Documents.

Effective Date of the Agreement
The date indicated in the Agreement on which it becomes effective.

CONSULTANT
The Lexington-Fayette Urban County Government or its authorized representative.

Field Order

A documented order issued by CONSULTANT which orders minor changes in the
Work, but which does not involve a change in the Contract Price or the Contract
Time.
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1.18

1.19

1.20

1.21

1.22

1.23

1.24

1.25

1.26

1.27

Giving Notice

Whenever any provision of the Contract Documents requires the giving of written
notice, it will be deemed to have been validly given if delivered in person to the
individual or to a member of the firm or to an officer of the corporation for whom it
is intended, or if delivered at or sent by registered or certified mail, postage prepaid,
to the last business address known to the giver of the notice.

Laws and Regulations
Laws, rules, regulations, ordinances, codes and/or orders.

Notice of Award

The written notice by OWNER to the apparent successful bidder stating that upon
compliance by the apparent successful bidder with the conditions enumerated
therein, within the time specified, OWNER will sign and deliver the Agreement.

Notice to Proceed

A written notice given by OWNER to CONTRACTOR fixing the date on which the
Contract Time will commence to run and on which CONTRACTOR shall start to
perform CONTRACTOR'S obligations under the Contract Documents.

OWNER
The Lexington-Fayette Urban County Government.

Partial Utilization
Placing a portion of the Work in service for the purpose for which it is intended (or
related purpose) before reaching Completion for all the Work.

Project

The total construction of which the Work to be provided under the Contract
Documents may be the whole, or a part as indicated elsewhere in the Contract
Documents.

Inspector
The authorized representative who is assigned to the site or any part thereof.

Shop Drawings

All drawings, diagrams, illustrations, schedules and other data which are specifically
prepared by or for CONTRACTOR to illustrate some portion of the Work and all
illustrations, brochures, standard schedules, performance charts, instructions,
diagrams and other information prepared by a Supplier and submitted by
CONTRACTOR to illustrate material or equipment for some portion of the Work.

Specifications
Those portions of the Contract Documents consisting of written technical
descriptions of materials, equipment, construction systems, standards and
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1.28

1.29

1.30

1.31

1.32

1.33

1.34

1.35

workmanship as applied to the Work and certain administrative details applicable
thereto.

Standard Specifications

The "Standard Specifications for Road and Bridge Construction", Transportation
Cabinet, Department of Highways, Commonwealth of Kentucky, current edition.
MUTCD shall refer to the “Manual of Uniform Traffic Control Devices.

Subcontractor
An individual, firm or corporation having a direct contract with CONTRACTOR or
with any other Subcontractor for the performance of a part of the Work at the site.

Special Conditions
The part of the Contract Documents which amends or supplements these General
Conditions.

Supplier
A manufacturer, fabricator, supplier, distributor, materialman or vendor.

Underground Facilities

All pipelines, conduits, ducts, cables, wires, manholes, vaults, tanks, tunnels or other
such facilities or attachments, and any encasements containing such facilities which
have been installed underground to furnish any of the following services or
materials: electricity, gases, steam, liquid petroleum products, telephone or other
communications, cable television, sewage and drainage removal, traffic or other
control systems or water.

Unit Price Work

An amount equal to the sum of the established unit prices for each separately
identified item of Unit Price Work times the estimated quantity of each item as
indicated in the Agreement.

Work

The entire completed construction or the various separately identifiable parts
thereof required to be furnished under the Contract Documents. Work is the
result of performing services, furnishing labor and furnishing and incorporating
materials and equipment into the construction, all as required by the Contract
Documents.

Time Period
When any period of time is referred to in the Contract Documents by days, it will be
computed to exclude the first and include the last day of such period. If the last day
of any such period falls on a Saturday or Sunday or on a day made a legal holiday by
the law of the applicable jurisdiction, such day will be omitted from the
computation.
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PRELIMINARY MATTERS

2.1

2%

23

24

2.5

2.6

Delivery of Bonds

When the CONTRACTOR delivers the executed Agreements to OWNER,
CONTRACTOR shall also deliver to OWNER, such Bonds, Insurance Certificate,
and Power of Attorney as CONTRACTOR may be required to furnish.

Copies of Documents

Owner shall furnish to CONTRACTOR up to three copies (unless otherwise
specified in the Special Conditions) of the Contract Documents as are reasonably
necessary for the execution of the Work. Additional copies will be furnished, upon
request, at the cost of reproduction.

Commencement of Contract Time; Notice to Proceed
The Contract Time will commence to run on the day specified in the Notice to
Proceed.

Starting the Project

CONTRACTOR shall start to perform the Work on the date when the Contract
Time commences to run, but no Work shall be done at the site prior to the date on
which the Contract Time commences to run.

Before Starting Construction

Before undertaking each part of the Work, CONTRACTOR shall carefully study
and compare the Contract Documents and check and verify pertinent figures shown
thereon and all applicable field measurements. CONTRACTOR shall promptly
report in writing to CONSULTANT any conflict, error or discrepancy which
CONTRACTOR may discover and shall obtain a written interpretation or
clarification from CONSULTANT before proceeding with any Work affected
thereby; however, CONTRACTOR shall not be liable to OWNER or
CONSULTANT for failure to report any conflict, error or discrepancy in the
Contract Documents, unless CONTRACTOR had actual knowledge thereof or
should reasonably have known thereof.

Submittal of Schedules
Within ten days after the effective date of the Agreement (unless otherwise
specified) CONTRACTOR shall submit to CONSULTANT for review:

2.6.1 an estimated progress schedule indicating the starting and completion
dates of the various stages of the Work;

2.6.2 apreliminary schedule of Shop Drawing submissions; and
2.6.3 a preliminary schedule of values for all of the Work which will

include quantities and prices of items aggregating the Contract Price and will
subdivide the Work into costs per labor and materials by specification
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2.7

2.8

3.1

3.2

section to serve as the basis for progress payments during construction. Such
prices will include an appropriate amount of overhead and profit applicable
to each item of Work which will be confirmed in writing by
CONTRACTOR at the time of submission. Schedule of values shall be
submitted on AIA G702/703 forms, or approved equal.

Preconstruction Conference

Before CONTRACTOR starts the Work at the proposed site, a conference attended
by CONTRACTOR, CONSULTANT, EEO-Affirmative Action Officer, and other
appropriate parties will be held to discuss the following issues: (1) The scheduling of
the Work to be completed; (2) The procedures for handling shop drawings and other
submittals; (3) The processing of applications for payment; (4) The establishment of
an understanding among the involved parties in regard to the proposed project; (35)
The establishment of procedures for effectively implementing the LFUCG's 10%
minimum DBE goals; and (6) Requirement for Mechanic’s Lien on Partial
Applications for Payment.

Finalizing Schedules

At least ten days before submission of the first Application for Payment a
conference attended by CONTRACTOR, CONSULTANT and others as appropriate
will be held to finalize the schedules submitted in accordance with paragraph 2.6.
The finalized progress schedule will be acceptable to CONSULTANT as providing
orderly progression of the Work to completion within the Contract Time, but such
acceptance will neither impose on CONSULTANT responsibility for the progress or
scheduling of the Work nor relieve CONTRACTOR from full responsibility thereof.
The finalized schedule of Shop Drawing submissions will be acceptable to
CONSULTANT as providing a workable arrangement for processing the
submissions. The finalized schedule of values will be acceptable to
CONSULTANT as to form and substance.

CONTRACT DOCUMENTS: INTENT, CONFLICTS, AMENDING AND
REUSE

General

The Contract Documents comprise the entire agreement between OWNER and
CONTRACTOR concerning the Work. The Contract Documents are
complementary; what is called for by one is as binding as if called for by all. The
Contract Documents will be construed in accordance with the law of the place of the
Project.

Intent

It is the intent of the Contract Documents to describe a functionally complete Project (or
part thereof) to be constructed in accordance with the Contract Documents. Any Work,
materials or equipment that may reasonably be inferred from the Contract Documents as
being required to produce the intended result will be supplied whether or not specifically
called for. When words which have a well-known technical or trade meaning are used
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3.3

to describe Work, materials or equipment such words shall be interpreted in accordance
with that meaning. Reference to standard specifications, manuals or codes of any
technical society, organization or association, or to the laws or regulations of any
governmental authority, whether such reference be specific or by implication, shall
mean the latest standard specification, manual, code or laws or regulations in effect at
the time of opening of Bids (or, on the Effective Date of the Agreement if there were no
Bids), except as may be otherwise specifically stated. However, no provision of any
referenced standard specification, manual or code (whether or not specifically
incorporated by reference in the Contract Documents) shall be effective to change the
duties and responsibilities of OWNER, CONTRACTOR or CONSULTANT, or any of
their consultants, agents or employees from those set forth in the Contract Documents,
nor shall it be effective to assign to CONSULTANT, or any of CONSULTANT'S
consultants, agents or employees, any duty or authority to supervise or direct the
furnishing or performance of the Work or any duty or authority to undertake
responsibility contrary to the provisions of paragraph 8.12.3 or 8.12.4. Clarifications
and interpretations of the Contract Documents shall be issued by CONSULTANT as
provided in paragraph 8.4.

Conflicts

If, during the performance of the Work, CONTRACTOR finds a conflict, error or
discrepancy in the Contract Documents, CONTRACTOR shall so report to
CONSULTANT in writing at once and before proceeding with the Work affected
thereby shall obtain a written interpretation or clarification from CONSULTANT;
however, CONTRACTOR shall not be liable to OWNER or CONSULTANT for
failure to report any conflict, error or discrepancy in the Contract Documents unless
CONTRACTOR had actual knowledge thereof or should reasonably have known
thereof.

In resolving such conflicts, errors and discrepancies, the documents shall be given
precedence in the following order:

Agreement

Field and Change Orders
Addenda

Special Conditions
Instruction to Bidders
General Conditions
Specifications and Drawings

R o e

Figure dimension on drawings shall govern over scale dimensions and detailed
Drawings shall govern over general Drawings.
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3.4

3.5

Amending and Supplementing Contract Documents

The Contract Documents may be amended to provide for additions, deletions and
revisions in the Work or to modify the terms and conditions thereof by means of a
Change Order or a Field Order. Contract Price and Contract Time may only be
changed by a Change Order.

Reuse of Documents

Neither CONTRACTOR nor any Subcontractor or Supplier or other person or
organization performing or furnishing any of the Work under a direct or indirect
contract with OWNER shall have or acquire any title to or ownership rights in any
of the Drawings, Specifications or other documents (or copies of any thereof)
prepared by or bearing the seal of CONSULTANT; and they shall not reuse any of
them on extensions of the Project or any other project without written consent of
OWNER and CONSULTANT and specific written verification or adaptation by
CONSULTANT.

4. AVAILABILITY OF LANDS; PHYSICAL CONDITIONS, REFERENCE POINTS

4.1

4.2

Availability of Lands

OWNER shall furnish, as indicated in the Contract Documents, the lands upon
which the Work is to be performed, rights-of-way and easements for access thereto,
and such other lands which are designated for the use of CONTRACTOR.
Easements for permanent structures or permanent changes in existing facilities will
be obtained and paid for by OWNER, unless otherwise provided in the Contract
Documents. If CONTRACTOR believes that any delay in OWNER'S furnishing
these lands, rights-of-way or easements entitles CONTRACTOR to an extension of
the Contract Time, CONTRACTOR may make a claim therefor as provided in
Article 11. CONSULTANT shall determine if the claim is legitimate or not.
CONTRACTOR shall provide for all additional lands and access thereto that may be
required for temporary construction facilities or storage of materials and equipment.

Physical Conditions

42.1 Explorations and Reports

Reference is made to the Special Conditions for identification of those
reports of explorations and tests of subsurface conditions at the site that have
been utilized by CONSULTANT in preparation of the Contract Documents.
CONTRACTOR may rely upon the accuracy of the technical data contained
in such reports, but not upon non-technical data, interpretations or opinions
contained therein or for the completeness thereof for CONTRACTOR’S
purposes. Except as indicated in the immediately preceding sentence and in
paragraph 4.2.6, CONTRACTOR shall have full responsibility with respect
to subsurface conditions at the site.

4.2.2 Existing Structures
Reference is made to the Special Conditions for identification of those
drawings of physical conditions in or relating to existing surface and
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4.3

423

424

4.2.5

4.2.6

subsurface structures (except Underground Facilities referred to in paragraph
4.3 which are at or contiguous to the site that have been utilized by
CONSULTANT in preparation of the Contract Documents.
CONTRACTOR may rely upon the accuracy of the technical data contained
in such drawings, but not for the completeness thereof for
CONTRACTOR’S purposes. Except as indicated in the immediately
preceding sentence and in paragraph 4.2.6, CONTRACTOR shall have full
responsibility with respect to physical conditions in or relating to such
structures.

Report of Differing Conditions
If CONTRACTOR believes that:

4.2.3.1 any technical data on which CONTRACTOR is entitled to rely as
provided in paragraphs 4.2.1 and 4.2.2 is inaccurate, or

4.2.3.2 any physical conditions uncovered or revealed at the site differ
materially from that indicated, reflected or referred to in the Contract
Documents,

CONTRACTOR shall, promptly after becoming aware thereof and before
performing and WORK in connection therewith (except in an emergency)
notify OWNER and CONSULTANT in writing about the inaccuracy or
difference.

CONSULTANT’S Review

CONSULTANT will promptly review the pertinent conditions, determine
the necessity of obtaining additional explorations or tests with respect thereto
and advise CONTRACTOR of CONSULTANT?S findings and conclusions.

Possible Document Change

If CONSULTANT concludes that there is a material error in the Contract
Documents or that because of newly discovered conditions a change I the
Contract Documents is required, a Change Order will be issued as provided
in Article 10 to reflect and document the consequences of the inaccuracy or
difference.

Possible Price and Time Adjustments

In each such case, an increase or decrease in the Contract Price or an
extension or shortening of the Contract Time, or any combination thereof,
will be allowable to the extent that they are atiributable to any such
inaccuracy or difference.

Physical Conditions-Underground Facilities

43.1

Shown or Indicated
The information and data shown or indicated in the Contract Documents
with respect to existing Underground Facilities at or contiguous to the site is
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4.4

based on information and data furnished to OWNER or CONSULTANT by
the owners of such underground facilities or by others. Unless it is otherwise
expressly provided in the Special Conditions:

43.1.1 OWNER and CONSULTANT shall not be responsible for the
accuracy or completeness of any such information or data; and,

4.2.1.2 CONTRACTOR shall have full responsibility for reviewing and
checking all such information and data; for locating all underground
facilities shown or indicated in the Contract Documents; for coordination of
the Work with the owners of such underground facilities during construction;
and for the safety and protection thereof and repairing any damage thereto
resulting from the Work, the cost of all of which will be considered as
having been included in the Contract Price.

4.3.2 Not Shown or Indicated
If an underground facility is uncovered or revealed at or contiguous to the
site which was not shown or indicated in the Contract Documents and which
CONTRACTOR could not reasonably have been expected to be aware of,
CONTRACTOR shall, promptly after becoming aware thereof and before
performing any Work affected thereby (except in an emergency), identify the
owner of such Underground Facility and give written notice thereof to that
owner and to OWNER and CONSULTANT. CONSULTANT will
promptly review the underground facility to determine the extent to which
the Contract Documents should be modified to reflect and document the
consequences of the existence of the Underground Facility, and the Contract
Documents will be amended or supplemented to the extent necessary.
During such time, CONTRACTOR shall be responsible for the safety and
protection of such underground facility. CONTRACTOR shall be allowed
an increase in the Contract Price or an extension of the Contract Time, or
both, to the extent that they are attributable to the existence of any
underground facility that was not shown or indicated in the Contract
Documents and which CONTRACTOR could not reasonably have been
expected to be aware of.

Reference Points

OWNER shall provide engineering surveys to establish reference points for
construction which in CONSULTANT'S judgment are necessary to enable
CONTRACTOR to proceed with the Work. CONTRACTOR shall be responsible
for laying out the Work (unless otherwise specified), shall protect and preserve the
established reference points and shall make no changes or relocations without the
prior written approval of OWNER. CONTRACTOR shall report to
CONSULTANT whenever any reference point is lost or destroyed or requires
relocation because of necessary changes in grades or locations, and shall be
responsible for the accurate replacement or relocation of such reference points by a
Registered Land Surveyor.
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S.

CONTRACTOR'S RESPONSIBILITIES

5.1

5.2

5.3

Supervision

CONTRACTOR shall supervise and direct the Work competently and efficiently,
devoting such attention thereto and applying such skills and expertise as may be
necessary to perform the Work in accordance with the Contract Documents.
CONTRACTOR shall assure that all CONTRACTOR personnel (including
subcontractors, etc.) conduct themselves in a courteous and respectful manner
toward the CONSULTANT and the general public. CONTRACTOR shall keep at
the Project Site during the progress of the Work a competent project
manager/superintendent and all necessary assistants, all of whom shall be
satisfactory to OWNER. OWNER reserves the right to reject CONTRACTOR’S
construction superintendent and project management personnel if they are
unsatisfactory to OWNER and upon such rejection CONTRACTOR shall designate
and provide competent successors. Failure to comply with this condition of the
Contract will result in immediate suspension of the Work. Following a review by
the Commissioner of Public Works, the Contract may be terminated (see GC section
14).  CONTRACTOR shall be solely responsible for the means, methods,
techniques, sequences and procedures of construction, but CONTRACTOR shall not
be responsible for the negligence of others in the design or selection of a specific
means, method, technique, sequence or procedure of construction which is indicated
in and required by the Contract Documents. CONTRACTOR shall be responsible to
see that the finished Work complies accurately with the Contract Documents.

Superintendence

CONTRACTOR shall keep on the Work at all times during its progress a competent
resident superintendent, who shall not be replaced without written notice to
OWNER and CONSULTANT except under extraordinary circumstances. The
superintendent will be CONTRACTOR’S representative at the site and shall have
authority to act on behalf of CONTRACTOR. All communications given to the
superintendent shall be as binding as if given to CONTRACTOR.

Labor

CONTRACTOR shall provide competent, suitably qualified personnel to survey and
lay out the Work and perform construction as required by the Contract Documents.
CONTRACTOR shall at all times maintain good discipline and order at the site.
OWNER reserves the right to require CONTRACTOR to remove from the Project
any of it’s personnel, or subcontractor’s personnel for violating LFUCG Policies,
Rules or Regulations. Except in connection with the safety or protection of persons
or the Work or property at the site or adjacent thereto, and except as otherwise
indicated in the Contract Documents, all Work at the site shall be performed during
regular working hours, and CONTRACTOR will not pemit overtime work or the
performance of Work on Saturday, Sunday or any legal holiday without OWNER'S
written consent given after prior written notice to CONSULTANT.
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5.4

5.5

5.6

Start-Up and Completion of Work

Unless otherwise specified, CONTRACTOR shall furnish and assume full
responsibility for all materials, equipment, labor, transportation, construction
equipment and machinery, tools, appliances, fuel, power, light, heat, telephone,
water, sanitary facilities, temporary facilities and all other facilities and incidentals

necessary for the furnishing, performance, testing, start-up and completion of the
Work.

Materials and Equipment

All materials and equipment shall be of good quality and new, except as otherwise
provided in the Contract Documents. If required by CONSULTANT,
CONTRACTOR shall furnish satisfactory evidence (including reports of required
tests) as to the kind and quality of materials and equipment. All materials and
equipment shall be applied, installed, connected, erected, used, cleaned and
conditioned in accordance with the instructions of the applicable supplier except as
otherwise provided in the Contract Documents; but no provision of any such
instructions will be effective to assign to CONSULTANT, or any of
CONSULTANT'S consultants, agents or employees, any duty or authority to
supervise or direct the furnishing or performance of the Work or any duty or
authority to undertake responsibility contrary to the provisions of paragraph 8.12.3
or 8.12.4.

5.5.1 Not Clearly Specified or Indicated

In all instances where materials specified are obtainable in different sizes,
weights, trade grades, qualities or finishes, etc., whose weights, trade grades,
qualities or finishes, etc., are not clearly specified or indicated on the
Drawings, the CONTRACTOR shall notify the CONSULTANT of all such
instances at least five (5) days in advance of receiving the proposals. The
CONSULTANT will then determine which size, weight, trade grade,
quality, finish, etc., is required.

5.5.2 Coordination of Work
The CONTRACTOR shall see that for his own Work and for the work of
each subcontractor, proper templates and patterns necessary for the
coordination of the various parts of the Work are prepared. The
CONTRACTOR shall furnish or require the Subcontractor to furnish such
duplicates as will enable the Subcontractors to fit together and execute fully
their respective portions of the Work.

Adjusting Progress Schedule
CONTRACTOR shall submit to CONSULTANT for acceptance (to the extent
indicated in paragraph 2.8) adjustments in the progress schedule to reflect the impact
thereon of new developments; these will conform generally to the progress schedule
then in effect and additionally will comply with any provisions of the Contract
Documents applicable thereto.
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5.7

Substitutes or “Or-Equal” Items

5.7.1

5.7.2

General

Whenever materials or equipment are specified or described in the Contract
Documents by using the name of a proprietary item or the name of a
particular supplier, the naming of the item is intended to establish the type,
function, and quality required. Unless the name is followed by words
indicating that no substitution is permitted, materials or equipment of other
Suppliers may be accepted by OWNER/CONSULTANT if sufficient
information  is  submitted by CONTRACTOR to allow
OWNER/CONSULTANT to determine that the material or equipment
proposed is equivalent or equal to that named. The procedure for review by
OWNER/CONSULTANT will include the following. Requests for review
of substitute items of material and equipment will not be accepted by
OWNER/CONSULTANT from anyone, other than CONTRACTOR. If
CONTRACTOR wishes to furnish or use a substitute item of material or
equipment, CONTRACTOR shall make written application to
OWNER/CONSULTANT for acceptance thereof, certifying that the
proposed substitute will perform adequately the functions and achieve the
results called for by the general design, be similar and of equal substance to
that specified and be suited to the same use as that specified. The application
will state that the evaluation and acceptance of the proposed substitute will
not prejudicc CONTRACTOR’S achievement of completion on time,
whether or not acceptance of the substitute for use in the Work will require a
change in any of the Contract Documents (or in the provisions of any other
direct contract with OWNER for work on the Project) to adapt the design to
the proposed substitute and whether or not incorporation or use of the
substitute in connection with the Work is subject to payment of any license
fee or royalty. All variations of the proposed substitute from that specified
will be identified in the application and available maintenance, repair and
replacement service will be indicated. The application will also contain an
itemized estimate of all costs that will result directly or indirectly from
acceptance of such substitute, including costs of redesign and claims of other
contractors affected by the resulting change, all of which shall be considered
by OWNER/CONSULTANT in evaluating the proposed substitute.
OWNER/CONSULTANT may require CONTRACTOR to furnish at
CONTRACTOR'’S expense additional data about the proposed substitute.

Substitutes

If a specific means, method, technique, sequence or procedure of
construction is indicated in or required by the Contract Documents,
CONTRACTOR may furnish or utilize a substitute means, method,
sequence, technique or procedure of construction acceptable to
OWNER/CONSULTANT, if CONTRACTOR submits sufficient
information to allow OWNER/CONSULTANT to determine that the
substitute proposed is equivalent to that indicated or required by the Contract
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5.7.3

Documents. The procedure for review by OWNER/CONSULTANT will be
similar to that provided in paragraph 5.7.1 as applied by
OWNER/CONSULTANT.

OWNER/CONSULTANT'S Approval

OWNER/CONSULTANT will be allowed a reasonable time within which
to evaluate each proposed substitute. OWNER/CONSULTANT will be
the sole judge of acceptability, and no substitute will be ordered, installed
or utilized without OWNER/CONSULTANT’S prior written acceptance
which will be evidenced by either a Change Order or an approved Shop
Drawing. OWNER may requirc CONTRACTOR to furnish at
CONTRACTOR’S expense a special performance guarantee or other
surety with respect to any substitute. OWNER/CONSULTANT will
record time  required by  OWNER/CONSULTANT  and
OWNER/CONSULTANT’S consultants in evaluating substitutions
proposed by CONTRACTOR and in making changes in the Contract
Documents occasioned thereby. Whether or not
OWNER/CONSULTANT accepts a proposed substitute, CONTRACTOR
shall reimburse OWNER for the charges of OWNER/CONSULTANT and
OWNER/CONSULTANT’S consultants for evaluating each proposed
substitute.

5.8 Subcontractors, Suppliers, and Others

5.8.1

5.8.2

Acceptable to CONSULTANT

CONTRACTOR shall not employ any Subcontractor, Supplier or other
person or organization (including those acceptable to OWNER and
CONSULTANT as indicated in paragraph 5.8.2), whether initially or as a
substitute, against whom OWNER or CONSULTANT may have reasonable
objection. ~CONTRACTOR shall not be required to employ any
Subcontractor, Supplier or other person or organization to furnish or perform
any of the Work against whom CONTRACTOR has reasonable objection.

Obijection After Due Investigation

If the Contract Documents require the identity of certain Subcontractors,
Suppliers or other persons or organizations (including those who are to
furnish the principal items of materials and equipment) to be submitted to
OWNER in advance of the specified date prior to the Effective Date of the
Agreement for acceptance by OWNER and CONSULTANT and if
CONTRACTOR has submitted a list thereof, OWNER'S or
CONSULTANT'S acceptance (either in writing or by failing to make written
objection thereto by the date indicated for acceptance or objection in the
bidding documents or the Contract Documents) of any such Subcontractor,
Supplier or other person or organization so identified may be revoked on the
basis of reasonable objection after due investigation, in which case
CONTRACTOR shall submit an acceptable substitute. No acceptance by
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5.83

OWNER or CONSULTANT of any such Subcontractor, Supplier or other
person or organization shall constitute a waiver of any right of OWNER or
CONSULTANT to reject defective Work.

Contractor Responsible for Acts of Subcontractors

The CONTRACTOR shall perform on the site, and with its own
organization, work equivalent to at least fifty (50) percent of the total amount
of Work to be performed under the Contract. This percentage may be
reduced by a supplemental agreement to this Contract if, during performing
the Work, the CONTRACTOR requests a reduction and the Urban County
project manager determines that the reduction would be to the advantage of
the Urban County Government.

The CONTRACTOR shall, at the time he submits his proposal for the
Contract, notify the OWNER in writing of the names of Subcontractors
proposed for the Work. He shall not employ any Subcontractor without the
prior written approval of the OWNER.

CONTRACTOR shall be fully responsible to OWNER and CONSULTANT
for all acts and omissions of the Subcontractors, Suppliers and other persons
and organizations performing or furnishing any of the Work under a direct or
indirect contract with CONTRACTOR just as CONTRACTOR is
responsible for CONTRACTOR’S own acts and omissions. Nothing in the
Contract Documents shall create any contractual relationship between
OWNER or CONSULTANT and any such Subcontractor, Supplier or other
person or organization, nor shall it create any obligation on the part of
OWNER or CONSULTANT to pay or to see to the payment of any moneys
due any such Subcontractor, Supplier or other person or organization except
as may otherwise be required by Laws and Regulations.

5.8.4 Division of Specifications
The divisions and sections of the Specifications and the
identifications of any Drawings shall not control CONTRACTOR in
dividing the Work among Subcontractors or Suppliers or delineating
the Work to be performed by any specific trade.

5.8.5 Agreement Between Contractor and Subcontractors
All Work performed for CONTRACTOR by a Subcontractor will be
pursuant to an appropriate agreement between CONTRACTOR and
the Subcontractor which specifically binds the Subcontractor to the
applicable terms and conditions of the Contract Documents for the
benefit of OWNER and CONSULTANT.

5.8.6  Statements and Comments by CONTRACTOR
Neither the CONTRACTOR, his employees, nor his
subcontractors shall at any time make any statement or comment as
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5.9

5.10

to the project scope, nature, intention, design, or construction
method to any third party or parties without the explicit written
consent of the OWNER.

Any third party requesting such information shall be referred to the OWNER
or his representative.

Should there be any change from the original intent of the project as a result
of any statement or comment by the contractor, his employees or
subcontractors, contractor shall be held liable for any change in the scope,
nature, design, or construction method and shall bear the full cost for the
previously mentioned changes.

Patent Fees and Royalties

CONTRACTOR shall pay all license fees and royalties and assume all costs incident
to the use in the performance of the Work or the incorporation in the Work of any
invention, design, process, product or device which is the subject of patent rights or
copyrights held by others.

Permits

Unless otherwise provided in the Special conditions, CONTRACTOR shall obtain
and pay for all construction permits and licenses. ~OWNER shall assist
CONTRACTOR, when necessary, in obtaining such permits and licenses.
CONTRACTOR shall pay all governmental charges and inspection fees necessary
for the prosecution of the Work, which are applicable at the time of opening of Bids,
or if there are no Bids on the Effective Date of the Agreement. CONTRACTOR
shall pay all charges of utility owners for connections to the Work, and OWNER
shall pay all charges of such utility owners for capital costs related thereto such as
plant investment fees.

GC-21



5.11

5.12

5.13

Laws and Regulations

5.11.1

5.11.2

Taxes

CONTRACTOR to Comply

CONTRACTOR shall give all notices and comply with all Laws and
Regulations applicable to furnishing and performance of the Work. Except
where otherwise expressly required by applicable Laws and Regulations,
neither OWNER nor CONSULTANT shall be responsible for monitoring
CONTRACTOR’S compliance with any Laws and Regulations.

Specifications and Drawings at Variance

If CONTRACTOR observes that the Specifications or Drawings are at
variance with any Laws or Regulations, CONTRACTOR shall give
CONSULTANT prompt written notice thereof, and any necessary changes
will be authorized by one of the methods indicated in paragraph 3.4. If
CONTRACTOR performs any Work knowing or having reason to know
that it is contrary to such Laws, or Regulations, and without such notice to
CONSULTANT, CONTRACTOR shall bear all costs arising therefrom;
however, it shall not be CONTRACTOR'’S primary responsibility to make
certain that the Specifications and Drawings are in accordance with such
Laws and Regulations.

Any party, firm or individual submitting a proposal pursuant to invitation
must have paid all taxes owed to the Lexington-Fayette Urban County
Government at the time the proposal is submitted, and must maintain a
"current" status in regard to those taxes throughout the Contract. If
applicable, business must be licensed in Fayette County.

CONTRACTOR shall pay all sales, consumer, use and other similar taxes required
to be paid by CONTRACTOR in accordance with the Laws and Regulations of the
place of the Project which are applicable during the performance of the Work. Any
party, firm or individual submitting a proposal pursuant to invitation must have paid
all taxes owed to the Lexington-Fayette Urban County Government at the time the
proposal is submitted, and must maintain a "current" status in regard to those taxes
throughout the Contract. If applicable, business must be licensed in Fayette County.

Use of Premises

5.13.1

Project Site

CONTRACTOR shall confine construction equipment, the storage of
materials and equipment and the operations of workers to the staging areas
or work site areas identified in and permitted by the Contract Documents and
other land and areas permitted by Laws and Regulations, rights-of-way,
permits and easements, and shall not unreasonably encumber the premises
with construction equipment or other materials or equipment.
CONTRACTOR shall assume full responsibility for any damage to any such
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5.14

5.15

Jand or area, or to the owner or occupant thereof or of any land or areas
contiguous thereto, resulting from the performance of the Work. Should any
claim be made against OWNER or CONSULTANT by any such owner or
occupant because of the performance of the Work, CONTRACTOR shall
promptly attempt to settle with such other party by agreement or otherwise
resolve the claim by atbitration or at law. CONTRACTOR shall, to the
fullest extent permitted by Laws and Regulations, indemnify and hold
OWNER and CONSULTANT harmless from and against all claims,
damages, losses and expenses (including, but not limited to, fees of
engineers, architects, attorneys and other professionals and court and
arbitration costs) arising directly, indirectly or consequentially out of any
action, legal or equitable, brought by any such other party against OWNER
or CONSULTANT to the extent based on a claim arising out of
CONTRACTOR'’S performance of the Work.

5.13.2 Clean UP

5.13.1

During the progress of the Work, CONTRACTOR shall keep the premises
free from accumulations of waste materials, rubbish and other debris
resulting from the Work. At the completion of the Work, CONTRACTOR
shall remove all waste materials, rubbish and debris from and about the
premises as well as all tools, appliances, construction equipment and
machinery, and surplus materials, and shall leave the site clean and ready for
occupancy by OWNER. CONTRACTOR shall restore to original condition
all property not designated for alteration by the Contract Documents.

Loading of Structures

CONTRACTOR shall not load nor permit any part of any structure to be
loaded in any manner that will endanger the structure, nor shall
CONTRACTOR subject any part of the Work or adjacent property to
stresses or pressures that will endanger it.

Record Drawings

CONTRACTOR shall maintain in a safe place at the site one record copy of all
Drawings, Specifications, Addenda, Change Orders, Field Orders and written
interpretations and clarifications (issued pursuant to paragraph 9.4) in good order
and annotated to show all changes made during construction. These record
documents together with all approved samples and a counterpart of all approved
Shop Drawings will be available to CONSULTANT for reference. Upon
completion of the Work, these record documents, samples and Shop Drawings will
be delivered to CONSULTANT for OWNER.

Shop Drawings and Samples

5.15.1

Shop Drawing Submittals
After checking and verifying all field measurements and after complying
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5.15.2

5.153

5.15.4

5.15.5

with applicable procedures specified, CONTRACTOR shall submit to
CONSULTANT for review and approval in accordance with the accepted
schedule of Shop Drawing submissions (see paragraph 2.8), or for other
appropriate action if so indicated in the Special Conditions, five copies
(unless otherwise specified) of all Shop Drawings, which will bear a stamp
or specific written indication that CONTRACTOR has satisfied
CONTRACTOR'’S responsibilities under the Contract Documents with
respect to the review of the submission. All submissions will be identified as
CONSULTANT may require. The data shown on the Shop Drawings will
be complete with respect to quantities, dimensions, specified performance
and design criteria, materials and similar data to enable CONSULTANT to
review the information as required.

Sample Submittals
CONTRACTOR shall also submit to CONSULTANT for review and

approval with such promptness as to cause no delay in Work, all samples
required by the Contract Documents. All samples will have been checked by
and accompanied by a specific written indication that CONTRACTOR has
satisfied CONTRACTOR’S responsibilities under the Contract Documents
with respect to the review of the submission and will be identified clearly as
to material, Supplier, pertinent data such as catalog numbers and the use for
which intended.

Review by CONTRACTOR

Before submission of each Shop Drawing or sample CONTRACTOR shall
have determined and verified all quantities, dimensions, specified
performance criteria, installation requirements, materials, catalog numbers
and similar data with respect thereto and reviewed or coordinated each
Shop Drawing or sample with other Shop Drawings and samples and with
the requirements of the Work and the Contract Documents.

Notice of Variation

At the time of each submissionn, CONTRACTOR shall give
CONSULTANT specific written notice of each variation that the Shop
Drawings or samples may have from the requirements of the Contract
Documents, and, in addition, shall cause a specific notation to be made on
each Shop Drawing submitted to CONSULTANT for review and approval
of each such variation.

CONSULTANT’S Approval

CONSULTANT will review and approve with reasonable promptness Shop
Drawings and samples, but CONSULTANT®S review and approval will be
only for conformance with the design concept of the Project and for
compliance with the information given in the Contract Documents and shall
not extend to means, methods, techniques, sequences or procedures of
construction (except where a specific means, method, technique, sequence or
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5.16

517

5.15.6

5.15.7

procedure of construction is indicated in or required by the Contract
Documents) or to safety precautions or programs incident thereto. The
review and approval of a separate item as such will not indicate approval of
the assembly in which the item functions. CONTRACTOR shall make
corrections required by CONSULTANT, and shall return the required
number of corrected copies of Shop Drawings and submit, as required, new
samples for review and approval. CONTRACTOR shall direct specific
attention in writing to revisions other than the corrections called for by
CONSULTANT on previous submittals.

Responsibility for Errors and Omissions

CONSULTANT'’S review and approval of Shop Drawings or samples shall
not relieve CONTRACTOR from responsibility for any variation from the
requirements of the Contract Documents unless CONTRACTOR has in
writing called CONSULTANT'S attention to each such variation at the time
of submission as required by paragraph 5.15.4 and CONSULTANT has
given written approval of each such variation by a specific written notation
thereof incorporated in or accompanying the Shop Drawing or sample
approval; nor will any approval by CONSULTANT relieve CONTRACTOR
from responsibility for errors or omissions in the Shop Drawings or from
responsibility for having complied with the provisions of paragraph 5.15.3.

Cost of Related Work

Where a Shop or sample is required by the Specifications, any related Work
performed prior to CONSULTANT'S review and approval of the pertinent
submission will be the sole expense and responsibility of CONTRACTOR.

Continuing the Work

CONTRACTOR shall carry on the Work and adhere to the progress schedule during
all disputes or disagreements with OWNER. No Work shall be delayed or postponed
pending resolutions of any disputes or disagreements, except as permitted by
paragraph 14.5 or as CONTRACTOR and OWNER may otherwise agree in writing.

Erosion and Sediment Control

5.17.1

General Environmental Requirements

The CONTRACTOR and Subcontractors performing work on projects on
behalf of the OWNER shall comply with all applicable federal, state, and
local environmental regulations and all requirements and conditions set
forth in “special” permits including but not limited to Corp of Engineers
404 permits, 401 Water Quality Certifications, Stream Crossing and
Floodplain Encroachment Permits.

Any fines or penalties resulting from the failure to comply with the terms
of the federal, state or local permits or perform necessary corrective action
are solely the obligation of the CONTRACTOR.
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5.17.2 Stormwater Pollution Prevention

A. The CONTRACTOR shall exercise due care to prevent or minimize
any damage to any stream or wetland from pollution by debris, sediment
or other material. The operation of equipment and/or materials in a
Jurisdictional wetland is expressly prohibited. Water that has been used
for washing or processing, or that contains oils, sediments or other
pollutants shall not be discharged from the job site. Such waters shall be
collected and properly disposed of by the CONTRACTOR in accordance
with applicable local, state and federal law.

B. The CONTRACTOR is solely responsible for securing all required

state and local permits associated with stormwater discharges from the
project including, but not necessarily limited to the KY Notice of Intent to
Disturb (NOI) for Coverage of Storm Water Discharges Associated with
Construction Activities under the KPDES Storm Water General Permit
KYR100000 and the LFUCG, Land Disturbance Permit. Permit
application preparation and all required documentation are the
responsibility of the CONTRACTOR. The CONTRACTOR is solely
responsible for maintaining compliance with the stormwater pollution
prevention plan or erosion and sediment control plan and ensuring the

following:

a. That the Stormwater Pollution Prevention Plan (SWPPP) or
erosion control plan is current and available for review on site;

b. That any and all stormwater inspection reports required by the

permit are conducted by qualified personnel and are available for
review onsite; and

c. That all best management practices (BMPs) are adequately
maintained and effective at controlling erosion and preventing
sediment from leaving the site.

C. The CONTRACTOR shall provide the necessary equipment and
personnel to perform any and all emergency measures that may be
required to contain any spillage or leakage and to remove materials, soils

or liquids that become contaminated. The collected spill material shall be
properly disposed at the CONTRACTOR’s expense.

D. Upon completion of the work and with the concurrence of the
OWNER, the CONTRACTOR must file a Notice of Termination (NOT)
of Coverage Under the KPDES General Permit for Storm Water
Discharges Associated with Construction Activity with the appropriate
local and state authorities.
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E. Any fines or penalties resulting from the failure to comply with the
terms of the state or local stormwater permits or perform necessary
corrective action are solely the obligation of the CONTRACTOR.

6. OTHER WORK

6.1

6.2

6.3

6.4

Related Work at Site

OWNER may perform other work related to the Project at the site by OWNER'S
own forces, have other work performed by utility owners or let other direct contracts
therefor which shall contain General Conditions similar to these. If the fact that such
other work is to be performed was not noted in the Contract Documents, written
notice thereof will be given to CONTRACTOR prior to starting any such other
work; and, if such performance will involve additional expense to CONTRACTOR
or requires additional time, a Change Order to the Contract will be negotiated.

Other Contractors or Utility Owners

CONTRACTOR shall afford each utility owner and other contractor who is a party
to such a direct contract (or OWNER, if OWNER is performing the additional work
with OWNER'S employees) proper and safe access to the site and a reasonable
opportunity for the introduction and storage of materials and equipment and the
execution of such work, and shall properly connect and coordinate the Work with
theirs. CONTRACTOR shall do all cutting, fitting and patching of the Work that
may be required to make its several parts come together properly and integrate with
such other work. CONTRACTOR shall not endanger any work of others by cutting,
excavating or otherwise altering their work and will only cut or alter their work with
the written consent of CONSULTANT and the others whose work will be affected.
The duties and responsibilities of CONTRACTOR under this paragraph are for the
benefit of such utility owners and other contractors to the extent that there are
comparable provisions for the benefit of CONTRACTOR in said direct contracts
between OWNER and such utility owners and other contractors.

Delays Caused by Others

If any part of CONTRACTOR'S Work depends for proper execution or results upon
the work of any such other contractor or utility owner (or OWNER),
CONTRACTOR shall inspect and promptly report to CONSULTANT in writing
any delays, defects or deficiencies in such work that render it unavailable or
unsuitable for such proper execution and results. CONTRACTOR'S failure so to
report will constitute an acceptance of the other work as fit and proper for integration
with CONTRACTOR'S Work except for latent or non-apparent defects and
deficiencies in the other work.

Coordination

If OWNER contracts with others for the performance of other work on the Project at the
site, the person or organization who will have authority and responsibility for
coordination of the activities among the various prime contractors will be identified in
the Special Conditions, and the specific matters to be covered by such authority and
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responsibility will be itemized, and the extent of such authority and responsibilities will
be provided, in the Special Conditions.

7. OWNER'S RESPONSIBILITIES

7.3

74

7.5

7.6

7.1 Communications
OWNER shall issue all communications to CONTRACTOR through
CONSULTANT.

7.2 Data and Payments
OWNER shall funish the data required of OWNER under the Contract
Documents promptly after they are due.

Lands, Easements, and Surveys

OWNER'S duties in respect of providing lands and easements and providing
engineering surveys to establish reference points are set forth in paragraphs 4.1 and
44. Paragraph 4.2 refers to OWNER'S identifying and making available to
CONTRACTOR copies of reports of explorations and tests of subsurface conditions
at the site and in existing structures which have been utilized by CONSULTANT in
preparing the Drawings and Specifications.

Change Orders
OWNER is obligated to execute Change Ordets as indicated in paragraph 9.4.

Inspections, Tests and Approvals
OWNER'S responsibility in respect to certain inspections, tests and approvals is set
forth in paragraph 13.3.

Stop or Suspend Work

In connection with OWNER'S right to stop Work or suspend Work, see paragraph
12.4 and 14.1 Paragraph 14.2 deals with OWNER'S rights to terminate services of
CONTRACTOR under certain circumstances.

8. CONSULTANT'S STATUS DURING CONSTRUCTION

8.1

8.2

OWNER'S Representative

CONSULTANT will be OWNER'S representative during the construction period.
The duties and responsibilities and the limitations of authority of CONSULTANT as
OWNER'S representative during construction are set forth in the Contract
Documents and shall not be extended without written consent of OWNER and
CONSULTANT.

Visits to Site

CONSULTANT will make visits to the site at intervals appropriate to the various
stages of construction to observe the progress and quality of the executed Work
and to determine, in general, if the Work is proceeding in accordance with the
Contract Documents. CONSULTANT will not be required to make exhaustive or
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8.3

8.4

85

8.6

8.7

8.8

8.9

continuous on-site inspections to check the quality or quantity of the Work.
CONSULTANT'S efforts will be directed toward providing for OWNER a greater
degree of confidence that the completed Work will conform to the Contract
Documents. On the basis of such visits and on-site observations, CONSULTANT
will keep OWNER informed of the progress of the Work and will endeavor to
guard OWNER against defects and deficiencies in the Work.

Project Representation

CONSULTANT will provide an Inspector to assist CONSULTANT in observing
the performance of the Work. If OWNER designates another agent to represent
OWNER at the site who is not CONSULTANT'S agent or employee, the duties,
responsibilities and limitations of authority of such other person will be as
provided in the Special Conditions.

Clarifications and Interpretations

CONSULTANT will issue with reasonable promptness such written clarifications
or interpretations of the requirements of the Contract Documents (in the form of
Drawings or otherwise) as CONSULTANT may determine necessary, which shall
be consistent with or reasonably inferable from the overall intent of the Contract
Documents.

Authorized Variations in Work

CONSULTANT may authorize minor variations in the Work from the requirements
of the Contract Documents which do not involve an adjustment in the Contract Price
or the Contract Time and are consistent with the overall intent of the Contract
Documents. These may be accomplished by a Field Order.

Rejecting Defective Work

CONSULTANT will have authority to disapprove or reject Work which
CONSULTANT believes to be defective, and will also have authority to require
special inspection or testing of the Work as provided in paragraph 12.3, whether or
not the Work is fabricated, installed or completed.

Shop Drawings
In connection with CONSULTANT'S responsibility for Shop Drawings and
samples, see paragraphs 5.15.1 through 5.16 inclusive.

Change Orders
In connection with CONSULTANT'S responsibilities as to Change Orders, see
Articles 10, 11 and 12.

Payments

In connection with CONSULTANT'S responsibilities with respect to Applications
for Payment, etc., see Article 13.
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8.10

8.11

8.12

Determinations for Unit Prices
CONSULTANT will determine the actual quantities and classifications of Unit Price
Work performed by CONTRACTOR.

CONSULTANT will review with CONTRACTOR CONSULTANT'S preliminary
determinations on such matters before rendering a written decision thereon (by
recommendation of an Application for Payment or otherwise).

Decision on Disputes

CONSULTANT will be the initial interpreter of the requirements of the Contract
Documents and judge of the acceptability of the Work thereunder. Claims,
disputes and other matters relating to the acceptability of the Work or the
interpretation of the requirements of the Contract Documents pertaining to the
performance and furnishing of the Work and claims under Articles 10 and 11 in
respect of changes in the Contract Price or Contract Time will be referred initially
to CONSULTANT in writing with a request for a formal decision in accordance
with this paragraph, which CONSULTANT will render in writing within a
reasonable time. Written notice of each such claim, dispute and other matter will
be delivered to CONSULTANT promptly (but in no event later than thirty days)
after the occurrence of the event giving rise thereto, and written supporting data
will be submitted to CONSULTANT within sixty days after such occurrence
unless CONSULTANT allows an additional period of time to ascertain more
accurate data in support of the claim.

Limitations on CONSULTANT's Responsibilities

8.12.1 CONTRACTOR. Supplier. or Surety
Neither CONSULTANTS authority to act under this Article 8 or elsewhere
in the Contract Documents nor any decision made by CONSULTANT in
good faith either to exercise or not exercise such authority shall give rise to
any duty or responsibility of CONSULTANT to CONTRACTOR, any
Subcontractor, any Supplier, or any other person or organization performing
any of the Work, or to any surety for any of them.

8.12.2 To Evaluate the Work
Whenever in the Contract Documents the terms "as ordered"”, "as -
directed", "as required", "as allowed", "as approved" or terms of like effect
or import are used, or the adjectives "reasonable", "suitable", "acceptable”,
"proper", or "satisfactory" or adjectives or like "effect” or "import" are used
to describe a requirement, direction, review or judgment of CONSULTANT
as to the Work, it is intended that such requirement, direction, review or
Jjudgment will be solely to evaluate the Work for compliance with the
Contract Documents (unless there is a specific statement indicating
otherwise). The use of any such term or adjective shall not be effective to
assign CONSULTANT any duty or authority to supervise or direct the
furnishing or performance of the Work or any duty or authority to undertake
responsibility contrary to the provisions of paragraph 8.12.3 or 8.12.4.
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8.12.3 CONTRACTOR'S Means. Methods. Etc.

CONSULTANT will not be responsible for CONTRACTOR'S
means, methods, techniques, sequences or procedures of construction, or the
safety precautions and programs incident thereto, and CONSULTANT will
not be responsible for CONTRACTOR'S failure to perform or furnish the
Work in accordance with the Contract Documents.

8.12.4 Acts of Omissions of CONTRACTOR

CONSULTANT will not be responsible for the acts or omissions of
CONTRACTOR or of any Subcontractor, any Supplier, or of any other
person or organization performing or furnishing any of the Work.

CHANGES IN THE WORK

9.1

9.2

9.3

9.4

OWNER May Order Change

Without invalidating the Agreement and without notice to any surety, OWNER may,
at any time or from time to time, order additions, deletions or revisions in the Work;
these will be authorized by a Change Order. Upon receipt of such notice,
CONTRACTOR shall promptly proceed with the Work involved which will be
performed under the applicable conditions of the Contract Documents (except as
otherwise specifically provided).

Claims

Claims for an increase or decrease in the Contract Price or an extension or
shortening or the Contract Time that should be allowed as a result of a Change Order
will be settled as provided for in Article 10 or Article 11.

Work Not in Contract Documents

CONTRACTOR shall not be entitled to an increase in the Contract Price or an
extension of the Contract Time with respect to any Work performed that is not
required by the Contract Documents as amended, modified and supplemented as
provided in paragraph 3.4, except in the case of an emergency and except in the case
of uncovering Work as provided in paragraph 12.3.4.

Change Orders
OWNER and CONTRACTOR shall execute appropriate Change Orders covering:

9.4.1 changes in the Work which are ordered by OWNER pursuant to
paragraph 9.1, are required because of acceptance of defective Work under
paragraph 12.7 or corrective defective Work under paragraph 12.8, or are
agreed to by the parties;
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10.

9.5

9.4.2 changes in the Contract Price or Contract Time which are agreed to
by the parties; and

9.4.3 changes in the Contract Price or Contract Time which embody the
substance of any written decision rendered by CONSULTANT pursuant to
paragraph 8.11; provided that, in lieu of executing any such Change Order,
an appeal may be taken from any such decision in accordance with the
provisions of the Contract Documents and applicable Laws and
REGULATIONS, but during any such appeal, CONTRACTOR shall carry
on the Work and adhere to the progress schedule as provided in paragraph
5.16.

Notice of Change

If notice of any change affecting the general scope of the Work or the provisions of the
Contract Documents (including, but not limited to, Contract Price or Contract Time) is
required by the provisions of any Bond to be given to a surety, the giving of any such
notice will be CONTRACTOR'S responsibility, and the amount of each applicable
Bond will be adjusted accordingly.

CHANGE OF CONTRACT PRICE

10.1

10.2

10.3

Total Compensation

The Contract Price constitutes the total compensation (subject to authorized
adjustments) payable to CONTRACTOR for performing the Work. All duties,
responsibilities and obligations assigned to or undertaken by CONTRACTOR shall
be at his expense without change in the Contract Price.

Claim for Increase or Decrease in Price

The Contract Price may only be changed by a Change Order. Any claim for an
increase or decrease in the Contract Price shall be based on written notice delivered
by the CONTRACTOR to the CONSULTANT promptly (but in no event later than
thirty days) after the occurrence of the event giving rise to the claim and stating the
general nature of the claim. Notice of the amount of the claim with supporting data
shall be delivered within sixty days after such occurrence (unless CONSULTANT
allows an additional period of time to ascertain more accurate data in support of the
claim) and shall be accompanied by CONTRACTOR’S written statement that the
amount claimed covers all known amounts (direct, indirect, and consequential) to
which the CONTRACTOR is entitled as a result of the occurrence of said event.

Value of Work
The value of any Work covered by a Change Order or of any claim for an increase
or decrease in the Contract Price shall be determined in one of the following ways:

10.3.1 Unit Prices
Where the Work involved is covered by unit prices contained in the
Contract Documents, by application of unit prices to the quantities of
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104

the items involved (subject to the provisions of paragraphs 10.9.1.
through 10.9.3, inclusive).

10.3.2 Lump Sum
By mutual acceptance of a lump sum (which may include an
allowance for overhead and profit not necessarily in accordance with
paragraph 10.6.2.1).

10.3.3 Cost Plus Fee
On the basis of the Cost of the Work (determined as provided in
paragraphs 10.4 and 10.5) plus a CONTRACTOR’S fee for overhead
and profit (determined as provided in paragraphs 10.6 and 10.7).

Cost of the Work

The term Cost of the Work means the sum of all costs necessarily incurred and paid
by CONTRACTOR in the proper performance of the Work. Except as otherwise
may be agreed to in writing by OWNER, such costs shall be in amounts no higher
than those prevailing in the locality of the Project; shall include only the following
items; and shall not include any of the costs itemized in paragraph 10.5:

10.4.1 Payroll Costs
Payroll costs for employees in the direct employ of CONTRACTOR

in the performance of the Work under schedules of job classifications
agreed upon by OWNER and CONTRACTOR. Payroll costs for
employees not employed full time on the Work shall be apportioned
on the basis of their time spent on the Work. Payroll costs shall
include, but not be limited to, salaries and wages plus the cost of
fringe benefits which shall include social security contributions,
unemployment, excise and payroll taxes, workers' or workmen's
compensation, health and retirement benefits, bonuses, sick leave,
vacation and holiday pay applicable thereto. Such employees shall
include superintendents and foremen at the site. The expenses of
performing Work after regular working hours, on Saturday, Sunday
or legal holidays, shall be included in the above to the extent
authorized by OWNER.

10.4.2 Materials and Equipment Costs

Cost of all materials and equipment furnished and incorporated in the
Work, including costs of transportation and storage thereof, and
Suppliers' field services required in connection therewith. All cash
discounts shall accrue to CONTRACTOR unless OWNER deposits
funds with CONTRACTOR with which to make payments, in which
case the cash discounts shall accrue to OWNER. All trade discounts,
rebates and refunds and all returns from sale of surplus materials and
equipment shall accrue to OWNER, and CONTRACTOR shall make
provisions so that they may be obtained.
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10.4.3

1044

Subcontractor Costs

Payments made by CONTRACTOR to the Subcontractors for Work
performed by Subcontractors. If required by OWNER,
CONTRACTOR shall obtain competitive bids from Subcontractors
acceptable to CONTRACTOR and shall deliver such bids to
OWNER who will then determine, with the advice of
CONSULTANT, which bids will be accepted. If a subcontract
provides that the Subcontractor is to be paid on the basis of Cost of
the Work Plus a Fee, the Subcontractor's Cost of the Work shall be
determined in the same manner as CONTRACTOR’S Cost of the
Work. All subcontracts shall be subject to the other provisions of the
Contract Documents insofar as applicable.

Special Consultant Costs

Costs of special consultants (including but not limited to engineers,
architects, testing laboratories, surveyors, attorneys and accountants)
employed for services specifically related to the Work.

10.4.5 Supplemental Costs

10.4.5.1 The proportion of necessary transportation,
travel and subsistence expenses of CONTRACTOR’S
employees incurred in discharge of duties connected with the
Work.

10.4.5.2 Cost, including  transportation and
maintenance, of all materials, supplies, equipment,
machinery, appliances, office and temporary facilities at the
site and hand tools not owned by the workers, which are
consumed in the performance of the Work, and cost less
market value of such items used but not consumed which
remain the property of CONTRACTOR.

10.4.5.3 Rentals of all construction equipment and
machinery and the parts thereof whether rented from
CONTRACTOR or others in accordance with rental
agreements approved by OWNER with the advice of
CONSULTANT, and the costs of transportation, loading,
unloading, installation, dismantling and removal shall be in
accordance with terms of said rental agreements. The rental
of any such equipment, machinery or parts shall cease when
the use thereof is no longer necessary for the Work.
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10.4.5.4 Sales, consumer, use or similar taxes related
to the Work, and for which CONTRACTOR is liable,
imposed by Laws and Regulations.

10.4.5.5 Deposits lost for causes other than negligence
of CONTRACTOR, any Subcontractor or anyone directly or
indirectly employed by any of them or for whose acts any of
them may be liable, and royalty payments and fees for
permits and licenses.

104.5.6 Losses and damages (and related expenses),
not compensated by insurance or otherwise, to the Work or
otherwise sustained by CONTRACTOR in connection with
the performance and furnishing of the Work (except losses
and damages within the deductible amounts of property
insurance established by OWNER), provided they have
resulted from causes other than the negligence of
CONTRACTOR, any Subcontractor, or anyone directly or
indirectly employed by any of them or for whose acts any of
them may be liable. Such losses shall include settlements
made with the written consent and approval of OWNER. No
such losses, damages and expenses shall be included in the
Cost of the Work for the purpose of determining
CONTRACTOR’S fee. If, however, any such loss or
damage requires reconstruction and CONTRACTOR is
placed in charge thereof, CONTRACTOR shall be paid a fee
proportionate to that stated in paragraph 10.6.2 for services.

10.4.5.7 The cost of utilities, fuel and sanitary facilities
at the site.
10.4.5.8 Minor expenses such as telegrams, long

distance telephone calls, telephone service at the site,
expressage and similar petty cash items in connection with
the Work.

10.4.5.9 Cost of premiums for additional Bonds and
insurance required because of changes in the Work and
premiums for property insurance coverage within the limits
of the deductible amounts established by OWNER.

10.5 Not to Be Included in Cost of the Work
The term Cost of the Work shall not include any of the following:

10.5.1 Costs of Officers and Executives
Payroll costs and other compensation of CONTRACTOR’S officers,
executives, principals (of partnership and sole proprietorships), general
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10.5.2

10.5.3

10.5.4

10.5.5

10.5.6

managers, engineers, architects, estimators, attorneys, auditors, accountants,
purchasing and contracting agents, expeditors, timekeepers, clerks and other
personnel employed by CONTRACTOR whether at the site or in
CONTRACTOR’S principal or a branch office for general administration of
the Work and not specifically included in the agreed upon schedule of job
classifications referred to in paragraph 10.4.1 or specifically covered by
paragraph 10.4.4 - all of which are to be considered administrative costs
covered by the CONTRACTOR’S fee.

Principal Office
Expenses of CONTRACTOR’S principal and branch offices other than

CONTRACTOR’S office at the site.

Capital Expense

Any part of CONTRACTOR’S capital expenses, including interest on
CONTRACTOR’S capital employed for the Work and charges against
CONTRACTOR for delinquent payments.

Bonds and Insurance

Cost of premiums for all Bonds and for all insurance whether or not
CONTRACTOR is required by the Contract Documents to purchase and
maintain the same (except for the cost of premiums covered by subparagraph
10.4.5.9 above).

Costs Due to Negligence

Costs due to the negligence of CONTRACTOR, any Subcontractor, or
anyone directly or indirectly employed by any of them or for whose acts any
of them may be liable, including but not limited to, the correction of
defective Work, disposal of materials or equipment wrongly supplied and
making good any damage to property.

Other Costs
Other overhead or general expense costs of any kind and the costs of any
item not specifically and expressly included in paragraph 10.4.
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10.6

10.7

10.8

Contractor's Fee
The CONTRACTOR'’S Fee allowed to CONTRACTOR for overhead and profit
shall be determined as follows:

10.6.1 a mutually acceptable fixed fee; or if none can be agreed upon,

10.6.2 a fee based on the following percentages of the various portions of the Cost
of the Work:

10.6.2.1 for costs incurred under paragraphs 10.4.1 and 10.4.2, the
CONTRACTOR’S fee shall be fifteen percent;

10.6.2.2 for costs incurred under paragraph 10.4.3, the
CONTRACTOR’S fee shall be five percent; and if a subcontract is on the
basis of Cost of the Work Plus a fee, the maximum allowable to
CONTRACTOR on account of overhead and profit of all Subcontractors
shall be fifteen percent;

10.6.2.3 no fee shall be payable on the basis of costs itemized under
paragraphs 10.4.4, 10.4.5 and 10.5;

10.6.2.4 the amount of credit to be allowed by CONTRACTOR to
OWNER for any such change which results in a net decrease in cost will be
the amount of the actual net decrease plus a deduction in CONTRACTOR’S
Fee by an amount equal to ten percent of the net decrease; and

10.6.2.5 when both additions and credits are involved in any one
change, the adjustment in CONTRACTOR’S fee shall be computed on the
basis of the net change in accordance with paragraphs 10.6.2.1 through
10.6.2.4, inclusive.

Itemized Cost Breakdown

Whenever the cost of any Work is to be determined pursuant to paragraph 10.4 or
10.5, CONTRACTOR will submit in form acceptable to CONSULTANT an
itemized cost breakdown together with supporting data.

Cash Allowances

It is understood that CONTRACTOR has included in the Contract Price all
allowances so named in the Contract Documents and shall cause the Work so
covered to be done by such Subcontractors or Suppliers and for such sums within
the limit of the allowances as may be acceptable to CONSULTANT,
CONTRACTOR agrees that:
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10.9

10.8.1

10.8.2

10.8.3

Materials and Equipment

The allowances include the cost to CONTRACTOR (less any applicable
trade discounts) of materials and equipment required by the allowances to be
delivered at the site, and all applicable taxes; and

Other Costs

CONTRACTOR’S costs for unloading and handling on the site, labor,
installation costs, overhead, profit and other expenses contemplated for the
allowances have been included in the Contract Price and not in the
allowances. No demand for additional payment on account of any thereof
will be valid.

Change Order
Prior to final payment, an appropriate Change Order will be issued as

recommended by CONSULTANT to reflect actual amounts due
CONTRACTOR on account of Work covered by allowances, and the
Contract Price shall be correspondingly adjusted.

Unit Price Work

10.9.1

10.9.2

10.9.3

General

Where the Contract Documents provide that all or part of the Work is to be
Unit Price Work, initially the Contract Price will be deemed to include for all
Unit Price Work an amount equal to the sum of the established unit prices
for each separately identified item of Unit Price Work times the estimated
quantity of each item as indicated in the Agreement. The estimated
quantities of items of Unit Price Work are not guaranteed and are solely for
the purpose of comparison of Bids and determining an initial Contract Price.
Determinations of the actual quantities and classifications of Unit Price
Work performed by CONTRACTOR will be made by CONSULTANT in
accordance with Paragraph 8.10.

Overhead and Profit

Each unit price will be deemed to include an amount considered by
CONTRACTOR to be adequate to cover CONTRACTOR’S overhead and
profit for each separately identified item.

Claim for Increase in Unit Price

Where the quantity of any item of Unit Price Work performed by
CONTRACTOR differs materially and significantly from the estimated
quantity of such item indicated in the Agreement and there is no
corresponding adjustment with respect to any other item of Work and if
CONTRACTOR believes that CONTRACTOR has incurred additional
expense as a result thereof, CONTRACTOR may make a claim for an
increase in the Contract Price in accordance with Article 10.
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11.

12.

CHANGE OF CONTRACT TIME

11.1

11.2

11.3

Change Order

The Contract Time may only be changed by a Change Order. Any claim for an
extension or shortening of the Contract Time shall be based on written notice
delivered to CONSULTANT promptly (but in no event later than thirty days)
after the occurrence of the event giving rise to the claim and stating the general
nature of the claim. Notice of the extent of the claim with supporting data shall
be delivered within sixty days after such occurrence (unless CONSULTANT
allows an additional period of time to ascertain more accurate data in support of
the claim) and shall be accompanied by the claimant's written statement that the
adjustment claimed is the entire adjustment to which the claimant has reason to
believe it is entitled as a result of the occurrence of said event. All claims for
adjustment in the Contract Time shall be determined by CONSULTANT in
accordance with paragraph 8.11. No claim for an adjustment in the Contract
Time will be valid if not submitted in accordance with the requirements of this
paragraph 11.1.

Justification for Time Extensions

The Contract Time will be extended in an amount equal to time lost due to delays
beyond the control of CONTRACTOR if a claim is made therefore as provided in
paragraph 11.1. Such delays shall include, but not be limited to, acts or neglect by
OWNER or others performing additional work as contemplated by Article 6, or to
fires, floods, labor disputes, epidemics, abnormal weather conditions or acts of God.

Time Limits

All time limits stated in the Contract Documents are of the essence of the
Agreement. The provisions of this Article 11 shall not exclude recovery for
damages (including but not limited to fees and charges of engineers, architects,
attorneys and other professionals and court costs) for delay by either party.

WARRANTY AND GUARANTEE; TESTS AND INSPECTIONS; CORRECTION,
REMOVAL OR ACCEPTANCE OF DEFECTIVE WORK

12.1

12.2

Warranty and Guarantee

CONTRACTOR warrants and guarantees to OWNER and CONSULTANT that all
Work will be in accordance with the Contract Documents and will not be defective.
All defective Work, whether or not in place, may be rejected, corrected or accepted
as provided in this Article 12.

Access to Work

CONSULTANT and CONSULTANT’S representatives, other representatives of
OWNER, testing agencies and governmental agencies with jurisdictional interests
will have access to the Work at reasonable times for their observation, inspecting
and testing. CONTRACTOR shall provide proper and safe conditions for such
access.
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12.3 Tests and Inspections

12.3.1

12.3.2

12.3.3

Timely Notice
CONTRACTOR shall give CONSULTANT timely notice of readiness of
the Work for all required inspections, tests or approvals.

Requirements and Responsibilities

The CONSULTANT may require such inspection and testing during the
course of the Work as he/she deems necessary to ascertain and assure the
integrity and acceptable quality of the materials incorporated and the work
performed. Inspection presence may be either full-time or intermittent, and
neither the presence nor absence at any time of the CONSULTANT or the
INSPECTOR shall relieve the CONTRACTOR of sole responsibility for the
acceptability and integrity of the Work or any part thereof.

The costs of sampling, testing, and inspection on-site to ascertain
acceptability of the Work and materials will be borne by the OWNER except
as otherwise provided. The OWNER will select a testing laboratory to
perform such sampling and testing. Sampling and/or testing required by the
CONTRACTOR or necessitated by failure of Work or materials to meet the
above acceptability test shall be at the expense of the CONTRACTOR.

Inspection services may be performed by the employees of the OWNER or
by others selected or designated by the OWNER or the CONSULTANT.

Sampling and/or testing required for manufacturing quality and/or process
control, for certification that raw mineral materials or manufactured products
are the quality specified in the contract, or to assure the acceptability for
incorporation into the Work shall be borne by the CONTRACTOR or the
material supplier.

Cost for inspection, sampling, testing, and approvals required by the laws or
regulations of any public body having competent jurisdiction shall be borne
by the CONTRACTOR or the material supplier.

Sampling and testing will be in accord with pertinent codes and regulations
and with appropriate standards of the American Society of Testing Materials
or other specified standards.

On-Site Construction Test and Other Testing

All inspections, tests or approvals other than those required by Laws or
Regulations of any public body having jurisdiction shall be performed by
organizations acceptable to OWNER and CONTRACTOR (or by
CONSULTANT if so specified).
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12.4

12.5

12.6

12.3.4 Covered Work

If any Work (including the work of others) that is to be inspected, tested or
approved is covered without written concurrence of CONSULTANT, it
must, if requested by CONSULTANT, be uncovered for observation. Such
uncovering shall be at CONTRACTOR’S expense unless CONTRACTOR
has given CONSULTANT timely notice of CONTRACTOR’S intention to
cover the same and CONSULTANT has not acted with reasonable
promptness in response to such notice.

12.3.5 CONTRACTOR'’S Obligation
Neither observations by CONSULTANT nor inspections, tests or approvals
by others shall relieve CONTRACTOR from CONTRACTOR’S obligations
to perform the Work in accordance with the Contract Documents.

OWNER May Stop the Work

If the Work is defective, or CONTRACTOR fails to supply sufficient skilled
workers or suitable materials or equipment, or fails to furnish or perform the Work
in such a way that the completed Work will conform to the Contract Documents,
OWNER may order CONTRACTOR to stop the Work, or any portion thereof, until
the cause for such order has been eliminated; however, this right of OWNER to stop
the Work shall not give rise to any duty on the part of OWNER to exercise this right
for the benefit of CONTRACTOR or any other party.

Correction or Removal of Defective Work

If required by CONSULTANT, CONTRACTOR shall promptly, as directed, either
correct all defective Work, whether or not fabricated, installed or completed, or, if
the Work has been rejected by CONSULTANT, remove it from the site and replace
it with non-defective Work. CONTRACTOR shall bear all direct, indirect and
consequential costs of such correction or removal (including but not limited to fees
and charges of engineers, architects, attorneys and other professionals) made
necessary thereby.

One Year Correction Period

If within one year after the date of Completion or such longer period of time as may
be prescribed by Laws or Regulations or by the terms of any applicable special
guarantee required by the Contract Documents or by any specific provision of the
Contract Documents, any Work is found to be defective, CONTRACTOR shall
promptly, without cost to OWNER and in accordance with OWNER'S written
instructions, either correct such defective Work, or, if it has been rejected by
OWNER, remove it from the site and replace it with non-defective Work. If
CONTRACTOR does not promptly comply with the terms of such instructions, or in
an emergency where delay would cause serious risk of loss or damage, OWNER
may have the defective Work corrected or the rejected Work removed and replaced,
and all direct, indirect and consequential costs of such removal and replacement
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12.7

12.8

(including but not limited to fees and charges of engineers, architects, attorneys and
other professionals) will be paid by CONTRACTOR. In special circumstances
where a particular item of equipment is placed in continuous service before
Completion of all the Work, the correction period for that item may start to run from
an earlier date if so provided in the Specifications or by Change Order.

Acceptance of Defective Work

If, instead of requiring correction or removal and replacement of defective Work,
OWNER prefers to accept it, OWNER may do so. CONTRACTOR shall bear all
direct, indirect and consequential costs attributable to OWNER'’S evaluation of and
determination to accept such defective Work (such costs to be approved by
CONSULTANT as to reasonableness and to include but not be limited to fees and
charges of engineers, architects, attorneys and other professionals).

OWNER May Correct Defective Work

If CONTRACTOR fails within a reasonable time after written notice of
CONSULTANT to proceed to correct and to correct defective Work or to remove
and replace rejected Work as required by CONSULTANT in accordance with
paragraph 12.5, or if CONTRACTOR fails to perform the Work in accordance with
the Contract Documents, or if CONTRACTOR fails to comply with any other
provision of the Contract Documents, OWNER may, after seven days' written notice
to CONTRACTOR, correct and remedy any such deficiency. In exercising the
rights and remedies under this paragraph OWNER shall proceed expeditiously. To
the extent necessary to complete corrective and remedial action, OWNER may
exclude CONTRACTOR from all or part of the site, take possession of all or part of
the Work, and suspend CONTRACTOR’S services related thereto, take possession
of CONTRACTOR'’S tools, appliances, construction equipment and machinery at
the site and incorporate in the Work all materials and equipment stored at the site or
for which OWNER has paid CONTRACTOR but which are stored elsewhere.
CONTRACTOR shall allow OWNER, OWNER’S representatives, agents and
employees such access to the site as may be necessary to enable OWNER to
exercise the rights and remedies under this paragraph. All direct, indirect and
consequential costs of OWNER in exercising such rights and remedies will be
charged against CONTRACTOR in an amount approved as to reasonableness by
CONSULTANT, and a Change Order will be issued incorporating the necessary
revisions in the Contract Documents with respect to the Work; and OWNER shall be
entitled to an appropriate decrease in the Contract Price. Such direct, indirect and
consequential costs will include but not be limited to fees and charges of engineers,
architects, attorneys and other professionals, all court costs and all costs of repair
and replacement of work of others destroyed or damaged by correction, removal or
replacement of CONTRACTOR’S defective Work. CONTRACTOR shall not be
allowed an extension of the Contract Time because of any delay in performance of
the Work attributable to the exercise by OWNER of OWNER’S rights and remedies
hereunder.
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13.

PAYMENTS TO CONTRACTOR AND COMPLETION

13.1

13.2

Schedule of Values

The schedule of values established as provided in paragraph 2.8 will serve as the
basis for progress payments and will be incorporated into a form of Application for
Payment acceptable to CONSULTANT. Progress payments on account of Unit
Price Work will be based on the number of units completed.

Application for Progress Payment

At least ten days before each progress payment is scheduled (but not more often than
once a month), CONTRACTOR shall submit to CONSULTANT for review an
Application for Payment filled out and signed by CONTRACTOR covering the
Work completed as of the date of the Application and accompanied by such
supporting documentation as is required by the Contract Documents. If payment is
requested on the basis of materials and equipment not incorporated in the Work but
delivered and suitably stored at the site or at another location agreed to in writing,
the Application for Payment shall also be accompanied by a bill of sale, invoice or
other documentation warranting that OWNER has received the materials and
equipment free and clear of all liens, charges, security interests and encumbrances
(which are hereinafter in these General Conditions referred to as "Liens") and
evidence that the materials and equipment are covered by appropriate property
insurance and other arrangements to protect OWNER’S interest therein, all of which
will be satisfactory to OWNER. OWNER shall, within thirty (30) calendar days of
presentation to him of an approved Application for Payment, pay CONTRACTOR
the amount approved by CONSULTANT. Monthly progress payments shall be
ninety (90) percent of the sum obtained by applying the respective bid unit prices to
the approved estimated quantities of work completed by the Contractor during the
preceding month. The remaining ten (10) percent will be held by the Owner, as
retainage. At such time as the CONSULTANT deems appropriate - based on the
quality of work performed, progress of cleanup, and other pertinent factors - the rate
of retainage, or the total amount retained, may be reduced; although, any reduction
in retainage, below the ten (10) percent level, is made solely at the
CONSULTANT's discretion. All remaining retainage held will be included in the
final payment to the Contractor.

13.2.1 Waivers of Mechanic’s Lien
With each Application for Payment OWNER may require CONTRACTOR
to submit waivers of mechanic’s lien from entities lawfully entitled to file a
mechanic’s lien arising out of the Contract and related to the Work covered
by the payment.
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13.3

13.4

13.2.1.1 Requirement for waivers of Mechanic’s Lien on Partial
Applications for Payment will be determined and communicated at the
Preconstruction Conference.

13.2.1.2 Submit partial waivers on each item for amount requested in
previous application, after deduction for retainage, on each item.

13.2.1.3 When an application shows completion of an item, submit
conditional final or full waivers.

13.2.1.4 Owner reserves the right to designate which entities involved
in the Work must submit waivers.

13.2.1.5 Waiver Forms: Submit executed waivers of lien on forms
acceptable to Owner.

CONTRACTOR'S Warranty of Title

CONTRACTOR warrants and guarantees that title to all Work, materials and
equipment covered by any Application for Payment, whether incorporated in the
Project or not, will pass to OWNER no later than the time of payment free and clear
of all Liens.

Review of Applications for Progress Payment

13.4.1

1342

Submission of Application for Payment

CONSULTANT will, after receipt of each Application for Payment, either
indicate in writing a recommendation of payment and present the
Application to OWNER, or return the Application to CONTRACTOR
indicating in writing CONSULTANT’S reasons for refusing to
recommend payment. In the latter case, CONTRACTOR may make the
necessary corrections and resubmit the Application.

CONSULTANT’S Recommendation

CONSULTANT may refuse to recommend the whole or any part of any
payment, if, in CONSULTANT'S opinion, it would be incorrect to make
such representations to OWNER. CONSULTANT may also refuse to
recommend any such payment, or, because of subsequently discovered
evidence or the results of subsequent inspections or tests, nullify any such
payment previously recommended, to such extent as may be necessary in
CONSULTANT'S opinion to protect OWNER from loss because:
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13.5

13.6

13.7

13.4.2.1 the Work is defective, or completed Work has been damaged
requiring correction or replacement;

13.4.2.2 the Contract Price has been reduced by Written Amendment
or Change Order;
13423 OWNER has been required to correct defective Work or

complete Work in accordance with paragraph 12.8; or

13.4.2.4 of CONSULTANT's actual knowledge of the occurrence of
any of the events enumerated in paragraphs 14.2.1 through 14.2.9 inclusive.

Partial Utilization

OWNER at any time may request CONTRACTOR in writing to permit OWNER to
use any such part of the Work which OWNER believes to be ready for its intended
use and has been completed. If CONTRACTOR agrees, CONTRACTOR will
certify to OWNER that said part of the Work is complete and request that a
Certificate of Completion be issued for that part of the Work.

Final Inspection

Upon written notice from CONTRACTOR that the entire Work or an agreed
portion thereof is complete, CONSULTANT will make a final inspection with
CONTRACTOR and will notify CONTRACTOR in writing of all particulars in
which this inspection reveals that the Work is incomplete or defective.
CONTRACTOR shall immediately take such measures as are necessary to
remedy such deficiencies.

Final Application for Payment

After CONTRACTOR has completed all such corrections to the satisfaction of
CONSULTANT and delivered all maintenance and operating instructions,
schedules, guarantees, Bonds, certificates of inspection, marked-up record
documents (as provided in paragraph 5.14) and other documents - all as required by
the Contract Documents, and after CONSULTANT has indicated that the Work is
acceptable (subject to the provisions of paragraph 13.10), CONTRACTOR may
make application for final payment following the procedure for progress payments.
The final Application for Payment shall be accompanied by all documentation called
for in the Contract Documents, together with complete and legally effective releases
or waivers (satisfactory to OWNER) of all Liens arising out of or filed in connection
with the Work. In lieu thereof and as approved by OWNER, CONTRACTOR may
furnish receipts or releases in full; an affidavit of CONTRACTOR that the releases
and receipts include all labor, services, material and equipment for which a Lien
could be filed, and that all payrolls, material and equipment bills, and other
indebtedness connected with the Work for which OWNER or OWNER'S property
might in any way be responsible, have been paid or otherwise satisfied; and consent
of the surety, if any, to final payment. If any Subcontractor or Supplier fails to
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13.8

13.9

furnish a release or receipt in full, CONTRACTOR may furnish a Bond or other
collatera] satisfactory to OWNER to indemnify OWNER against any Lien.

Final Payment and Acceptance

13.8.1 CONSULTANT’S Approval

If, on the basis of CONSULTANT’S observation of the Work during
construction and final inspection, and CONSULTANT’S review of the final
Application for Payment and accompanying documentation - all as required
by the Contract Documents, CONSULTANT is satisfied that the Work has
been completed and CONTRACTOR’S other obligations under the Contract
Documents have been fulfilled, CONSULTANT will, after receipt of the
final Application for Payment, indicate in writing CONSULTANT’S
recommendation of payment and present the Application to OWNER for
payment. Thereupon CONSULTANT will give written notice to OWNER
and CONTRACTOR that the Work is acceptable, subject to the provisions
of paragraph 13.10. Otherwise, CONSULTANT will return the Application
to CONTRACTOR, indicating in writing the reasons for refusing to
recommend final payment, in which case CONTRACTOR shall make the
necessary corrections and resubmit the Application.

13.8.2 Delay in Completion of Work

If, through no fault of CONTRACTOR, final completion of the Work is
significantly delayed, OWNER shall, upon receipt of CONTRACTOR’S
final Application for Payment and recommendation of CONSULTANT, and
without terminating the Agreement, make payment of the balance due for
that portion of the Work fully completed and accepted. If the remaining
balance to be held by OWNER for Work not fully completed or corrected is
less than the retainage stipulated in the Agreement, and if Bonds have been
furnished as required in paragraph 10 of Part II, Information for Bidders, the
written consent of the surety to the payment of the balance due for that
portion of the Work fully completed and accepted shall be submitted by
CONTRACTOR to CONSULTANT with the Application for such payment.
Such payment shall be made under the terms and conditions governing final
payment, except that it shall not constitute a waiver of claims.

13.8.3 Retainage
Retainage is not applicable to this project.

CONTRACTOR'S Continuing Obligation

CONTRACTOR'’S obligation to perform and complete the Work in accordance with
the Contract Documents shall be absolute. Neither recommendation of any progress
or final payment by CONSULTANT, nor the issuance of a certificate of
Completion, nor any payment by OWNER to CONTRACTOR under the Contract
Documents, nor any use or occupancy of the Work or any part thereof by OWNER,
nor any act of acceptance by OWNER nor any failure to do so, nor any review and
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13.10

approval of a Shop Drawing or sample submission, nor any correction of defective
Work by OWNER will constitute an acceptance of Work not in accordance with the
Contract Documents or a release of CONTRACTOR’S obligation to perform the
Work in accordance with the Contract Documents (except as provided in paragraph
13.10).

Waiver of Claims
The making and acceptance of final payment will constitute:

13.10.1  a waiver of all claims by OWNER against CONTRACTOR, except
claims arising from unsettled Liens, from defective Work appearing after
final inspection or from failure to comply with the Contract Documents
or the terms of any special guarantees specified therein; however, it will
not constitute a waiver by OWNER of any rights in respect of
CONTRACTOR’S continuing obligations under the Contract
Documents; and

13.10.2  a waiver of all claims by CONTRACTOR against OWNER other than
those previously made in writing and still unsettled.

14.  SUSPENSION OF WORK AND TERMINATION

14.1

14.2

OWNER May Suspend Work

OWNER may, at any time and without cause, suspend the Work or any portion
thereof for a period of not more than ninety days by notice in writing to
CONTRACTOR and CONSULTANT which will fix the date on which Work will
be resumed. CONTRACTOR shall resume the Work on the date so fixed.
CONTRACTOR shall be allowed an increase in the Contract Price or an extension
of the Contract Time, or both, directly attributable to any suspension if
CONTRACTOR makes an approved claim therefor as provided in Articles 10 and
11.

OWNER May Terminate
The OWNER may terminate the Work upon the occurrence of any one or more of
the following events:

14.2.1 if CONTRACTOR commences a voluntary case under any chapter
of the Bankruptcy Code (Title 11, United States Code), as now or hereafter
in effect, or if CONTRACTOR takes any equivalent or similar action by
filing a petition or otherwise under any other federal or state law in effect at
such time relating to the bankruptcy or insolvency;

14.2.2 if a petition is filed against CONTRACTOR under any chapter of the

Bankruptcy Code as now or hereafter in effect at the time of filing, or if a
petition is filed seeking any such equivalent or similar relief against
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CONTRACTOR under any other federal or state law in effect at the time
relating to bankruptcy or insolvency;

14.2.3 if CONTRACTOR makes a general assignment for the benefit of
creditors;

14.2.4 if a trustee, receiver, custodian or agent of CONTRACTOR is
appointed under applicable law or under contract, whose appointment or
authority to take charge of property of CONTRACTOR is for the purpose of
enforcing a Lien against such property or for the purpose of general
administration of such property for the benefit of CONTRACTOR’S
creditors;

14.2.5 if CONTRACTOR admits in writing an inability to pay its debts
generally as they become due;

14.2.6 if CONTRACTOR persistently fails to perform the Work in
accordance with the Contract Documents (including, but not limited to,
failure to supply sufficient skilled workers or suitable materials or equipment
or failure to adhere to the progress schedule established under paragraph 2.8
as revised from time to time);

14.2.7 if CONTRACTOR disregards Laws or Regulations of any public
body having jurisdiction;

14.2.8 if CONTRACTOR disregards the authority of CONSULTANT, or

14.2.9 if CONTRACTOR otherwise violates in any substantial way any
provisions of the Contract Documents;

OWNER may, after giving CONTRACTOR (and the surety) seven days'
written notice and to the extent permitted by Laws and Regulations,
terminate the services of CONTRACTOR, exclude CONTRACTOR from
the site and take possession of the Work and of all CONTRACTOR’S tools,
appliances, construction equipment and machinery at the site and use the
same to the full extent they could be used by CONTRACTOR (without
liability to CONTRACTOR for trespass or conversion), incorporate in the
Work all materials and equipment stored at the site or for which OWNER
has paid CONTRACTOR but which are stored elsewhere, and finish the
Work as OWNER may deem expedient. In such case CONTRACTOR shall
not be entitled to receive any further payment until the Work is finished. If
the unpaid balance of the Contract Price exceeds the direct, indirect and
consequential costs of completing the Work (including but not limited to
fees and charges of engineers, architects, attorneys and other professionals
and court and arbitration costs) such excess will be paid to CONTRACTOR.
If such costs exceed such unpaid balance, CONTRACTOR shall pay the
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14.3

14.4

14.5

difference to OWNER. Such costs incurred by OWNER will be approved as
to reasonableness by CONSULTANT and incorporated in a Change Order,
but when exercising any rights or remedies under this paragraph OWNER
shall not be required to obtain the lowest price for the Work performed.

14.2.10 If safety violations are observed and brought to the Contractors attention and
Contractor fails to take immediate corrective measures any repeat of similar
safety violations, Owner will order an immediate termination of contract.
Note: it is the Contractor’s responsibility to know proper safety measures as
they pertain to construction and OSHA.

14.2.11 This contract may be canceled by either party thirty (30) days after delivery
by canceling party of written notice of intent to cancel to the other
contracting party.

14.2.12 This contract may be canceled by the Lexington-Fayette Urban County
Government if it is determined that the Bidder has failed to perform under
the terms of this agreement, such cancellation to be effective upon receipt of
written notice of cancellation by the Bidder.

CONTRACTOR'S Services Terminated

Where CONTRACTOR'’S services have been so terminated by OWNER, the
termination will not affect any rights or remedies of OWNER against
CONTRACTOR then existing or which may thereafter accrue. Any retention or
payment of moneys due CONTRACTOR by OWNER will not release
CONTRACTOR from liability.

Payment After Termination

Upon seven days' written notice to CONTRACTOR, OWNER may, without cause
and without prejudice to any other right or remedy, elect to abandon the Work and
terminate the Agreement. In such case, CONTRACTOR shall be paid for all Work
executed and any expense sustained plus reasonable termination expenses, which
will include, but not be limited to, direct, indirect and consequential costs (including,
but not limited to, fees and charges of engineers, architects, attorneys and other
professionals and court and arbitration costs).

CONTRACTOR May Stop Work or Terminate

If, through no act or fault of CONTRACTOR, the Work is suspended for a period of
more than ninety days by OWNER or under an order of court or other public
authority, or CONSULTANT fails to act on any Application for Payment within
sixty days after it is submitted, or OWNER fails for sixty days to pay
CONTRACTOR any sum finally determined to be due, then CONTRACTOR may,
upon seven days' written notice to OWNER and CONSULTANT, terminate the
Agreement and recover from OWNER payment for all Work executed and any
expense sustained plus reasonable termination expenses. In addition and in lieu of
terminating the Agreement, if CONSULTANT has failed to act on an Application

GC-49



for Payment or OWNER has failed to make any payment as aforesaid,
CONTRACTOR may upon seven days' written notice to OWNER and
CONSULTANT stop the Work until payment of all amounts then due. The
provisions of this paragraph shall not relieve CONTRACTOR of the obligations
under paragraph 5.16 to carry on the Work in accordance with the progress schedule
and without delay during disputes and disagreements with OWNER.

15. MISCELLANEOUS

15.1

15.2

Claims for Injury or Damage

Should OWNER or CONTRACTOR suffer injury or damage to person or property
because of any error, omission or act of the other party or of any of the other party's
employees or agents or others for whose acts the other party is legally liable, claim
will be made in writing to the other party within a reasonable time of the first
observance of such injury or damage. The provisions of this paragraph 15.1 shall
not be construed as a substitute for or a waiver of the provisions of any applicable
statute of limitations or repose.

Non-Discrimination in Employment
The CONTRACTOR shall comply with the following requirements prohibiting
discrimination:

15.2.1 That no person (as defined in KRS 344.010) shall bid on Lexington-
Fayette Urban County Government construction projects, or bid to furnish
materials or supplies to the Lexington-Fayette Urban County Government,
if, within six months prior to the time of opening of bids, said person shall
have been found, by declamatory judgment action in Fayette Circuit Court,
to be presently engaging in an unlawful practice, as hereinafter defined.
Such declamatory judgment action may be brought by an aggrieved
individual or upon an allegation that an effort at conciliation pursuant to
KRS 344.200 has been attempted and failed, by the Lexington-Fayette
County Human Rights Commission.
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15.3

15.4

15.5

15.2.2 That it is an unlawful practice for an employer:

15.2.2.1 to fail or refuse to hire, or to discharge any individual
or otherwise to discriminate against an individual, with respect to his
compensation, terms, conditions, or privileges of employment,
because of such individual's race, color, religion, sex, age, or national
origin; or

152.2.2 to limit, segregate or classify his employees in any
way which would deprive or tend to deprive an individual of
employment opportunities or otherwise adversely affect his status as
an employee because of such individual's sex, race, color, religion,
age, or national origin.

15.2.3 That it is an unlawful practice for an employer, labor organization, or
joint-labor management committee controlling apprenticeship or other
training or retraining, including on-the-job training programs to discriminate
against an individual because of his race, color, religion, sex, age, or
national origin in admission to, or employment in, any program established
to provide apprenticeship or other training.

15.2.4 That a copy of this Ordinance shall be furnished all suppliers and
made a part of all bid specifications.

15.2.5 This Ordinance shall take effect after it is signed, published and
recorded, as required by law.

Temporary Street Closing or Blockage

The CONTRACTOR will notify the CONSULTANT at least 72 hours prior to
making any temporary street closing or blockage. This will permit orderly
notification to all concerned public agencies. Specific details and restrictions on
street closure or blockage are contained in the Special Conditions.

Percentage of Work Performed by prime CONTRACTOR

The CONTRACTOR shall perform on site, and with its own organization, Work
equivalent to at least fifty (50%) percent of the total amount of Work to be
performed under the Contract. This percentage may be reduced by a supplemental
agreement to this Contract if, during performing the Work, the CONTRACTOR
requests a reduction and the CONSULTANT determines that the reduction would be
to the advantage of the OWNER.

Clean-up

Cleanup shall progress, to the greatest degree practicable, throughout the course of
the Work. The Work will not be considered as completed, and final payment will
not be made, until the right-of-way and all ground occupied or affected by the
Contractor in connection with the Work has been cleared of all rubbish, equipment,
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15.6

15.7

excess materials, temporary structures, and weeds. Rubbish and all waste materials
of whatever nature shall be disposed of, off of the project site, in an acceptable
manner. All property, both public and private, which has been damaged in the
prosecution of the Work, shall be restored in an acceptable manner. All areas shall
be draining, and all drainage ways shall be left unobstructed, and in such a condition
that drift will not collect or scour be induced.

General

The duties and obligations imposed by these General Conditions and the rights and
remedies available hereunder to the parties hereto, and, in particular but without
limitation, the warranties, guarantees and obligations imposed upon
CONTRACTOR by paragraphs 12.1, 12.3.5, 13.3, and 15.2 and all of the rights and
remedies available to OWNER and CONSULTANT thereunder, are in addition to,
and are not to be construed in any way as a limitation of, any rights and remedies
available to any or all of them which are otherwise imposed or available by Laws or
Regulations, by special warranty or guarantee or by other provisions of the Contract
Documents, and the provisions of this paragraph will be as effective as if repeated
specifically in the Contract Documents in connection with each particular duty,
obligation, right and remedy to which they apply. All representations, warranties
and guarantees made in the Contract Documents will survive final payment and
termination or completion of the Agreement.

Debris Disposal

For all LFUCG projects any trash, construction demolition debris, yard waste, dirt or
debris of any kind that is removed from the project site must be disposed of in
accordance with local, state, and federal regulations. The disposal site or facility
must be approved in advance by the LFUCG and disposal documentation is
required. The Contractor will be responsible for payment of any fines associated
with improper disposal of material removed from the project site.

END OF SECTION
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PART V
SPECIAL CONDITIONS
INDEX

BLASTING

RISK MANAGEMENT PROVISIONS —
INSURANCE AND INDEMNIFICATION

WAGE SCALE

WEATHER RELATED DELAYS
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1. BLASTING - not applicable.
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2. RISK MANAGEMENT PROVISIONS
INSURANCE AND INDEMNIFICATION

INDEMNIFICATION AND HOLD HARMLESS PROVISION

(1) Ttis understood and agreed by the parties that Contractor hereby assumes the entire
responsibility and liability for any and all damages to persons or property caused by or
resulting from or arising out of any act or omission on the part of Contractor or its
employees, agents, servants, owners, principals, licensees, assigns or subcontractors of any
tier (hereinafter “CONTRACTOR”) under or in connection with this agreement and/or the
provision of goods or services and the performance or failure to perform any work required
thereby.

(2) CONTRACTOR shall indemnify, save, hold harmless and defend the Lexington-
Fayette Urban County Government and its elected and appointed officials, employees,
agents, volunteers, and successors in interest (hereinafter “LFUCG”) from and against all
liability, damages, and losses, including but not limited to, demands, claims, obligations,
causes of action, judgments, penalties, fines, liens, costs, expenses, interest, defense costs
and reasonable attorney’s fees that are in any way incidental to or connected with, or that
arise or are alleged to have arisen, directly or indirectly, from or by CONTRACTOR’s
performance or breach of the agreement and/or the provision of goods or services provided
that: (a) it is attributable to personal injury, bodily injury, sickness, or death, or to injury to
or destruction of property (including the loss of use resulting therefrom), or to or from the
negligent acts, errors or omissions or willful misconduct of the CONTRACTOR; and (b) not
caused solely by the active negligence or willful misconduct of LFUCG.

(3) Inthe event LFUCG is alleged to be liable based upon the above, CONTRACTOR
shall defend such allegations and shall bear all costs, fees and expenses of such defense,
including but not limited to, all reasonable attorneys” fees and expenses, court costs, and
expert witness fees and expenses, using attorneys approved in writing by LFUCG, which
approval shall not be unreasonably withheld.

(4) These provisions shall in no way be limited by any financial responsibility or
insurance requirements, and shall survive the termination of this agreement.

®) LFUCG is a political subdivision of the Commonwealth of Kentucky.

CONTRACTOR acknowledges and agrees that LFUCG is unable to provide indemnity
or otherwise save, hold harmless, or defend the CONTRACTOR in any manner.

FINANCIAL RESPONSIBILITY

BIDDER/CONTRACTOR understands and agrees that it shall, prior to final acceptance of
its bid and the commencement of any work, demonstrate the ability to assure compliance
with the above Indemnity provisions and these other risk management provisions.
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INSURANCE REQUIREMENTS

YOUR ATTENTION IS DIRECTED TO THE INSURANCE REQUIREMENTS
BELOW, AAND YOU MAY NEED TO CONFER WITH YOUR INSURANCE
AGENTS, BROKERS, OR CARRIERS TO DETERMINE IN ADVANCE OF
SUBMISSION OF A RESPONSE THE AVAILABILITY OF THE INSURANCE
COVERAGES AND ENDORSEMENTS REQUIRED HEREIN. IF YOU FAIL TO
COMPLY WITH THE INSURANCE REQUIREMENTS BELOW, YOU MAY BE
DISQUALIFIED FROM AWARD OF THE CONTRACT.

Required Insurance Coverage

BIDDER/CONTRACTOR shall procure and maintain for the duration of this contract the
following or equivalent insurance policies at no less than the limits shown below and cause
its subcontractors to maintain similar insurance with limits acceptable to LFUCG in order to
protect LFUCG against claims for injuries to persons or damages to property which may

arise from or in connection with the performance of the work hereunder by
CONTRACTOR. The cost of such insurance shall be included in any bid:

Coverage Limits

General Liability $1 million per occurrence, $2 million
aggregate

(Insurance Services Office Form CG 00 01) or $2 million combined single limit
Commercial Automobile Liability combined single, $1 million per
occurrence

(Insurance Services Office Form CA 0001)

Worker’s Compensation Statutory
Employer’s Liability $100,000.00
Excess/Umbrella Liability $5 million per occurrence

The policies above shall contain the following conditions:

a.  All Certificates of Insurance forms used by the insurance carrier shall be properly filed
and approved by the Department of Insurance for the Commonwealth of Kentucky (DOI).
LFUCG shall be named as an additional insured in the General Liability Policy and
Commercial Automobile Liability Policy using the Kentucky DOI approved forms.

b.  The General Liability Policy shall be primary to any insurance or self-insurance
retained by LFUCG.
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c.  The General Liability Policy shall include a Products and Completed Operations
endorsement or Premises and Operations Liability endorsement unless it is deemed not to
apply by LFUCG.

d. LFUCG shall be provided at least 30 days advance written notice via certified mail,
return receipt requested, in the event any of the required policies are canceled or non-
renewed.

e.  Said coverage shall be written by insurers acceptable to LFUCG and shall be in a form
acceptable to LFUCG. Insurance placed with insurers with a rating classification of no less
than Excellent (A or A-) and a financial size category of no less than VIII, as defined by the
most current Best's Key Rating Guide shall be deemed automatically acceptable.

Renewals

After insurance has been approved by LFUCG, evidence of renewal of an expiring policy
must be submitted to LFUCG, and may be submitted on a manually signed renewal
endorsement form. If the policy or carrier has changed, however, new evidence of coverage

must be submitted in accordance with these Insurance Requirements.

Deductibles and Self-Insured Programs

IF YOU INTEND TO SUBMIT A SELF-INSURANCE PLAN IT MUST BE
FORWARDED TO LEXINGTON-FAYETTE URBAN COUNTY GOVERNMENT,
DIVISION OF RISK MANAGEMENT, 200 EAST MAIN STREET, LEXINGTON,
KENTUCKY 40507 NO LATER THAN A MINIMUM OF FIVE (5) WORKING DAYS
PRIOR TO THE RESPONSE DATE. Self-insurance programs, deductibles, and self-
insured retentions in insurance policies are subject to separate approval by Lexington-
Fayette Urban County Government's Division of Risk Management, upon review of
evidence of BIDDER/CONTRACTOR’s financial capacity to respond to claims. Any such
programs or retentions must provide LFUCG with at least the same protection from liability
and defense of suits as would be afforded by first-dollar insurance coverage. If
BIDDER/CONTRACTOR satisfies any portion of the insurance requirements through
deductibles, self-insurance programs, or self-insured retentions, BIDDER/CONTRACTOR
agrees to provide Lexington-Fayette Urban County Government, Division of Risk
Management, the following data prior to the final acceptance of bid and the commencement
of any work:

a. Latest audited financial statement, including auditor's notes.

b. Any records of any self-insured trust fund plan or policy and related
accounting statements.

c. Actuarial funding reports or retained losses.
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d. Risk Management Manual or a description of the self-insurance and risk
management program.

€. A claim loss run summary for the previous five (5) years.

f. Self-Insured Associations will be considered.

Safety and Loss Control

CONTRACTOR shall comply with all applicable federal, state, and local safety standards
related to the performance of its works or services under this Agreement and take necessary
action to protect the life, health and safety and property of all of its personnel on the job site,
the public, and LFUCG.

Verification of Coverage

BIDDER/CONTRACTOR agrees to furnish LFUCG with all applicable Certificates of
Insurance signed by a person authorized by the insurer to bind coverage on its behalf prior to
final award, and if requested, shall provide LFUCG copies of all insurance policies,
including all endorsements.

Right to Review. Audit and Inspect

CONTRACTOR understands and agrees that LFUCG may review, audit and inspect any
and all of its records and operations to insure compliance with these Insurance
Requirements.

DEFAULT

BIDDER/CONTRACTOR understands and agrees that the failure to comply with any of
these insurance, safety, or loss control provisions shall constitute default and that LFUCG
may elect at its option any single remedy or penalty or any combination of remedies and
penalties, as available, including but not limited to purchasing insurance and charging
BIDDER/CONTRACTOR for any such insurance premiums purchased, or suspending or
terminating the work.

00357187
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3.

WAGE SCALES — NOT APPLICABLE.

WEATHER RELATED DELAYS

A. The Project Completion date shall be established with the understanding that no extension of

e

time will be granted for weather related delays that are within the average temperature or
number of rain or snow days within a particular month. The average weather conditions shall
be established by referencing the records of the National Oceanic and Atmospheric
Administration NOAA) and as defined herein.

Extensions of inclement weather shall be granted only when the work affected must be on
schedule at the time of delay. No time will be granted for work which is behind schedule in
excess of the actual delay caused by the weather, assuming the work had been on schedule.

Time granted for weather delays shall be requested on a monthly basis.

The weather experienced at the project site during the contract period must be found to be
unusually severe, that is more severe than the adverse weather anticipated for the project
location during any given month. The unusually severe weather must actually cause a delay to
the completion of the project. The delay must be beyond the control and without the fault or
negligence of the contractor.

The anticipated adverse weather delays shall be based on the National Oceanic and
Atmospheric Administration (NOAA) climatography ten year average for the Lexington
Bluegrass Airport KY US location. The Mean Number of Days of daily precipitation using >=
0.10 will determine the base line for monthly anticipated adverse weather evaluations. The
contractor's progress schedule must reflect these anticipated adverse weather delays in all
weather dependent activities. Upon acknowledgement of the Notice to Proceed (NTP) and
continuing throughout the contract, the contractor will record the occurrence of actual adverse
weather and resultant impact to normally scheduled work. Actual adverse weather delay days
must prevent work on critical path activities for 50 percent or more of the contractor's
scheduled work date. The number of actual adverse weather delay days shall be calculated
chronologically from the first to the last day of each month, and be recorded as full days. The
number of actual adverse weather days greater than the number of anticipated adverse weather
days, listed above, shall be the number of unusually severe weather days for the purposes of
any contract extensions (actual adverse weather days - anticipated adverse weather days =
unusually severe weather days.)

Definitions:

1. "Unusually severe weather" - weather that is more severe than the adverse weather
anticipated for the season or location involved.

2. "Adverse weather" - atmospheric conditions at a definite time and place that are
unfavorable to construction activities.

END OF SECTION
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PART VI

CONTRACT AGREEMENT

THIS AGREEMENT, made on the day of , 20 , by and
between Lexington-Fayette Urban County Government, acting herein called "OWNER" and

(bidder’s name) . doing business
as *(an individual) (a partnership) (a corporation) located in the City of ;
County of , and State of , hereinafter called
"CONTRACTOR."
WITNESSETH: That the CONTRACTOR and the OWNER in consideration of
Dollars and Cents ($ ) quoted in the
proposal by the CONTRACTOR, dated , hereby agree to commence and

complete the construction described as follows:
1. SCOPE OF WORK

The CONTRACTOR shall furnish all the materials, supplies, machinery, equipment, tools,
superintendence, labor, insurance, and other accessories and services necessary to complete the said
project in accordance with the conditions and prices stated in the Proposal, the General Conditions,
and the Special Conditions of the Contract, the Specifications and Contract Documents therefore as
prepared by KF1 Engineers (formerly known as Staggs & Fisher Consulting Engineers Inc) for the
Government Annex Mechanical System Replacement project.

2. TIME OF COMPLETION
The time period estimated and authorized by the OWNER for the proper execution of the Work
by the Contract, in full, is hereby fixed as one hundred seventy-five (175) calendar days to

substantial completion and an additional fourteen (14) calendar days to final completion. The
time shall begin in accordance with the Notice to Proceed provided by OWNER.

3. ISSUANCE OF WORK ORDERS

Notice to begin Work will be given in whole or for part of the Work as determined by the OWNER
pending the availability of funds. The order of construction will be as determined after consultation
between the CONTRACTOR and the OWNER.

4. THE CONTRACT SUM

The OWNER agrees to pay the CONTRACTOR in current funds for the performance of the
Contract, as quoted in the proposal, subject to any additions and deductions, as provided therein.
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S. PROGRESS PAYMENTS

The OWNER shall make payments on account of the Contract, as provided in accordance with the
General Conditions, less the aggregate of previous payments.

6. ACCEPTANCE AND FINAL PAYMENT

Final payment shall be due within ninety (90) days after completion of the Work, provided the
Work be then fully completed and the Contract fully accepted.

Before issuance of final certificate, the CONTRACTOR shall submit evidence satisfactory to the
Owner that all payrolls, material bills, and other indebtedness connected with the Work has been
paid.

If, after the Work has been substantially completed, full completion thereof is materially delayed
through no fault of the CONTRACTOR, the OWNER shall without terminating the Contract, make
payment of the balance due for that portion of the Work fully completed and accepted. Such
payment shall be made under the terms and conditions governing final payment, except that it shall
not constitute a waiver of claims.

7. THE CONTRACT DOCUMENTS

The Advertisement for Bids, Information for Bidders, the General Conditions, Performance and
Payment Bonds, Contract Agreement, Special Conditions, Technical Specifications, any and all
Addenda, and Proposal, Ion Wave Q&A, and Plan Drawings form the Contract, and they are fully a
part of the Contract as if hereto attached or herein repeated.

8. EXTRA WORK

The OWNER, without invalidating the Contract, may order extra work or make changes by altering,
adding to or deducting from the Work, the Contract Sum being adjusted accordingly. All such
Work shall be executed and paid for in accordance with the General Conditions, which is a part of
this Contract.
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9. THE FOLLOWING IS AN ENUMERATION OF THE SPECIFICATIONS AND
DRAWINGS (CONTRACT DOCUMENTS):

SPECIFICATIONS

SECTION
NO. TITLE

I Advertisement for Bids

11 Information for Bidders

1 Form of Proposal

v General Conditions

\Y Special Conditions

VI Contract Agreement

VII Performance and Payment Bonds

VI Addenda

IX Technical Specifications and Drawings
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IN WITNESSETH WHEREOF, the parties hereto have executed this Contract as of the date and
year above written.

(Seal) Lexington-Fayette Urban County Government.
Lexington, Kentucky
(Owner)
ATTEST:
BY:
Clerk of the Urban County Council MAYOR
(Witness) (Title)
(Seal)
(Contractor)
BY:
(Secretary)*
(Witness) (Title)
(Address and Zip Code)

IMPORTANT: *Strike out any non-applicable terms.

Secretary of the Owner should attest. If the CONTRACTOR is corporation,
Secretary should attest. Give proper title of each person-executing Contract.
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PART VII

PERFORMANCE AND PAYMENT BONDS

1L, PERFORMANCE BOND

2. PAYMENT BOND
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PART VII
PERFORMANCE BOND

KNOW ALL MEN BY THESE PRESENTS, that

(Name of CONTRACTOR)

(Address of CONTRACTOR)

a . hereinafter
(Corporation, Partnership, or Individual)

called Principal, and

(Name of Surety)

(Address of Surety)
hereinafter called Surety, are held and firmly bound unto

LEXINGTON-FAYETTE URBAN COUNTY GOVERNMENT
200 East Main Street, Third Floor
Lexington, Kentucky 40507

hereinafter called "OWNER" in the penal sum of:
Dollars, ($ ), for the payment of whereof Principal and Surety bind themselves, their heirs,
executors, administrators, successors, and assigns, jointly and severally, firmly by these presents.

WHEREAS, Principal by written agreement is entering into a Contract with OWNER for
(project name) in accordance with drawings and
specifications prepared by: (the Engineer) which Contract is by reference
made a part hereof, and is hereinafter referred to as the Contract.

NOW THEREFORE, THE CONDITION OF THIS OBLIGATION is such that if the Principal shall
promptly and faithfully perform said Contract, then this obligation shall be null and void; otherwise it shall
remain in full force and effect.

The Surety hereby waives notice of any alteration or extension of time made by the OWNER.
Whenever, Principal shall be, and declared by OWNER to be in default under the Contract, the OWNER

having performed OWNER’S obligations thereunder, the Surety may promptly remedy the default, or shall
promptly:
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(1) Complete the Contract in accordance with its terms and conditions or

(2) Obtain a bid or bids for completing the Contract in accordance with its terms and conditions,
and upon determination by Surety of the lowest responsible bidder, or if the OWNER elects,
upon determination by the OWNER and Surety jointly of the lowest responsible bidder,
arrange for a Contract between such bidder and OWNER, and make available as Work
progresses (even though there may be a default or a succession of defaults under the Contract
or Contracts of completion arranged under this paragraph) sufficient funds to pay the cost of
completion less the balance of the Contract Price; but not exceeding, including other costs and
damages for which the Surety may be liable hereunder, the amount set forth in the first
paragraph hereof. The term "balance of the Contract Price", as used in this paragraph shall
mean the total amount payable by OWNER to Principal under the Contract and any
amendments thereto, less the amount properly paid by OWNER to Principal.

Any suit under this bond must be instituted before the expiration of two (2) years from the date on which
final payment under the Contract falls due.

No right of action shall accrue on this bond to or for the use of any person or corporation other than the
OWNER named herein or the heirs, executors, administrators or successors of OWNER.
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IN WITNESS WHEREOF, this instrument is executed in each one of which shall be

(number)
deemed an original, this the day of ,20
ATTEST:
Principal
(Principal) Secretary
BY: ()
(Address)
Witness as to Principal
(Address)
Surety
ATTEST: BY:
Attorney-in-Fact
(Surety) Secretary (Address)
(SEAL)

Witness as to Surety

(Address)
TITLE:

Surety

BY:

TITLE:

NOTE: The number of executed counterparts of the bond shall coincide with the number of executed
counterparts of the Contract.
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PART VII

PAYMENT BOND

KNOW ALL MEN BY THESE PRESENT: that

(Name of Contractor)

(Address of Contractor)

a . hereinafter

(Corporation, Partnership or Individual)

called Principal, and

(Name of Surety)

(Address of Surety)

hereinafter called Surety, are held and firmly bound unto:

LEXINGTON-FAYETTE URBAN COUNTY GOVERNMENT
200 East Main Street, Third Floor
Lexington, Kentucky 40507

Obligee, hereinafter called OWNER, for the use and benefit of claimants as hereinafter defined, in the
amount of Dollars ($ )
the payment whereof Principal and Surety bind themselves, their heirs, executors, administrators, successors,
and assigns, jointly and severally, firmly by these presents.

WHEREAS, Principal by written agreement is entering into a Contract with OWNER for

(project name) in accordance with drawings and
specifications prepared by: (the Engineer) which Contract is by reference
made a part hereof, and is hereinafter referred to as the Contract.

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such that, if Principal shall promptly
make payment to all claimants as hereinafter defined for all labor and material used or reasonably required
for use in the performance of the Contract, then this obligation shall be void; otherwise it shall remain in full
force and effect, subject, however, to the following conditions.

L A claimant is defined as one having a direct contract with the Principal or with a Subcontractor of
the Principal for labor, material, or both, used or reasonably required for use in the performance of
the Contract, labor and material being construed to include that part of water, gas, power, light, heat,
oil, gasoline, telephone service or rental of equipment directly applicable to the Contract.
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The above named Principal and Surety hereby jointly and severally agree with the OWNER that
every claimant as herein defined, who has not been paid in full before the expiration of a period of
ninety (90) days after the date on which the last of such claimant's work or labor was done or
performed, or materials were furnished by such claimant, may sue on this bond for the use of such
claimant, prosecute the suit to final judgment for such sum or sums as may be justly due claimant,
and have execution thereon. The OWNER shall not be liable for the payment of any costs or
expenses of any such suit.

No suit or action shall be commenced hereunder by any claimant:

(@) Unless claimant, other than one having a direct contract with the Principal, shall have given
written notice to any two of the following: The Principal, the OWNER, or the Surety above
named, within ninety (90) days after such claimant did or performed the last of the Work or
labor, or furnished the last of the materials for which said claim is made, stating with
substantial accuracy the amount claimed and the name of the party to whom the materials
were furnished, or for whom the Work or labor was done or performed. Such notice shall be
served by mailing the same by registered mail or certified mail, postage prepaid, in an
envelope addressed to the Principal, OWNER, or Surety, at any place where an office is
regularly maintained for the transaction of business, or served in any manner in which legal
process may be served in the state in which the aforesaid project is located, save that such
service need not be made by a public officer.

(b)  After the expiration of one (1) year following the date on which Principal ceased Work on
said Contract, it being understood, however, that if any limitation embodied in this bond is
prohibited by any law controlling the construction hereof such limitation shall be deemed to
be amended so as to be equal to the minimum period of limitation permitted by such law.

(c)  Other than in a state court of competent jurisdiction in and for the county or other political
subdivision of the state in which the project, or any part thereof, is situated, or in the United
States District Court for the district in which the project, or any part thereof, is situated, and
not elsewhere.

The amount of this bond shall be reduced by and to the extent of any payment or payments made in
good faith hereunder, inclusive of the payment by Surety of mechanics' liens which may be filed of
record against aid improvement, whether or not claim for the amount of such lien be presented
under and against this bond.
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IN WITNESS WHEREOF, this instrument is executed in

which shall be deemed an original, this the

ATTEST:

(Principal) Secretary

(SEAL)

(Witness to Principal)

(Address)

ATTEST:

(Surety) Secretary

(SEAL)

Witness as to Surety

(Address)

counterparts, each one of

(s)

(number)
day of .20
(Principal)
BY:
(Address)
(Surety)
BY:

(Attorney-in-Fact)

(Address)

NOTE: The number of executed counterparts of the bond shall coincide with the number of executed

counterparts of the Contract.

END OF SECTION
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PART VIII

ADDENDA
All addenda issued during the bidding of the Project will be reproduced in the signed Contract
Documents, on the pages following this heading sheet.

Addendum
Number Title Date

1.

2.




IX. TECHNICAL SPECIFICATIONS



LFUCG Government Center Annex
Mechanical Upgrades
Bid Number: 79-2022
SF Project No. 21537
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LFUCG Government Center Annex
Mechanical Upgrades Bid Number 102-2022
SF Project No. 21537

SECTION 01 0000 — SPECIAL CONDITIONS

1.1 GENERAL
A. These specifications and drawings accompanying them describe the work to be done and the materials to
be furnished for the construction of the LFUCG GOVERNMENT CENTER ANNEX MECHANICAL
UPGRADES.
B. Bidders, before submitting proposals, shall visit and examine the site to satisfy themselves as to the

nature and scope of the new construction and any difficulties (such as clear space for storage and access
to space) attending the execution. The submission of a proposal will be construed as evidence that a visit
and examination have been made. Later claims for labor, equipment, or materials required for difficulties
encountered which could have been foreseen had such an examination been made will not be recognized.
The site will be reviewed with the Engineer and LFUCG Project Manager during the Pre-Bid conference.

C. The drawings and specifications are intended to be fully explanatory and supplementary. However,
should anything be shown, indicated or specified on one and not the other, it shall be done the same as if
shown, indicated or specified in both.

D. It shall be the responsibility of all Contractors and subcontractors to carefully examine all drawings,
specifications and contract documents pertaining to all phases of the construction in order that Contractor
and subcontractor may foresee all requirements for coordination of their work. Submission of a bid shall
be construed as evidence that such an examination has been made. Claims based on unforeseen
requirements will not be considered.

E. Should any error or inconsistency appear in drawings or specifications, the Contractor, before proceeding
with the work, must make mention of the same to the Engineer for proper adjustment, and in no case
proceed with the work in uncertainty or with insufficient drawings.

F. The Contractor and each subcontractor shall be responsible for verification of all measurements at the
building before ordering any materials or doing any work. No extra charge or compensation shall be
allowed due to differences between actual dimensions and dimensions indicated on the drawings. Any
such discrepancy in dimensions which may be found shall be submitted to the Engineer for his
consideration before the Contractor proceeds with the work in the affected areas.

G. Contractors shall follow sizes in specifications or figures on drawings, in preference to scale
measurements and follow detail drawings in preference to general drawings.

H. Where it is obvious that a drawing illustrates only a part of a given work or of a number of items, the
remainder shall be deemed repetitious and so constructed.

1.2 PROJECT SCOPE

A. This project involves replacing supply fans, cooling coils, and condensing units for three air-handlers, and
miscellaneous duct repair.
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LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

1.3 PROJECT SITE AVAILABILITY

A. The project site will be available to the Contractor between 7:00am — 6:00pm during the business week.
Access beyond these hours can be coordinated directly with LFUCG personnel if required.

B. Much of the work will be required to be completed during off-hours with close coordination with LFUCG
personnel.
1.4 TIMES FOR COMPLETION

A. Refer to the General Conditions for Contract Time.

B. The building will be occupied throughout the project. Any work on the occupied floors must be
completed during non-working hours,

C. The AHU supply fans must be replaced during off-hours/weekends and be made operational prior
to workers returning to the building. If fans are not able to be made operational prior to workers

returning, temporary conditioning must be provided in_order to maintain 72 deg. F and 55%

relative humidity.

D. The cooling coils and associated condensing units must be replaced during off-hours/weekends.
They are not required to be made operational prior to workers returning to the building as long as

the work is completed during the winter months and cooling is not required. If coils and condensing
units are taken down and not operational during non-winter months (December — February)

temporary conditioning shall be provided in order to maintain 72 deg. F and 55% relative

humidity.

1.5 CONFLICTS

A, If there is any conflict in the Instruction to Bidders and the General Conditions with the Special
Conditions, the Special Conditions shall govern.

1.6 DIVISION OF SPECIFICATIONS
A. Division of specifications into sections is done for convenience of reference and is not intended to control

contractors in dividing work among subcontractors or to limit scope of work performed by any trade
under any given section.

1.7 DISPUTES

A. Contractor is hereby put on notice that it is his contractual obligation to adjust differences between his
several subcontractors. Attempts to have the Owner or Engineer settle disputes between Contractor and
his subcontractors, or between subcontractors, will not be given consideration.
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LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

1.8 ALLOCATION OF WORK

A. Where certain materials are specified to be installed under various headings, it shall be the responsibility
of the Prime Contractor to re-allocate such work under the proper subcontractor if the specification is in
conflict with local jurisdiction.

1.9 ENGINEER'S STATUS

A. The Engineer is the agent of the Owner during construction and until final payment. The Engineer will
have authority to act on behalf of the Owner only to the extent provided in the contract documents, unless
otherwise modified by written instrument which will be shown to the Contractor. The Engineer has
authority to reject work which does not conform to the contract documents.

B. The Engineer shall at all times have access to the work whenever it is in preparation and progress. The
Contractor shall provide facilities for such access so the Engineer may perform his functions under the
contract documents.

1.10 OWNER'S RIGHT TO STOP THE WORK

A. If the Contractor fails to correct defective work or persistently fails to supply materials or equipment in
accordance with the contract documents, the Owner may order the Contractor to stop the work, or any
portion thereof, until the cause for such order has been eliminated.

1.11 CODES AND ORDINANCES

A. All branches of the work shown on the plans or specified, whether specifically mentioned or not, shall be
executed in strict compliance with all local or state regulations and codes and shall be in compliance with
all National Codes when same have jurisdiction.

1.12 ORDERING MATERIALS

A. Immediately following award of contract for this work, Contractor shall determine source of supply for
all materials and length of time required for their delivery, including materials of subcontractors, and
order shall be placed for such materials promptly.

B. If, for any reason, any item specified will not be available when needed and Contractor can show that he
has made a reasonably persistent effort to obtain item in question, the Engineer is to be notified in writing
within 20 days after Contract is signed, and he will either determine source of supply or arrange with
Owner for appropriate substitute within terms of Contract. Otherwise, the Contractor will not be excused
for delays in securing materials specified and will be held accountable if completion of building is
thereby delayed.

1.13 STORAGE OF MATERIALS

A. Each Contractor providing materials and equipment shall be responsible for the proper and adequate
storage of his materials and equipment, and for the removal of same upon completion of his work.
Storage of materials at the building shall be confined to the mechanical rooms. Any materials stored on-
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LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

site shall not hamper maintenance staff from access of existing equipment for inspection and maintenance
activities. All materials shall be secured by the contractor at their own risk.

1.14 DAMAGED FACILITIES

A. The Prime Contractor shall repair and/or replace, at no expense to the Owner, any sections of existing
roads, drives, streets, sidewalks, curbs, utilities, buildings and other structures damaged by reason of
work performed under this Contract or incidental thereto, whether by his own forces or by his
subcontractors or by his material suppliers. The contractor shall video tape all existing areas of work
before starting work to document existing conditions.

1.15 CONDUCT OF EMPLOYEES
A. Contractors will be working within an occupied building. The safety and comfort of the building
occupants shall be their top priority. Their behavior and appearance shall not disturb, threaten, or offend
any of the occupants. Contractors not conducting themselves appropriately may be asked to leave the site

and not return.

B. Smoking in any buildings is also prohibited. No guns or firearms allowed on site.

1.16 ROAD CLOSURES
A. Contractors are responsible for full coordination with LFUCG for all temporary road closure permits
required for rigging equipment.
1.17 USE OF TOILETS, DRINKING FOUNTAINS AND VENDING MACHINES
A. The use of toilets, drinking fountains and vending machines will be allowed. Owner will instruct the
Contractor as to which toilets, drinking fountains and vending machines may be used. Contractor shall be
responsible for proper use and clean-up of all facilities used. Any abuse of the facilities shall require the
contractor to provide their own on-site restroom facilities.

1.18 PARKING FACILITIES & BUILDING ACCESS

A. LFUCG will coordinate limited construction parking and access to work areas within normal working
hours. Dedicated parking will be reviewed during the Pre-Construction Conference.

B. LFUCG will coordinate limited key and/or key fob badge access to work areas within normal working
hours. These will be issued at the beginning of the project following LFUCG key requests protocols and
returned at the completion of the project

1.19 USE OF THE PREMISES - CONTRACT LIMIT

A. The Contractor shall confine his operations, including delivery and unloading of materials and equipment
to the areas within the designated Contract Limits.
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B. During the work of this Contract, it is absolutely necessary that the Owner have continued use of the
buildings and streets. In consultation with the Owner and Engineer, the Contractor shall cooperate to
accomplish this result by scheduling his operations at such times and confining his operations to such
areas as will least affect the normal operation of the existing adjacent facilities.

C. The Contractor shall consult with the Owner and agree on a general "Plan of Operations”. The Plan of
Operations shall show concisely the manner in which the Contractor intends to pursue the sequence of
operations, the traffic pattern for delivery of materials and equipment, etc. Once this Plan of Operations
in writing is agreed upon, the Contractor shall not deviate from the plan unless approval is secured from
the Owner in writing.

1.20 INTERRUPTION OF UTILITIES

A. Interruptions shall be of minimum duration and shall be scheduled with the Owner to cause the least
possible inconvenience. In all cases, the Owner shall be notified well in advance of an anticipated
interruption of utilities. The Contractor shall provide a minimum of 2-week's notice to the Owner for
scheduling all outages.

B. In general, do not interrupt services to occupied areas of the building (both inside and outside
construction area). If services must be interrupted (for making temporary connections, for changing over
from existing to new, or for making new connections to existing systems, for example) then do such work
at the times designated by the Owner.

C. Perform work on premium time if required to do so by the Owner.

D. If at any time the existing building services are interrupted, the Contractor shall work continuously until
the permanent services are restored.

E. See 1.4 TIMES FOR COMPLETION for specific requirements regarding AHU shut-downs and
temporary conditioning.

1.21 OWNER OCCUPANCY

A. Full Owner Occupancy: The Owner will occupy the site and building surrounding construction area
during the entire construction period. Cooperate with the Owner during construction operations to
minimize conflicts and facilitate Owner usage. Perform the Work to minimize interference with the
Owner's operations. Perform portions of work on premium time if required to do so by the Owner.

1.22 CLEANING AND TRASH REMOVAL

A. There is no room in the project for a construction dumpster. The prime contractor must use dump trucks
instead of a dumpster and must remove debris daily.

B. The Prime Contractor shall provide trash containers of adequate size on the site. Each subcontractor shall
collect and deposit his debris in the containers. The Prime Contractor shall remove all trash from the
project daily.

C. The Contractor shall clean the entire area of new construction daily.
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D. The contractors shall be responsible for removal from the site of all their liquid waste or other waste that
requires special handling.

E. All work areas, passageways, and stairs must be kept free from debris at all times.

1.23 EXISTING MATERIALS TO BE REMOVED

A. Unless otherwise shown on the Drawings or indicated by the Owner, any existing materials, equipment or
fabrications indicated to be removed shall become the property of the Contractor and shall be removed
from the project at the appropriate time.

1.24 ENGINEER'S WORK PRODUCT

A. The Engineer's work product is prepared and produced for the sole and exclusive benefit of the Owner.
Any real or inferred benefits to third parties is hereby expressly disclaimed.

1.25 WORKMANSHIP

A. The workmanship shall be of the highest quality, in every respect, as usually recognized in the building
industry. Poor or inferior workmanship (as determined by the Engineer or inspecting authorities) is to be
removed and replaced to conform to the highest quality standards of the trades concerned, or otherwise
corrected.

END OF SECTION 01 0000
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SECTION 3 3000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

1.2

14

1.5

SUMMARY

Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture
design, placement procedures, and finishes.

ACTION SUBMITTALS

Product Data: For each type of product.

Design Mixtures: For each concrete mixture.

Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and placement.

INFORMATIONAL SUBMITTALS
Material certificates.

Material test reports.

QUALITY ASSURANCE

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and
that complies with ASTM C 94/C 94M requirements for production facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

Testing Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction,
qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

FIELD CONDITIONS

Cold-Weather Placement: Comply with ACI 306.1.

1. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical
accelerators unless otherwise specified and approved in mixture designs.

Hot-Weather Placement: Comply with ACI 301 (ACI 301M).
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PART 2 - PRODUCTS

2.1

2.2

23

24

CONCRETE, GENERAL

ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI301 (ACI301M).
2. ACI117 (ACI117M).

FORM-FACING MATERIALS

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.

STEEL REINFORCEMENT

Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel wire,
plastic, or precast concrete according to CRSI's "Manual of Standard Practice."

Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, cut true to length with
ends square and free of burrs.

CONCRETE MATERIALS

Cementitious Materials:

1. Portland Cement: ASTM C 150/C 150M, Type I or Type III.
2. Fly Ash: ASTM C 618, Class F.

Light-Weight Aggregates: ASTM C 33/C 33M, graded.

1. Maximum Coarse-Aggregate Size: 3/8 inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Air-Entraining Admixture: ASTM C 260/C 260M.

Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and that do not
contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use
calcium chloride or admixtures containing calcium chloride.

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
2. Retarding Admixture: ASTM C 494/C 494M, Type B.
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
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4, High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
6 Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type IL.

E. Water: ASTM C 94/C 94M and potable.

2.5 CURING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh
concrete. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. BASF Construction Chemicals - Construction Systems.
2. Bon Tool Co.

3. Brickform; a division of Solomon Colors.

4, ChemMasters, Inc.

5. Dayton Superior.

6. Euclid Chemical Company (The); an RPM company.
7. Kaufman Products, Inc.

8. L&M Construction Chemicals, Inc.

9. Lambert Corporation.

10.  Metalcrete Industries.

11.  Nox-Crete Products Group.
12.  Sika Corporation.

13.  SpecChem.

14,  TK Products.

15.  Vexcon Chemicals Inc.

16. W.R. Meadows, Inc.

B. Absorptive Cover: AASHTO M 182, Class2, burlap cloth made from jute or kenaf, weighing
approximately 9 oz./sq. yd. (305 g/sq. m) when dry.

C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
D. Water: Potable.

E. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1,
Class A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

BASF Construction Chemicals - Construction Systems.
ChemMasters, Inc.

Dayton Superior.

Euclid Chemical Company (The); an RPM company.
Kaufman Products, Inc.

L&M Construction Chemicals, Inc.

Lambert Corporation.

Metalcrete Industries.

Nox-Crete Products Group.

0.  Right Pointe.

Spea® = EEthel= 9Dy
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11.  SpecChem.

12. TK Products.

13.  Vexcon Chemicals Inc.
14, W.R. Meadows, Inc.

2.6 CONCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory
trial mixture or field test data, or both, according to ACI 301 (ACI 301M).

B. Cementitious Materials: Use fly ash, pozzolan, slag cement, and silica fume as needed to reduce the total
amount of portland cement, which would otherwise be used, by not less than 40 percent.

C. Admixtures: Use admixtures according to manufacturer's written instructions.
1. Use water-reducing admixture 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.

2.7 CONCRETE MIXTURES
A.  Comply with ACI 301 (ACI 301M)

B.  Structural Lightweight Concrete Mix: ASTM C 330/C 330M, proportioned to produce concrete
with a minimum compressive strength of 4,500 psi (31 MPa) at 28 days and a calculated
equilibrium unit weight of 105 1b./cu. ft. (1682 kg/cu. m) plus or minus 3 Ib/cu. fi. (48.1 kg/cu.
m), as determined by ASTM C 567/C 567M. Concrete slump at point of placement shall be the
minimum necessary for efficient mixing, placing, and finishing.

C.  Limit slump to 4 inches (100 mm).

D.  Air Content: 7.0 percent, plus or minus 2.0 percent at point of delivery for nominal maximum
aggregate size 3/8” or less.

E. FABRICATING REINFORCEMENT

F. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

2.8 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M 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.
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PART 3 - EXECUTION

3.1

3.2

33

34

FORMWORK INSTALLATION

Construct formwork so concrete slabs-on-grade are of size, shape, alignment, elevation, and position
indicated, within tolerance limits of ACI 117 (ACI 117M).

STEEL REINFORCEMENT INSTALLATION

General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting
reinforcement.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is
complete and that required inspections are completed.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete
is placed on concrete that has hardened enough to cause seams or planes of weakness. If a section cannot
be placed continuously, provide construction joints as indicated. Deposit concrete to avoid segregation.

1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301 (ACI
301M).

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
Comply with ACI 306.1 for cold-weather protection and ACI 301 (ACI 301M) for hot-weather protection
during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy
conditions cause moisture loss approaching 0.2 1b/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.

Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for
curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches
(300 mm), and sealed by waterproof tape or adhesive. Cure for not less than seven days.
Immediately repair any holes or tears during curing period, using cover material and waterproof
tape.

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to
manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours
after initial application. Maintain continuity of coating and repair damage during curing period.
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a. Removal: After curing period has elapsed, remove curing compound without damaging
concrete surfaces by method recommended by curing compound manufacturer.

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a continuous
operation by power spray or roller according to manufacturer's written instructions. Recoat areas
subjected to heavy rainfall within three hours after initial application. Repeat process 24 hours
later and apply a second coat. Maintain continuity of coating and repair damage during curing
period.

3.5 CONCRETE SURFACE REPAIRS
A. Defective Concrete: Repair and patch defective areas when approved by Owner's Representative. Remove

and replace concrete that cannot be repaired and patched to Owner's Representative approval.

END OF SECTION 3 3000
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DIVISION 23 — HVAC

SECTION 23 0000 — GENERAL PROVISIONS FOR HVAC SYSTEMS

PART | - GENERAL

1.1

1.2

REVIT

The plans, sections and risers were made with REVIT. This program has some limitations on the types of
valves, fittings, taps, accessories... that can be show. The contractor should review the specifications and
details for the proper type of valves, fittings, taps, accessories... because what is shown on the plans may
be the "closest" available within the limitations of REVIT and not exactly what is required by the contract
specifications and details.

Mounting heights may have been modified to show elements on the correct floor plan for bidding.
Coordinate with the architect and engineer if it is not clear.

Components may be orientated for clarity. Actual components shall be orientated as required by
specifications, service requirements or manufacturers recommendations.

GENERAL

The General Conditions, Special Conditions, Supplemental Conditions, Instructions to Bidders, and other
Contract Documents apply to this branch of the work as well as to the other branches.

Provide the materials (piping, ductwork, wiring, conduit, software, equipment, equipment accessories, etc.)
and labor necessary for complete and functioning HVAC systems. The Drawings and Specifications are
intended to indicate complete working systems. Provide complete and properly working systems, even if
all materials and labor necessary to achieve this are not specifically shown on the Drawings or specified.

The Contractor shall familiarize himself with the work of all other trades, general type construction, and
the relationship of his work to other sections. He shall examine all working drawings, specifications and
conditions affecting his work. The Contractor shall visit the premises and thoroughly familiarize himself
with all details of the work and working conditions, verify all dimensions in the field and advise the
Engineer of any discrepancy before fabricating or performing any work.

The work shall include complete testing of all equipment, piping and ductwork at the completion of the
work and making any minor connection changes or adjustments necessary for the proper functioning of the
system and equipment.

Perform any necessary temporary work during construction.

Work under this section shall conform to governing codes, ordinances and regulations of the City, County
and State.

The Contractor shall be responsible for any errors in fabrication, for the correct fitting, installation and
erection of the various HVAC systems.
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VIBRATION ISOLATION EQUIPMENT

Installation of vibration isolation equipment pertaining to HVAC systems shall be by this Contactor.

POWDER ACTUATED CONCRETE FASTENERS
Obtain written approval from the structural engineer before using powder-actuated concrete fasteners.

Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4
inches (100 mm) thick.

SUSPENSION FROM METAL DECKING

Do not use metal decking for suspension of piping, ductwork or equipment. Hang items from top member
of joist or provide additional structure to span between top members if needed.

COORDINATION BETWEEN TRADES

Demand and examine all Drawings and Specifications pertaining to the construction before installing the
work described and shown under these Drawings and Specifications. Cooperate with all other Contractors
in locating piping, ductwork, conduit, openings, chases and equipment in order to avoid conflict with any
other Contractor's work. Give special attention to points where ducts or piping must cross other ducts or
piping and where ducts, piping and conduit must fur into the walls and columns. All work installed above
a lay-in ceiling must be coordinated and installed so there is a minimum of 4 inches between the top of the
ceiling grid and the bottom of the instaliation.

Make known to other trades intended positioning of materials and intended order of work. Determine
intended position of work of other trades and intended order of installation.

DISCREPANCIES

If any discrepancies occur between the accompanying Drawings and these Specifications and Drawings
and Specifications covering other Contracts, report such discrepancies to the Architect/Engineer far enough
in advance so that a workable solution can be presented. No extra payment will be allowed for relocation
of piping, ductwork, conduit and equipment not installed in accordance with the above instructions, and
which interferes with work and equipment of other Contractors.

EXISTING PIPE AND SERVICES

Existing piping and services are located as accurately as possible from available information, but it shall be
the Contractor's responsibility to locate, determine exact elevations and make required connections to such
lines and services in manner approved by the Architect/Engineer.

Maintain in operating condition active utilities encountered in the utility installation. Repair to the
satisfaction of the Architect/ Engineer and the Owner any surface or subsurface improvements damaged
during the course of the work, unless such improvement is shown to be abandoned or removed.

GENERAL PROVISIONS FOR HVAC SYSTEMS 23 0000 -2



1.9

1.13

LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

CONTINUOUS OPERATION AND CUTOVER

To facilitate the continuous operation of the existing utilities, no utility service shall be tapped into without
prior notification of 48 hours to and approval received from the designated authority of the utility company.
ASBESTOS

If during the course of his work the Contractor observes the existence of asbestos, or asbestos-bearing
materials, the Contractor shall immediately terminate further work on the project and notify the Owner of
the condition. The Owner will, after consultation with the Engineer, determine a further course of action.
ACCESSIBILITY

Install equipment and materials to provide required access for servicing and maintenance. Coordinate the
final location of concealed equipment and devices requiring access with final location of required access

panels and doors. Allow ample space for removal of all parts that require replacement or servicing.

Extend all grease fittings to an accessible location.

ROUGH-IN

Verify final locations for rough-ins with field measurements and with the requirements of the actual
equipment to be connected.

HVAC INSTALLATIONS

Coordinate HVAC equipment and materials installation with other building components.

Verify all dimensions by field measurements. Field verify existing conditions and all required
measurements before fabricating any piping, ductwork or equipment.

Arrange for chases, slots, and openings in other building components to allow for HVAC installations.

Coordinate the installation of required supporting devices and sleeves to be set in poured in place concrete
and other structural components, as they are constructed.

Sequence, coordinate, and integrate installations of HVAC materials and equipment for efficient flow of
the Work. Give particular attention to large equipment requiring positioning prior to closing-in the building.

Coordinate the cutting and patching of building components to accommodate the installation of HVAC
equipment and materials.

Where mounting heights are not detailed or dimensioned, install HVAC services and overhead equipment
to provide the maximum headroom possible.

Install HVAC equipment to facilitate maintenance and repair or replacement of equipment components. As
much as practical, connect equipment for ease of disconnecting, with minimum of interference with other
installations.
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Coordinate the installation of HVAC materials and equipment above ceilings with suspension system, light
fixtures, and other installations.

Coordinate connection of HVAC systems with exterior underground and overhead utilities and services.
Comply with requirements of governing regulations, franchised service companies, and controlling
agencies. Provide required connection for each service.

Do not install HVAC work where it will interfere with work of other trades.

Do not install mechanical work under HVAC terminal units above suspended ceilings, such as heat pump
units, air handling units, variable volume units, coils, etc.

Install mechanical equipment above ceiling at an elevation that will allow access without extending ladder
thru ceiling opening.

Do not install HVAC work where it will interfere with access doors in ductwork.

Do not install HVAC work where it will interfere with access to control panels on HVAC and/or electrical
equipment,

Do not install HVAC work where it will interfere with access space around HVAC and electrical equipment.
Do not install piping where it will interfere with removal of HVAC coils, filters or fan shafts.

Do not install piping so close to ceiling that ceiling tiles in accessible ceilings cannot be removed without
damaging them.

Do not install HVAC work over the top of electrical equipment. Maintain minimum distances away from
electrical equipment as required by the Electric Code.

WORKING DRAWINGS

Scale of drawings is approximate. Do not scale the drawings to determine locations of mechanical work.
Exact locations, dimensions and elevations shall be govemed by field conditions. Make field measurements
of building before fabricating or installing equipment or materials.

Drawings are based on physical dimensions of one or more manufacturer's equipment. Other approved
equipment shall be of such dimensions that it can be readily installed in available space, leaving ample
clearance for proper maintenance.

Intent of drawings is to show systems and sizes. Drawings do not necessarily show all required offsets.
Work shall be installed to conform with space limitations. Offsets, transitions, fittings, etc., shall be
provided as part of the Contract where required to attain this objective.

EQUIPMENT MOUNTING

Mount equipment with moving parts, such as compressors, fans, air handling units, etc., on vibration
supports suitable for the purpose of minimizing noise and vibration transmission unless otherwise specified.
In addition, isolate equipment from external connections such as piping, ducts, etc., with flexible
connectors, vibration isolators, or other approved means.

GENERAL PROVISIONS FOR HVAC SYSTEMS 23 0000 -4



1.16

1.17

1.18

1.19

1.20

LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

Provide each piece of equipment or apparatus suspended from the ceiling or mounted above the floor level
with suitable structural support, pipe stand, platform or carrier as approved by the Architect/Engineer.

Gasket and seal to mounting surface flush and surface mounted equipment such as diffusers, grilles, etc.

PAINTING

Paint the following items.

1. Exposed mechanical piping, valve bodies and fittings - bare and insulated, including hangers,
platforms, etc.

2. Exposed ductwork, whether or not insulated, and any grilles, diffusers, etc., not factory finished.

3. “Exposed” shall mean exposed to view, such as, in mechanical spaces, tunnels, on roofs and in

rooms with no suspended ceilings.

Colors of piping and ductwork shall be as specified in the "Identification for HVAC Piping and Equipment”
section of the Specifications. See “color coding” in identification schedules.

Painting shall be done in accordance with the "Painting" section of the specifications unless otherwise
specified under other sections of the specifications,

Do not paint aluminum and stainless steel equipment, motor and identification plates, tags, etc.

Do not paint piping and ductwork concealed in walls or above suspended ceilings.

DEBRIS

Remove from the site any debris and dirt caused by the work. Maintain the premises in a clean and orderly
condition.

PROTECTION OF EQUIPMENT AND MATERIALS

Provide suitable protection from dampness damage, dirt, etc., for equipment and materials during

construction and until final acceptance by the Owner. Keep ends of piping and ductwork capped off when
work on them is not in progress. Such protection shall be by a means acceptable to the Architect/Engineer.

CLEANING UP

After completion of the work and before final acceptance of the work, thoroughly clean equipment and
materials and remove foreign matter such as grease, dirt, labels, stickers, etc., from the exterior of piping,
equipment and associated fabrications.

EQUIPMENT CONNECTIONS

Make connections to equipment furnished by others whenever such equipment is shown on any part of the
drawings or mentioned in any section of the specifications.
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Verify equipment locations and the sizes, number, locations, and types of connections to be made before
installation of any such equipment.

EQUIPMENT INSTALLATION INSTRUCTIONS

Install HVAC piping, ductwork and equipment in strict accordance with manufacturer's recommendations.
Provide equipment accessories necessary for proper operation or recommended by the manufacturer, even
if such accessories are not shown on the drawings or mentioned in the specifications.

PERMITS, CODES AND APPROVALS

Permits. Obtain and pay for the permits and licenses necessary for the complete HVAC systems from the
authorities governing such work.

Codes. Installation shall be in accordance with applicable codes and regulations, including but not limited
to the following:

City or County Building Inspector

National and Local Electric Codes

Kentucky Building Code and its referenced codes
Kentucky Boiler Code

Kentucky Energy Code

Kentucky State Fire Marshal

Local Fire Codes

Local Building Inspections

RSl LARERCORED

Approvals. All work must be approved by the Architect/Engineer before final payment is made.

SUBSTITUTION OF MATERIALS AND EQUIPMENT

When making a shop drawing submittal for materials and/or equipment of a different manufacturer than
that specified, it shall be understood and agreed that such substitution if approved will be made without cost
to the Owner, regardless of changes in connections, spacing, electrical service, etc.

WORKMANSHIP

Work shall be performed by mechanics skilled in their respective trades and shall present appearance typical
of best trade practice. Work not installed in this manner shall be repaired, removed or replaced, or otherwise
remedied as directed by the Architect/Engineer.

RECORD DRAWINGS

Keep accurate record of deviations from drawings, particularly where work is concealed. Submit one (1)
set of drawings marked to show changes when work is completed.
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SUPERVISION

The Contractor shall personally supervise the work or have a competent superintendent, satisfactory to the
Architect/Engineer and Owner on the work at all times during progress with full authority to act.

The Contractor shall lay out his work and be responsible for any necessary lines, levels, elevations and
measurements. He must verify the figures shown on the drawings before laying out the work and will be
held responsible for any error resulting from his failure to do so. Work at the site of the project shall be
observed by the Architect/Engineer or his representative.

Final Inspection: At the time of final inspection of the work performed under this Contract, systems shall
be complete in every respect and in perfect operating condition. Surplus materials of every character
resulting from work of this section shall have been removed. Sanitary sewers shall be free from sand, silt
or other obstructions. Any defect discovered in the utilities subsequent to this inspection shall have been
corrected.

STRUCTURAL RESPONSIBILITY

The Contractor shall be responsible for properly shoring, bracing, supporting, etc., any existing and/or new
construction to guard against cracking, settling, collapsing, displacing, or weakening. No structural member
shall be cut or otherwise weakened in any manner without the written consent of the Architect/Engineer.

Any damage occurring to the existing and/or new structures, due to failure to exercise proper precautions
or due to action of the elements, shall be promptly and properly made good to the satisfaction of the Owner
or Architect/Engineer, without cost to either the Owner or the Architect/ Engineer.

OPENINGS

This Contractor shall be responsible for the openings he may require in floors, walls, roof or ceilings of any
type of new or existing construction whether or not shown on the Architectural, Structural or Mechanical
Drawings.

Openings that have been shown on the Architectural and/or Structural Drawings will be provided under
other Divisions; however, the responsibility for the correct size and location of such openings shall be that
of this Contractor.

Openings that have not been shown on the Architectural and/or Structural Drawings shall be provided by
this Contractor.

Review and conform to all structural requirements as detailed or specified in the Structural drawings and
specifications.
CUTTING, FITTING AND PATCHING

Before doing any cutting or drilling, Contractor shall obtain permission from the Architect/Engineer and
shall follow his instructions as to how proposed cutting or drilling is to be done.

Each respective Contractor shall do any cutting, patching, drilling of masonry, steel, wood or iron work and
any fitting necessary for the proper installation of apparatus and materials included in these specifications
or governed thereby.

GENERAL PROVISIONS FOR HVAC SYSTEMS 23 0000 -7



1.30

1.31

LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

General: Employ skilled workmen to perform cutting and patching. Proceed with cutting and patching at
the earliest feasible time and complete without delay.

Cut existing construction to provide for installation of other components or performance of other
construction activities and the subsequent fitting and patching required to restore surfaces to their original
condition.

Coordinate with the Structural Engineer BEFORE drilling, cutting, notching, etc., any new or existing
structural members. Obtain written permission from Structural Engineer before doing such work. Locations
and sizes of openings and methods of cutting or drilling such openings must be approved in advance by the
Structural Engineer. Positively identify exact locations of reinforcing bars or tension cables in structural
members by X-raying or other methods approved by the Structural Engineer if required by the Structural
Engineer.

Cutting: Cut existing construction using methods least likely to damage elements to be retained or adjoining
construction. Where possible review proposed procedures with the original installer; comply with the
original installer's recommendations.

In general, where cutting is required use hand or small power tools designed for sawing or grinding, not
hammering and chopping. Cut holes and slots neatly to size required with minimum disturbance of adjacent

surfaces. Temporarily cover openings when not in use.

To avoid marring existing finished surfaces, cut or drill from the exposed or finished side into concealed
surfaces.

Cut through concrete and masonry using a cutting machine such as a carborundum saw or diamond core
drill.

Comply with requirements of applicable Sections of Division 23 where cutting and patching requires
excavating and backfilling.

The patching and finishing shall be done in a workmanlike manner to the satisfaction of the
Architect/Engineer.

Patch any openings in existing floors, walls, ceilings or roof, left by removal of existing HVAC work.

Review and conform to all structural requirements as detailed or specified in the Structural drawings and
specifications.

RESTORATION OF SURFACES

Each Contractor shall restore to their original conditions all paving, curbing, surfaces, drainage ditches,
structures, fences, shrubs, and other items damaged or removed by his operations that are outside of the
Limit of Site boundaries. Replacement and repairs shall be in accordance with good construction practice
and shall match material employed in the original construction of the item to be replaced.

SHOP DRAWINGS AND OTHER REQUIRED SUBMITTALS

Comply with requirements listed in Division 1 Section - SUBMITTAL PROCEDURES and the following
paragraphs.
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Definitions
1. Action Submittals: See Division 1 Section — "SUBMITTAL PROCEDURES".
2. Informational Submittals: See Division 1 Section — "SUBMITTAL PROCEDURES".

Make submittals in PDF format.

Prepare and submit to the Architect/Engineer for review, shop drawings, certified equipment drawings,
installation, operating and maintenance instructions, samples, wiring diagrams, etc., and any other data
required.

Submittal data shall have the stamp of approval of the Construction Manager to show that the drawings
have been checked by the Construction Manager. Any drawings submitted without this stamp of approval
will be returned for proper resubmission.

No roughing-in, connections, etc., shall be done until acceptable shop drawings are in the hands of the
Contractors. It shall be the responsibility of the Contractor to obtain acceptable shop drawings and to make
connections, etc., in the neatest and most workmanlike manner possible.

Submittal data must be complete for each piece of equipment. Partial or incomplete data will not be
processed.

Architect/Engineer’s review of shop drawings the applies only to general design, arrangement, type,
capacity and quality. Such approval does not apply to quantities, dimensions, connection locations, etc. In
these cases, the Contractor alone shall be responsible for furnishing the proper quantity of the equipment
and/or materials required for seeing that the equipment fits the available space in a satisfactory manner and
that piping, electrical and other connections are suitably located.

The Architect's/Engineer's review of shop drawings, schedules or other required submittal data 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 deviation at the time of submission and secured
his written acceptance nor shall it relieve him from responsibility for error in shop drawings or schedules.

On all submittals, a list is to be compiled of a description of replacement parts, indication of availability
(same day, two day, one week or later delivery), and where parts are to be ordered from.

Submittal data must be complete and acceptable before project is accepted.

OPERATING AND MAINTENANCE INSTRUCTIONS

Comply with requirements listed in Division 1 Section — OPERATION AND MAINTENANCE DATA
and the following paragraphs.

This Contractor shall prepare three loose-leaf, bound brochures, entitled "Mechanical Equipment Operation
and Maintenance Data." Mark identification on both front and spine of each binder. Each binder shall be
a heavy duty 3-ring, vinyl-covered binder with pocket folders for folded sheet information. Each binder
cover and spline shall have the project name (as listed on the drawings), what is in the binder (i.e. HVAC).
If more than one binder is provide the cover and spline shall be marked with “Volume ? of ?”. Binders shall
be properly indexed (thumb- tabbed). Information shall be filed under applicable specification section
number.
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Each brochure shall contain the following information:

1. Name and address of Consulting Engineer, Contractor, and index of equipment, including vendor
(name and address).

2. Complete brochures, descriptive data and parts list, etc., on each piece of equipment, including all
approved shop drawings.

3. Complete maintenance and operating instructions, prepared by the manufacturer, on each major
piece of equipment,

4. Complete shop drawing submittal on temperature controls including control diagrams updated to
reflect "as-built" conditions.

5. Final testing and balancing report.

All brochures shall be submitted to the Architect/Engineer or his representative prior to final inspection of
the building.

In addition to hard copy, provide electronic pdf copy of manuals. Electronic pdf copy shall be bookmarked
identical to above instructions for hard copy.
OWNER INSTRUCTION

Conduct a minimum of a full-day walk-through instruction seminar for the Owner's personnel to be
involved in the continued operation and maintenance of mechanical equipment and systems.

Engage factory-authorized service representatives for the following equipment to train Owner's
maintenance personnel:

1. Packaged compressors/condensing units
23 Fan Arrays
o8 Automatic control systems

Train Owner's maintenance personnel on procedures and schedules related to startup and shutdown,
troubleshooting, servicing, and preventive maintenance. Review data in the operation and maintenance
manuals.

Explain the identification system, operational diagrams, emergency and alarm provisions, sequencing
requirements, seasonal provisions, security, safety, efficiency and similar features of the systems.

Video the instruction sessions and turn over video to the Owner. The video shall be provided to the owner
in electronic format acceptable to the owner.

LINTELS:

General: Provide lintels for penetration of HVAC systems through masonry walls if not provided elsewhere
in these specifications. Lintels shall be type and size required to span the required openings.

Lintels will not be required for openings 16 inches length or less.
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SYSTEM DESIGN WORKING PRESSURES

In high pressure steam and condensate systems, provide piping, fittings, valves, traps, strainers, etc. rated
for 300 psig minimum steam working pressure and 500 deg F. In chilled water systems, provide piping,
fittings, valves, strainers, etc. rated for 250 psig minimum working pressure. All piping systems and
components (piping, fittings, valves, traps, strainers, etc.) not meeting the previous criteria shall be suitable
for 150 psig minimum steam working pressure.

PHASING OF THE WORK

Work shall be done in phases. Perform work in designated areas at the times designated by the Contract
Documents.

MAINTAINING EXISTING SERVICES

Properly make all temporary connections that may be necessary to continue these services in a safe and
substantial manner until the permanent services are activated. Upon completion, remove all temporary
work, and completely restore all areas that may be affected.

INTERRUPTION OF EXISTING HVAC SERVICES

In general, do not interrupt HVAC services to occupied areas of the building (both inside and outside
construction area). If services must be interrupted (for making temporary connections, for changing over
from existing to new, or for making new connections to existing systems, for example) then do such work

at the times designated by the Owner.

Schedule this work in advance with the Owner. Perform work on premium time if required to do so by the
Owner.

At any time the existing building services are interrupted, the Contractor shall work continuously until the
permanent services are restored.

OWNER OCCUPANCY

Full Owner Occupancy: The Owner will occupy the site and building surrounding construction area during
the entire construction period. Cooperate with the Owner during construction operations to minimize
conflicts and facilitate Owner usage. Perform the Work to minimize interference with the Owner's
operations. Perform portions of work on premium time if required to do so by the Owner.

DEMOLITION

Disconnect, demolish, and remove existing HVAC systems, equipment, and components indicated to be
removed.

Refrigerant:

1. Remove refrigerant from HVAC equipment according to 40 CFR 82 and regulations of authorities
having jurisdiction before starting demolition.
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2. Provide Statement of Refrigerant Recovery signed by refrigerant recovery technician responsible
for recovering refrigerant, stating that all refrigerant that was present was recovered and that
recovery was petformed according to EPA regulations. Include name and address of technician and
date refrigerant was recovered.

C. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining
piping with same or compatible piping material.

D. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or compatible piping
material.

E. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug remaining ducts with
same or compatible ductwork material.

F. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork material.
G. Equipment to Be Removed: Disconnect and cap services and remove equipment.
H. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and store

equipment; when appropriate, reinstall, reconnect, and make equipment operational.

L Equipment to Be Removed and Salvaged: Disconnect and cap services and comply with the following:
1. Clean salvaged items of dirt and demolition debris.
2. Pack or crate items after cleaning. Identify contents of containers.
3. Store items in a secure area until delivery to Owner.
4. Transport items to storage area designated by Owner.
5. Protect items from damage during transport and storage.

L. All other existing HVAC work (such as piping, ductwork, valves, etc.) shall become the property of the
Contractor and shall be removed from the job site.

K. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged
or unserviceable portions and replace with new products of equal capacity and quality.

L. Remove or relocate existing HVAC work that interferes with new work of any kind.

M. The Drawings show existing work to the extent possible. However, all existing work may not be shown.
Remove or relocate any existing work that interferes with new work even if it is not shown on the Drawings.

N. Remove existing work that does not have to remain in service. Relocate existing work that has to remain
in service, as required to avoid interference with new work.

0. Remove or relocate existing electrical work that interferes with new HVAC work, if such work is not
indicated to be removed or relocated on the Electrical Drawings. Remove work that does not have to remain

in service. Relocate work that has to remain in service, as required to avoid interference with new work.

P. Existing work serving the floors above or below shall remain in service.
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PROVIDING AIRTIGHT SPACES

In rooms where room walls extend above ceiling to the floor or roof above, caulk around all new and
existing penetrations through walls, ceilings, floors and/or roofs to make completely airtight rooms. Seal
penetrations both above and below suspended ceilings. Seal any openings left by removal of any existing
or new work. Caulking used shall be the same type as specified in the Architectural Specifications.

Patch around rough openings of penetrations to form a tight fit before caulking.

LICENSE REQUIRED

Contractors installing HVAC work must be licensed by the Kentucky Board of Heating, Cooling and
Ventilation Contractors. Submit proof of licensing.

PROFESSIONAL ENGINEER QUALIFICATIONS

When the term “professional engineer”, or “qualified professional engineer” is used anywhere in these
specifications it shall mean a person who is licensed to practice in jurisdiction where Project is located and
who is experienced in providing engineering services of the kind indicated. Engineering services are
defined as those performed for installations of the system, assembly, or product that are similar to those
indicated for this Project in material, design, and extent.

PART 2 - PRODUCTS

2.1

FIRESTOPPING

Provide seals for any opening through any walls, floors, or ceilings used as passage for mechanical
components such as piping or ductwork.

General: Provide manufacturer's standard fire-stopping séalant, with accessory materials, having
fire-resistance ratings as established by testing identical assemblies per ASTM E 814 by Underwriters'
Laboratories, Inc. or other testing and inspecting agency acceptable to authorities having jurisdiction.
Sealant shall provide protection equal or exceeding the fire resistance rating of fire rated walls, partitions,
ceilings or floors. Use two-part or one part sealants as required to meet required fire resistance ratings.

Foamed-In-Place Fire-Stopping Sealant: Two-part, foamed-in-place, silicone sealant formulated for use in
a through-penetration fire-stop system for filling openings around cables, conduit, pipes and similar
penetrations through walls and floors.

One-Part Fire-Stopping Sealant: One part elastomeric sealant formulated for use in a through-penetration
fire-stop system for sealing openings around cables, conduit, pipes and similar penetrations through walls
and floors.

Intumescent Fire-Stopping Sealant: A one-part, acrylic sealant that expands when exposed to heat.

Firestop Compound: Trowelable compound for large openings

Available Products: Subject to compliance with requirements, products which may be incorporated in the
Work include, but are not limited to, the following:
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1. Foamed-in-Place Fire-Stopping Sealant:
a. "Dow Corning Fire Stop Foam"; Dow Corning Corp.
b. "Pensil 851"; General Electric Co.

2. One-Part Fire-Stopping Sealant:

"Dow Corning Fire Stop Sealant”, Dow Corning Corp.

"3M Fire Barrier Caulk CP-25"; Electrical Products Div./3M.
"RTV 7403"; General Electric Co.

"Fyre Putty"; Standard Oil Engineered Materials Co.

"FS 601"; Hilti Inc.

"FS 611A"; Intumescent Sealant; Hilti Inc.

"FS 635"; Hilti Inc.

e oo op

Installation of Fire-Stopping Sealant: Install sealant, including forming, packing, and other accessory
materials to fill openings around mechanical and electrical services penetrating floors and walls to provide
fire-stops with fire resistance ratings indicated for floor or wall assembly in which penetration occurs.
Comply with installation requirements established by testing and inspecting agency.

ACCESS UNITS

General. The work of this article is limited to the provisions for access through other work for access to
HVAC work, and does not include internal access provisions (within the HVAC work). In general and
where possible, furnish or furnish-and-mount required access units in other trades’ work prior to their work,
so that cutting and patching for the subsequent installation of such access units will not be required. In
occupied spaces, provide finished access units of the maximum concealment type, including locks where
appropriate, and matching access units provided in the same expanse of finish (for non-HVAC access, if

any).

The scope of access units to be furnished or provided as HVAC work includes those units indicated on the
mechanical drawings or specified in Division 23 sections, and those additional units required for adequate
access to HVAC work and not shown or specified individually.

Access Doors. Standard welded-steel construction, 16-gage frames and 14 gage door panels, 175 degree
concealed spring hinges, rust-inhibitive prime coat, flush cam lock (for screw-driver operation where keyed
lock is not required), recessed to receive applied finish where applicable (such as in concealed spline
ceilings).

Removable Access Plates. Where only hand access is sufficient, provide removable plate-type access unit,
or minimum size which will facilitate the required access. Provide units of the type, style, design, material
and finish appropriate for the location and exposure in each instance. In exposed surfaces of occupied
spaces provide round plate units, flush floor units and frameless low-profile wall units, primed-for-paint in
painted surfaces and polished chrome or stainless steel finish in other surfaces.

Access Thru Fire Rated Walls or Ceilings. Where access doors or plates are required in fire rated partitions
or ceilings, provide U.L. listed "B" Label doors or plates rated for 1-1/2 hours, Furnish doors with automatic
closers and key operated latches that latch automatically when door closes.
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FLASHING:
General: Provide flashings from the following listing for each penetration of HVAC systems through roofs
or waterproof membranes. Select appropriate flashing method for the type of roof used. Flashing shall be

in accordance with roofing manufacturer's recommendations.

Copper Flashing: Provide cold-rolled sheet copper, complying with ANSI/ASTM B 370, weighing 16 oz.
per sq. ft. (0.0216" thick), except as otherwise indicated.

Lead Flashing: Provide sheet lead complying with FS QQ-L-2201, Grade B; formed from common
desilverized pig lead, complying with ANSI/ASTM B 29; weighing 4.0 Ibs. per sq. ft., except as otherwise

indicated.

Bituminous Coating: FS TT-C-494, or MIL-C-18480, or SSPC-paint 12, cold-applied solvent-type
bituminous mastic coating for application in dry film thickness of 15 mils per coat.

Laminated Sheet Flashing: Bottom laminate of heavy-duty nonplasticized chlorinated polyethylene (CPE)
synthetic elastomer, with top laminate of built-up roofing (BUR) sheet material; weighing 8 oz. per sq. ft.

Manufacturer's Recommendations: Except as otherwise shown or specified, comply with recommendations
and instructions of manufacturer of sheet metal being installed.

Coat back side of lead flashings where in contact with concrete and other cementitious substrates, by
painting surface in area of contact with heavy application of bituminous coating, or by other permanent
separation as recommended by manufacturer of metal.

On vertical surfaces, lap flashings minimum of 3".

On vertical surfaces, for slopes of not less than 6" in 12", lap unsealed flashings minimum of 6".

For embedment of metal flashing flanges in roofing or composition flashing or stripping, extend flanges
minimum of 6" for embedment.

EXECUTION

CONCRETE BASES

Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's written
instructions.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm) larger in both
directions than supported unit.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install
dowel rods on 18-inch (450-mm) centers around the full perimeter of the base.

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and
anchor into structural concrete floor.

4. 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.

7. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete and reinforcement as specified.

N\ L
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32 ERECTION OF METAL SUPPORTS AND ANCHORAGES
A. Refer to Division 05 Section "Metal Fabrications" for structural steel.
B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support

and anchor HVAC materials and equipment.

C. Field Welding: Comply with AWS D1.1.

33 ERECTION OF WOOD SUPPORTS AND ANCHORAGES

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor HVAC materials
and equipment.

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive
finish materials. Tighten connections between members. Install fasteners without splitting wood members.

C. Attach to substrates as required to support applied loads.

34 GROUTING

A. Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment base plates,
and anchors.

B. Clean surfaces that will come into contact with grout.
C. Provide forms as required for placement of grout.
D. Avoid air entrapment during placement of grout.

E. Place grout, completely filling equipment bases.
F. Place grout on concrete bases and provide smooth bearing surface for equipment.
G. Place grout around anchors.

H. Cure placed grout.

END OF SECTION 23 0000
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SECTION 23 0513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small
and medium, squirrel-cage induction motors for use on alternating-current power systems up to 600 V and
installed at equipment manufacturer's factory or shipped separately by equipment manufacturer for field

installation.
1.3 COORDINATION
A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
1. Motor controllers.
2. Torque, speed, and horsepower requirements of the load.
3. Ratings and characteristics of supply circuit and required control sequence.
4. Ambient and environmental conditions of installation location.

PART 2 - PRODUCTS

2.1 GENERAL MOTOR REQUIREMENTS

A. Comply with NEMA MG 1 unless otherwise indicated.

2.2 MOTOR CHARACTERISTICS
A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet (1000 m) above sea
level.
B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at

designated speeds, at installed altitude and environment, with indicated operating sequence, and without
exceeding nameplate ratings or considering service factor.

23 POLYPHASE MOTORS

A. Description: NEMA MG 1, Design B, medium induction motor.
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Efficiency: Premium efficient, as defined in NEMA MG 1.
Service Factor: 1.15.
Multispeed Motors: Variable torque.

1. For motors with 2:1 speed ratio, consequent pole, single winding.
2. For motors with other than 2:1 speed ratio, separate winding for each speed.

Rotor: Random;wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
Temperature Rise: Match insulation rating.

Insulation: Class F.

Code Letter Designation:

1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
2. Motors Smaller Than 15 HP: Manufacturer's standard starting characteristic.

Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes
smaller than 324T.

ADDITIONAL REQUIREMENTS FOR POLYPHASE MOTORS

Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection requirements
for controller with required motor leads. Provide terminals in motor terminal box, suited to control method.

Motors Used with Variable Frequency Drives: Ratings, characteristics, and features coordinated with and
approved by variable frequency drive manufacturer.

Motors Used with Variable-Frequency Controllers: Ratings, characteristics, and features coordinated with
and approved by controller manufacturer.

I Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to
resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width-
modulated inverters.

2. Premium-Efficient Motors: Class B temperature rise; Class F insulation.

Inverter-Duty Motors: Class F temperature rise; Class H insulation.

4. Motors used with VFD's shall be provided with AEGIS™ SGR shaft grounding rings or equal. On
motors greater than 100HP also provide an insulated, insulated ceramic or hybrid bearing on the
non-drive end of the motor.

W

5. Motors shall be totally enclosed, fan cooled, inverter-duty motors. Inverter-ready and inverter-rated
motors are not acceptable.

6. Motors shall be the standard efficiency design of the motor manufacturer.

7. Motors shall not be limited to use with the same manufacturer’s variable frequency drives.

8. Motors shall be designed with critical vibration frequencies outside operating range of controller
output.
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Motors shall comply with all of NEMA MGI, Part 31 “Definite Purpose Inverter-fed Motors.”
Motor Frames shall be cast iron construction.
9. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

25 SINGLE-PHASE MOTORS

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific
motor application:

Permanent-split capacitor.
Split phase.

Capacitor start, inductor run.
Capacitor start, capacitor run.

B2 s

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
D. Motors 1/20 HP and Smaller: Shaded-pole type.

E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding

temperature exceeds a safe value calibrated to temperature rating of motor insulation. Thermal-protection
device shall automatically reset when motor temperature returns to normal range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 23 0513

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 230513-3



LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

SECTION 23 0529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

L5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.

Metal framing systems.
Thermal-hanger shield inserts.
Fastener systems.

Equipment supports.

S S EERED =

All devices listed in this Specification Section may not be required for this project. Select from the devices
listed for the devices used.

Vibration isolation devices and seismic restraints are specified in Division 23 Section "Vibration and Seismic
Controls for HVAC.

DEFINITIONS
MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.
PERFORMANCE REQUIREMENTS

Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the effects
of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.

1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of
supported systems, system contents, and test water.
2. Design equipment supports capable of supporting combined operating weight of supported equipment

and connected systems and components.
ACTION SUBMITTALS
Product Data: For each type of product indicated.
INFORMATIONAL SUBMITTALS

Welding certificates.
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QUALITY ASSURANCE

Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel.”

Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure
Vessel Code.

PART 2 - PRODUCTS

2.1

2.2

23

A.

B.

A.

A.

METAL PIPE HANGERS AND SUPPORTS
Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

Copper Pipe Hangers:

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.

TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural
carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

METAL FRAMING SYSTEMS
MFMA Manufacturer Metal Framing Systems:
1. Manufacturers: Subject to compliance with requirements, provide products from one of the following:

Allied Tube & Conduit.

Cooper B-Line, Inc.

Flex-Strut Inc.

GS Metals Corp.

Thomas & Betts Corporation.

Unistrut Corporation; Tyco International, Ltd.
Wesanco, Inc.

e a0 o

Description: Shop- or field-fabricated pipe-support assembly for supporting multiple parallel pipes.
Standard: MFMA-4.

Channels: Continuous slotted steel channel with inturned lips.

Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel slot and,
when tightened, prevent slipping along channel.

Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

Metallic Coating: Hot-dipped galvanized.

SRR
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THERMAL-HANGER SHIELD INSERTS
Manufacturers: Subject to compliance with requirements, provide products from one of the following:

Carpenter & Paterson, Inc.

Clement Support Services.

ERICO International Corporation.

National Pipe Hanger Corporation.

PHS Industries, Inc.

Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
Piping Technology & Products, Inc. '
Rilco Manufacturing Co., Inc.

Value Engineered Products, Inc.

i |Zoaslachaioy B taghat =

Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass with 100-psig (688-kPa) or
ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa) minimum compressive strength
and vapor barrier.

Insulation-Insert Material for Hot Piping: ASTM C 552, Type II cellular glass with 100-psig (688-kPa) or
ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa) minimum compressive strength.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
For Clevis or Band Hangers: Insert and shield shall cover entire circumference of pipe.

Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below ambient air
temperature.

FASTENER SYSTEMS

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-
out, tension, and shear capacities appropriate for supported loads and building materials where used.

Mechanical-Expansion Anchors: Insert-wedge-type, stainless- steel anchors, for use in hardened portland
cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building
materials where used.

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.
MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic
grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.
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PART 3 - EXECUTION

3.1

A.

HANGER AND SUPPORT INSTALLATION
Powder Actuated Concrete Fasteners

1. Obtain written approval from the structural engineer before using powder-actuated concrete fasteners.
2. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less
than 4 inches (100 mm) thick.

Suspension From Metal Decking

1. Do not use metal decking for suspension of piping, ductwork or equipment. Hang items from top
member of joist or provide additional structure to span between top members if needed.

Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps,
and attachments as required to properly support piping from the building structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for grouping
of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install
intermediate supports for smaller diameter pipes as specified for individual pipe hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported.
Weld steel according to AWS D1.1/D1.1M.

Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together on
field-assembled metal framing systems.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and
other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit
freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops,
expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports to prevent swaying.

Install building attachments within concrete slabs or attach to structural steel. Install additional attachments
at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 (DN 65) and larger and at changes
in direction of piping. Install concrete inserts before concrete is placed; fasten inserts to forms and install
reinforcing bars through openings at top of inserts.

Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement
will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe
deflections allowed by ASME B31.9 for building services piping.
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N. Insulated Piping:

1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with
clamp sized to match OD of insert.
c: Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.
2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill
interior voids with insulation that matches adjoining insulation.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for
pipe NPS 4 (DN 100) and larger if pipe is installed on rollers.
3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields shall span
an arc of 180 degrees.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for
pipe NPS 4 (DN 100) and larger if pipe is installed on rollers.
4, Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 0.048 inch (1.22 mm)
thick.
} NPS 4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) thick.
c. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long and 0.06 inch (1.52 mm)
thick.
d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches (610 mm) long and 0.075 inch (1.91 mm)
thick.
e. NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches (610 mm) long and 0.105 inch (2.67 mm)
thick.
5. Insert Material: Length at least as long as protective shield.
6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.
32 EQUIPMENT SUPPORTS
A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above
floor.
B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
C. Provide lateral bracing, to prevent swaying, for equipment supports.
33 METAL FABRICATIONS
A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded

because of shipping size limitations.
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Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and
quality of welds; and methods used in cotrecting welding work; and with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of
base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4, Finish welds at exposed connections so no roughness shows after finishing and so contours of welded

surfaces match adjacent contours.
ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated
slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm).
HANGER AND SUPPORT SCHEDULE
Specific hanger and support requirements are in Sections specifying piping systems and equipment.

Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system
Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-
applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact
with copper tubing.

Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and metal framing systems and
attachments for general service applications.

Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
Use padded hangers for piping that is subject to scratching.
Use thermal-hanger shield inserts for insulated piping and tubing.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated,
stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750).

2. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to NPS 24 (DN 15

to DN 600) if little or no insulation is required.

U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30 (DN 15 to DN 750).

Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.

Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36 (DN 100 to DN 900),

with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate.

Wb W
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6. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36 (DN 100 to DN 900),
with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt
to retain pipe.

7. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes NPS 2-1/2 to
NPS 36 (DN 65 to DN 900) if vertical adjustment is required, with steel-pipe base stanchion support
and cast-iron floor flange. ‘

8. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to NPS 30 (DN 50
to DN 750) if vertical and lateral adjustment during installation might be required in addition to
expansion and contraction.

L Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install
the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 24 (DN 24
to DN 600).

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 24
(DN 20 to DN 600) if longer ends are required for riser clamps.

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections,

install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm) for heavy loads.

A Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) piping installations.

3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.

4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building
attachments.

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F (49 to 232 deg C) piping installations,

L. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install

the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers
from concrete ceiling.

2, Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to
attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels,
or angles.

4, Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are
considerable and rod sizes are large.

6. C-Clamps (MSS Type 23): For structural shapes.

7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange edge.

8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams for heavy
loads.

10.  Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-beams for
heavy loads, with link extensions.

11.  Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel.

12. Welded-Steel Brackets: For support of pipes from below or for suspending from above by using clip

and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 1b (340 kg).
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b. Medium (MSS Type 32): 1500 Ib (680 kg).
c. Heavy (MSS Type 33): 3000 Ib (1360 kg).

13.  Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

14.  Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

15.  Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear horizontal
movement where headroom is limited.

M.  Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install
the following types:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that
matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent
crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

N. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections,
install the following types:

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.

2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 inches
(32 mm).

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with springs.

4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal expansion in piping
systems.

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability factor to 25
percent to allow expansion and contraction of piping system from hanger.

6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability factor to
25 percent to allow expansion and contraction of piping system from base support.

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit variability factor
to 25 percent to allow expansion and contraction of piping system from trapeze support.

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress from one
support to another support, critical terminal, or connected equipment. Include auxiliary stops for
erection, hydrostatic test, and load-adjustment capability. These supports include the following types:

a. Horizontal (MSS Type 54): Mounted horizontally.
b. Vertical (MSS Type 55): Mounted vertically.
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

0. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping
system Sections.

Pz Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping

system Sections.

END OF SECTION 23 0529
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SECTION 23 0553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

1.2

1.3

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Equipment labels.

2. Warning signs and labels.
3. Pipe labels.

4. Duct labels.

5. Stencils.

6. Ceiling Identification Discs
7. Valve tags.

8. Warning tags.

9. Utility Service Markers.

10. Underground-Type Plastic Line Marker.
SUBMITTALS

Product Data: For each type of product indicated.

Samples: For color, letter style, and graphic representation required for each identification material and
device.

Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed content for
each label.

Valve numbering scheme.

Valve Schedules: For each piping system to include in maintenance manuals.

COORDINATION

Coordinate installation of identifying devices with completion of covering and painting of surfaces where
devices are to be applied.

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.
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PART 2 - PRODUCTS

2.1

2.2

EQUIPMENT LABELS
Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch (3.2
mm) thick, and having predrilled holes for attachment hardware.

2. Letter Color: White.

3. Background Color: Black.

4. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

5. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4
inch (64 by 19 mm).

6. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches
(600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately
larger lettering for greater viewing distances. Include secondary lettering two-thirds to three-fourths
the size of principal lettering.

7. Fasteners: Stainless-steel self-tapping screws.

8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include equipment's Drawing designation or unique equipment number.

Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch (A4) bond paper.
Tabulate equipment identification number and identify Drawing numbers where equipment is indicated
(plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
Equipment schedule shall be included in operation and maintenance data.

WARNING SIGNS AND LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch (3.2 mm)
thick, and having predrilled holes for attachment hardware.

Letter Color: Black.
Background Color: Yellow.
Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch
(64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches (600
mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately larger lettering
for greater viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

Fasteners: Stainless-steel self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
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Label Content: Include caution and warning information, plus emergency notification instructions,

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating
service, and showing flow direction.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

Pipe Label Contents: Include identification of piping service using same designations or abbreviations as
used on Drawings, pipe size, and an arrow indicating flow directjon.

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both directions,
or as separate unit on each pipe label to indicate flow direction.

2. Lettering Size: At least 1-1/2 inches (38 mm) high.

DUCT LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch (3.2 mm)
thick, and having predrilled holes for attachment hardware.

Letter Color: White.
Background Color: Black.
Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch
(64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches (600
mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately larger lettering
for greater viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

Fasteners: Stainless-steel self-tapping screws.
Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Duct Label Contents: Include identification of duct service using same designations or abbreviations as used
on Drawings, duct size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with duct system service lettering to accommodate both directions,
or as separate unit on each duct label to indicate flow direction.
2. Lettering Size: At least 1-1/2 inches (38 mm) high.
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MARKERS FOR IDENTIFYING EQUIPMENT ABOVE CEILINGS:

Provide manufacturer's standard laminated plastic, color-coded equipment markers for identifying type and
location of mechanical equipment above suspended ceilings. Provide markers with pressure adhesive and
engraved as scheduled in this section. Markers shall be narrow enough to fit on exposed ceiling grid and long
enough to accommodate specified engraving. Install on ceiling grid closest to equipment above ceiling.

STENCILS

Stencils: Prepared with letter sizes according to ASME A13.1 for piping; minimum letter height of 1-1/4
inches (32 mm) for ducts; and minimum letter height of 3/4 inch (19 mm) for access panel and door labels,
equipment labels, and similar operational instructions.

1. Stencil Material: Fiberboard or metal.
Stencil Paint: Exterior, gloss, alkyd enamel black unless otherwise indicated. Paint may be in
pressurized spray-can form.

3. Identification Paint: Exterior, alkyd enamel in colors according to ASME A13.1 unless otherwise
indicated.
VALVE TAGS

Valve Tags: Stamped or engraved with 1/4-inch (6.4-mm) letters for piping system abbreviation and 1/2-
inch (13-mm) numbers.

1. Tag Material: Brass, 0.032-inch (0.8-mm) minimum thickness, and having predrilled or stamped holes
for attachment hardware.

2. Fasteners: Brass wire-link or beaded chain; or S-hook.

Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. Tabulate valve number,

piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-

operating position (open, closed, or modulating), and variations for identification. Mark valves for emergency

shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

WARNING TAGS

Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with
matte finish suitable for writing.

1. Size: 3 by 5-1/4 inches (75 by 133 mm) minimum.

2. Fasteners: Brass grommet and wire.
3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT
OPERATE."

4. Color: Yellow background with black lettering.
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29  UTILITY SERVICE MARKERS:

A. Markers shall consist of bronze plates, ground and polished, and marked to identify the service. Markers
shall also be stamped with arrows indicating the direction the service extends. A typical marker detail is
shown on the Drawings.

B. Markers locating services at the building shall be installed in masonry or concrete walls 2' above grade.
Markers locating services elsewhere on the site shall be installed in concrete walks or curbs, or in 8" x 8"
steel reinforced concrete posts as detailed.

2.10 UNDERGROUND-TYPE PLASTIC LINE MARKERS:

A. General: Manufacturer's standard permanent, bright-colored, continuous-printed plastic tape, intended for
direct-burial service; not less than 6" wide x 4 mils thick. Provide tape with printing which most accurately

indicates type of service of buried pipe.

B. Provide multi-ply tape consisting of solid aluminum foil core between 2-layers of plastic tape.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including
dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

3.2 EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.

C. For equipment controlled by VFD, label the equipment and VFD.

33 MECHANICAL EQUIPMENT IDENTIFICATION ABOVE CEILING:

A. Attach Seton-Ply Discs to ceiling grid under equipment or to access doors in non-accessible ceilings as
follows:

Background Lettering

Equipment Engraved Color Color
1. Valve A% Yellow Black
2. Fire Damper FD Black White
3. Volume Damper VD Black White
4, Heat Pump HP Red White
5. Exhaust Fan EF Red White
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Isolating valves serving equipment above ceiling (such as heating coils, fan coil units, etc.) do not require
identification discs.

PIPE LABEL INSTALLATION
Piping Color-Coding: Painting of piping is specified in Division 09.

Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured pipe labels, at
Installer's option. Install stenciled pipe labels with painted, color-coded bands or rectangles on each piping
system.

1. Identification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.

Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms;
accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as
follows:

Near each valve and control device.

Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where flow
pattern is not obvious, mark each pipe at branch.

Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

At access doors, manholes, and similar access points that permit view of concealed piping.

Near major equipment items and other points of origination and termination.

Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce intervals to 25 feet (7.6 m) in
areas of congested piping and equipment.

On piping above removable acoustical ceilings. Omit intermediately spaced labels.

Space every 10’ in mechanical rooms.

N ==

A B

Salia

Provide piping identification markers in accordance with the following schedule. Provide black lettering on
yellow backgrounds and white lettering on backgrounds with other colors.

DUCT LABEL INSTALLATION

Install self-adhesive duct labels with permanent adhesive on air ducts in the following color codes:

1. Green: For supply-, exhaust-, outside-, relief-, return-, and mixed-air ducts.
2. ASME A13.1 Colors and Designs: For hazardous material exhaust.

Stenciled Duct Label Option: Stenciled labels, showing service and flow direction, may be provided instead
of plastic-laminated duct labels, at Installer's option, if lettering larger than 1 inch (25 mm) high is needed for
proper identification because of distance from normal location of required identification.

Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 50 feet (15 m)
in each space where ducts are exposed or concealed by removable ceiling system.

1. Duct System Stencil Wording
2. Supply Air "Supply Air"
3. Return Air "Return Air"
4. Outside Air "Outside Air"
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5. Exhaust Air "Exhaust"
3.6 VALVE-TAG INSTALLATION
A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-

fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and
HVAC terminal devices and similar roughing-in connections of end-use fixtures and units. List tagged valves
in a valve schedule.

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and with captions
similar to those indicated in the following subparagraphs:

C. Mount valve schedule frames and schedules in machine rooms where indicated or, if not otherwise indicated,
where directed by Architect/Engineer.

D. Where more than one major machine room is shown for project, install mounted valve schedule in each major
machine room, and repeat only main valves which are to be operated in conjunction with operations of more
than single machine room.

3.7 WARNING-TAG INSTALLATION

A. Write required message on, and attach warning tags to, equipment and other items where required.

END OF SECTION 23 0553
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SECTION 23 0593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY

Test and Balance Contractor shall provide full air balance for new fans and entire air system.

TAB Contractor shall include extra time to redistribute air on the 1% floor in the possible scenario that the
outlet total is lower than design. TAB Contractor will work with Engineer to distribute available air to most
critical areas.

All TAB work in occupied spaces is to be assumed off-hours.

Section Includes:

1. Testing, Adjusting, and Balancing of Air Systems:

a. Constant-volume air systems.
2. Testing, adjusting, and balancing of equipment.
3. Testing, adjusting, and balancing of existing HVAC systems and equipment.
DEFINITIONS

AABC: Associated Air Balance Council.

NEBB: National Environmental Balancing Bureau.

TAB: Testing, adjusting, and balancing.

TABB: Testing, Adjusting, and Balancing Bureau.

TAB Specialist: An independent entity meeting qualifications to perform TAB work.
TDH: Total dynamic head.

UFAD: Underfloor air distribution.
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1.4

1.5

1.6

LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

ACTION SUBMITTALS

INFORMATIONAL SUBMITTALS

Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation that the TAB
specialist and this Project's TAB team members meet the qualifications specified in "Quality Assurance"
Article.

Contract Documents Examination Report: Within 30 days of Contractor's Notice to Proceed, submit the
Contract Documents review report, as specified in Part 3.

Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed, submit TAB strategies
and step-by-step procedures, as specified in "Preparation” Article.

System Readiness Checklists: Within 30 days of Contractor's Notice to Proceed, submit system readiness
checklists, as specified in "Preparation” Article.

Examination Report: Submit a summary report of the examination review required in "Examination"
Article.

Certified TAB reports.

Sample report forms.

Instrument calibration reports, to include the following:
Instrument type and make.

Serial number.

Application.

Dates of use.
Dates of calibration.

SARISRES [EOges

QUALITY ASSURANCE
TAB Specialists Qualifications, Certified by AABC:

1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.

2. TAB Technician: Employee of the TAB specialist and certified by AABC.

3. Test and Balance Engineer's Qualifications: A Professional Engineer (either on the installer's staff
or and independent consultant), registered in the State in which the services are to be performed,
and having at least 3-years of successful testing, adjusting, and balancing experience on projects
with testing and balancing requirements similar to those required for this project.

TAB Specialists Qualifications, Certified by NEBB or TABB:

1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB or TABB.
2 TAB Technician: Employee of the TAB specialist and certified by NEBB or TABB.

Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111,
Section 4, "Instrumentation."”
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ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.7.2.3 -
"System Balancing."

Code and AHJ Compliance: TAB is required to comply with governing codes and requirements of
authorities having jurisdiction.

FIELD CONDITIONS

Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB period.

Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations. Off-hours
work will be required to complete the TAB scope.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

32

TAB SPECIALISTS

Subject to compliance with requirements, available TAB specialists that may be engaged include, but are
not limited to, the following:

1. EBCO
2. Thermal Balance.
EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover conditions
in systems designs that may preclude proper TAB of systems and equipment.

Examine installed systems for balancing devices, such as test ports, gauge cocks, thermometer wells, flow-
control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of these
balancing devices are applicable for intended purpose and are accessible.

Examine the approved submittals for HVAC systems and equipment.

Examine design data, including HVAC system descriptions, statements of design assumptions for
environmental conditions and systems output, and statements of philosophies and assumptions about

HVAC system and equipment controls.

Examine ceiling plenums and underfloor air plenums used for HVAC to verify that they are properly
separated from adjacent areas and sealed.

Examine equipment performance data, including fan and pump curves.

1. Relate performance data to Project conditions and requirements, including system effects that can
create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
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2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed
under conditions different from the conditions used to rate equipment performance. To calculate
system effects for air systems, use tables and charts found in AMCA 201, "Fans and Systems," or
in SMACNA's "HVAC Systems - Duct Design." Compare results with the design data and installed
conditions.

Examine system and equipment installations and verify that field quality-control testing, cleaning, and
adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters are clean,
and equipment with functioning controls is ready for operation.

Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and their
controls are connected and functioning.

Examine temporary and permanent strainers. Verify that temporary strainer screens used during system
cleaning and flushing have been removed and permanent strainer baskets are installed and clean.

Examine control valves for proper installation for their intended function of isolating, throttling, diverting,
or mixing fluid flows.

Examine heat-transfer coils for correct piping connections and for clean and straight fins.
Examine system pumps to ensure absence of entrained air in the suction piping.
Examine operating safety interlocks and controls on HVAC equipment.

Examine control dampers for proper installation for their intended function of isolating, throttling,
diverting, or mixing air flows.

Report deficiencies discovered before and during performance of TAB procedures. Observe and record
system reactions to changes in conditions. Record default set points if different from indicated values.
PREPARATION

Prepare a TAB plan that includes the following:

Equipment and systems to be tested.

Strategies and step-by-step procedures for balancing the systems.

Instrumentation to be used.
Sample forms with specific identification for all equipment.

S R S

Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB
work. Include, at a minimum, the following:

1. Airside:
a. Duct systems are complete with terminals installed.
b. Volume, smoke, and fire dampers are open and functional.
c. Clean filters are installed.
d. Fans are operating, free of vibration, and rotating in correct direction.
e. Variable-frequency controllers' startup is complete and safeties are verified.
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Automatic temperature-control systems are operational.
Ceilings are installed.

Windows and doors are installed.

Suitable access to balancing devices and equipment is provided.

= 5e

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system in accordance with the procedures contained in
AABC's "National Standards for Total System Balance" and in this Section.

Cut insulation, ducts, pipes, and equipment casings for installation of test probes to the minimum extent
necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to
construct ducts.

2, Where holes for probes are required in piping or hydronic equipment, install pressure and
temperature test plugs to seal systems.

3. Install and join new insulation that matches removed materials. Restore insulation, coverings, vapor

barrier, and finish in accordance with Section 230713 "Duct Insulation," Section 230716 "HVAC
Equipment Insulation," and Section 230719 "HVAC Piping Insulation."

Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-
speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification
material to show final settings.

Take and report testing and balancing measurements in inch-pound (IP) units.

TESTING, ADJUSTING, AND BALANCING OF HVAC EQUIPMENT

Test, adjust, and balance HVAC equipment indicated on Drawings, including, but not limited to, the
following:

Motors.

Fans and ventilators.
Terminal units.

Air-handling units.

Heating and ventilating units.
Coils.

Spth B oI

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' Record drawings duct layouts.
For variable-air-volume systems, develop a plan to simulate diversity.

Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
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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.

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan

manufacturer.
1. Measure total airflow.
a. Set outside-air, return-air, and relief-air dampers for proper position that simulates minimum

outdoor-air conditions.

b. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If necessary,
perform multiple Pitot-tube traverses close to the fan and prior to any outlets, to obtain total
airflow.

(e Where duct conditions are unsuitable for Pitot-tube traverse measurements, a coil traverse
may be acceptable.

2. Measure fan static pressures as follows:

a Measure static pressure directly at the fan outlet or through the flexible connection.

b. Measure static pressure directly at the fan inlet or through the flexible connection.

c. Measure static pressure across each component that makes up the air-handling system.

d. Report artificial loading of filters at the time static pressures are measured.

3. Review Contractor-prepared shop drawings and Record drawings to determine variations in design

static pressures versus actual static pressures. Calculate actual system-effect factors. Recommend
adjustments to accommodate actual conditions.

4, Obtain approval from Engineer for adjustment of fan speed higher or lower than indicated speed.
Comply with requirements in HVAC Sections for air-handling units for adjustment of fans, belts,
and pulley sizes to achieve indicated air-handling-unit performance.

5. 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 occurs. 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.

1. Measure airflow of submain and branch ducts.
2. Adjust submain and branch duct volume dampers for specified airflow.
3. Re-measure each submain and branch duct after all have been adjusted.
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C. Adjust air inlets and outlets for each space to indicated airflows.
1. Set airflow patterns of adjustable outlets for proper distribution without drafts.
2. Measure inlets and outlets airflow.
3. Adjust each inlet and outlet for specified airflow.
4. Re-measure each inlet and outlet after they have been adjusted.

D. Verify final system conditions.

1

Re-measure and confirm that minimum outdoor, return, and relief airflows are within design.
Readjust to design if necessary.

2. Re-measure and confirm that total airflow is within design.
3. Re-measure all final fan operating data, speed, volts, amps, and static profile.
4. Mark all final settings.
5. Test system in economizer mode. Verify proper operation and adjust if necessary.
6. Measure and record all operating data.
7. Record final fan-performance data.
3.8 PROCEDURES FOR DUAL-DUCT SYSTEMS

A. Adjust the dual-duct systems as follows:

1.

Verify that the system static pressure sensor is Jocated two-thirds of the distance down the duct from
the fan discharge. On systems with separate hot-deck and cold-deck fans, verify the location of the
sensor on each deck.

Verify that the system is under static pressure control.

Select the terminal unit that is most critical to the supply-fan airflow. Measure inlet static pressure,
and adjust system static pressure control set point, 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.

Calibrate and balance each terminal unit's hot deck and cold deck for maximum and minimum
design airflow as follows:

a. Adjust controls so that terminal is calling for full cooling. Some controllers require starting
with minimum set point. Verify calibration procedure for specific project.
b. Measure airflow and adjust calibration factors as required for design cold-deck maximum

airflow and hot-deck minimum airflow. Record calibration factors.

When maximum airflow is correct, balance the air outlets downstream from terminal units.

Adjust controls so that terminal is calling for full heating.

€. Measure airflow and adjust calibration factors as required for design cold-deck minimum
airflow and hot-deck maximum airflow. Record calibration factors. If no minimum
calibration is available, note any deviation from design airflow.

=

After terminals have been calibrated and balanced, test and adjust system for total airflow. Adjust
fans to deliver total design airflows within the maximum allowable fan speed listed by fan
manufacturer.

a. Set outside-air, return-air, and relief-air dampers for proper position that simulates minimum
outdoor-air conditions.

b. Set terminals for maximum airflow. If system design includes diversity (cooling coil or fan),

adjust terminals for maximum and minimum airflow so that connected total matches cooling
coil or fan selection and simulates actual load in the building. In systems with separate hot-
deck and cold-deck fans, diversity consideration applies to each individual fan.
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c. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If necessary,
perform multiple Pitot-tube traverses close to the fan and prior to any outlets, to obtain total
airflow.

d. Where duct conditions are unsuitable for Pitot-tube traverse measurements, a coil traverse

may be acceptable.

6. Measure the fan(s) static pressures as follows:
a. Measure static pressure directly at the fan outlet or through the flexible connection.
b. Measure static pressure directly at the fan inlet or through the flexible connection.
c. Measure static pressure across each component that makes up the air-handling system.
d. Report any artificial loading of filters at the time static pressures are measured.

7. Set final return and outside airflow to the fan(s) while operating at maximum return airflow and

minimum outdoor airflow.
a. Balance the return-air ducts and inlets.
b. Verify that all terminal units are meeting design airflow under system maximum flow.

8. Re-measure the inlet static pressure at the most critical terminal unit, and adjust the system static
pressure set point to the most energy-efficient set point to maintain the optimum system static
pressure. Record set point and give to controls Contractor.

9. Verify final system conditions as follows:

a. Re-measure and confirm that minimum outdoor, return, and relief airflows are within design.
Readjust to match design if necessary.
b. Re-measure and confirm that total airflow is within design.
c. Re-measure final fan operating data, speed, volts, amps, and static profile.
d. Mark final settings.
€. Test system in economizer mode. Verify proper operation and adjust if necessary. Measure
and record all operating data.
f. Verify tracking between supply and return fans.
10.  Record final fan-performance data.
PROCEDURES FOR MOTORS

Motors 1/2 HP and Larger: Test at final balanced conditions and record the following data:

%N AW N~

Manufacturer's name, model number, and serial number.
Motor horsepower rating.

Motor rpm.

Phase and hertz.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.

Starter size and thermal-protection-element rating.
Service factor and frame size.

Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to prove proper
operation.
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PROCEDURES FOR AIR-COOLED CONDENSING UNITS

Verify proper rotation of fan(s).

Measure and record entering- and leaving-air temperatures.

Measure and record entering and leaving refrigerant pressures.

Measure and record operating data of compressor(s), fan(s), and motors.

PROCEDURES FOR HEAT-TRANSFER COILS
Measure, adjust, and record the following data for each refrigerant coil:

Dry-bulb temperature of entering and leaving air.
Wet-bulb temperature of entering and leaving air.

Airflow.

Air pressure drop.

Entering and leaving refrigerant pressure and temperatures.

Db o e

PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS

Perform a preconstruction inspection of existing equipment that is to remain and be reused.

1. Measure and record the operating speed, airflow, and static pressure of each fan and equipment with
fan(s).
2. Measure and record flows, temperatures, and pressures of each piece of equipment in each hydronic

system. Compare the values to design or nameplate information, where information is available.
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.

NN AW

TAB After Construction: Before performing testing and balancing of renovated existing systems, inspect
existing equipment that is to remain and be reused to verify that existing equipment has been cleaned and
refurbished in accordance with renovation scope indicated by Contract Documents. 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.

OV INERTS =

Perform testing and balancing of existing systems to the extent that existing systems are affected by the
renovation work.

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593-9



3.13

3.14

3.15

LFUCG Govemment Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

I; 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.

2 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.

3. If calculations increase or decrease the airflow rates and water flow rates by more than 10 percent,

make equipment adjustments to achieve the calculated rates. If increase or decrease is 10 percent or
less, equipment adjustments are not required.
4. Balance each air outlet.

TOLERANCES
Set HVAC system's airflow rates and water flow rates within the following tolerances:

I Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent. If design
value is less than 100 cfm (47 L/s), within 10 cfm (4.7 L/s).

2. Air Outlets and Inlets: Plus or minus 10 percent. If design value is less than 100 cfm (47 L/s), within
10 cfim (4.7 L/s).

3. Heating-Water Flow Rate: Plus or minus 5 percent. If design value is less than 10 gpm (0.63 L/s),
within 10 percent.

4, Chilled-Water Flow Rate: Plus or minus 5 percent. If design value is less than 10 gpm (0.63 L/s),
within 10 percent.

5. Condenser-Water Flow Rate: Plus or minus 5 percent.

Maintaining pressure relationships as designed shall have priority over the tolerances specified above.

PROGRESS REPORTING

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 system-balancing devices.
Recommend changes and additions to system-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.

Status Reports: Prepare weekly progress reports to describe completed procedures, procedures in progress,
and scheduled procedures. Include a list of deficiencies and problems found in systems being tested and
balanced. Prepare a separate report for each system and each building floor for systems serving multiple
floors.

FINAL REPORT

General: Prepare a certified written report; tabulate and divide the report into separate sections for tested
systems and balanced systems.

1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified
testing and balancing engineer.
2. Include a list of instruments used for procedures, along with proof of calibration.

3. Certify validity and accuracy of field data.
Final Report Contents: In addition to certified field-report data, include the following:

1. Pump curves.
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Fan curves.

Manufacturers' test data.

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:

SRR R LD

12.
13.
14.
15.

16.

Title page.

Name and address of the TAB specialist.

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.
(o 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 performance forms, including the following:

Settings for outdoor-, return-, and exhaust-air dampers.

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Heating coil, dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings, including settings and percentage of maximum pitch diameter.
Variable-frequency controller settings for variable-air-volume systems.

Settings for pressure controller(s).

Other system operating conditions that affect performance.

FER e e o

Test conditions for pump performance forms, including the following:

a, Variable-frequency controller settings for variable-flow hydronic systems.
b. Settings for pressure controller(s).
e Other system operating conditions that affect performance.

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each system
with single-line diagram and include the following:

AN WLWN~—

Quantities of outdoor, supply, return, and exhaust airflows.
Water and steam flow rates.

Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.

Terminal units.

Balancing stations.
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7. Position of balancing devices.
E. Air-Handling-Unit Test Reports: For air-handling units, include the following:
1. Unit Data:

Unit identification.

Location.

Make and type.

Model number and unit size.

Manufacturer's serial number.

Unit arrangement and class.

Discharge arrangement.

Sheave make, size in inches (mm), and bore.
Center-to-center dimensions of sheave and amount of adjustments in inches (mm).
Number, make, and size of belts.

Number, type, and size of filters.

FTrrEFR e oo op

2 Motor Data:

Motor make, and frame type and size.

Horsepower and speed.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches (mm), and bore.

Center-to-center dimensions of sheave and amount of adjustments in inches (mm).

mo oo o

3. Test Data (Indicated and Actual Values):

a. Total airflow rate in cfim (L/s).

b. Total system static pressure in inches wg (Pa).

c. Fan speed.

d. Inlet and discharge static pressure in inches wg (Pa).

e. For each filter bank, filter static-pressure differential in inches wg (Pa).

f. Preheat-coil static-pressure differential in inches wg (Pa).

g. Cooling-coil static-pressure differential in inches wg (Pa).

h. Heating-coil static-pressure differential in inches wg (Pa).

i. List for each internal component with pressure-drop, static-pressure differential in inches wg
(Pa).

j- Outdoor airflow in c¢fm (L/s).

k. Return airflow in cfm (L/s).

L Outdoor-air damper position.

m.  Return-air damper position.

F. Apparatus-Coil Test Reports:

1. Coil Data:
a. System identification.
b. Location.
c Coil type.
d. Number of rows.
e. Fin spacing in fins per inch (mm) o.c.
f. Make and model number.
g Face area in sq. ft. (sq. m).
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h. Tube size in NPS (DN).
i. Tube and fin materials.
j- Circuiting arrangement.

2. Test Data (Indicated and Actual Values):

Airflow rate in cfm (L/s).

Average face velocity in fpm (m/s).

Air pressure drop in inches wg (Pa).

Outdoor-air, wet- and dry-bulb temperatures in deg F (deg C).
Return-air, wet- and dry-bulb temperatures in deg F (deg C).
Entering-air, wet- and dry-bulb temperatures in deg F (deg C).
Leaving-air, wet- and dry-bulb temperatures in deg F (deg C).

R0 o

G. Fan Test Reports: For supply, return, and exhaust fans, include the following:
1. Fan Data:

System identification.

Location.

Make and type.

Model number and size.

Manufacturer's serial number.

Arrangement and class.

Sheave make, size in inches (mm), and bore.

Center-to-center dimensions of sheave and amount of adjustments in inches (mm).

Frmooe ow

2. Motor Data:

Motor make, and frame type and size.

Horsepower and speed.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches (mm), and bore.

Center-to-center dimensions of sheave and amount of adjustments in inches (mm).
Number, make, and size of belts.

oo ow

3. Test Data (Indicated and Actual Values):

Total airflow rate in cfm (L/s).

Total system static pressure in inches wg (Pa).
Fan speed.

Discharge static pressure in inches wg (Pa).
Suction static pressure in inches wg (Pa).

oo o

H. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid representing the
duct cross-section and record the following:

1. Report Data:

System fan and air-handling-unit number.
Location and zone.

Traverse air temperature in deg F (deg C).
Duct static pressure in inches wg (Pa).

I
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Duct size in inches (mm).

Duct area in sq. ft. (sq. m).

Indicated airflow rate in cfin (L/s).
Indicated velocity in fpm (m/s).
Actual airflow rate in cfim (L/s).
Actual average velocity in fpm (m/s).
Barometric pressure in psig (Pa).

b Y

L Air-Terminal-Device Reports;
1. Unit Data:

System and air-handling unit identification.
Location and zone.

Apparatus used for test.

Area served.

Make.

Number from system diagram.

Type and model number,

Size.

Effective area in sq. ft. (sq. m).
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2. Test Data (Indicated and Actual Values):

Airflow rate in cfim (L/s).

Air velocity in fpm (m/s).

Preliminary airflow rate as needed in cfin (L/s).
Preliminary velocity as needed in fpm (m/s).
Final airflow rate in cfin (L/s).

Final velocity in fpm (m/s).

Space temperature in deg F (deg C).
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J. System-Coil Reports: For reheat coils and water coils of terminal units, include the following:
1. Unit Data:

System and air-handling-unit identification.
Location and zone.

Room or riser served.

Coil make and size.

Flowmeter type.

A0 o

2. Test Data (Indicated and Actual Values):

Airflow rate in cfm (L/s).

Entering-water temperature in deg F (deg C).
Leaving-water temperature in deg F (deg C).
Water pressure drop in feet of head or psig (kPa).
Entering-air temperature in deg F (deg C).
Leaving-air temperature in deg F (deg C).
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K. Instrument Calibration Reports:

1. Report Data:
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Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

opo o

3.16 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 23 0593
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SECTION 23 0719 - HVAC PIPING INSULATION

PART 1 - GENERAL

1.1

1.2

1.3

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
Section includes insulation for HVAC piping systems.

Related Requirements:

1. Section 230713 "Duct Insulation” for duct insulation.

2; Section 230716 "HVAC Equipment Insulation" for equipment insulation.

3 Section 230723 “Direct Buried Chilled Water Piping & Insulation”.

4, Section 232213.13 "Underground Steam and Condensate Heating Piping" for steam and condensate
piping for steam-type tank heaters.

ACTION SUBMITTALS

Product Data: For each type of product. Include thermal conductivity, water-vapor permeance thickness,
and jackets (both factory and field applied if any).

Sustainable Design Submittals:

1. Product Data: For adhesives, mastics, and sealants, indicating VOC content.

2. Laboratory Test Reports: For adhesives, mastics, and sealants, indicating compliance with
requirements for low-emitting materials.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation

and hanger.

2. Detail attachment and covering of heat tracing inside insulation.

3. Detail insulation application at pipe expansion joints for each type of insulation.

4, Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of
insulation.

5. Detail removable insulation at piping specialties.

6. Detail application of field-applied jackets.

7. Detail application at linkages of control devices.

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified Installer.

HVAC PIPING INSULATION 23 0719-1
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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.

Field quality-control reports.

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.

Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical
products in accordance with ASTM E84, by a testing 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 agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or
less.

2. Insulation Installed Qutdoors: Flame-spread index of 75 or less, and smoke-developed index of 150
or less.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM

standard designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 230529
"Hangers and Supports for HVAC Piping and Equipment.”

Coordinate clearance requirements with piping Installer for piping 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.

Coordinate installation and testing of heat tracing.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required, after installing and
testing heat tracing. Insulation application may begin on segments that have satisfactory test results.

Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.
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PART 2 - PRODUCTS

2.1

INSULATION MATERIALS

Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule,”
"Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation
Schedule™ articles for where insulating materials shall be applied.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come into contact with stainless steel shall have a leachable chloride content of less than 50
ppm when tested in accordance with ASTM C871.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in accordance with
ASTM C795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
Calcium Silicate: Preformed Pipe Sections: Flat-, curved-, and grooved-block sections of noncombustible,
inorganic, hydrous calcium silicate with a non-asbestos fibrous reinforcement. Comply with ASTM C533,

Type L.

1. Prefabricated Fitting Covers: Comply with ASTM C450 and ASTM C585 for dimensions used in
preforming insulation to cover valves, elbows, tees, and flanges.

2 Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Johns Manville: a Berkshire Hathaway company.

Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C534/C534M, Type I for tubular materials, Type II for sheet materials.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Aeroflex USA.
b. Armacell LLC.
c. K-Flex USA.

Mineral-Fiber, Preformed Pipe: Mineral or glass fibers bonded with a thermosetting resin. Comply with
ASTM C547.

. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

Johns Manville: a Berkshire Hathaway company.
Knauf Insulation.
Manson Insulation Inc.
d. Owens Corning.
2. Preformed Pipe Insulation: Type I, Grade A with factory-applied ASJ-SSL.
3. 850 deg F (454 deg C).

oow
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4. Factory fabricate shapes in accordance with ASTM C450 and ASTM C5385.
5. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

Mineral-Fiber, Pipe and Tank: Mineral or glass fibers bonded with a thermosetting resin. Comply with
ASTM C1393.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

Johns Manville: a Berkshire Hathaway company.
Knauf Insulation.
Manson Insulation Inc.

] Owens Corning,
2. Semirigid board material with factory-applied ASJ jacket.

poop

3. Nominal density is 2.5 Ib/cu. ft. (40 kg/cu. m) or more.

4, Thermal conductivity (k-value) at 100 deg F (55 deg C) is 0.29 Btu x in./h x sq. fi. x degF
(0.042 W/m x K) or less.

5. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

INSULATING CEMENTS

Mineral-Fiber Insulating Cement: Comply with ASTM C195.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Ramco Insulation. Inc.

Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Ramco Insulation, Inc.
Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C449.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Ramco Insulation, Inc.

ADHESIVES

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.

Calcium Silicate Adhesive: Fibrous, sodium-silicate-based adhesive with a service temperature range of 50
to 800 deg F (10 to 427 deg C).
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Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

Childers Brand: H. B. Fuller Construction Products.

Foster Brand: H. B. Fuller Construction Products.

Mon-Eco Industries. Inc.

d. Vimasco Corporation.

Adhesive: As recommended by calcium silicate manufacturer and with a VOC content of 50 g/L or
less.

Verify adhesive complies with the testing and product requirements of the California Department
of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

cop

C. Flexible Elastomeric Adhesive: Solvent-based adhesive.

6.
7.
8

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Acroflex USA.

b. Armacell LLC.

c. K-Flex USA.

Adhesive: As recommended by flexible elastomeric and polyolefin manufacturer and with a VOC
content of 80 g/L or less.

Verify adhesive complies with the testing and product requirements of the California Department
of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

Flame-spread index shall be 25 or less and smoke-developed index shall be 50 or less as tested in
accordance with ASTM E84.

Wet Flash Point: Below 0 deg F (minus 18 deg C).

Service Temperature Range: 40 to 200 deg F (4 to plus 93 deg C).

Color: Black.

D. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

4.

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand: H. B. Fuller Construction Products.
c. Mon-Eco Industries, Inc.

Adhesive: As recommended by mineral fiber manufacturer and with a VOC content of 80 g/L or
less.

Verify adhesive complies with the testing and product requirements of the California Department
of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

E. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for bonding
insulation jacket lap seams and joints.

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:
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a. Childers Brand: H. B. Fuller Construction Products.
b. Foster Brand: H. B. Fuller Construction Products.
c. Mon-Eco Industries, Inc.
2 Verifv adhesives have a VOC content of 50 g/L or less.
3. Verify adhesive complies with the testing and product requirements of the California Department

of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."
4,

PVC Jacket Adhesive: Compatible with PVC jacket.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Johns Manville; a Berkshire Hathaway company.
b. P.L.C. Plastics. Inc.
o Speedline Corporation.
d. The Dow Chemical Company.

2. Adhesive: As recommended by Adhesive - PVC Jacket manufacturer and with a VOC content of
50 g/L or less.

3. Verifv adhesive complies with the testing and product requirements of the California Department
of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

MASTICS AND COATINGS
Materials shall be compatible with insulation materials, jackets, and substrates.

1. Mastics: As recommended by insulation manufacturer and with a VOC content of 50 g/L or less.

2. Verifv mastics comply with the testing and product requirements of the California Department of
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Childers Brand: H. B. Fuller Construction Products.
b. Foster Brand: H. B. Fuller Construction Products.
c. Knauf Insulation.

Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
Service Temperature Range: 0 to plus 180 deg F (Minus 18 to plus 82 deg C).
Comply with MIL-PRF-19565C, Type II, for permeance requirements.

Color: White.

Dpp? 1P

Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on below-ambient services.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Childers Brand: H. B. Fuller Construction Products.
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b. Foster Brand: H. B. Fuller Construction Products.
c. Mon-Eco Industries, Inc.

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
3. Service Temperature Range: 0 to 180 deg F (Minus 18 to plus 82 deg C).
4. Color: White.

Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on below-ambient services.

1 Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Childers Brand: H. B. Fuller Construction Products.

b. Foster Brand; H. B. Fuller Construction Products.
2, Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249,
3. Service Temperature Range: Minus 50 to plus 220 deg F (Minus 46 to plus 104 deg C).
4. Color: White.

LAGGING ADHESIVES

Adhesives shall comply with MIL-A-3316C, Class I, Grade A, and shall be compatible with insulation
materials, jackets, and substrates.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Childers Brand: H. B. Fuller Construction Products.
b. Foster Brand: H. B. Fuller Construction Products.
c. Vimasco Corporation.
2. Verify adhesive is as recommended by insulation manufacturer and has a VOC content of 50 g/L or
less.
3. Verify adhesive complies with the testing and product requirements of the California Department

of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

4,

5. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant
lagging cloths over pipe insulation.

6. Service Temperature Range: 20 to plus 180 deg F (Minus 6 to plus 82 deg C).

7. Color: White.

SEALANTS

Materials shall be as recommended by the insulation manufacturer and shall be compatible with insulation
materials, jackets, and substrates.

Joint Sealants:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Childers Brand: H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
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(o Mon-Eco Industries. Inc.
Permanently flexible, elastomeric sealant.

a. Service Temperature Range: Minus 150 to plus 250 deg F (Minus 101 to plus 121 deg C).
b. Color: White or gray.

Verify sealant has a VOC content of 420 g/L or less.

Verify sealant complies with the testing and product requirements of the Califomia Department of
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

FSK and Metal Jacket Flashing Sealants:

QLA W

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Childers Brand: H. B. Fuller Construction Products.
b. Foster Brand: H. B. Fuller Construction Products.
¢ Mon-Eco Industries, Inc.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).

Color: Aluminum.

Verify sealant has a VOC content of 420 g/L or less.

Verify sealant complies with the testing and product requirements of the California Department of
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

AS]J Flashing SealantsPVC Jacket Flashing Sealants:

1.

Al el ol o d

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Childers Brand: H. B. Fuller Construction Products.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).

Color: White.

Verify sealant has a VOC content of 420 g/L or less.

Verify sealant complies with the testing and product requirements of the California Department of
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied
jackets are indicated, comply with the following:

1.

2.

3.

ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with
ASTM C1136, Type 1.

ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable
protective strip; complying with ASTM C1136, Type 1.

FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with
ASTM C1136, Type II.
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FIELD-APPLIED CLOTHS

Woven Glass-Fiber Cloth: Comply with MIL-C-20079H, Type I, plain weave, and presized a minimum of
8 oz./sq. yd. (271 g/sq. m).

L. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Alpha Associates. Inc.

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM C1136, Type I, unless otherwise indicated.

FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing,

PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784, Class 16354-C;
thickness as scheduled; roll stock ready for shop or field cutting and forming. Thickness is indicated in

field-applied jacket schedules.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Johns Manville: a Berkshire Hathaway company.

b. Proto Corporation.
c. Speedline Corporation.

2. Adhesive: As recommended by jacket material manufacturer.
3. Color: Color-code jackets based on system. Color as selected by Architect.
4. 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.

Metal Jacket:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. RPR Products. Inc.
2. Aluminum Jacket: Comply with ASTM B209 (ASTM B209M), Alloy 3003, 3005, 3105, or 5005,
Temper H-14.

a. Sheet and roll stock ready for shop or field sizing,.
. Finish and thickness are indicated in field-applied Jjacket schedules.
c. Moisture Barrier for Indoor Applications: 1-mil- (0.025-mm-) thick, heat-bonded
polyethylene and kraft paper.
d. Moisture Barrier for Outdoor Applications: 3-mil- (0.075-mm-) thick, heat-bonded
polyethylene and kraft paper.
e. Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.
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2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius elbows.

3) Tee covers.

4) Flange and union covers.
5) End caps.

6) Beveled collars.

7 Valve covers.

8) 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 C1136.

1.

ST

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

3M Industrial Adhesives and Tapes Division.

Avery Dennison Corporation. Specialty Tapes Division.
Ideal Tape Co.. Inc., an American Biltrite Company.

. Knauf Insulation.

Width: 3 inches (75 mm).

Thickness: 11.5 mils (0.29 mm).

Adhesion: 90 ounces force/inch (1.0 N/mm) in width.
Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch (7.2 N/mm) in width.

ASJ Tape Disks and Squares: Precut disks or squares of AS]J tape.

ao o p

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying
with ASTM C1136.

NGy O] = o0 i

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. 3M Industrial Adhesives and Tapes Division.

b. Avery Dennison Corporation. Specialty Tapes Division.

c. Ideal Tape Co.. Inc.. an American Biltrite Company.

d. Knauf Insulation.

Width: 3 inches (75 mm).

Thickness: 6.5 mils (0.16 mm).

Adhesion: 90 ounces force/inch (1.0 N/mm) in width.

Elongation: 2 percent.

Tensile Strength: 40 1bf/inch (7.2 N/mm) in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable
for indoor and outdoor applications.

Il

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. 3M Industrial Adhesives and Tapes Division.
b. Ideal Tape Co.. Inc.. an American Biltrite Company.
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Width: 2 inches (50 mm).

Thickness: 6 mils (0.15 mm).

Adhesion: 64 ounces force/inch (0.7 N/mm) in width.
Elongation: 500 percent.

Tensile Strength: 18 Ibf/inch (3.3 N/mm) in width.

Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

1.

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. 3M Industrial Adhesives and Tapes Division.
b. Avery Dennison Corporation, Specialty Tapes Division.
c. Ideal Tape Co.. Inc., an American Biltrite Company.
d. Knauf Insulation.
2. Width: 2 inches (50 mm).
3. Thickness: 3.7 mils (0.093 mm).
4, Adhesion: 100 ounces force/inch (1.1 N/mm) in width.
5. Elongation: 5 percent.
6. Tensile Strength: 34 1bf/inch (6.2 N/mm) in width.
SECUREMENTS
Bands:
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:
a. RPR Products. Inc.
2. Stainless Steel: ASTM A240/A240M, Type 304 or Type 316; 0.015 inch (0.38 mm) thick, 3/4 inch

(19 mm) wide with wing seal.

Staples: Outward-clinching insulation staples, nominal 3/4 inch (19 mm) wide, stainless steel or Monel.

Wire: 0.062-inch (1.6-mm) soft-annealed, stainless steel.

1.

Manufacturers: Subject to compliance with requirements, available manufacturers offering products

that may be incorporated into the Work include, but are not limited to the following:

a. C & F Wire.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances and other
conditions affecting performance of insulation application.

1.
2.

Verify that systems to be insulated have been tested and are free of defects.
Verify that surfaces to be insulated are clean and dry.
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Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation
application.

Coordinate insulation installation with the tradesman installing heat tracing. Comply with requirements for
heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless
steel surfaces, use demineralized water.
GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids
throughout the length of piping, including fittings, valves, and specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses required for each
item of pipe system, as specified in insulation system schedules.

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.

Install insulation with longitudinal seams at top and bottom of horizontal runs.
Install multiple layers of insulation with longitudinal and end seams staggered.
Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

Keep insulation materials dry during storage, application, and finishing. Replace insulation materials that
get wet.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive
recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports,
anchors, and other projections with vapor-barrier mastic.

1. 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
attached to structure with vapor-barrier mastic.

3. Install insert materials and insulation to tightly join the insert. Seal insulation to insulation inserts
with adhesive or sealing compound recommended by insulation material manufacturer.
4. 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.
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Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film
thicknesses.

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.
Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as insulation
Jacket. Secure strips with adhesive and outward-clinching staples along both edges of strip, spaced
4 inches (100 mm) o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). 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 (50 mm) o.c.

a. For below-ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, in accordance with insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends

adjacent to pipe flanges and fittings.
Cut insulation in a manner to avoid compressing insulation more than 25 percent of its nominal thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking due to
thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches
at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal patches in similar fashion to
butt joints.

For above-ambient services, do not install insulation to the following:
1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
PENETRATIONS
Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
1. Seal penetrations with flashing sealant.
For applications requiring only indoor insulation, terminate insulation above roof surface and seal

with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for
outdoor applications tightly joined to indoor insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below top of roof
flashing.
4. Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve
seal. Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through
wall penetrations.
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Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal
with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for
outdoor applications tightly joined to indoor insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches
(50 mm).

4. Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install
insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through
penetrations of fire-rated walls and partitions.

I Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-
resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies. Comply with requirements in Section 078413
"Penetration Firestopping.”

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials, except where more specific
requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, and other
specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material
and density as that of 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 that 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.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material,
density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less
than 2 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.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material,
density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less
than 2 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.

HVAC PIPING INSULATION 230719- 14



LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

Insulate flanges, mechanical couplings, and unions using a section of oversized preformed pipe
insulation to fit. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker. Stencil or label the outside insulation jacket
of each union with the word "union" matching size and color of pipe labels.

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 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.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test
connections, flow meters, sensors, switches, and transmitters on insulated pipes. 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:

I

2.

Make removable flange and union insulation from sectional pipe insulation of same thickness as
that on adjoining pipe. Install same insulation jacket as that of adjoining pipe insulation.

When flange and union covers are made from sectional pipe insulation, extend insulation from
flanges or union at least 2 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 (50 mm) 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 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 INSTALLATION OF CALCIUM SILICATE INSULATION

A. Insulation Installation on Straight Pipes and Tubes:

1.

2.

Secure single-layer insulation with stainless steel bands at 12-inch (300-mm) intervals, and tighten
bands without deforming insulation materials.

Install two-layer insulation with joints tightly butted and staggered at least 3 inches (75 mm). Secure
inner layer with wire spaced at 12-inch (300-mm) intervals. Secure outer layer with stainless steel
bands at 12-inch (300-mm) 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 (25 mm). Apply finish coat of lagging adhesive over glass cloth or tape. Thin finish
coat to achieve smooth, uniform finish.

B. Insulation Installation on Pipe Flanges:
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Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness
of pipe insulation.
3. 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 that
of pipe insulation.
4. Finish flange insulation same as pipe insulation.

Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as that of straight segments of pipe insulation when
available. Secure according to manufacturer's written instructions.

2. When preformed insulation sections of insulation are not available, install mitered sections of
calcium silicate insulation. Secure insulation materials with wire or bands.

3. Finish fittings insulation same as pipe insulation.

Insulation Installation on Valves and Pipe Specialties:

1. 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.

2. Install insulation to flanges as specified for flange insulation application.

3. Finish valve and specialty insulation same as pipe insulation.

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

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.

Insulation Installation on Pipe Flanges:
1. 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.

3. 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 that of pipe
insulation.

4. 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.
Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of pipe insulation.
2. 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.

Insulation Installation on Valves and Pipe Specialties:

1. Install preformed valve covers manufactured of same material as that of pipe insulation when
available. '
2. 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.
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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.

INSTALLATION OF MINERAL-FIBER INSULATION

Insulation Installation on Straight Pipes and Tubes:

1.

2.

Secure each layer of preformed pipe insulation to pipe with wire or bands, 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.

For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward-
clinched staples at 6 inches (150 mm) o.c.

For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal
tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material
manufacturer, and seal with vapor-barrier mastic and flashing sealant.

Insulation Installation on Pipe Flanges:

1.

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 (25
mm), and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

2.

Install preformed sections of same material as that of 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.

Insulation Installation on Valves and Pipe Specialties:

1.

Install preformed sections of same material as that of 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.

INSTALLATION OF FIELD-APPLIED JACKETS

Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-
applied jackets.

1.

Draw jacket smooth and tight to surface with 2-inch (50-mm) overlap at seams and joints.
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2 Embed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of lagging adhesive.
% Completely encapsulate insulation with coating, leaving no exposed insulation.

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 (38-mm) laps at longitudinal seams and 3-inch- (75-mm-) wide joint
strips at end joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-
barrier mastic.

BN

Where PVC jackets are indicated and for horizontal applications, install with 1-inch (25-mm) overlap at
longitudinal seams and end joints. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead
along seam and joint edge.

Where metal jackets are indicated, install with 2-inch (50-mm) 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 (300 mm) o.c. and at end
joints.

FINISHES

Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint system
identified below and as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior

Painting."

1. 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.

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation
manufacturer's recommended protective coating.

Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of the
completed Work.

Do not field paint aluminum or stainless steel jackets.

PIPING INSULATION SCHEDULE, GENERAL

Insulation conductivity and thickness per pipe size shall comply with schedules in this Section or with
requirements of authorities having jurisdiction, whichever is more stringent.

Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping
system and pipe size range. If more than one material is listed for a piping system, selection from materials
listed is Contractor's option.
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@l Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Underground piping.
2 Chrome-plated pipes and fittings unless there is a potential for personnel injury.
3.12 INDOOR PIPING INSULATION SCHEDULE
A. Condensate and Equipment Drain Water below 60 Deg F (16 Deg C):
1. All Pipe Sizes: Insulation shall be one of the following:
a. Flexible Elastomeric: 3/4 inch (19 mm) thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch (13 mm) thick.

B. Heating-Hot-Water Supply and Return, Above 200 Deg F (93 Deg C):

1. NPS 1% and Smaller: Insulation shall be the following:
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1-1/2 inches (38 mm) thick.

2. NPS 1'% and Larger: Insulation shall be the following:
a. Mineral-Fiber, Preformed Pipe, Type I: 2 inches thick.

C. Refrigerant Suction and Hot-Gas Piping:

1. All Pipe Sizes: Insulation shall be the following:
a. Flexible Elastomeric: Thickness as recommended by equipment manufacturer.

D. Refrigerant Suction and Hot-Gas Flexible Tubing:
1. All Pipe Sizes: Insulation shall be the following:
a. Flexible Elastomeric: Thickness as recommended by equipment manufacturer.
E. Refrigerant Liquid Piping:
I All Pipe Sizes: Insulation shall be the following:
a. Flexible Elastomeric: Thickness as recommended by equipment manufacturer.
3.13 OUTDOOR PIPING INSULATION SCHEDULE
A. Refrigerant Suction and Hot-Gas Piping:

1. All Pipe Sizes: Insulation shall be the following:
a. Flexible Elastomeric: Thickness as recommended by equipment manufacturer.

B. Refrigerant Liquid Piping:

1. All Pipe Sizes: Insulation shall be the following:
a. Flexible Elastomeric: Thickness as recommended by equipment manufacturer.
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3.14 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied
jacket over the factory-applied jacket.

If more than one material is listed, selection from materials listed is Contractor's option.

C. Piping, Exposed:
1. Painted Aluminum, Stucco Embossed with Z-Shaped Locking Seam: 0.020 inch (0.51 mm) thick.

END OF SECTION 23 0719
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SECTION 23 0900 - INSTRUMENTATION AND CONTROLS FOR HVAC
PART 1 - GENERAL

1.1 SUMMARY

A. The Building Automation System (BAS) manufacturer shall furnish and install all equipment,
components, hardware, and software to fully integrate the new equipment into the existing BAS
system. All labor, material and software necessary to meet the functional intent of the system shall be
included. Equipment and labor not specifically referred to herein or on the plans, that are required to
meet the functional intent, shall be provided without additional cost to the owner.

B. BAS contractor will coordinate with contractor and equipment supplier and mount and wire all
sensors not factory mounted and wired.

C. BAS contractor will coordinate with contractor and equipment supplier and supply, mount, and wire
all sensors not provided by the equipment manufacturer to provide all control points listed in the
points list or those needed to perform the sequence of operations.

D. The BAS contractor shall provide updated graphics for all integrated equipment and points.

E. The BAS contractor shall assist in getting equipment installed and under control throughout the
phased work required to replace equipment during off hours.

1.2 APPROVED CONTROL SYSTEM CONTRACTORS
A. The BAS system shall be designed, installed, commissioned, and serviced by manufacturer

employed, factory trained personnel. No independent distributors, mechanical contractors or any
contractor that is not listed below shall be approved.

1. Automated Logic

1.3 RELATED DOCUMENTS

A. The General and Special Conditions and all other Contract Documents (ESPECIALLY DIVISIONS
21,22, 23 AND 26) are applicable to work under this section of the specifications.
B. Section 23 0000 - GENERAL PROVISION FOR HVAC SYSTEMS
QUALITY ASSURANCE
C. Installer Qualifications: The installer shall have an established working relationship with the Control

System Manufacturer of not less than three years and be trained and approved by the Control System
Manufacturer for installation of system components required for this Project.

PART 2 - PRODUCTS

2.1 DAMPERS

A. Motorized dampers, unless otherwise specified elsewhere, shall be as follows:
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Damper frames shall be 16 gauge galvanized sheet metal or 1/8" extruded aluminum with
reinforced corner bracing.

2. Damper blades shall not exceed 8" in width or 48" in length. Blades are to be suitable for
medium velocity performance (2,000 fpm). Blades shall be not less than 16 gauge.

3. Damper shaft bearings shall be as recommended by manufacturer for application.

4, All blade edges and top and bottom of the frame shall be provided with compressible seals.
Side seals shall be compressible stainless steel. The blade seals shall provide for a
maximum leakage rate of 10 CFM per square foot at 2.5" w.c. differential pressure.

5. All leakage testing and pressure ratings will be based on AMCA Publication 500.

6. Individual damper sections shall not be larger than 48" x 60". Provide a minimum of one
damper actuator per section.

B. Control dampers shall be parallel or opposed blade types as scheduled on drawings.
C. Electronic damper/valve actuators.

l. The actuator shall have electronic overload or digital rotation sensing circuitry to prevent
damage to the actuator throughout the rotation of the actuator.

2. Where shown, for power-failure/safety applications, an internal mechanical, spring return
mechanism shall be built into the actuator housing.

3. All rotary spring return actuators shall be capable of both clockwise or counter clockwise
spring return operation. Linear actuators shall spring
Return to the retracted position.

4, Proportional actuators shall accept a 0-10 VDC or 0-20 ma control signal and provide a 2-10
VDC or 4-20 ma operating range.

5. All 24 VAC/DC actuators shall operate on Class 2 wiring and shall not require more than
10 VA for AC or more than 8 W for DC applications. Actuators operating on 120 VAC or
230 VAC shall not required more than 11 VA.

6. All non-spring return actuators shall have an external manual gear release to allow manual
positioning of the damper when the actuator is not powered. Spring return actuators with
more than 60 in-Ib. torque capacity shall have a manual crank for this purpose.

7. All modulating actuators shall have an external, built-in switch to allow the reversing of
direction of rotation.

8. Actuators shall be provided with a conduit fitting and a minimum 1m electrical cable and
shall be pre-wired to eliminate the necessity of opening the actuator housing to make
electrical connections.

9. Actuators shall be Underwriters Laboratories Standard 873 listed.

10. Actuators shall be designed for aminimum of 60,000 full stroke cycles at the actuator's rated

torque.
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2.2 TEMPERATURE SENSORS

A.

B.

Temperature sensors shall be Resistance Temperature Device (RTD) or Thermistor.

Duct sensors shall be rigid or averaging as shown. Averaging sensors shall be a minimum of 1.5m
[5 feet] in length.

Immersion sensors shall be provided with a separable stainless steel well. Pressure rating of well is
to be consistent with the system pressure in which it is to be installed.

Space temperature sensors for the variable volume refrigerant (VRV) components shall be provided
by the VRV manufacturer, all other space temperature sensors shall be surface mounted and equipped
with a warmer-cooler knob or slide, override switch, digital room temperature display, and
communication port.

Provide matched temperature sensors for differential temperature measurement. Differential
accuracy shall be within 0.1 C[0.2 F].

23 HUMIDITY SENSORS

A.
B.

D.

Duct and room sensors shall have a sensing range of 20% to 80% with accuracyof "5% R.H.
Duct sensors shall be provided with a2 sampling chamber.

Outdoor air humidity sensors shall have a sensing range of 20% to 95% R.H. It shall be suitable for
ambient conditions of -40 C to 75 C [-40 F to 170 F].

Humidity sensor's drift shall not exceed 1% of full scale peryear.

2.4 STATIC PRESSURE SENSORS

A

B.

Sensor shall have linear output signal. Zero and span shall be field-adjustable.

Sensor sensing elements shall withstand continuous operating conditions plus or minus 50% greater
than calibrated span without damage.

Water pressure sensor shall have stainless steel diaphragm construction, proof pressure of 150 psi
minimum. Sensor shall be complete with 4-20 ma output, required mounting brackets, and block
and bleed valves. Mount in location accessible for service.

Water differential pressure sensor shall have stainless steel diaphragm construction, proof pressure of
150 psi minimum. Over-range limit (DP) and maximum static pressure shall be 3,000 psi.
Transmitter shall be complete with 4-20 ma output, required mounting brackets, and five-valve
manifold. Mount in alocation accessible for service.

2.5 LOW LIMIT THERMOSTATS

A.

B.

Safety low limit thermostats shall be vapor pressure type with an element 6m [20 ft] minimum length.
Element shall respond to the lowest temperature sensed by any one foot section.

Low limit shall be manual reset only.

2.6 RELAYS

INSTRUMENTATION AND CONTROLS FOR HVAC 23 0900 -3



LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

A. Control relays shall be UL listed plug-in type with dust cover. Contact rating, configuration, and
coil voltage suitable for application.

B. Time delay relays shall be UL listed solid-state plug-in type with adjustable time delay. Delay shall
be adjustable plus or minus 200% (minimum) from set-point shown on plans. Contact rating,
configuration, and coil voltage suitable for application. Provide NEMA 1 Type enclosure when not
installed in local control panel.

2.7 TRANSFORMERS and POWER SUPPLIES

A. Control transformers shall be UL listed, Class 2 current-limiting type, or shall be furnished with
over-current protection in both primary and secondary circuits for Class 2 service.

B. Unit output shall match the required output current and voltage requirements. Current output shall
allow for a 50% safety factor. Output ripple shall be 3.0 mV maximum Peak-to-Peak. Regulation
shall be 0.10% line and load combined, with 50 microsecond response time for 50% load changes.
Unit shall have built-in over- voltage protection.

C. Unit shall operate between 0 C and 50 C.

D. Unit shall be UL recognized.

2.8 CURRENT SWITCHES

A. Current-operated switches shall be self-powered, solid state with adjustable trip current. The

switches shall be selected to match the current of the application and output requirements of the

DDC system.

29 LOCAL CONTROL PANELS

A. All indoor control cabinets shall be fully enclosed NEMA 1 Type construction with [hinged door],
key-lock latch, and removable sub-panels. A single key shall be common to all field panels and sub-
panels.

B. Interconnections between internal and face-mounted devices pre-wired withcolor- coded stranded

conductors neatly installed in plastic troughs and/or tie-wrapped. Terminals for field connections
shall be UL listed for 600-volt service, individually identified per control/interlock drawings, with
adequate clearance for field wiring. Control terminations for field connection shall be individually
identified per control drawings.

C. Provide on/off power switch with over-current protection and main air gauge for control power
sources to each local panel.

2.10 STATUS INPUTS FOR FANS

A. Differential pressure switches piped across the fan with adjustable pressure-differential range of 8-
60 psi (55-414 kPa).

2.11 CARBON DIOXIDE SENSORS
A. Single units using solid state sensing suitable over temperature range of 23 to 130 deg (-5 to 55 deg

C), calibrated for 0-2 percent, with continuous or averaged readings. Standard sensor range shall be
0-2000 parts per million with a 0-10 vdc analog output.
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2.12 POWER MONITORS

A. Power monitors shall be three-phase type furnished with three-phase disconnect/shorting switch
assembly, UL Listed voltage transformers, and UL Listed split-core current transformers.

B. They shall provide a selectable rate pulse output for kWh reading and a 4 to 20 mA output for kW
reading. They shall operate with 5 A current inputs with a maximum error of +2.5% at 0.5 power
factor.

C. Power monitor shall be provided to measure kWh usage of building.

2.13 DDC HARDWARE AND SOFTWARE

A. The new controls system must perform the following functions from all of the existing central
operator workstations without additional software:

1. Save and restore system data bases.

2. Create, modify, delete and save all system data bases.

3. Create, modify, delete and save controlprograms.

4, Create, modify, delete and save point history data.

5. Create, modify, and override time schedules.

6. Create, display, and modify existing system graphics.

7. Create, display, and print original reports from the existing system.

B. APPLICATION SPECIFIC CONTROLLERS (ASC)

1. Each DDC Controller shall be able to extend its performance and capacity through the use
of remote application specific controllers (ASCs) through LAN Device Networks. Each
ASC shall operate as a stand-alonecontroller capable of performing its specified control
responsibilities independently of other controllers in the network. Each ASC shall be a
microprocessor-based, multi-tasking, real-time digital control processor. Provide the
following types of ASCs as a minimum as applicable to this project:
a. Air Handling Unit

2. Each ASC shall be capable of control of the terminal device independent of the

manufacturer of the terminal device.

a. Each controller shall support its own real-time operating system. Provide a time
clock with battery backup to allow for stand-alone operation in the event
communication is lost and to insure protection during power outages.

b. Programming of central system controllers shall utilize the same language and
code as used by DDC Controllers to maximize system flexibility and ease of use.
Should the system controller utilize a different control language, provide a DDC
Controller to meet the specified functionality.

C. Each controller shall have connection provisions for a portable operator's terminal.
This tool shall allow the userto display, generate or modify all point databases and
operating programs.

PART 3 - EXECUTION
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3.1 EXAMINATION

A. The project plans shall be thoroughly examined for control device and equipment locations, and any
discrepancies, conflicts, or omissions shall be reported to the Engineer for resolution before rough-
in work is started.

B. The contractor shall inspect the site to verify that equipment is installable as shown, and any
discrepancies, conflicts, or omissions shall be reported to the Engineer for resolution before rough-
in work is started.

32 GENERAL WORKMANSHIP

A, Install equipment, piping, wiring/conduit parallel to building lines (i.e. horizontal, vertical, and
parallel to walls) wherever possible.

B. Provide sufficient slack and flexible connections to allow for vibration of piping and equipment.
C. Install all equipment in readily accessible location as defined by chapter 1 article 100 part A of the

NEC. Control panels shall be attached to structural walls unless mounted in equipment enclosure
specifically designed for that purpose. Panels shall be mounted to allow for unobstructed access for

service.
D. Verify integrity of all wiring to ensure continuity and freedom from shorts and grounds.
E. All equipment, installation, and wiring shall comply with acceptable industry specifications and

standards for performance, reliability, and compatibility and be executed in strict adherence to local
codes and standard practices.

33 WIRING
A. CONTROL WIRING:

Install control wiring, without splices between terminal points, color-coded. Install in neat workmanlike manner,
securely fastened. Install in accordance with National Electrical Code. Install wiring in electrical conduit in all
areas.

Conceal conduit, except in mechanical rooms and areas where other conduit and piping are exposed.

Install all control wiring with color-coded wire in %” minimum size conduit. Wire gauge to be in accordance
with National Electrical Code.

Connect electrical components to wiring systems and to ground as indicated and instructed by manufacturer.
Tighten connectors and terminals, including screws and bolts, according to equipment manufacturer's published
torque-tightening values for equipment connectors. Where manufacturer's torqueing requirements are not
indicated, tighten connectors and terminals according to tightening requirements specified in UL 486A.

B. POWER WIRING:

The controls contractor is responsible for all electrical power required at their controllers and control devices.
Furnish and install power cabling and conduit for temperature controls panels and equipment from emergency
power panels. Each temperature control panel shall be connected to a separate circuit. Conduits shall connect
to panels at the locations directed by the Contractor under Division 26. Final connection in the power panels
shall be by Temperature Control Contractor in coordination with Division 26 Contractor.
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All control and interlock wiring shall comply with the national and local electrical codes and Division 26 of
these specifications. Where the requirements ofthis section differ with those in Division 26, the requirements
of this section shall take precedence.

1.

10.

Do not install Class 2 wiring in conduit containing Class 1 wiring. Boxes and panels
containing high voltage may not be used for low voltage wiring except for the purpose of
interfacing the two (e.g. relays and transformers).

All wire-to-device connections shall be made at a terminal blocks or terminal stri p. All wire-
to wire connections shall be at a terminal block, or with a crimped connector. All wiring
within enclosures shall be neatly bundled and anchored to permit access and prevent
restriction to devices and terminals.

Maximum allowable voltage for control wiring shall be 120V. If only higher voltages are
available, the Control System Contractor shall provide step down transformers.

All wiring shall be installed as continuous lengths, where possible. Any required splices
shall be made only within an approved junction box or other approved protective device.

Size of conduit and size and type of wire shall be the design responsibility of the Control
System Contractor, in keeping with the manufacturer's recommendation and NEC.

Control and status relays are to be located in designated enclosures only. These relays may
also be located within packaged equipment control panel enclosures. These relays shall not
be located within Class 1 starter enclosures.

Follow manufacturer's installation recommendations for all communication and network
cabling. Network or communication cabling shall be run separately from other wiring.

This Contractor shall terminate all control and/or interlock wiring and shall maintain updated
(as-built) wiring diagrams with terminations identified at the jobsite.

Flexible metal conduits and liquid-tight, flexible metal conduits shall not exceed 3'in length
and shall be supported at each end. Flexible metal conduit less than 1/2" electrical trade
size shall not be used. In areas exposed to moisture, including chiller and boiler rooms,
liquid-tight, flexible metal conduits shall be used.

Control wiring shall not be run in building’s data cable tray.

6.2 INSTALLATION OF SENSORS

A. Install sensors in accordance with the manufacturer's recommendations.

B. Mount sensors rigidly and adequate for the environment within which the sensor operates.

C. Room temperature sensors shall be installed on concealed junction boxes properly supported by the
wall framing.

D. All wires attached to sensors shall be air sealed in their conduits or in the wall to stop air transmitted

from other areas affecting sensor readings.

E. Install duct static pressure tap with tube end facing directly down-stream of air flow.
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F. Sensors used in mixing plenums, and hot and cold decks shall be of the averaging type. Averaging
sensors shall be installed in aserpentine manner horizontally across duct. Each bend shall be supported
with a capillary clip.

G. All pipe mounted temperature sensors shall be installed in wells. Install all liquid temperature

sensors with heat conducting fluid in thermal wells.

H. Wiring for space sensors shall be concealed in building walls. EMT conduit is acceptable within
mechanical and service rooms.

L Install outdoor air temperature sensors on north wall complete with sun shield at designated location.

1. Furnish and install at all thermostat and sensor locations shown on the Mechanical Drawings, 1 or 2
gang boxes as required at 48" AFF with blank stainless steel plates for field mounting of thermostats
and sensors. Extend wiring in 3/4" conduit from box to a point above finished ceiling. Extension of
conduit system and installation of control conductors shall be provided by the temperature control
contractor.

6.3 ACTUATORS
A. Mount and link control damper actuators per manufacturer's instructions.

B. To compress seals when spring return actuators are used on normally closed dampers, power actuator to
approximately 5% open position, manually close the damper, and then tighten the linkage.

C. Check operation of damper/actuator combination to confirm that actuator modulates damper smoothly
throughout stroke to both open and closed positions.

6.4 IDENTIFICATION OF HARDWARE AND WIRING

A. All wiring and cabling, including that within factory-fabricated panels, shall be labeled at each end
within 2" of termination with a cable identifier and other descriptive information.

B. Permanently label or code each point of field terminal strips to show the instrument or item served.
C. Identify control panels with minimum 1-cm letters on laminated plastic nameplates.
D. Identify all other control components with permanent labels. Identifiers shall match record documents.
All plug-in components shall be labeled such that removal of the component does not remove the
label.
6.5 CONTROLLERS
A. Provide a separate Controller (controller may be equipment manufacturer supplied accessible via

BACNET interface) foreach major piece of HVAC equipment. Points used for control loop reset such
as outside air or space temperature are exempt from this requirement.

B. Building Controllers and Custom Application Controllers shall be selected to provide a minimum of
15% spare 1/O point capacity for each point type found at each location. If input points are not
universal, 15% of each type is required. Ifoutputs are not universal, 15% of each type is required. A
minimum of one spare is required for each type of point used.

C. Future use of spare capacity shall require providing the field device, field wiring, points database
definition, and custom software. No additional Controller boards or point modules shall be required
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to implement use of these spare points.
6.6 TRAINING AND SYSTEM EVALUATION

A. Upon completion of the project, provide owner training on the newly integrated control systems.

6.7 SEQUENCES OF OPERATION

A. See Drawings

6.8 POINTS LIST

A. See Drawings

END OF SECTION 23 0900
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SECTION 23 0923.12 - CONTROL DAMPERS
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Rectangular control dampers.
2. Round control dampers.
3. Pneumatic actuators.
4. Electric and electronic control damper actuators.
B. Related Requirements:
1. Section 230923 "Direct Digital Control System for HVAC" for control equipment and software,
relays, electrical power devices, uninterruptible power supply units, wire, and cable.
2. Section 230993 "Sequence of Operations for HVAC Controls" for requirements that relate to
Section 230923.12.
1.2 DEFINITIONS
A. DDC: Direct digital control.
B. RMS: Root-mean-square value of alternating voltage, which is the square root of the mean value of the
square of the voltage values during a complete cycle,

1.3 ACTION SUBMITTALS

A. Product Data: For each type of damper and actuator:

1. Construction details, material descriptions, dimensions of individual components and profiles, and
finishes.
2. Operating characteristics, electrical characteristics, and furnished accessories indicating process

operating range, accuracy over range, control signal over range, default control signal with loss of
power, calibration data specific to each unique application, electrical power requirements, and
limitations of ambient operating environment, including temperature and humidity.

3. Product description with complete technical data, performance curves, and product specification
sheets.
4. Installation instructions, including factors affecting performance.

B. Shop Drawings:

1. Include plans, elevations, sections, and mounting details.

Include details of product assemblies. Indicate dimensions, weights, loads, required clearances,
method of field assembly, components, and location and size of each field connection.

Include diagrams for power, signal, and control wiring.

4. Include diagrams for air and process signal tubing.

(98]
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5. Include diagrams for pneumatic signal and main air tubing.
Delegated Design Submittal:
1. Schedule and design calculations for control dampers and actuators, including the following.

Flow at project design and minimum flow conditions.

Face velocity at project design and minimum airflow conditions.

Pressure drop across damper at project design and minimum airflow conditions.

AMCA 500D damper installation arrangement used to calculate and schedule pressure drop,
as applicable to installation.

Maximum close-off pressure.

Leakage airflow at maximum system pressure differential (fan close-off pressure).

Torque required at worst case condition for sizing actuator.

Actuator selection indicating torque provided.

.o op

S0 oo

INFORMATIONAL SUBMITTALS

Coordination Drawings: Plan drawings and corresponding product installation details, drawn to scale, on
which the following items are shown and coordinated with each other, using input from installers of the
items involved:

1. Product installation location shown in relationship to room, duct, and equipment.
2. Size and location of wall access panels for control dampers and actuators installed behind walls.
3. Size and location of ceiling access panels for control dampers and actuators installed above

inaccessible ceilings.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For control dampers to include in operation and maintenance manuals.

PART 2 - PRODUCTS

2.1

A.

D.

PERFORMANCE REQUIREMENTS

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.

ASME Compliance: Fabricate and label products to comply with ASME Boiler and Pressure Vessel Code
where required by authorities having jurisdiction.

Delegated Design: Engage a qualified professional, as defined in Section 014000 "Quality Requirements,"
to size products where indicated as delegated design.

Ground Fault: Products shall not fail due to ground fault condition when suitably grounded.

Backup Power Source: Systems and equipment served by a backup power source shall have associated
control damper actuators served from a backup power source.
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F. Environmental Conditions:

1.

Provide electric control-damper actuators, with protective enclosures satisfying the following
minimum requirements unless more stringent requirements are indicated. Electric control-damper
actuators not available with integral enclosures, complying with requirements indicated, shall be
housed in protective secondary enclosures.

a. Hazardous Locations: Explosion-proof rating for condition.

G. Selection Criteria:

1.

Control dampers shall be suitable for operation at following conditions:
a. Outdoor Air: 5 in. w.g., 3000 fpm. -40 F to 185 F.

% Fail positions unless otherwise indicated:
a. Outdoor Air: Closed.

3. Dampers shall have stable operation throughout full range of operation, from design to minimum
airflow over varying pressures and temperatures encountered.

4. Select modulating dampers for a pressure drop of 2 percent of fan total static pressure unless
otherwise indicated.

5. Two-position dampers shall be full size of duct or equipment connection unless otherwise indicated.

22 RECTANGULAR CONTROL DAMPERS
A. General Requirements:

1. Unless otherwise indicated, use parallel blade configuration for two-position control, equipment
isolation service, and when mixing two airstreams. For other applications, use opposed blade
configuration.

2, Factory assemble multiple damper sections to provide a single damper assembly of size required by
the application.

3. Damper actuator shall be factory installed by damper manufacturer as integral part of damper

assembly. Coordinate actuator location and mounting requirements with damper manufacturer.

B. Rectangular Dampers with Aluminum Airfoil Blades:

1.

Performance:

a. Leakage: AMCA 511, Class 1A. Leakage shall not exceed 3 cfin/sq. ft. (15.2 L/s per sq. m)
against 1-in. wg (250-Pa) differential static pressure.

b. Pressure Drop: 0.05-in. wg (12.5 Pa) at 1500 fpm (7.6 m/s) across a 24-by-24-inch (600-by-
600-mm) damper when tested according to AMCA 500-D, figure 5.3.

cl Velocity: Up to 6000 fpm (30 m/s).
Temperature: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).

e. Pressure Rating: Damper close-off pressure equal to fan shutoff pressure with a maximum
blade deflection of 1/200 of blade length.

f. Damper shall have AMCA seal for both air leakage and air performance.

Construction:

a. Frame:
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1) Material: ASTM B211, Alloy 6063 T5 extruded-aluminum profiles, 0.07 inch (1.8

mm) thick.
2) Hat-shaped channel with integral flange(s). Mating face shall be a minimum of 1 inch
(25 mm).
3) Width not less than 5 inches (125 mm).
b. Blades:
1) Hollow, airfoil, extruded aluminum.
2) Parallel or opposed blade configuration as required by application.
3) Material: ASTM B211, Alloy 6063 T5 aluminum, 0.07 inch (1.8 mm) thick.
4) Width not to exceed 6 inches (150 mm).
5) Length as required by close-off pressure, not to exceed 48 inches (1200 mm).
c. Seals:
1) Blades: Replaceable, mechanically attached extruded silicone, vinyl, or plastic
composite.
2) Jambs: Stainless steel, compression type.
d. Axles: 0.5-inch- (13-mm-) diameter plated or stainless steel, mechanically attached to blades.
e. Bearings:
1) Molded synthetic or stainless steel sleeve mounted in frame.
2) Where blade axles are installed in vertical position, provide thrust bearings.
f. Linkage:
1) Concealed in frame.
2) Constructed of aluminum and plated or stainless steel.
3) Hardware: Stainless steel.
g. Transition:
1D For round and flat oval duct applications, provide damper assembly with integral
transitions to mate to adjoining field connection.
2) Factory mount damper in a sleeve with a close transition to mate to field connection.
3) Damper size and sleeve shall be connection size plus 2 inches (50 mm).
4) Sleeve length shall be not less than 12 inches (300 mm) for dampers without
Jackshafts and shall be not less than 16 inches (450 mm) for dampers with jackshafts.
5) Sleeve material shall match adjacent duct.
2.3 GENERAL CONTROL-DAMPER ACTUATORS REQUIREMENTS
A. Actuators shall operate related damper(s) with sufficient reserve power to provide smooth modulating

action or two-position action and proper speed of response at velocity and pressure conditions to which the
damper is subjected.

B. Actuators shall produce sufficient power and torque to close off against the maximum system pressures
encountered. Actuators shall be sized to close off against the fan shutoff pressure as a minimum

requirement.

CONTROL DAMPERS
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The total damper area operated by an actuator shall not exceed 80 percent of manufacturer's maximum area
rating.

Provide one actuator for each damper assembly where possible. Multiple actuators required to drive a single
damper assembly shall operate in unison.

Avoid the use of excessively oversized actuators which could overdrive and cause linkage failure when the
damper blade has reached either its full open or closed position.

Use jackshafts and shaft couplings in lieu of blade-to-blade linkages when driving axially aligned damper
sections.

Provide mounting hardware and linkages for connecting actuator to damper.
Select actuators to fail in desired position in the event of a power failure.

Actuator Fail Positions: As indicated below:
1. Outdoor Air: Close.

ELECTRIC AND ELECTRONIC CONTROL DAMPER ACTUATORS

Manufacturers: Subject to compliance with requirements, available manufacturers offering products that
may be incorporated into the Work include, but are not limited to the following:

Belimo Aircontrols (USA). Inc.

Honeywell Building Solutions: Honevwell International. Inc.
Johnson Controls. Inc.

Schneider Electric USA. Inc.

Siemens Industry. Inc.. Building Technologies Division.

ih EEatofls =

Type: Motor operated, with or without gears, electric and electronic.
Voltage:
1. Voltage selection is delegated to professional designing control system.

Actuator shall deliver torque required for continuous uniform movement of controlled device from
limit to limit when operated at rated voltage.

3. Actuator shall function properly within a range of 85 to 120 percent of nameplate voltage.

Construction:

1. Less Than 100 W: Fiber or reinforced nylon gears with steel shaft, copper alloy or nylon bearings,
and pressed steel enclosures.

2, 100 up to 400 W: Gears ground steel, oil immersed, shaft-hardened steel running in bronze, copper

alloy, or ball bearings. Operator and gear trains shall be totally enclosed in dustproof cast-iron, cast-
steel, or cast-aluminum housing.

3. Greater Than 400 W: Totally enclosed reversible induction motors with auxiliary hand crank and
permanently lubricated bearings.

Field Adjustment:
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1. Spring return actuators shall be easily switchable from fail open to fail closed in the field without
replacement.
2, Provide gear-type actuators with an external manual adjustment mechanism to allow manual

positioning of the damper when the actuator is not powered.
F. Two-Position Actuators: Single direction, spring return or reversing type.

G. Modulating Actuators:

1. Capable of stopping at all points across full range, and starting in either direction from any point in
range.
2. Control Input Signal:
a. Proportional: Actuator drives proportional to input signal and modulates throughout its angle
of rotation. Suitable for zero- to 10- or 2- to 10-V dc and 4- to 20-mA signals.
b. Programmable Multi-Function:

1) Control input, position feedback, and running time shall be factory or field

programmable.
2) Diagnostic feedback of hunting or oscillation, mechanical overload, mechanical
travel, and mechanical load limit.
3) Service data, including at a minimum, number of hours powered and number of hours
in motion.
H. Fail-Safe:
1. Where indicated, provide actuator to fail to an end position.

Internal spring return mechanism to drive controlled device to an end position (open or close) on
loss of power.

<k Batteries, capacitors, and other non-mechanical forms of fail-safe operation are acceptable only
where uniquely indicated.

I Integral Overload Protection:
1. Provide against overload throughout the entire operating range in both directions.
2. Electronic overload, digital rotation sensing circuitry, mechanical end switches, or magnetic

clutches are acceptable methods of protectjon.

J. Damper Attachment:

1. Unless otherwise required for damper interface, provide actuator designed to be directly coupled to
damper shaft without need for connecting linkages.

2. Attach actuator to damper drive shaft in a way that ensures maximum transfer of power and torque
without slippage.

3. Bolt and set screw method of attachment is acceptable only if provided with at least two points of
attachment.

K. Temperature and Humidity:

1. Temperature: Suitable for operating temperature range encountered by application with minimum
operating temperature range of minus 20 to plus 120 deg F (minus 29 to plus 49 deg C).

2. Humidity: Suitable for humidity range encountered by application; minimum operating range shall
be from 5 to 95 percent relative humidity, non-condensing.
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Enclosure:

1. Suitable for ambient conditions encountered by application.

2. NEMA 250, Type 2 for indoor and protected applications.

3. NEMA 250, Type 4 or Type 4X for outdoor and unprotected applications.

4, Provide actuator enclosure with a heater and controller where required by application.

Stroke Time:

1. Operate damper from fully closed to fully open within 15 seconds.

2, Operate damper from fully open to fully closed within 15 seconds.

3. Move damper to failed position within 15 seconds.

4. Select operating speed to be compatible with equipment and system operation.

5. Actuators operating in smoke control systems comply with governing code and NFPA requirements.
Sound:

1. Spring Return: 62 dBA.
2. Non-Spring Return: 45 dBA.

PART 3 - EXECUTION

3.1

33

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances and other
conditions affecting performance of the Work.

Examine roughing-in for dampers and instruments installed in duct systems to verify actual locations of
connections before installation.

Prepare written report, endorsed by Installer, listing conditions detrimental to performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

CONTROL-DAMPER APPLICATIONS

Control Dampers:

Select from damper types indicated in "Control Dampers" Article to achieve performance requirements and

characteristics indicated while subjected to full range of system operation encountered.

1. Rectangular Outdoor Air Duct Applications with SMACNA Construction Class 1 and Velocities to
3000 fpm: Rectangular dampers with aluminum airfoil blades.

INSTALLATION, GENERAL

Fumish and install products required to satisfy most stringent requirements indicated.
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Provide ceiling, floor, roof, and wall openings and sleeves required by installation. Before proceeding with
drilling, punching, or cutting, check location first for concealed products that could potentially be damaged.
Patch, flash, grout, seal, and refinish openings to match adjacent condition.

Seal penetrations made in fire-rated and acoustically rated assemblies.

Fastening Hardware:

1. Stillson wrenches, pliers, or other tools that will cause injury to or mar surfaces of rods, nuts, and
other parts are prohibited for assembling and tightening nuts.

2. Tighten bolts and nuts firmly and uniformly. Do not overstress threads by excessive force or by
oversized wrenches.

3. Lubricate threads of bolts, nuts, and screws with graphite and oil before assembly.

Install products in locations that are accessible and that will permit calibration and maintenance from floor,
equipment platforms, or catwalks. Where ladders are required for Owner's access, confirm unrestricted
ladder placement is possible under occupied condition.

ELECTRIC POWER

Furnish and install electrical power to products requiring electrical connections.

Furnish and install circuit breakers. Comply with requirements in Section 262816 "Enclosed Switches and
Circuit Breakers."

Furnish and install power wiring. Comply with requirements in Section 260519 "Low-Voltage Electrical
Power Conductors and Cables."

Furnish and install raceways. Comply with requirements in Section 260533 "Raceways and Boxes for
Electrical Systems."

CONTROL DAMPERS

Clearance:

1. Locate dampers for easy access and provide separate support of dampers that cannot be handled by
service personnel without hoisting mechanism.

2. Install dampers with at least 24 inches (600 mm) of clear space on sides of dampers requiring service
access.

Service Access:

1. Dampers and actuators shall be accessible for visual inspection and service.
Install access door(s) in duct or equipment located upstream of damper to allow service personnel
to hand clean any portion of damper, linkage, and actuator. Comply with requirements in
Section 233300 "Air Duct Accessories."

Install dampers straight and true, level in all planes, and square in all dimensions. Install supplementary
structural steel reinforcement for large multiple-section dampers if factory support alone cannot handle
loading.
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D. Attach actuator(s) to damper drive shaft.

E. For duct-mounted and equipment-mounted dampers installed outside of equipment, install a visible and
accessible indication of damper position from outside.

3.6 CONNECTIONS

A. Connect electrical devices and components to electrical grounding system. Comply with requirements in
Section 260526 "Grounding and Bonding for Electrical Systems."

3.7 CHECKOUT PROCEDURES
A. Control-Damper Checkout:

Check installed products before continuity tests, leak tests, and calibration.

Check dampers for proper location and accessibility.

Check instrument tubing for proper isolation, fittings, slope, dirt legs, drains, material, and support.
For pneumatic products, verify air supply for each product is properly installed.

For pneumatic dampers, verify that pressure gages are provided in each air line to damper actuator
and positioner.

Verify that control dampers are installed correctly for flow direction.

Verify that proper blade alignment, either parallel or opposed, has been provided.

Verify that damper frame attachment is properly secured and sealed.

Verify that damper actuator and linkage attachment are secure.

Verify that actuator wiring is complete, enclosed, and connected to correct power source.

Verify that damper blade travel is unobstructed.

S Tl S

— "

3.8 ADJUSTMENT, CALIBRATION, AND TESTING:

A. Stroke and adjust control dampers following manufacturer's recommended procedure, from 100 percent
open to 100 percent closed back to 100 percent open.

B. Stroke control dampers with pilot positioners. Adjust damper and positioner following manufacturer's
recommended procedure, so damper is 100 percent closed, 50 percent closed, and 100 percent open at
proper air pressure.

C. Check and document open and close cycle times for applications with a cycle time of less than 30 seconds.

D. For control dampers equipped with positive position indication, check feedback signal at multiple positions

to confirm proper position indication.

END OF SECTION 23 0923.12
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SECTION 23 2300 - REFRIGERANT PIPING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Copper tube and fittings.

2! Valves and specialties.

3. Refrigerants.

ACTION SUBMITTALS

Product Data: For each type of valve, refrigerant piping, and piping specialty.

. Include pressure drop, based on manufacturer's test data, for the following:
a. Filter dryers.

b. Strainers.
Shop Drawings:
1. Show layout of refrigerant piping and specialties, including pipe, tube, and fitting sizes; flow

capacities; valve arrangements and locations; slopes of horizontal runs; oil traps; double risers; wall
and floor penetrations; and equipment connection details.
2. Show piping size and piping layout, including oil traps, double risers, specialties, and pipe and tube
sizes to accommodate, as a minimum, equipment provided, elevation difference between
compressor and evaporator, and length of piping to ensure proper operation and compliance with
warranties of connected equipment.
Show interface and spatial relationships between piping and equipment.
4, Shop Drawing Scale: 1/4 inch equals 1 foot (1:50).

w

INFORMATIONAL SUBMITTALS
Welding certificates.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For refrigerant valves and piping specialties to include in maintenance
manuals.

REFRIGERANT PIPING 232300-1
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QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel according to 2010 ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."

Comply with ASHRAE 15, "Safety Code for Refrigeration Systems."

Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components."

PRODUCT STORAGE AND HANDLING

Store piping with end caps in place to ensure that piping interior and exterior are clean when installed.

PART 2 - PRODUCTS

2.1

22

A.

PERFORMANCE REQUIREMENTS

Line Test Pressure for Refrigerant R-410A:

1. Suction Lines for Air-Conditioning Applications: 300 psig (2068 kPa).
2. Suction Lines for Heat-Pump Applications: 535 psig (3689 kPa).

3. Hot-Gas and Liquid Lines: 535 psig (3689 kPa).

COPPER TUBE AND FITTINGS

Copper Tube: ASTM B 280, Type ACR.

Wrought-Copper Fittings, Solder-Joint: ASME B16.22.

Wrought-Copper Fittings, Brazed-Joint: ASME B16.50.

Wrought-Copper Unions: ASME B16.22.

Solder Filler Metals: ASTM B 32. Use 95-5 tin antimony or alloy HB solder to join copper socket fittings
on copper pipe.

Brazing Filler Metals: AWS AS5.8/A5.8M.

Flexible Connectors:

1. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective jacket.
. End Connections: Socket ends.
3. Offset Performance: Capable of minimum 3/4-inch (20-mm) misalignment in minimum 7-inch-

(180-mm-) long assembly.
4. Working Pressure Rating: Factory test at minimum 500 psig (3450 kPa).
5. Maximum Operating Temperature: 250 deg F (121 deg C).
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23 VALVES AND SPECIALTIES

A. Diaphragm Packless Valves:

PN AW

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

Danfoss Inc.

Heldon Products: Henry Technologies.

Parker Hannifin Corp.

Paul Mueller Company.

Body and Bonnet: Forged brass or cast bronze; globe design with straight-through or angle pattern.
Diaphragm: Phosphor bronze and stainless steel with stainless-steel spring.
Operator: Rising stem and hand wheel.

Seat: Nylon.

End Connections: Socket, union, or flanged.

Working Pressure Rating: 500 psig (3450 kPa).

Maximum Operating Temperature: 275 deg F (135 deg C).

e o

B. Packed-Angle Valves:

I

A S A ol

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

Danfoss Inc.

Heldon Products: Henry Technologies.

Parker Hannifin Corp.

. Paul Mueller Company.

Body and Bonnet: Forged brass or cast bronze.

Packing: Molded stem, back seating, and replaceable under pressure.
Operator: Rising stem.

Seat: Nonrotating, self-aligning polytetrafluoroethylene.
Seal Cap: Forged-brass or valox hex cap.

End Connections: Socket, union, threaded, or flanged.
Working Pressure Rating: 500 psig (3450 kPa).

Maximum Operating Temperature: 275 deg F (135 deg C).

oo

C. Service Valves:

2 (amhgts 1D

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Danfoss Inc.

b. Emerson Climate Technologies.

c. Parker Hannifin Corp.

Body: Forged brass with brass cap including key end to remove core.
Core: Removable ball-type check valve with stainless-steel spring.
Seat: Polytetrafluoroethylene.

End Connections: Copper spring.

Working Pressure Rating: 500 psig (3450 kPa).

D. Refrigerant Locking Caps:

L.

2.

Description: Locking-type, tamper-resistant, threaded caps to protect refrigerant charging ports from
unauthorized refrigerant access and leakage.

Material: Brass, with protective shroud or sleeve.
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Refrigerant Identification: Color-coded, refrigerant specific design.
Special Tool: For installing and unlocking.

E. Straight-Type Strainers:

1.

S

Manufacturers: Subject to compliance with requirements, available manufacturers offering products

that may be incorporated into the Work include, but are not limited to the following:

a. Danfoss Inc.
b. Heldon Products: Henry Technologies.
c. Parker Hannifin Corp.

Body: Welded steel with corrosion-resistant coating.
Screen: 100-mesh stainless steel.

End Connections: Socket or flare.

Working Pressure Rating: 500 psig (3450 kPa).

Maximum Operating Temperature: 275 deg F (135 deg C).

F. Angle-Type Strainers:

%

e

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Danfoss Inc.
b. Heldon Products; Henry Technologies.
c Parker Hannifin Corp.

Body: Forged brass or cast bronze.

Drain Plug: Brass hex plug.

Screen: 100-mesh monel.

End Connections: Socket or flare.

Working Pressure Rating: 500 psig (3450 kPa).

Maximum Operating Temperature: 275 deg F (135 deg C).

G. Moisture/Liquid Indicators:

R S

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Danfoss Inc.
b. Emerson Climate Technologies.
c. Parker Hannifin Corp.

Body: Forged brass.

Window: Replaceable, clear, fused glass window with indicating element protected by filter screen.
Indicator: Color coded to show moisture content in parts per million (ppm).

Minimum Moisture Indicator Sensitivity: Indicate moisture above 60 ppm.

End Connections: Socket or flare.

Working Pressure Rating: 500 psig (3450 kPa).

Maximum Operating Temperature: 240 deg F (116 deg C).

H. Replaceable-Core Filter Dryers: Comply with AHRI 730.

1.

Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Danfoss Inc.
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b. Emerson Climate Technologies.
c. Parker Hannifin Corp.
2. Body and Cover: Painted-steel shell with ductile-iron cover, stainless-steel screws, and neoprene
gaskets.
Filter Media: 10 micron, pleated with integral end rings; stainless-steel support.
Desiccant Media: Activated alumina.
Designed for reverse flow (for heat-pump applications).
End Connections: Socket.
Access Ports: NPS 1/4 (DN 8) connections at entering and leaving sides for pressure differential
measurement.
Maximum Pressure Loss: 2 psig (14 kPa).
Working Pressure Rating: 500 psig (3450 kPa).
10.  Maximum Operating Temperature: 240 deg F (116 deg C).

B [P Engd=gte

o

REFRIGERANTS
ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

Arkema Inc.

DuPont Fluorochemicals Div.

Genetron Refrigerants; Honevwell International Inc.
Mexichem Fluor Inc.

RO o

PART 3 - EXECUTION

3.1

3.2

PIPING APPLICATIONS FOR REFRIGERANT R-410A

Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications:

1. Copper, Type ACR, drawn-temper tubing and wrought-copper fittings brazed joints.
VALVE AND SPECIALTY APPLICATIONS

Install diaphragm packless valves in suction and discharge lines of compressor.

Install service valves for gauge taps at inlet and outlet of hot-gas bypass valves and strainers if they are not
an integral part of valves and strainers.

Install a check valve at the compressor discharge and a liquid accumulator at the compressor suction
connection.

Except as otherwise indicated, install diaphragm packless valves on inlet and outlet side of filter dryers.
Install a full-size, three-valve bypass around filter dryers.

Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or at the inlet
of the evaporator coil capillary tube.
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Install strainers upstream from and adjacent to the following unless they are furnished as an integral
assembly for the device being protected:

1. Thermostatic expansion valves.
2. Hot-gas bypass valves.
3. Compressor.

Install filter dryers in liquid line between compressor and thermostatic expansion valve, and in the suction
line at the compressor.

Install receivers sized to accommodate pump-down charge.

Install flexible connectors at compressors.

Provide refrigerant locking caps on refrigerant charging ports that are located outdoors unless otherwise
protected from unauthorized access by a means acceptable to the authority having jurisdiction.
INSTALLATION OF PIPING, GENERAL

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems;
indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump
sizing, and other design considerations. Install piping as indicated unless deviations to layout are approved
on Shop Drawings.

Install refrigerant piping according to ASHRAE 15.

Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service
areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or
parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

Install piping adjacent to machines to allow service and maintenance.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Select system components with pressure rating equal to or greater than system operating pressure.

Refer to Section "Direct Digital Control (DDC) System for HVAC" and HVAC Sequence of Operations
for sequence of operation.

Install piping as short and direct as possible, with a minimum number of joints, elbows, and fittings.

Arrange piping to allow inspection and service of refrigeration equipment. Install valves and specialties in
accessible locations to allow for service and inspection. Install access doors or panels as specified in
Section 083113 "Access Doors and Frames" if valves or equipment requiring maintenance is concealed

behind finished surfaces.

Install refrigerant piping in protective conduit where installed belowground.
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Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical injury.
Slope refrigerant piping as follows and as recommended by equipment manufacturer:

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from compressor.
2. Install horizontal suction lines with a uniform slope downward to compressor.

3. Install traps and double risers to entrain oil in vertical runs.

4, Liquid lines may be installed level.

When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove valve stems, seats,
and packing, and accessible internal parts of refrigerant specialties. Do not apply heat near expansion-valve

bulb.

Install piping with adequate clearance between pipe and adjacent walls and hangers or between pipes for
insulation installation.

Identify refrigerant piping and valves according to Section 230553 "Identification for HVAC Piping and
Equipment."

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves
specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve
seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for
escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."

PIPE JOINT CONSTRUCTION

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook."

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and Tube."

1. Use Type BCuP (copper-phosphorus) alloy for joining copper socket fittings with copper pipe.
2. Use Type BAg (cadmium-free silver) alloy for joining copper with bronze or steel.

Threaded Joints: Thread steel pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full
and clean using sharp dies. Ream threaded pipe ends to remove burrs and to restore full ID. Join pipe fittings
and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry-seal threading is
specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do
not use pipe sections that have cracked or open welds.
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INSTALLATION OF HANGERS AND SUPPORTS

Comply with Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for hangers,
supports, and anchor devices.

Install the following pipe attachments:
1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet (6 m) long.

; Roller hangers and spring hangers for individual horizontal runs 20 feet (6 m) or longer.
3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6 m) or longer, supported

on a trapeze.

4. Spring hangers to support vertical runs.
5. Copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.
Install hangers for copper tubing, with maximum horizontal spacing and minimum rod diameters, to comply
with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most
stringent.
Support horizontal piping within 12 inches (300 mm) of each fitting.
Support vertical runs of copper tubing to comply with MSS-58, locally enforced codes, and authorities
having jurisdiction requirements, whichever are most stringent.
FIELD QUALITY CONTROL

Perform the following tests and inspections:

1. Comply with ASME B31.5, Chapter VI.

2, Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser, evaporator, and
safety devices from test pressure if they are not rated above the test pressure.
3. Test high- and low-pressure side piping of each system separately at not less than the pressures

indicated in "Performance Requirements" Article.

a. Fill system with nitrogen to the required test pressure.
) System shall maintain test pressure at the manifold gage throughout duration of test.
c. Test joints and fittings with electronic leak detector or by brushing a small amount of soap
and glycerin solution over joints.
d. Remake leaking joints using new materials, and retest until satisfactory results are achieved.

Prepare test and inspection reports.

SYSTEM CHARGING

Charge system using the following procedures:

1. Install core in filter dryers after leak test but before evacuation.

2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers (67 Pa). If vacuum
holds for 12 hours, system is ready for charging.

3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig (14 kPa).

4, Charge system with a new filter-dryer core in charging line.
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ADJUSTING
Adjust thermostatic expansion valve to obtain proper evaporator superheat.

Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating suction
pressure.

Adjust set-point temperature of air-conditioning or chilled-water controllers to the system design
temperature.

Perform the following adjustments before operating the refrigeration system, according to manufacturer's
written instructions:

1. Open shutoff valves in condenser water circuit.

2. Verify that compressor oil level is correct.

3. Open compressor suction and discharge valves.

4, Open refrigerant valves except bypass valves that are used for other purposes.

Replace core of replaceable filter dryer after system has been adjusted and after design flow rates and
pressures are established.

END OF SECTION 23 2300
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SECTION 23 3113 - METAL DUCTS

PART 1 - GENERAL

1.1

1.2

1.3

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Single-wall rectangular ducts and fittings.
Double-wall rectangular ducts and fittings.
Single-wall round and flat-oval ducts and fittings.
Sheet metal materials.

Sealants and gaskets.

Hangers and supports.

N

Install duct accessories (such as turning vanes, access doors, dampers, automatic control dampers, sound
traps, grilles and diffusers, etc.) furnished under other sections of the Specification in duct system.

Related Sections:

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing
requirements for metal ducts.
2. Section 233300 "Air Duct Accessories” for dampers, sound-control devices, duct-mounting access

doors and panels, turning vanes, and flexible ducts.

DEFINITIONS

OSHPD: Office of Statewide Health Planning and Development (State of California).

ACTION SUBMITTALS

Product Data: For each type of the following products:
1. Sealants and gaskets.

Shop Drawings:

1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and
attachments to other work.

Factory- and shop-fabricated ducts and fittings.

Duct layout indicating sizes, configuration, liner material, and static-pressure classes.

Elevation of top and bottom of ducts.

Dimensions of all duct runs from building grid lines.

Sl g )
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Fittings.

Reinforcement and spacing.

Seam and joint construction.

9. Penetrations through fire-rated and other partitions.

10.  Equipment installation based on equipment being used on Project.

11.  Locations for duct accessories, including dampers, turning vanes, and access doors and panels.

12. Hangers and supports, including methods for duct and building attachment and vibration isolation.

®Ne

Delegated-Design Submittal:

Sheet metal thicknesses.

Joint and seam construction and sealing.

Reinforcement details and spacing.

Materials, fabrication, assembly, and spacing of hangers and supports.

Design Calculations: Calculations, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation for selecting hangers and supports.

S Bt =

INFORMATIONAL SUBMITTALS
Welding certificates.

Field quality-control reports.

QUALITY ASSURANCE
Provide round and oval duct and fittings by the same manufacturer.

Comply with the Kentucky Building Code.

Welding Qualifications: Qualify procedures and personnel in accordance with the following:

1. AWS D1.1/DL.1M, "Structural Welding Code - Steel," for hangers and supports.

PART 2 - PRODUCTS

2.1

A,

PERFORMANCE REQUIREMENTS

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 with performance requirements and design criteria indicated in "Duct
Schedule" Article.

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".

Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in ASHRAE 62.1.
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ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment,"
and Section 7 - "Construction and System Startup."

ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - "HVAC
System Construction and Insulation."

Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on Drawings are inside clear
dimensions and do not include insulation or duct wall thickness.

SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible" based on indicated static-pressure class unless otherwise indicated.

1. Construct ducts of galvanized sheet steel unless otherwise indicated.
2. For ducts exposed to weather, construct of Type 304 stainless steel indicated by manufacturer to be
suitable for outdoor installation.

Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," 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."

1. For ducts with longest side less than 36 inches (914 mm), select joint types in accordance with
Figure 2-1.
2. For ducts with longest side 36 inches (914 mm) or greater, use flange joint connector Type T-22, T-

24, T-24A, T-25a, or T-25b. Factory-fabricated flanged duct connection system may be used if
submitted and approved by engineer of record.
3. Where specified for specific applications, all joints shall be welded.

Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for
static-pressure class, applicable sealing requirements, matetials involved, duct-support intervals, and other
provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible.” All longitudinal
seams shall be Pittsburgh lock seams unless otherwise specified for specific application.

1. Where specified for specific applications, all joints shall be welded.]

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and fabricate
in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 4,
"Fittings and Other Construction," 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."

SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS
General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless

otherwise indicated.

1. Construct ducts of galvanized sheet steel unless otherwise indicated.
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2. For ducts exposed to weather, construct of Type 304 stainless steel indicated by manufacturer to be
suitable for outdoor installation.

In Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to the following:

a. Eastern Sheet Metal
b. Lindab, Inc.
c. McGill AirFlow LLC.
d. SEMCO LLC.
e. Sheet Metal Connectors. Inc.
f. Spiral Manufacturing Co.. Inc.
24 Provide round and oval duct and fittings by the same manufacturer.
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 in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," 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."

1. Transverse Joints in Ducts Larger Than 60 (1524) Inches (mm) in Diameter: Flanged.

D. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," 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."

1. Fabricate round ducts larger than 90 inches (2286 mm) in diameter with butt-welded longitudinal
seams.
2. Fabricate flat-oval ducts larger than 72 inches (1830 mm) in width (major dimension) with butt-

welded longitudinal seams.

E. Tees and Laterals: Select types and fabricate in accordance with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "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. Fittings shall have continuously welded joints. There shall be no deformation of fitting shape because of
branch takeoff connections.

G. Do not use duct sealant on fittings.
H. Coat welded joints with a protective paint, inside and out.
L Diverging Flow Fittings: Fabricate with a smooth entrance to branch taps with no excess material projecting

from body into branch tap entrance, and no material from branch tap projecting into main body. Use metal
thicknesses specified for longitudinal-seam straight ducts.

1. Use factory fabricated fittings for branch takeoffs. Do not use duct/tap (saddle tap) assemblies
except where specifically shown on the Drawings.
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2. Do not use straight tees in medium or high pressure ductwork. Do not use conical tees in medium
or high pressure ductwork unless specifically shown otherwise on the Drawings. .
3. Combination (heeled) tees may be used in place of 45 degree elbow and straight lateral combinations

if the following criteria is met:

a. Pressure drop through the heeled tee does not exceed pressure drop through straight lateral
and 45 degree elbow combination.
b. Branch duct depth is at least 2 inches less than main duct depth.

Elbows: Fabricate in die-formed, or gored construction depending on size. Where size indicates gored
construction, provide minimum number of gores according to the following table:

1. Elbow Number

2= Angle Of Gores

Be 0-35° 2

4. 36-71° 3

5. 72-90° 5

6. Fabricate bend radius of die-formed, gored, and pleated elbows one and one-half times elbow
diameter unless specifically shown otherwise on the Drawings. Unless elbow construction type is
indicated, fabricate elbows as follows:

7. Use adjustable and pleated elbows only in ductwork with pressure classifications of 3 inches or less.
Do not use in medium or high-pressure ductwork.

8. 90-Degree, Two-Piece, Mitered Elbows: Use only where specifically shown on the Drawings.
Fabricate with single thickness turning vanes.

FLEXIBLE DUCTS:

Flexible ducts shall be a factory-fabricated assembly consisting of an all-aluminum flexible duct, insulation
and an outer moisture barrier.

Ducts shall be of single-ply aluminum, closely corrugated for strength, folded flat, and knurled to insure
air-tightness.

A 1-1/2" thick insulating blanket of glass wool, with a minimum R-Value of 6.0, with a polyethylene
moisture barrier shall encase the ducts.

Assembly shall have a flame spread of not over 25, a smoke developed rate of not over 50 and shall comply
with U.L. Standard No. UL I81.

Ducts shall be rated for use at 10 inches minimum W.G. positive and negative static pressures for all duct
diameters.

Flexible duct insulation may be omitted on flexible ducts in return and exhaust air systems.
Flexible duct shall be secured to the rigid duct and appliance with a nylon adjustable, self-locking, strap
and a minimum of three sheet metal screws. The flexible duct shall be sealed airtight at each connection

with self-adhesive aluminum tape. Fiber or cloth duct tape is not permitted to seal rigid or flexible duct.

Maximum length of flexible duct shall be 4°0”
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Minimum bend radius shall 1.5 times the duct diameter and total offset in any run shall not exceed 90
degrees.

Provide a minimum of one hanger of each run of flexible duct. The hanger must be strapped around the
flexible duct and secured to the structure above. Hangers shall not be attached to other mechanical or
electrical objects. Hangers may be attached to an approved trapeze. Ceiling grid shall not be used to
fabricate a trapeze. Support hangers shall be installed horizontal.

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:

ATCO

Clevepak Corporation, Clevaflex Division
Flexmaster, USA, Inc.

Hart & Cooley, Inc.

bl S

FLEXIBLE DUCT CONNECTORS:

Clamps: Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action in
sizes 3 through 18 inches (75 through 460 mm), to suit duct size.

SHEET METAL MATERIALS

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.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: [G60 (Z180)] [G90 (Z275)].
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in "Duct
Schedule” Article; cold rolled, annealed, sheet. Exposed surface finish shall be No. 2B, No. 2D, No. 3, or
No. 4 as indicated in "Duct Schedule" Article.

Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.

i Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate
the different metals with butyl rubber, neoprene, or EPDM gasket materials.

Tie Rods: Galvanized steel, 1/4-inch- (6-mm-) minimum diameter for lengths 36 inches (900 mm) or less;
3/8-inch- (10-mm-) minimum diameter for lengths longer than 36 inches (900 mm).

METAL DUCTS 233113-6
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SEALANT AND GASKETS

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 in
accordance with UL 723; certified by an NRTL.

Two-Part Tape Sealing System:

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator

to react exothermically with tape to form hard, durable, airtight seal.

Tape Width: 6 inches (152 mm).

Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10 inch wg (2500 Pa), positive and negative.

Service: Indoor and outdoor.

Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C).

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or

aluminum.

10.  Verify sealant has a VOC content of 420 g/L or less.

11.  Verifyv sealant complies with the testing and product requirements of the California Department of
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

e ol

Water-Based Joint and Seam Sealant:

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10 inch wg (2500 Pa), positive and negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or
aluminum sheets.

Ve NAU A LN~

Solvent-Based Joint and Seam Sealant:

Application Method: Brush on.

Base: Synthetic rubber resin.

Solvent: Toluene and heptane.

Solids Content: Minimum 60 percent.

Shore A Hardness: Minimum 60.

Water resistant.

Mold and mildew resistant.

Verify sealant has a VOC content of 420 g/L or less.

Verify sealant complies with the testing and product requirements of the California Department of
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

10,  Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive or negative.

11.  Service: Indoor or outdoor.

12.  Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or
aluminum sheets.

D' 00 IR ioh = (2R
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Flanged Joint Sealant: Comply with ASTM C 920.

Verify sealant has a VOC content of 420 g/L or less.

Verify sealant complies with the testing and product requirements of the California Department of
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

1. General: Single-component, acid-curing, silicone, elastomeric.
2. Type: S.

3. Grade: NS.

4. Class: 25.

5. Use: O.

6.

7.

Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

HANGERS AND SUPPORTS
Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts.

Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with
threads painted with zinc-chromate primer after installation.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size,” and Table 5-2, "Minimum Hanger
Sizes for Round Duct.”

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts designed for
duct hanger service; with an automatic-locking and clamping device.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct
materials. ’

Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.

PART 3 - EXECUTION

3.1

DUCT APPLICATIONS

Static-Pressure Classes: Construct ducts according to the “DUCT SEALING, TESTING AND LEAKAGE
TABLES” at the end of this specification section.

Ducts shall be galvanized steel except where otherwise specified.
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DUCT INSTALLATION

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.

Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"
unless otherwise indicated.

Do not apply duct sealant to interior surfaces of ductwork.
Do not install straight tees in medium or high-pressure ductwork.

Do not install conical tees in medium or high-pressure ductwork except where specifically shown on the
Drawings.

Do not install pleated or adjustable elbows in medium or high-pressure ductwork.
Do not install mitered elbows without turning vanes in medium or high-pressure ductwork. Do not install
mitered elbows with turning vanes in medium or high-pressure ductwork except where specifically shown

on the Drawings.

Do not install mitered elbows of any angle in rectangular ductwork except at points specifically shown on
the Drawings. Use smooth radius elbows.

Do not install mitered elbows, (with or without turning vanes) in return or exhaust duct systems except
where specifically shown on the Drawings. Use 90° mitered elbows with tuming vanes only in low pressure

supply air ductwork.

Where radius elbows with R/D ratio of 1.5 cannot be installed due to space limitations, use a radius elbow
with an R/D of 1.0.

Do not substitute a square elbow with turning vanes for a radius elbow.

Where square elbows with turning vanes (in supply ductwork) are shown on the Drawings, use square
elbows with tuming vanes. Do not substitute a radius elbow for a square elbow with turning vanes.

Where square elbows with turning vanes are shown on the Drawings in return or exhaust ductwork, provide
minimum size 12"x12" access doors in bottom of elbows, upstream and downstream of turning vanes, for

access to clean vanes.

Where radius elbows with R/D ratios of other than 1.5 are shown on the Drawings, install radius elbows
with the R/D ratio indicated on the Drawings.

Install Combination (heeled) tees in medium or high-pressure ductwork where specifically shown on the
Drawings.

Install ducts in maximum practical lengths with fewest possible joints.

Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch
connections.

METAL DUCTS 233113-9
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Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to
building lines.

Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure
elements of building.

Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation thickness.

Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
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 (38 mm).

Install fire and smoke dampers where indicated on Drawings and as required by code, and by local
authorities having jurisdiction. Comply with requirements in Section 233300 "Air Duct Accessories" for

fire and smoke dampers and specific installation requirements of the damper UL listing.

Install heating coils, cooling coils, air filters, dampers, and all other duct-mounted accessories in air ducts
where indicated on Drawings.

Protect duct interiors from moisture, construction debris and dust, and other foreign materials both before
and after installation. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."

Elbows: Use long-radius elbows wherever they fit.

1. Fabricate 90-degree rectangular mitered elbows to include turning vanes.

2s Fabricate 90-degree round elbows with a minimum of three segments for 12 inches (300 mm) and

smaller and a minimum of five segments for 14 inches (350 mm) and larger.

Branch Connections: Use lateral or conical branch connections.

FLEXIBLE DUCTS, INSTALLATION REQUIREMENTS

For any duct run using flexible ductwork, do not exceed 3'-0" extended length unless shown otherwise on
the drawings.

Minimum bend radius shall be 1-1/2 times the duct diameter.

Flexible duct shall not have more than 90 deg. total deflection unless shown otherwise.

DUCTWORK EXPOSED TO WEATHER
All external joints are to be welded. Seal all openings to provide weatherproof construction.

Construct ductwork to resist external loads of wind, snow, ice, and other effects of weather. Provide
necessary supporting structures.

Single Wall:

METAL DUCTS 233113-10
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1. Ductwork shall be Type 304 stainless steel.

2. Where ducts have external insulation, provide weatherproof aluminum jacket.

DUCT SEALING

Seal ducts according to the “DUCT SEALING, TESTING AND LEAKAGE TABLES” at the end of this
specification section.

Seal corners of rectangular ductwork completely with sealant, especially corners of "Ductmate” and other
types of flanged joints. If holes at corners are too large to permit sealant, then remake joint.

Seal top joints of rectangular ductwork. If ductwork is to be installed too close to building substrate to
permit sealing these joints after installation, then seal joints before ductwork is raised into place.

Do not apply duct sealant to interior surfaces of ductwork.

Seal ducts before external insulation is applied.

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers
and Supports."

Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate
for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.
) Install powder-actuated concrete fasteners after concrete is placed and completely cured.
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more
than 4 inches (100 mm) thick.
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less
than 4 inches (100 mm) thick.
5. Do not use powder-actuated concrete fasteners for seismic restraints.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger
Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches (610
mm) of each elbow and within 48 inches (1220 mm) of each branch intersection.

Hangers Exposed to View: Threaded rod and angle or channel supports.

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 (5 m).

Do not use strap hangers on oval ductwork. Use double trapeze type with top and bottom bracing.

Do not penetrate duct wall with screws to attach hangers to medium and/or high-pressure ductwork.
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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.

Do not use metal decking for suspension of ductwork and accessories. Hang items from top member of
Joist or provide additional structure to span between top members if needed.

CONNECTIONS

Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct
Accessories."

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet
and inlet, and terminal unit connections.

Make connections to grilles, registers and diffusers as detailed on the Drawings. Do not deviate from these
details.

1. Provide the boxes with tuming vanes or mitred round elbows with turning vanes for supply diffusers.
Make branch connections into the sides of these boxes as detailed.

2. Provide full size sheet metal boxes over return and exhaust grilles and registers. Make the boxes the
minimum height shown on the Drawings. If no minimum height is given, then the minimum height
shall be 10 inches. Make branch connections into the sides of these boxes as detailed.

Install volume dampers in branch ducts at the locations shown on the Drawings. Do not install the dampers
at the branch duct connection points to the grilles and diffusers.

Provide volume dampers behind register or diffuser faces only behind sidewall outlets, and only where

specifically indicated on the Drawings.

PAINTING

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.

FIELD QUALITY CONTROL

Perform tests and inspections.

Duct System Cleanliness Tests:

1. Visually inspect duct system to ensure that no visible contaminants are present.

2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness in accordance with
"Description of Method 3 - NADCA 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.
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If duct system fails cleanliness tests, clean according to “DUCT CLEANING” section of this
specification.

D. Prepare test and inspection reports.

3.10 DUCT

Check

CLEANING (only required if duct system fails cleanliness tests)

with Dan Bransom before using the duct cleaning paragraphs. He has used a separate spec section

on some of his projects. There is also a separate Masterspec Section on Duct Cleaning

A. Clean new duct system(s) before testing, adjusting, and balancing,

B. Use duct cleaning methodology as indicated in NADCA ACR.

C. Use service openings for entry and inspection.

1.

Provide openings with access panels appropriate for duct static-pressure and leakage class at
dampers, coils, and any other locations where required for inspection and cleaning access. Provide
insulated panels for insulated or lined duct. Patch insulation and liner as recommended by duct liner
manufacturer. Comply with Section 233300 "Air Duct Accessories" for access panels and doors.
Disconnect and reconnect flexible ducts as needed for cleaning and inspection.

Remove and reinstall ceiling to gain access during the cleaning process.

D. Particulate Collection and Odor Control:

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent
collection efficiency for 0.3-micron-size (or larger) particles.

2. When venting vacuuming system to outdoors, use filter to collect debris removed from HVAC
system, and locate exhaust downwind and away from air intakes and other points of entry into
building.

E. Clean the following components by removing surface contaminants and deposits:

1. Air outlets and inlets (registers, grilles, and diffusers).

2. Supply, retum, and exhaust fans including fan housings, plenums (except ceiling supply and return
plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.

3. Air-handling unit internal surfaces and components including mixing box, coil section, air wash
systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and filter
sections, and condensate collectors and drains.

4. Coils and related components.

5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and mechanical
equipment rooms.

6. Supply-air ducts, dampers, actuators, and turning vanes.

7. Dedicated exhaust and ventilation components and makeup air systems.

F. Mechanical Cleaning Methodology:

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within
duct systems and remove contaminants from building.
2. Use vacuum-collection devices that are operated continuously during cleaning. Connect vacuum
device to downstream end of duct sections so areas being cleaned are under negative pressure.
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3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging
integrity of metal ducts, duct liner, or duct accessories.
4, Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get wet.
Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated or that has friable
material, mold, or fungus growth.
5. Clean coils and coil drain pans in accordance with NADCA ACR. Keep drain pan operational. Rinse
coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.
6. Provide drainage and cleanup for wash-down procedures.
7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus is present.
Apply antimicrobial agents in accordance with manufacturer's written instructions after removal of
surface deposits and debris.
3.11 STARTUP
A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."
3.12 DUCT SEALING, TESTING AND LEAKAGE TABLES
Ductwork Indoors
Duct System Seal Leakage | Test Allowable
Class Class Pressure | Leakage
“ W.G. CFM/100SF
Primary air duct - round and oval A 4 8 15.5
Primary air duct - rectangular A 4 15.5
Other supply air duct - round A 4 3 8.2
Other supply air duct - rectangular A 4 3 8.2
Other exhaust duct - round A 4 3 8.2
Other exhaust duct - rectangular A 4 3 8.2
Return and outside air duct - round A 4 3 8.2
Retumn and outside air duct - rectangular A 4 3 8.2

END OF SECTION 23 3113
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SECTION 23 3119.13 - SHOP-FABRICATED HVAC CASINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:
1. Shop-fabricated casings.
2. Casing interstitial insulation.
3 Casing liner.
4, Sealant materials.

1.3 ACTION SUBMITTALS
A. Product Data: For each type of the following products:

1. Liners and adhesives.
2. Sealants and gaskets.

B. Shop Drawings: For HVAC casings.

1. Include plans, elevations, sections, and attachment details.
Include details of HVAC casing assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field connection.

Sheet metal thickness(es).

Insulation

Reinforcement and spacing.

Seam and joint construction.

Access doors including frames, hinges, and latches.

Fan, filter, coil, humidifier, and other apparatus being installed in and mounted on casing.
Locations for access to internal components.

Hangers and supports including methods for building attachment, vibration isolation,and
casing attachment.

Interior lighting, including switches.

F@moe oo op
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14 INFORMATIONAL SUBMITTALS
A. Welding certificates.

B. Product Certificates: For each type of casing.
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1. For insulation properties, for the insulation material, and complete panel assembly, from
fabricator.

2. For static-pressure ratings of complete panel assembly, from fabricator.

3. Product Certificates: For acoustical performance of each casing, from fabricator.

a. Show sound-absorption coefficients in each octave band. Coefficients to be equal to or
lower than those scheduled when tested in accordance with ASTM C 423,

b. Show airborne sound transmission losses. Losses to be equal to or lower than those
scheduled when tested in accordance with ASTM E 90.

4. Casing Performance: Submit calculations indicating that the proposed casing construction will
achieve the required static-pressure classification, acoustical performance, and structural
performance.

Field quality-control reports.

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.1/D1.1M,
"Structural Welding Code - Steel," for hangers and supports and AWS D9.1/D9.1M, "Sheet Metal
Welding Code," for casing joint and seam welding.

COORDINATION

Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-bolt inserts
into bases. Concrete, reinforcement, and formwork requirements are specified in Section 033000 "Cast-
in-Place Concrete."

1. Verify that base height is sufficient to accommodate required drain trap depth.

Coordinate sizes and locations of steel supports. Supports are specified in Section 055000 "Metal
Fabrications."

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are
specified in Section 077200 "Roof Accessories."

1. Verify that roof curb height is sufficient to accommodate required drain trap depth.

PART 2 - PRODUCTS

2.1

PERFORMANCE REQUIREMENTS
Static-Pressure Classes:

1. Upstream from Fan(s): 2 (500) inch wg (Pa).
2. Downstream from Fan(s): 4 (1000) inch wg (Pa).

Thermal Performance for Assembled Casing Panel:
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1. 2-Inch (50-mm) Panel: 0.12 (0.68) Btu/h x sq. ft. x deg F (W/sq. m x K).
2. 4-Inch (100-mm) Panel: 0.06 (0.34) Btu/h x sq. ft. x deg F (W/sq. m x K).

Structural Performance:
1 Fabricate casings to withstand 133 percent of the indicated static pressure without structural

failure. Wall and roof deflection at the indicated static pressure shall not exceed 1/8 (0.97)
inch/foot (mm/m).

Flammability:
1. Insulation and Other Materials Exposed to the Airstream:
a. All materials exposed to the airstream to comply with requirements of NFPA 90A or

NFPA 90B when tested in accordance with ASTM E 84.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment"
and Section 7 - "Construction and System Start-up."

ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - "HVAC
System Construction and Insulation."

GENERAL CASING FABRICATION REQUIREMENTS

General Casing Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Ch. 9, "Equipments and Casings," for acceptable construction details related to required
static-pressure classes.

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Ch. 9, "Equipment and Casings," for acceptable materials, material thicknesses, and casing
construction methods unless otherwise indicated. Sheet metal materials to be free of pitting, seam marks,
roller marks, stains, discolorations, and other imperfections.

1. Fabricate casings with more than 3-inch wg (750-Pa) negative static pressure in accordance with
SMACNA's "Rectangular Industrial Duct Construction Standards."
2, Fabricate casings with more than 2-inch wg (500-Pa) positive static pressure in accordance with

SMACNA's "Rectangular Industrial Duct Construction Standards."
Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Exterior-Surface Galvanized Coating Designation: G60 (Z180).
2. Interior-Surface Galvanized Coating Designation:

a. Sections Not Exposed to Moisture: G60 (Z180).
b. Sections Housing and Downstream from Cooling Coil and Humidifiers: G90 (Z2275).

Stainless Steel: ASTM A 480/A 480M, Type 304, and having a No. 2D finish.

Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and
galvanized.
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F. Sealing Requirement: SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Seal
Class A. Seal all seams, joints, connections, and abutments to building.

G. Access Doors: Fabricate access doors in accordance with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 9-15, "Casing Access Doors - 2-inch wg (500 Pa),” and Figure 9-
16, "Casing Access Doors - 3-10-inch wg (750-2500 Pa)"; and in accordance with pressure class of the
plenum or casing section in which access doors are to be installed.

1. Size: As required for passage of new fans and coils.
Vision Panel: Double-glazed, wire-reinforced safety glass with an airspace between panes and
sealed with interior and exterior rubber seals.

3 Hinges: Piano or butt hinges and latches; number and size in accordance with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible."

4, Latches: Minimum of two wedge-lever-type latches; operable from inside and outside.
5. Neoprene gaskets around entire perimeters of door frames.
6. Install doors to open against air pressure.
H. Condensate Drain Pans: Formed sections of Type 304, stainless steel sheet complying with requirements

in ASHRAE 62.1. Extend pans a minimum of 12 inches (300 mm) past coil.

1. Construct pans with a double-wall having space between walls filled with foam insulation and
sealed moisture tight.

2. Insulation: Polystyrene or polyurethane.

3. For units with stacked coils or stacked eliminators, provide intermediate drain pan or drain trough

to collect condensate from each coil row. Provide downcomer to conduct condensate from
intermediate pan or trough into lower drain pan. Intermediate drain pan, trough, and downcomer to
be constructed of 20-gauge (1.05-mm), Type 304, stainless steel.

4. Slope drain pan floor in a minimum of two planes to collect condensate from cooling coils
(including coil piping connections and return bends), eliminators, and humidifiers when units are
operating at maximum catalogued face velocity across cooling coil. All condensate to drain from
pan without any standing water.

5. Provide trap for each drain pan connection. Dimension trap as detailed on Drawings.

23 SHOP-FABRICATED CASINGS

A. Single- and Double-Wall Casings: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible" for sheet metal thickness based on indicated static-pressure class unless otherwise

indicated.
1. Outer Panel: Galvanized sheet steel.
B. Fabricate casings with standing seams and angle-iron reinforcements unless otherwise indicated.
C. Fabricate close-off sheets from casing to dampers, filter frames, and coils and between stacked coils. Use

G90 (Z275) galvanized sheet steel of same thickness as outer casing.

D. Bolt close-off sheets to frame flanges and housings. Support coils on stands fabricated from galvanized-
steel angles or channels.

E. Reinforce casings with galvanized-steel angles.
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F. Double-Wall Casing Inner Panel, Perforated: Galvanized sheet steel having 3/32-inch- (2.4-mm-)
diameter perforations, with overall open area of 23 percent. Comply with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible" for sheet metal thickness based on indicated static-pressure
class unless otherwise indicated. '

G. Double-Wall Casing Inner Panel, Solid: Sheet steel. Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for sheet metal thickness based on indicated static-pressure class unless
otherwise indicated.

24 CASING INTERSTITIAL INSULATION

A. Casing insulation is used to fill the interstitial void between inner and outer panel wall in double-wall
casing construction and provides thermal and acoustic insulation.

B. Interstitial Insulation, Fibrous Glass: Fibrous-glass insulation complying with ASTM E 84, NFPA 90A,
or NFPA 90B; and with NAIMA AH124.

1. Casing Wall Thickness: 2 (50) inches (mm).

2. Maximum Thermal Conductivity of Composite Panel: 0.27 (0.039) Btu x in./h x sq. ft. x deg F
(W/m x K) at 75 deg F (24 deg C) mean temperature.

3. Coat insulation with antimicrobial coating.

4. Cover insulation with polyester film complying with NFPA 701.

2.5 SEALANT MATERIALS

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets to
have a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested in
accordance with UL 723; certified by an NRTL.

B. Water-Based Joint and Seam Sealant:

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10 inch wg (2500 Pa), positive or negative.
Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel or stainless steel.

25 RuS L JOOUIS 1

C. Flanged Joint Sealant: Comply with ASTM C 920.

1. General: Single component, acid curing, silicone, elastomeric.
2. Type: S.

3. Grade: NS.

4, Class: 25.

5. Use: O.

D. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
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PART 3 - EXECUTION

3.1

32

33

EXAMINATION
Examine concrete bases and steel supports for compliance with requirements for conditions affecting
installation and performance of HVAC casings. Verify that there is sufficient clearance for access and to

install all piping, condensate traps, ductwork, and other fittings.

Examine casing insulation materials and liners before installation. Reject casings that are wet, moisture
damaged, or mold damaged.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install casings in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

Equipment Mounting:

1. Where indicated on Drawings, install HVAC casings on cast-in-place concrete equipment base(s).
Comply with requirements for equipment bases and foundations specified in Section 033000
"Cast-in-Place Concrete."

2. Comply with requirements for vibration isolation devices specified in Section 230548.13
"Vibration Controls for HVAC."

Apply sealant to joints, connections, and mountings.

Field-cut openings for pipe and conduit penetrations through casing walls; insulate and seal in accordance
with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

Seal all penetrations airtight. Cover with escutcheons and gaskets, or fill with suitable compound so there
is no exposed insulation. Comply with requirements for escutcheons specified in Section 230518
"Escutcheons for HVAC Piping." Provide shaft seals where fan shafts penetrate casing.

Support casings on base or foundation system. Secure and seal to base.

Support components rigidly with ties, braces, brackets, and anchors of types that will maintain housing
shape and prevent buckling.

Align casings accurately at connections, with 1/8-inch (3-mm) misalignment tolerance and with smooth
interior surfaces.

FIELD QUALITY CONTROL
Perform tests and inspections.

Tests and Inspections:
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1. Perform field tests of all fire dampers and control dampers, demonstrating that they open and close
. fully and without binding or excessive friction.
2. Inspect all duct and casing access doors and other openings having movable covers, demonstrating
that they are reasonably accessible, open and close fully without binding or excessive fiction, and
when fully closed, they seal properly.

C. HVAC casings will be considered defective if they do not pass tests and inspections.
D. Prepare test and inspection reports.
34 CLEANING

A Comply with requirements for cleaning in Section 233113 "Metal Ducts."

END OF SECTION 23 3119.13
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SECTION 23 3346 - FLEXIBLE DUCTS

PART 1 - GENERAL

1.1

A,

1.2

A

1.3

A

B.

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Non-insulated flexible ducts.

2. Insulated flexible ducts.
ACTION SUBMITTALS

Product Data: For each type of product.
Shop Drawings: For flexible ducts.

1. Include plans showing locations and mounting and attachment details.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted access panels
and access doors required for access to duct accessories are shown and coordinated with each other, using
input from installers of the items involved.

PART 2 - PRODUCTS

2.1

A.

ASSEMBLY DESCRIPTION

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 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.

Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test Code FD 72-R1."

Comply with ASTM E 96/E 96M, "Test Methods for Water Vapor Transmission of Materials."
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NON-INSULATED FLEXIBLE DUCTS
Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Flexmaster U.S.A.. Inc.

JP Lamborn Co.

McGill AirFlow LLC.

Thermaflex: a Flex-Tek Group company.

Ward Industries: a brand of Hart & Cooley. LLC.

g D=

Non-Insulated, Flexible Duct: UL 181, Class 1, two-ply vinyl film supported by helically wound, spring-
steel wire.

1. Pressure Rating: 10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa) negative.
2. Maximum Air Velocity: 4000 fpm (20 m/s).
3. Temperature Range: Minus 10 to plus 160 deg F (Minus 23 to plus 71 deg C).

Non-Insulated, Flexible Duct: UL 181, Class 1, black polymer film supported by helically wound, spring-
steel wire.

1. Pressure Rating: 4-inch wg (1000 Pa) positive and 0.5-inch wg (125 Pa) negative.
2. Maximum Air Velocity: 4000 fpm (20 m/s).
3. Temperature Range: Minus 20 to plus 175 deg F (Minus 29 to plus 79 deg C).

Non-Insulated, Flexible Duct: UL 181, Class 1, multiple layers of aluminum laminate supported by
helically wound, spring-steel wire.

1. Pressure Rating: 10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa) negative.
2. Maximum Air Velocity: 4000 fpm (20 m/s).
3. Temperature Range: Minus 20 to plus 210 deg F (Minus 29 to plus 99 deg C).

Non-Insulated, Flexible Duct: UL 181, Class 1, aluminum laminate and polyester film with latex adhesive
supported by helically wound, spring-steel wire.

1. Pressure Rating: 10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa) negative.
2. Maximum Air Velocity: 4000 fpm (20 m/s).

3. Temperature Range: Minus 20 to plus 210 deg F (Minus 29 to plus 99 deg C).
Non-Insulated, Flexible Duct: UL 181, Class 0, interlocking spiral of aluminum foil.

1. Pressure Rating: 8-inch wg (2280 Pa) positive or negative.

2. Maximum Air Velocity: 5000 fpm (25 m/s).

3. Temperature Range: Minus 100 to plus 435 deg F (Minus 73 to plus 224 deg C).
INSULATED FLEXIBLE DUCTS

Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Flexmaster U.S.A., Inc.
2. JP LLamborn Co.

3. McGill AirFlow LLC.
4,

Thermaflex: a Flex-Tek Group company.
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5. Ward Industries: a brand of Hart & Cooley. LLC.

Insulated, Flexible Duct: UL 181, Class 1, multiple layers of aluminum laminate supported by helically
wound, spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film.

Pressure Rating: 10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa) negative.
Maximum Air Velocity: 4000 fpm (20 m/s).

Temperature Range: Minus 20 to plus 210 deg F (Minus 29 to plus 99 deg C).
Insulation R-Value: Comply with ASHRAE/IES 90.1.

Ll LS

FLEXIBLE DUCT CONNECTORS

Clamps: Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action in
sizes 3 through 18 inches (75 through 460 mm), to suit duct size.

PART 3 - EXECUTION

3.1

A.

®

D.

INSTALLATION

Install flexible ducts according to applicable details in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible" for metal ducts and in NAIMA AH11 6, "Fibrous Glass Duct Construction Standards,"
for fibrous-glass ducts.

Install in indoor applications only. Flexible ductwork should not be exposed to UV lighting.

Connect diffusers or light troffer boots to ducts with maximum 60-inch (1500-mm) lengths of flexible duct
clamped or strapped in place.

Connect flexible ducts to metal ducts with draw bands.

Install duct test holes where required for testing and balancing purposes.

Installation:

1. Install ducts fully extended.

2. Do not bend ducts across sharp corners.

3. Bends of flexible ducting shall not exceed a minimum of one duct diameter,
4, Avoid contact with metal fixtures, water lines, pipes, or conduits.

5. Install flexible ducts in a direct line, without sags, twists, or turns.

Supporting Flexible Ducts:

1. Suspend flexible ducts with bands 1-1/2 inches (38 mm) wide or wider and spaced a maximum of

48 inches (1200 mm) apart. Maximum centerline sag between supports shall not exceed 1/2 inch

(13 mm) per 12 inches (300 mm).

Install extra supports at bends placed approximately one duct diameter from center line of the bend.

3. Ducts may rest on ceiling joists or truss supports. Spacing between supports shall not exceed the
maximum spacing per manufacturer's written installation instructions.

4. Vertically installed ducts shall be stabilized by support straps at a maximum of 72 inches (1800 mm)
o.c.

N
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END OF SECTION 23 3346
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SECTION 23 3416 - CENTRIFUGAL HVAC FANS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

1. Fan array systems.

ACTION SUBMITTALS
Product Data: For each type of product.

1. Construction details, material descriptions, dimensions of individual components and profiles, and
finishes for fans.

Rated capacities, operating characteristics, and furnished specialties and accessories.

Certified fan performance curves with system operating conditions indicated.

Certified fan sound-power ratings.

Motor ratings and electrical characteristics, plus motor and electrical accessories.

Material thickness and finishes, including color charts.

Dampers, including housings, linkages, and operators.

Fan speed controllers.

s B P e I

Shop Drawings:

—

Include plans, elevations, sections, and attachment details.

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances,
method of field assembly, components, and location and size of each field connection.

3. Include diagrams for power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Fan room layout and relationships between components and adjacent structural
and mechanical elements, drawn to scale, and coordinated with each other, using input from installers of
the items involved.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For centrifugal fans to include in normal operation, emergency operation,
and maintenance manuals with replacement parts listing.
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PART 2 - PRODUCTS

2.1

22

PERFORMANCE REQUIREMENTS

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.

NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of unit components.

ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section5 - "Systems and
Equipment" and Section 7 - "Construction and System Startup.”

ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating,
Ventilating, and Air-Conditioning."

FAN ARRAY SYSTEM

Manufacturers: Subject to compliance with requirements, available manufacturers offering products that
may be incorporated into the Work include, but are not limited to the following:

Acme Engineering & Manufacturing Corp.
Aerovent; a division of Twin City Fan Companies, Ltd.
COMEFRI.

Canarm Ltd.

Central Blower Company.

Chicago Blower Corporation.

Cincinnati Fan.

Loren Cook Company.

: New York Blower Company (The).

0. Northern Blower, Inc.

1.  Nortek Air Solutions

=SV RNA R LN~

Description:

1. The multiple fan array systems shall include multiple, direct driven, plenum fans constructed per
AMCA requirements for the duty specified class III as required. Class I fans are not acceptable.
Fans shall be rated in accordance with and certified by AMCA for performance. All fans shall

be selected to deliver the specified airflow quantity at the specified operating Total Static
Pressure and specified fan/motor speed. The fan array shall be selected to operate at a system Total
Static Pressure that does not exceed 90% of the specified fan’s peak static pressure producing
capability at the specified fan/motor speed. Each fan/motor cube or cell shall include a minimum
10-gauge, G 90 Galvanized steel intake wall, .100 aluminum spun fan inlet funnel, and a 10-gauge
G90 Galvanized steel motor support plate rail and structure.

2. All motors shall be standard foot mounted type TEAO selected at the specified operating voltage,
RPM, and efficiency as specified or as scheduled elsewhere. Motors shall meet the requirements of
NEMA MG-1 Part 30 and 31, section 4.4.2. Motors shall be as manufactured by Baldor, Siemens,
or Toshiba for use in multiple fan arrays that operate at varying synchronous speeds as driven by an
approved VFD. Motor HP shall not exceed the scheduled HP as indicated in the AHU equipment
schedule(s). Steel cased motors and/or ODP motors are not acceptable. All motors shall include
permanently sealed (L.10-400,000 hr) bearings and AEGIS™ shaft grounding to protect the motor
bearings from electrical discharge machining due to stray shaft currents.
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Each fan/motor assembly shall be dynamically balanced to meet AMCA standard 204-96, exceeding
category BV-5, to meet or exceed an equivalent Grade G.55, producing a maximum rotational
imbalance of .022” per second peak, filter in ( .55mm per second peak, filter in). Fan and motor
assemblies submitted for approval incorporating larger than 22” wheel size and 215 T frames size
motors shall be balanced in three orthogonal planes to demonstrate compliance with the G.55
requirement with a maximum rotational imbalance of .022” per second peak filter in (.55 mm per
second peak, filter in). Copies of the certified balancing reports shall be provided with the unit O&M
manuals at the time of shipment. Submittals that do not include a statement of compliance with this
requirement will be returned to the contractor without review.

Each individual cube or cell in the multiple fan arrays shall be provided with an integral back flow
prevention device that prohibits recirculation of air in the event a fan or multiple fans become
disabled. The system effects for the back flow prevention device(s) shall be included in the criteria
for TSP determination for fan selection purposes, and shall be indicated as a separate line item SP
loss in the submittals. Submitted AHU performance that does not indicate allowance for system
effects for the back flow prevention device(s) and the system effect for the fan and motor enclosure
in which each fan is mounted, will be returned to the contractor disapproved and will need to be
resubmitted with all of the requested information included for approval. Back Draft Damper
performance data that is per AMCA ducted inlet and discharge arrangements will not be accepted.
Damper data must be for the specific purpose of preventing back flow in any disabled fan cube and
that is mounted directly at the inlet of each fan. Motorized dampers for this purpose are not
acceptable. Submitted fan performance data which only reflect published performance for
individual fans in AMCA arrangement “A” free inlet and discharge will not be accepted. AHU
Manufacturers that do not manufacture the fans being submitted on must provide certified
performance data for fans as installed in the AHU unit with Back Draft damper effects included. At
the sole discretion of the engineer, such performance testing may be witnessed by the engineer
and/or the owner’s representative.

Each fan motor shall be individually wired to a control panel containing a single VFD, as specified
elsewhere. Each VFD shall be sized for the total connected HP for all fan motors contained in the
fan array. Wire sizing shall be determined, and installed, in accordance with applicable NEC
standards and local code requirements. Field controls to be added by BMS for the multiple fan
array.

Each fan & motor assembly shall be removable through a 28” wide, free area, access door located
on the discharge side of the fan wall array without removing the fan wheel from the motor.

MOTOR CIRCUIT PROTECTION

All motors in the FANWALL Array shall be provided with individual Motor ~ Protection for
thermal overload protection. All motor circuit protectors can be located in starting device
enclosure or, if required by design, in a separate enclosure. Motor circuit protector enclosure must
be located and mounted at a minimal distance from motors in the FANWALL Array. Provide
remote indication by means of aux contacts wired in series.

SOURCE QUALITY CONTROL

AMCA Certification for Fan Sound Performance Rating: Test, rate, and label in accordance with
AMCA 311.

AMCA Certification for Fan Aerodynamic Performance Ratings: Test, rate, and label in accordance with
AMCA 211.

AMCA Certification for Fan Energy Index (FEI): Test, rate, and label in accordance with AMCA 211.

Operating Limits: Classify fans in accordance with AMCA 99, Section 14.
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PART 3 - EXECUTION

3.1

3.2

33

INSTALLATION, GENERAL
Install centrifugal fans level and plumb.

Disassemble and reassemble units, as required for moving to the final location, according to manufacturer's
written instructions.

Lift and support units with manufacturer's designated lifting or supporting points.

Install units with clearances for service and maintenance.

Label fans according to requirements specified in Section 230553 "Identification for HVAC Piping and
Equipment.”

ELECTRICAL CONNECTIONS

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."

Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and
NECA 1.

Install nameplate for each electrical connection, indicating electrical equipment designation and circuit
number feeding connection.

1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in Section 260553
"Identification for Electrical Systems."
2. Nameplate shall be laminated acrylic or melamine plastic signs with a black background and

engraved white letters at least 1/2 inch (13 mm) high.

CONTROL CONNECTIONS
Install control and electrical power wiring to field-mounted control devices.

Connect control wiring according to Section 260523 "Control-Voltage Electrical Power Cables."

STARTUP SERVICE:

Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks in accordance with manufacturer's written instructions.
2, Verify that shipping, blocking, and bracing are removed.
3. Verify that unit is secure on mountings and supporting devices and that connections to ducts and

electrical components are complete. Verify that proper thermal-overload protection is installed in
motors, starters, and disconnect switches.

4, Verify that cleaning and adjusting are complete.
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3. For direct-drive fans, verify proper motor rotation direction and verify fan wheel free rotation and
smooth bearing operation.
6. For belt-drive fans, disconnect fan drive from motor, verify proper motor rotation direction, and

verify fan wheel free rotation and smooth bearing operation. Reconnect fan drive system, align and
adjust belts, and install belt guards.

7. Adjust belt tension.

8. Adjust damper linkages for proper damper operation.

9 Verify lubrication for bearings and other moving parts.

10.  Verify that manual and automatic volume control and fire and smoke dampers in connected
ductwork systems are in fully open position.

11.  Disable automatic temperature-control operators, energize motor and confirm proper motor rotation
and unit operation, adjust fan to indicated rpm, and measure and record motor voltage and amperage.

12.  Shut unit down and reconnect automatic temperature-control operators.

13. Remove and replace malfunctioning units and retest as specified above.

ADJUSTING
Adjust damper linkages for proper damper operation.
Adjust belt tension.

Lubricate bearings.

Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

CLEANING

After completing system installation and testing, adjusting, and balancing and after completing startup
service, clean fans internally to remove foreign material and construction dirt and dust

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect
components, assemblies, and equipment installations, including connections.

Perform tests and inspections.

1. Fan Operational Test: After electrical circuitry has been energized, start units to confirm proper
motor rotation and unit operation.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

3. Fans and components will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.

DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain centrifugal fans.
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END OF SECTION 23 3416
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SECTION 23 6200 - PACKAGED COMPRESSOR AND CONDENSER UNITS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section includes packaged, refrigerant compressor and condenser units.
1.3 ACTION SUBMITTALS
A. Product Data: For each compressor and condenser unit. Include rated capacities, operating characteristics,

and furnished specialties and accessories. Include equipment dimensions, weights and structural loads,
required clearances, method of field assembly, components, and location and size of each field
connection.

B. Shop Drawings: For compressor and condenser units. Include plans, elevations, sections, details, and
attachments to other work.

1. Wiring Diagrams: For power, signal, and control wiring.

C. Delegated-Design Submittal: For compressor and condenser units indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified professional
engineer responsible for their preparation.

1. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to
structure and to supported equipment. Include adjustable motor bases, rails, and frames for
equipment mounting.

2. Design Calculations: Calculate requirements for selecting vibration isolators and for designing
vibration isolation bases.

1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and coordinated
with each other, based on input from installers of the items involved:

Structural members to which compressor and condenser units will be attached.
Liquid and vapor pipe sizes.

Refrigerant specialties.

Piping including connections, oil traps, and double risers.

Compressors.

Evaporators.

vk W~
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Field quality-control reports.

Warranty: Sample of special warranty.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For compressor and condenser units to include in emergency,
operation, and maintenance manuals.

QUALITY ASSURANCE

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.

Fabricate and label refrigeration system according to ASHRAE 15, "Safety Standard for Refrigeration
Systems."

ASHRAE/IESNA 90.1 Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6,
"Heating, Ventilating, and Air-Conditioning."

COORDINATION

Coordinate sizes and locations of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Section 033000 "Cast-In-Place Concrete" and

Section 033053 "Miscellaneous Cast-In-Place Concrete."

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are
specified in Section 077200 "Roof Accessories."

Coordinate location of piping and electrical rough-ins.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace
components of compressor and condenser units that fail in materials or workmanship within specified
warranty period.

1. Failures include, but are not limited to, the following:
a. Compressor failure.
b. Condenser coil leak.

2= Warranty Period: 1 year from date of Substantial Completion — to include parts and labor.
Sa Warranty Period (Compressor Only): 5 years from date of Substantial Completion. This is a parts-
only warranty.
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PART 2 - PRODUCTS

2.1

COMPRESSOR AND CONDENSER UNITS, AIR COOLED, 6 TO 120 TONS (21 TO 422 kW)

Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Carrier Global Corporation.
2. Daikin Applied.
3. YORK: brand of Johnson Controls International plc, Building Solutions North America.

Description: Factory assembled and tested, air cooled; consisting of casing, compressors, condenser coils,
condenser fans and motors, and unit controls.

Compressor: Hermetic scroll compressor designed for service with crankcase sight glass, crankcase
heater, and backseating service access valves on suction and discharge ports.

1. Capacity Control: 4 Step capacity control with hot gas bypass.

Refrigerant: R-410A.

Condenser Coil: Seamless copper-tube, aluminum-fin coil, including subcooling circuit and backseating
liquid-line service access valve. Factory pressure test coils, then dehydrate by drawing a vacuum and fill

with a holding charge of nitrogen or refrigerant.

Condenser Fans: Propeller-type vertical discharge; either directly or belt driven. Include the following:

1. Permanently lubricated, ball-bearing totally enclosed motors.
2. Separate motor for each fan.
3. Dynamically and statically balanced fan assemblies.

Operating and safety controls include the following:

1. Manual-reset, high-pressure cutout switches.

2. Automatic-reset, low-pressure cutout switches.

3. Low-oil-pressure cutout switch.

4, Compressor-winding thermostat cutout switch.

5. Three-leg, compressor-overload protection.

6. Control transformer.

7. Magnetic contactors for compressor and condenser fan motors.

8. Timer to prevent excessive compressor cycling.

Accessories:

1. Low-voltage thermostat and subbase to control compressor and condenser unit and evaporator fan.
2. Gage Panel: Package with refrigerant circuit suction and discharge gages.
3. Hot-gas bypass kit.

4, Part-winding-start timing relay, circuit breakers, and contactors.

Unit Casings: Designed for outdoor installation with weather protection for components and controls and
with removable panels for required access to compressors, controls, condenser fans, motors, and drives.
Additional features include the following:
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1 Steel, galvanized or zinc coated, for exposed casing surfaces; treated and finished with
manufacturer's standard paint coating.

2. Perimeter base rail with forklift slots and lifting holes to facilitate rigging.
3. Gasketed control panel door.
4. Nonfused disconnect switch, factory mounted and wired, for single external electrical power
connection.
5. Condenser coil hail guard.
L. Capacities and Characteristics: See drawings.
22 MOTORS
A Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency
requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC
Equipment.”
1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not
require motor to operate in service factor range above 1.0.
2.3 SOURCE QUALITY CONTROL
A. Verification of Performance: Rate compressor and condenser units according to ARI 206/110.

B. Energy Efficiency: Equal to or greater than prescribed by ASHRAE/IESNA 90.1, "Energy Efficient
Design of New Buildings except Low-Rise Residential Buildings," Section 6, "Heating, Ventilating, and
Air-Conditioning."

C. Test and inspect shell and tube condensers according to ASME Boiler and Pressure Vessel Code:
Section VIII, Division 1.

D. Testing Requirements: Factory test sound-power-level ratings according to ARI 270.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of compressor and condenser units.

B. Examine roughing-in for refrigerant piping systems to verify actual locations of piping connections
before equipment installation.

C. Examine walls, floors, and roofs for suitable conditions where compressor and condenser units will be
installed.
D. Proceed with installation only after unsatisfactory conditions have been corrected.
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INSTALLATION

Install units level and plumb, firmly anchored in locations indicated.

Install roof-mounting units on equipment supports specified in Section 077200 "Roof Accessories."

Maintain manufacturer's recommended clearances for service and maintenance.

Loose Components: Install electrical components, devices, and accessories that are not factory mounted.

CONNECTIONS

Comply with requirements for piping in other Section 232113 "Hydronic Piping" and Section 232116
Hydronic Piping Specialties.” Drawings indicate general arrangement of piping, fittings, and specialties.

Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.

Connect refrigerant piping to air-cooled compressor and condenser units; maintain required access to

unit. Install furnished field-mounted accessories. Refrigerant piping and specialties are specified in

Section 232300 "Refrigerant Piping."

FIELD QUALITY CONTROL

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections, and to

assist in testing.

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test. Certify compliance with test
parameters.

2. Leak Test: After installation, charge system with refrigerant and oil and test for leaks. Repair
leaks, replace lost refrigerant and oil, and retest until no leaks exist.

3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor
operation and unit operation, product capability, and compliance with requirements.

4, Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

5. Verify proper airflow over coils.

Verify that vibration isolation and flexible connections properly dampen vibration transmission to
structure.

Compressor and condenser units will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.
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35 STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions and
perform the following:

a. Inspect for physical damage to unit casing.
b. Verify that access doors move freely and are weathertight.
c. Clean units and inspect for construction debris.
d. Verify that all bolts and screws are tight.
€. Adjust vibration isolation and flexible connections.
f. Verify that controls are connected and operational.
B. Lubricate bearings on fan motors.
C. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding.

D. Adjust fan belts to proper alignment and tension.

E. Start unit according to manufacturer's written instructions and complete manufacturer's startup checklist.
F. Measure and record airflow and air temperature rise over coils.
G. Verify proper operation of condenser capacity control device.
H. Verify that vibration isolation and flexible connections properly dampen vibration transmission to
structure.
L After startup and performance test, lubricate bearings.
3.6 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,

operate, and maintain compressor and condenser units.

END OF SECTION 23 6200
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SECTION 23 8216.13 - REFRIGERANT AIR COILS

PART 1 - GENERAL

1.1

A

1.2

A.

13

A.

1.4

A.

1.5

A.

1.6

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

1. Refrigerant air coils.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components and
profiles, and finishes for each air coil.
2. Include rated capacities, operating characteristics, and pressure drops for each air coil.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Floor plans, sections, and other details, or BIM model, drawn to scale, showing
the items described in this Section and coordinated with all building trades.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For air coils to include in operation and maintenance manuals.

FIELD CONDITIONS

Altitude above Mean Sea Level: 900 feet.

PART 2 - PRODUCTS

2.1

A.

PERFORMANCE REQUIREMENTS

ASHRAE 62.1 Compliance: Comply with applicable requirements in ASHRAE 62.1, Section 5, "Systems
and Equipment," and Section 7, "Construction and Startup."

REFRIGERANT AIR COILS 23 8216.13 -1



2.2

LFUCG Government Center Annex

Mechanical Upgrades Bid Number

102-2022 SF Project No. 21537
Performance Ratings: Tested and rated in accordance with AHRI 410 and ASHRAE 33.

Minimum Working-Pressure/Temperature Ratings: 200 psig (1380 kPa)/300 deg F (149 deg C).

Select cooling coils for no moisture carryover at design conditions. Provide moisture eliminators on
discharge face of cooling coil if necessary to eliminate moisture carryover.

Capacities and Characteristics: See drawings.

REFRIGERANT AIR COILS

Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Carrier Global Corporation.
2. Daikin
3. York

Source Limitations: Obtain refrigerant coils from single source from single manufacturer.

Description: Plate fin coils constructed of staggered tubes mechanically expanded into continuous collars
that are die-formed into plate fins. Coils are to be counterflow circuited and equipped with pressure-type
distributors, and distributor tubes are to be of equal length, to ensure equal distribution of refrigerant to
each circuit.

Circuiting: Interlaced.

Tubes:

1. Material: Copper.

2. Nominal Diameter: Selected for performance indicated.

3. Nominal Wall Thickness: As required by performance, minimum of 0.020 inch (0.5 mm) thick.

4. Return Bends: 180-degree bends; material and nominal diameter to match tubes.

5. Brazing: High-temperature brazing alloy with not less than 5 percent silver.

Fins:

1. Type: Plate.

2 Materials:
a. Aluminum: 0.0075 inch (0.19 mm) thick.

3. Collars: Full coliars for accurate fin spacing and maximum tube contact while leaving no surface of
tube exposed.

4. Configuration: Fin type as required by performance requirements.

5. Fin and Tube Joint: Silver brazed.

Headers:

—_—

Material: Seamless copper.

s Tube-to-Header Connections: Tube-to-header holes to intrude inward, so landed surface area is 3
times the core tube thickness, to provide enhanced header-to-tube joint integrity. Evenly extend
tubes within the ID of the header no more than 0.12 inch (3 mm).
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Header Top and Bottom Caps: End caps to be die-formed and installed on the ID of header, such
that the landed surface area is 3 times the header wall thickness.
Protect openings to prevent entry of dirt into coil.

H. Casings and Tube Sheets:

Depth: Extend coil casing and tube sheets a minimum of 1/2 inch (13 mm) beyond face of fins on
both entering and leaving sides.

2. Materials:
a. Galvanized steel, G90 (Z275) coating.
3. Top and Bottom Casings:
a. Flange face minimum of 1-1/2 inches (68 mm); double-flange edge for rigidity and ease of
removal with secondary flange face minimum of 1/2 inch (13 mm).
b. Thickness: Minimum of 16 gauge (1.6 mm) thick.
4. End Tube Sheets:
a. Tube sheet holes rolled to prevent chaffing of tubes during thermal expansion and
contraction.
] Flange face minimum of 1-1/2 inches (68 mm).
C: Thickness: Minimum of 16 gauge (1.6 mm) thick.
5. Intermediate Tube Sheets:
a. Tube sheet holes rolled to prevent chaffing of tubes during thermal expansion and
contraction.
b. Space intermediate tube sheets a maximum of 48 inches (1200 mm) o.c. and locate to provide
equal spacing between tube sheet across coil tube length.
c2 Flange face minimum of 1/2 inch (13 mm).
d. Thickness: Minimum of 16 gauge (1.6 mm) thick.
L Holes: Include number, size, and location of holes in casing and end tube sheets required for coil
installation.
J. Hardware: Use hex-head bolts, nuts, and washers constructed of Type 304 or Type 316 stainless steel.
K. Nameplate: Aluminum or stainless steel nameplate with brass or stainless steel chain for each coil, with the

following data engraved or embossed:

WRXNANR LN~

Manufacturer name, address, telephone number, and website address.
Manufacturer model number.

Serial number.

Manufacturing date.

Coil identification (indicated on Drawings).
Coil fin length.

Coil fin height.

Coil weight with fluid/without fluid.

Coil casing material and thickness.

Coil fin material and thickness.

Coil tube material and thickness.

Coil header material and thickness.
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MATERIALS

Aluminum: ASTM B209 (ASTM B209M).

Copper Sheet: ASTM B152.

Copper Tube: ASTM B75/75M annealed temper or ASTM B280 drawn temper.
Galvanized Steel: ASTM A653/A653M.

Stainless Steel: ASTM A240/A240M.

Steel: ASTM AS53/A53M.

SOURCE QUALITY CONTROL

Refrigerant Coils: Factory tested using dry nitrogen while coil is completely submerged underwater to
design pressure indicated, but not less than 400-psig (2758-kPa) internal pressure.

Coils to display a tag with inspector's identification as proof of testing.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

Examine ducts, plenums, and casings to receive air coils for compliance with requirements for installation
tolerances and other conditions affecting coil performance.

Examine roughing-in for piping systems to verify actual locations of piping connections before coil
installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Install coils level and plumb.

Install coils in metal ducts and casings constructed in accordance with SMACNA's "HVAC Duct
Construction Standards, Metal and Flexible."

Install stainless steel drain pan under each cooling coil.

1. Construct drain pans with connection for drain; insulated and complying with ASHRAE 62.1.

2 Construct drain pans to extend beyond coil length and width and to connect to condensate trap and
drainage.

3. Extend drain pan upstream and downstream from coil face.

4. Extend drain pan under coil headers and exposed supply piping.
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D. Install moisture eliminators for cooling coils. Extend drain pan under moisture eliminator.
E. Straighten bent fins on air coils.
F. Clean coils using materials and methods recommended in writing by manufacturers, and clean inside of

casings and enclosures to remove dust and debris.

33 PIPING CONNECTIONS

A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of
piping, fittings, and specialties.

B. Install piping adjacent to coils to allow service and maintenance.

C. Connect refrigerant piping according to Section 232300 "Refrigerant Piping."

END OF SECTION 23 8216.13
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SECTION 23 8414 — ULTRAVIOLET GERMICIDAL IRRADIATION IN HVAC

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the air and coil cleaning UVGI lights and accessories.

DEFINITIONS

UVGI: Ultraviolet germicidal irradiation.

SUBMITTALS

Product Data: Include rated capacities, exposure and lamp intensity calculations, operating characteristics,
furnished specialties, and accessories.

Shop Drawings: Detail fabrication and installation of UVGI. Include installation details, plans, elevations,
sections, details of components, and attachments to other work.

1. Wiring Diagrams: Power, signal, and control wiring.
Coordination Drawings: Detail UVGI and adjacent equipment. Show support locations, type of support,
weight on each support, required clearances, and other details, drawn to scale, on which the following items

are shown and coordinated with each other, based on input from installers of the items involved:

1. Structural members to which UV GI will be attached.
2. Size and location of initial access modules for acoustical tile.

Field quality-control test reports.

Operation and Maintenance Data: For UVGI to include in operation and maintenance manuals.

QUALITY ASSURANCE

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.

EXTRA MATERIALS

Provide 1 year of bulb replacement and disposal.
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COORDINATION

Coordinate location and installation of UVGI with manifolds in air-handling units. Revise locations and
elevations to suit field conditions and to ensure proper UVGI operation.

PART 2 - PRODUCTS

2.1

A.

UVGI

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:

1. UV Resources

Fixturing - shall consist of a Lamp Driver, Driver Housing, Wiring Loom, Lamp Holder, Lamp Holster,
and UV-C Lamp.

Irradiation ~ Fixtureless lamps shall be installed in sufficient quantity to provide a minimum of 6 UV-C
lamp Watts per square foot of coil surface area, consistent with ASHRAE 2011 Handbook, Chapter 60.8.
They shall provide an “equal” distribution of 360 degree irradiation using the lowest possible shadowed
losses in the plenum to provide the highest UV-C energy absorption by airborne microbial products. The
energy striking “all” surfaces shall be sufficient to maintain coil capacity by degrading all surface mold,
bacteria and other organic material found in HVAC systems.

Power Supply - The power supply shall be UL Listed, 120-277Vac - 50/60Hz, HO type. They shall be High
Power Factor, Low THD, Class P, Sound Rated “A”, Type 1 Outdoor designs with inherent Thermal
Protection, no PCB’s and labeled for field wiring. They shall be capable of operating at temperatures of
from 1-90 degrees C while producing the specified output and organism destruction at no more than 10
Watts of power consumption for each square foot of treated, cross sectional plane. The power supply shall
be capable of ensuring a minimum of 9000 hours of lamp life, and with 85% of its initial output at end of
the lamps useful life. The power supply shall be protected against “end of lamp life” conditions, and
warranted for 5 years.

Power Supply Housing — shall be NEMA 2/IP11 compliant, constructed of 20ga galvanized, powder coated
steel and designed to facilitate NEC style Driver installations outside of plenums. The Housing shall
accommodate the required number of Drivers while protecting against electrical shock and moisture
incursion,

Plenum Wire Loom - Wire Loom shall be plenum rated with an option for a metallic clad-ding and of
sufficient length to facilitate lamp connection to a remotely located Power supply. The Loom shall be
capable of carrying the striking and operational voltage and meet UL Subject 13 and UL 1581, and Article
725 of the NEC. The optional metallic Loom cladding shall be UL recognized DXUZ2 and constructed of
flexible galvanized steel and cover the entire Loom.

Lamp Plug & Holder - Shall be UL listed, 4-pin SE type capable of accommodating a single-ended lamp.
The Holder shall be constructed of UV resistant materials and designed to connect the Lamp to the Plug,
Holder and Plenum Wiring Loom to protect against electrical shock, moisture and separation.

Lamp Holsters - shall be a Dual type and permanently affixed within the irradiated cavity. They shall be
constructed of UV-C resistant materials and provide for maximum flexibility in Lamp positioning, removal
and fastening strength.
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Lamps - Lamp Watts shall be printed on all lamps, no exceptions. They shall be high output (HO), T35
diameter, hot cathode, single-ended 4-pin types that produce UV-C energy primarily at the 254nm
wavelength. Each lamp shall contain no more than 8 mg of mercury and be capable of operating in air
temperatures of 1-70° C, at any velocity. Useful lamp life shall be 9000 hours (minimum) with no more
than a 15% output loss at the end of the lamps life. They shall not produce measurable ozone.

Lamp and Lamp Power Monitoring - shall supply continuous monitoring device that provides a direct on/off
LED display lamp, and a 3V-5V on/off signal, as an indicator to a building management system that
lamp(s)/power supply(s) is/are operational. Optional remote monitor(s) shall be installed outside the
plenum in a NEMA 4 enclosure to directly/remotely monitor up to 8 lamp/ power supply combinations or
more with the option for a single signal to the building management system.

Safety — UV-C system On/Off switch(s) shall be installed on the exterior of all UV-C plenums next to
the plenum access door. Mechanical interlock switches and UV-C warning labels shall be installed on
all UV-C accesses to ensure that the UV-C fixtures are de-energized, and personnel properly cautioned
before any access is opened.

PART 3 - EXECUTION

3.1

32

33

34

EXAMINATION

Examine air-handling units, and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install UVGI with required clearance for service and maintenance.

Seal UVGI electrical penetrations.

Install seismic restraints on UVGI. Seismic restraints are specified in Division 23 Section "Vibration and
Seismic Controls for HVAC Piping and Equipment.”

CONNECTIONS

Install electrical devices and piping specialties furnished by manufacturer but not factory mounted.
Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables.”

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust
components, assemblies, and equipment installations, including connections. Report results in writing.
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B. Perform tests and inspections and prepare test reports.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
components, assemblies, and equipment installations, including connections, and to assist in testing.

C. Tests and Inspections:
1. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor
rotation and unit operation.
2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

D. Remove and replace malfunctioning units and retest as specified above.

35 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain UVGI. Refer to Division 01 Section "Demonstration and Training."

END OF SECTION 23 8413
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DIVISION 26 — ELECTRICAL

SECTION 26 0000 — GENERAL ELECTRICAL PROVISIONS

PART 1 - GENERAL

1.1

1.2

1.3

A

REVIT

The plans, sections and risers were made with REVIT. This program has some limitations on the types of
devices, equipment and accessories... that can be show. The contractor should review the specifications and
details for the proper type of devices, equipment and accessories... because what is shown on the plans may
be the "closest" available within the limitations of REVIT and not exactly what is required by the contract
specifications and details.

Mounting heights may have been modified to show elements on the correct floor plan for bidding.
Coordinate with the architect and engineer if it is not clear.

Components may be orientated for clarity. Actual components shall be orientated as required by
specifications, service requirements or manufacturers recommendations.

GENERAL

The General Conditions, Special Conditions, Supplemental Conditions, Instructions to Bidders, and other
Contract Documents apply to this branch of the work as well as to the other branches.

The Contractor shall familiarize himself with the work of all other trades, general type construction, and
the relationship of his work to other sections. He shall examine all working drawings, specifications and
conditions affecting his work. The Contractor shall visit the premises and thoroughly familiarize himself
with all details of the work and working conditions, verify all dimensions in the field and advise the
Engineer of any discrepancy before fabricating or performing any work.

The work shall include complete testing of all equipment, conduit and wiring at the completion of the work
and making any minor connection changes or adjustments necessary for the proper functioning of the
system and equipment.

Perform any necessary temporary work during construction.

Work under this section shall conform to governing codes, ordinances and regulations of the City, County
and State.

The Contractor shall be responsible for any errors in fabrication, for the correct fitting, installation and
erection of the various electrical systems.

SCOPE

Furnish and install all wiring devices and equipment, etc., unless otherwise indicated, for the complete

electrical systems. It is the intent that the entire electrical work and all electrical systems shall be complete
in every respect and that all outlets, receptacles, fixtures, motors, equipment, devices, etc., shown, noted,
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or required shall be completely connected from source of power to final connection, ready for satisfactory
operation.

ELECTRICAL MATERIALS

It is the intent of these specifications that the conductive materials used in the manufacture of, but not
limited to, the following types of equipment be of copper construction:

1. Electrical Power Conductors and Cables (all voltages)
2. Switchboards
3. Panelboards

CONCRETE FOUNDATION PADS

The Contractor under this Division will provide all concrete curbs, bases and pads for all electrical
equipment shown on the Drawings.

The Contractor for this Division shall verify the sizes and locations of all supports, curbs, bases and pads
prior to the pouring of same to be certain that the installed units will fit.

The Contractor for this Division shall set anchor bolts in exact position prior to pouring of concrete. Sizes
and locations of bolts shall be determined by the manufacturer's recommendations for the equipment
served.

All concrete pads shall be installed prior to setting equipment in place.

PROTECTION

All work, equipment and materials shall be protected at all times. All conduit openings shall be closed with
caps or plugs during construction. All equipment and accessories shall be tightly covered and protected
against dirt, water or other injury during the period of construction.

AUTOMATIC TEMPERATURE AND ASSOCIATED SYSTEMS CONTROLS

All wiring associated with the automatic temperature controls system and all associated conduit not
specifically designated to be provided shall be included by others and specified under division of these
specifications including motor starter interlock wiring.

EQUIPMENT FURNISHED BY OTHERS

It shall be the responsibility of this Contractor to check voltage and current ratings of motors, relays,
starters, switches, etc., of equipment furnished by others not connected under this section of the
specifications. Nominal motor voltage ratings should be as follows:

1. For connection to 480V system — NEMA 460 volts
2. For connection to 208V system - NEMA 200 volts.
3. For connection to 110V system - NEMA 115 volt.

Motors not conforming to these ratings shall be called to the attention of the related subcontractor and the
Owner/Architect.
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EQUIPMENT INSTALLATION INSTRUCTIONS

Install electrical conduit, wiring and equipment in strict accordance with manufacturer's recommendations.
Provide equipment accessories necessary for proper operation or recommended by the manufacturer, even
if such accessories are not shown on the drawings or mentioned in the specifications.

INSTALLATION OF EQUIPMENT

All appliances, materials and equipment shall be installed and connected in accordance with the best
engineering practice and in accordance with manufacturers' instructions and recommendations. All
electrical connections, etc., recommended by the manufacturer or required for proper operation shall be
furnished and installed complete.

EQUIPMENT CONNECTIONS

Make connections to equipment furnished by others whenever such equipment is shown on any part of the
drawings or mentioned in any section of the specifications.

Verify equipment locations and the sizes, number, locations, and types of connections to be made before
installation of any such equipment.

BELT AND MACHINERY GUARDS

Belt Guards

1. Each belt drive shall be equipped with a guard, constructed of 12-gauge sheet steel, and designed to
enclose all moving parts. Tops and bottoms of guards shall be of 18-gauge sheet steel.

2. Guards shall be designed with adequate provision for motor adjustments. Means shall also be

provided to permit oiling, use of speed counters, and other maintenance and testing operations with
the guard in place.

Machinery Guards

1. Each rotating shaft flexible coupling shall be provided with a removable protective guard
constructed of a U-shaped 16-gauge sheet steel plate with securing flange to floor or base. Length
of guards shall be sufficient to overhang rotating couplings a minimum of 1" on each side.

2. Guards shall be secured to the foundations or floors by heavy angle supports and anchor bolts.
Braces or supports secured to motors will not be permitted and braces or supports must not "bridge"
the sound and vibration isolators.

OPENINGS

The Contractor under this Division shall be responsible for the openings he may require in floors, walls or
ceilings of any type construction whether or not shown on the Architectural and/or Structural Drawings.

Openings that have been shown on the Architectural and/or Structural Drawings will be provided under
other Divisions; however, the responsibility for the correct size and location of such openings shall be that
of the Contractor under this Division.
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Openings that have not been shown on the Architectural and/or Structural Drawings shall be provided by
the Contractor under this Division as directed by the Architect,

FIRE BARRIER PENETRATION SEALS:

Provide seals for any opening through any walls, floors, or ceilings used as passage for electrical
components such as conduit, cabling, etc.

General: Provide manufacturer's standard fire-stopping sealant, with accessory materials, having
fire-resistance ratings as established by testing identical assemblies per ASTM E 814 by Underwriters'
Laboratories, Inc. or other testing and inspecting agency acceptable to authorities having jurisdiction.
Sealant shall provide protection equal or exceeding the fire resistance rating of fire rated walls, partitions,
ceilings or floors. Use two-part or one-part sealants as required to meet required fire resistance ratings.

Foamed-In-Place Fire-Stopping Sealant: Two-part, foamed-in-place, silicone sealant formulated for use in
a through-penetration fire-stop system for filling openings around cables, conduit, pipes and similar
penetrations through walls and floors.

One-Part Fire-Stopping Sealant: One-part elastomeric sealant formulated for use in a through-penetration
fire-stop system for sealing openings around cables, conduit, pipes and similar penetrations through walls

and floors.

Available Products: Subject to compliance with requirements, products which may be incorporated in the
Work include, but are not limited to, the following:

Products: Subject to compliance with requirements, provide one of the following:

1. Foamed-in-Place Fire-Stopping Sealant:
a. "Dow Corning Fire Stop Foam"; Dow Corning Corp.
b. "Pensil 851"; General Electric Co.
2. One-Part Fire-Stopping Sealant:
a. “Dow Comning Fire Stop Sealant"; Dow Corning Corp.
b. "3M Fire Barrier Caulk CP-25"; Electrical Products Div./3M.
c. "RTV 7403"; General Electric Co.
d. "Fyre Putty"; Standard Oil Engineered Materials Co.

Installation of Fire-Stopping Sealant: Install sealant, including forming, packing, and other accessory
materials to fill openings around mechanical and electrical services penetrating floors and walls to provide
fire-stops with fire resistance ratings indicated for floor or wall assembly in which penetration occurs.
Comply with installation requirements established by testing and inspecting agency.

SINGULAR NUMBER

In all cases where a device or piece of equipment is referred to in the singular number (such as a light
fixture, etc.), it is intended that such reference shall apply to as many such items as are required to complete
the installation.
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CONNECTION TO EXISTING ELECTRICAL SYSTEMS

The Contractor under this Division shall make all necessary electrical connections to all undisturbed
existing electrical systems, as shown on the Drawings and/or required for their proper operation with the
new system.

UTILITY SERVICE MARKERS

The Contractor under this Division shall furnish and install markers for underground electrical utility
services at the locations shown on the Drawings. The exact location of services shall be determined at the
time of installation by triangulation.

Markers shall consist of bronze plates, ground and polished, marked to identify the service. Markers shall
also be stamped with arrows indicating the direction the service extends. A typical marker detail is shown
on the Drawings.

Markers locating services at the building shall be installed in masonry or concrete walls two feet (2') above
grade. Markers locating services elsewhere on the site shall be installed in concrete walks or curbs, or in 6"
x 6" steel reinforced concrete posts as detailed.

One marker may be used for a maximum of two (2) common services such as primary and secondary duct
banks. Where one marker is used, it shall be labeled with both services.

SPECIAL NOTE

All openings in electrical equipment, enclosures, cabinets, outlet and junction boxes shall be by means of
standard knockouts or shall be sawed or drilled. The use of a cutting torch is prohibited.

EQUIPMENT IDENTIFICATION

The Contractor for this Division shall furnish and install on all electrical equipment such as switches,
starters, panelboards, etc., a nameplate giving its name and function.

Nameplates shall be engraved bakelite (white letters on black background) and shall be equal to Seton
Nameplate, C. H. Hanson or Identifications.
MOTOR PROTECTION INFORMATION

The Contractor for this Division shall provide the following information for each motor installed on this
project, regardless of the supplying Contractor:

1. Motor full load current
2. Motor starter heater size - where applicable
3. Fuse size

This information shall be provided in tabulation form before final payment will be made to the Contractor.
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EQUIVALENT MATERIAL AND EQUIPMENT

The material and equipment described herein have been specified according to particular trade names or
makes; however, the Contractor may offer substitute material and equipment in lieu of that specified,
provided such material and equipment meet all the requirements of those specified and are approved by the
Architect. /Engineer. The manufacturer's warranty covering each item of substituted material or equipment
shall be equal to the warranty covering the material or equipment specified.

Where equipment is approved which requires different arrangement of connections from those shown, it
shall be the responsibility of the Contractor to install the equipment to operate properly and in harmony
with the intent of the Drawings and Specifications, and to make all changes in the work required by the
different arrangement of connections.

PERMITS, CODES AND APPROVALS

Permits

1. All permits necessary for the complete Electrical systems shall be obtained by the Contractor for
Division 26 from the authorities governing such work. The cost of all permits shall be borne by this
Contractor.

Codes and Rules and Regulations

1. The minimum standard for all electrical work shall be the latest revision of the National Electrical
Code. Whenever and wherever state and/or local laws and/or regulations require a higher standard
than the current National Electrical Code, then these laws and/or regulations shall be followed.

Approvals

1. All work must be approved by the Architect /Engineer and the Owner before final payment will be
made.

INSPECTIONS

The Contractor under this Division shall furnish electrical inspection by the inspection agency having
jurisdiction. The Electrical Inspector shall be notified in writing immediately upon the start of the work
and a copy of the notice shall be sent to the Architect/Engineer. All costs incidental to the electrical
inspection shall be borne by the Contractor for Division 26.

The inspection shall be scheduled for rough as well as finished work. The rough inspection shall be divided
into as many inspections as may become necessary to cover all roughing-in. A punch list inspection shall
be scheduled with a representative of the Architect /Engineer present. The punch list inspection shall be
made with panelboard and junction box covers removed.

Before final acceptance, the Contractor for Division 26 shall furnish a Certificate of Final Approval by the
Electrical Inspector to the Architect /Engineer and the Owner.
UL LISTINGS

Materials and appliances for the type for which there are Underwriters' Laboratories standard requirements
listings and labels, shall have listing of Underwriters' Laboratories and shall be so labeled, or shall conform
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to their requirements, in which case certified statements to that effect shall be furnished by the manufacturer
with a copy of an examination report by a recognized testing laboratory acceptable to the Engineer.

WORKMANSHIP

Competent workmen shall be employed on all phases of the work. Poor workmanship will be rejected and
will constitute cause for removal of the individual performing the work.

COOPERATION WITH OTHER CONTRACTORS

Each Contractor shall demand and examine all Drawings and Specifications pertaining to the construction
before installing the work described and shown under these Drawings and Specifications. Each Contractor
shall cooperate with all other Contractors in locating piping, conduit, openings, chases and equipment in
order to avoid conflict with any other Contractor's work. All work installed above a lay-in ceiling must be
coordinated and installed so there is a minimum of 4 inches between the top of the ceiling grid and the
bottom of the installation.

If any discrepancies occur between the accompanying Drawings and these Specifications and Drawings
and Specifications covering other Contracts, each Contractor shall report such discrepancies to the
Architect/Engineer far enough in advance so that a workable solution can be presented. No extra payment
will be allowed for relocation of piping, ductwork, conduit and equipment not installed in accordance with
the above instructions, and which interferes with work and equipment of other Contractors.

COORDINATION OF WORK ABOVE LAY-IN CEILING

All work installed above a lay-in ceiling must be coordinated and installed so there is a minimum of 4
inches between the top of the ceiling grid and the bottom of the installation. Installation shall not obstruct
equipment access space or equipment removal space.

MAINTAINING EXISTING FACILITIES

The existing services to and within the building shall be maintained during the construction without
interruption, except for short periods of time that may be required to make changeover connections. The
Architect /Engineer shall be notified in advance and an agreement reached as to when the connections are
to be made and the length of time the particular facility will be out of service.

All temporary connections that may be necessary to continue these services shall be properly made and
maintained in a safe and substantial manner until the permanent facilities are activated. Upon completion,
remove all temporary work, and completely restore all areas that may be affected.

At any time the existing building facilities are interrupted, the Contractor shall work continuously until the
permanent services are restored. The Contractor shall pay for all premium time necessary to comply with
these requirements.
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GUARANTY CERTIFICATES

Certificates of guaranty accompanying those items of mechanical and electrical equipment on which
manufacturer's guarantees have been specified, or are normally provided, shall be completely executed by
the Contractor and delivered to the Architect before completion of the work.

CLEANING

After the Architect /Engineer has completed examination, the Contractor shall remove all stickers, tags,
etc., and shall thoroughly clean all equipment, fixtures and materials installed under his section of the work.

Surplus material, rubbish and equipment resulting from the work shall be removed from the building and
premises by the respective Contractors upon completion of the work in accordance with the General
Conditions.

PAINTING

All exposed conduit and equipment installed under this Division, where required, shall be thoroughly
cleaned and readied for painting.

Painting in new areas and in existing building areas shown to be remodeled on the Architectural Drawings
will be done by the Contractor under Division 9.

Painting in all other areas of the existing building which have been cut and patched under this Division
shall be painted to match exactly the existing adjacent surfaces. Where a match cannot be made, the entire
surface shall be repainted. All painting shall be performed in strict accordance with the Specifications in
Division 9. All exposed electrical work in these areas shall also be painted to match adjacent surfaces.

Do not paint Cables or Wires.

WORKMANSHIP

Work shall be performed by mechanics skilled in their respective trades and shall present appearance typical
of best trade practice. Work not installed in this manner shall be repaired, removed or replaced, or otherwise
remedied as directed by the Architect/Engineer.

SUPERVISION

The Contractor shall personally supervise the work or have a competent superintendent, satisfactory to the
Architect/Engineer and Owner on the work at all times during progress with full authority to act.

The Contractor shall lay out his work and be responsible for any necessary lines, levels, elevations and
measurements. He must verify the figures shown on the drawings before laying out the work and will be
held responsible for any error resulting from his failure to do so. Work at the site of the project shall be
observed by the Architect/Engineer or his representative.

Final Inspection: At the time of final inspection of the work performed under this Contract, systems shall
be complete in every respect and in perfect operating condition. Surplus materials of every character
resulting from work of this section shall have been removed. Sanitary sewers shall be free from sand, silt

GENERAL ELECTRICAL PROVISIONS 26 0000 - 8



1.34

1.35

1.37

1.38

LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

or other obstructions. Any defect discovered in the utilities subsequent to this inspection shall have been
corrected.

INTERPRETATIONS

Wherever in these Specifications, the term "General Contractor” is used, it shall be understood to mean the
Contractor engaged in the general construction portion of the work. Similarly, wherever the "Heating and
Air Conditioning Contractor," "Plumbing Contractor," "Sprinkler Contractor," or "Contractor for Division
26" is mentioned as such, it shall be understood to refer to the Contractor engaged in that particular branch
of the work.

1. It shall also be clearly understood that all Contractors for all branches of the work shall cooperate
with each other in the coordination of the construction.

2. It shall also be clearly understood that the entire construction is one responsibility and all
Contractors for all branches of the work shall cooperate with each other in the coordination of the
construction.

WORKING DRAWINGS

Scale of drawings is approximate. Do not scale the drawings to determine locations of electrical work.
Exact locations, dimensions and elevations shall be governed by field conditions. Make field measurements
of building before fabricating or installing equipment or materials.

Drawings are based on physical dimensions of one or more manufacturer's equipment. Other approved
equipment shall be of such dimensions that it can be readily installed in available space, leaving ample
clearance for proper maintenance.

Intent of drawings is to show systems and sizes. Drawings do not necessarily show all required offsets.
Work shall be installed to conform with space limitations. Offsets, transitions, fittings, etc., shall be
provided as part of the Contract where required to attain this objective.

ELECTRICAL DRAWINGS AND SPECIFICATIONS

The Drawings and Specifications are intended to cover all work enumerated under the respective headings.
The Drawings are diagrammatic only. The Contractor shall not take advantage of conflict or error between
the Drawings and Specifications but shall request a clarification of such before making his proposal.
ARCHITECTURAL DRAWINGS AND SPECIFICATIONS

The Contractor shall refer to the Architectural and Structural Drawings and Specifications for the general
construction of the building, for floor and ceiling heights, for location of walls, partitions, beams, etc., and

shall be guided accordingly for the setting of all sleeves, inserts and equipment.

Under no circumstances shall a Contractor scale the Drawings for the location of equipment and work.

DISCREPANCIES

If any discrepancies occur between the accompanying Drawings and these Specifications and Drawings
and Specifications covering other Contracts, report such discrepancies to the Architect/Engineer far enough
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in advance so that a workable solution can be presented. No extra payment will be allowed for relocation
of piping, ductwork, conduit and equipment not installed in accordance with the above instructions, and
which interferes with work and equipment of other Contractors.

RESTORATION OF SURFACES

The Contractor shall restore to their original conditions all paving, curbing, sidewalks, surfaces, drainage
ditches, and structures, fences, shrubs, and other items damaged or removed by his operations.
Replacement and repairs shall be in accordance with good construction practice and shall match material
employed in the original construction of the item to be replaced.

Unless otherwise noted in the Architectural specifications, this contractor shall seal, repair, and/or patch all
openings and disturbances to the building surfaces resulting from the demolition and installation of
equipment. Repairs and patching shall match the existing surfaces and be in accordance with the
Architectural specifications, where applicable. See paragraph above concerning painting for additional
requirements.

SHOP DRAWINGS

Equipment and material shop drawings, catalog sheets and descriptive data shall be submitted, each with a
cover sheet first listing the project name, the Contractors, Architect and Engineer, and date of submittal.
Next the section of the Specifications shall be listed stating the section for which the equipment is being
proposed. Next, outline equipment showing compliances to the specification requirements, such as
capacities, special accessories, options, model, sizes, etc. Reverse side of cover sheet shall be left for
Contractors' stamps showing review and space for Engineers' review stamp. Catalog sheets shall be marked
showing equipment proposed.

Materials submitted without cover sheet or Contractor review stamp and without required information will
be returned to the Contractor.

No roughing-in, connections, etc., shall be done until acceptable shop drawings are in the hands of the
Contractors. It shall be the responsibility of the Contractor to obtain acceptable shop drawings and to make
connections, etc., in the neatest and most workmanlike manner possible.

Submittal data must be complete for each piece of equipment. Partial or incomplete data will not be
processed.

PHASING OF WORK

The Contractor under this Division shall refer to Mechanical Drawings for a complete description of the
schedule for phasing of work on this project.

STRUCTURAL RESPONSIBILITY

The Contractor shall be responsible for properly shoring, bracing, supporting, etc., any existing and/or new

construction to guard against cracking, settling, collapsing, displacing, or weakening. No structural member
shall be cut or otherwise weakened in any manner without the written consent of the Architect/Engineer.
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Any damage occurring to the existing and/or new structures, due to failure to exercise proper precautions
or due to action of the elements, shall be promptly and properly made good to the satisfaction of the Owner
or Architect/Engineer, without cost to either the Owner or the Architect/ Engineer.

ASBESTOS

If during the course of his work the Contractor observes the existence of asbestos, or asbestos-bearing
materials, the Contractor shall immediately terminate further work on the project and notify the Owner of
the condition. The Owner will, after consultation with the Engineer, determine a further course of action.

ACCESS UNITS

General: The work of this article is limited to the provisions for access through other work for access to
electrical work and does not include internal access provisions (within the electrical work). In general, and
where possible, furnish or furnish-and-mount required access units in other trades' work prior to their work,
so that cutting and patching for the subsequent installation of such access units will not be required. In
occupied spaces, provide finished access units of the maximum concealment type, including locks where
appropriate, and matching access units provided in the same expanse of finish (for non-mechanical access,
if any).

The scope of access units to be furnished or provided as electrical work includes those units indicated on
the electrical drawings or specified in Division 26 sections, and those additional units required for adequate
access to electrical work and not shown or specified individually.

Access Doors: Standard welded-steel construction, 16-gage frames and 14 gage door panels, 175 degree
concealed spring hinges, rust-inhibitive prime coat, flush cam lock (for screw-driver operation where keyed
lock is not required), recessed to receive applied finish where applicable (such as in concealed spline
ceilings).

Removable Access Plates: Where only hand access is sufficient, provide removable plate-type access unit,
or minimum size which will facilitate the required access. Provide units of the type, style, design, material
and finish appropriate for the location and exposure in each instance. In exposed surfaces of occupied
spaces provide round plate units, flush floor units and frameless low-profile wall units, primed-for-paint in
painted surfaces and polished chrome or stainless-steel finish in other surfaces.

Access Thru Fire Rated Walls or Ceilings: Where access doors or plates are required in fire rated partitions
or ceilings, provide U.L. listed "B" Label doors or plates rated for 1-1/2 hours. Fumish doors with
automatic closers and key operated latches that latch automatically when door closes.

OWNER OCCUPANCY

Full Owner Occupancy: The Owner will occupy the site and building surrounding construction area during
the entire construction period. Cooperate with the Owner during construction operations to minimize
conflicts and facilitate Owner usage. Perform the Work to minimize interference with the Owner's
operations. Perform portions of work on premium time if required to do so by the Owner.
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PROVIDING AIRTIGHT SPACES

In rooms where room walls extend above ceiling to the floor or roof above, caulk around all new and
existing penetrations through walls, ceilings, floors and/or roofs to make completely airtight rooms. Seal
penetrations both above and below suspended ceilings. Seal any openings left by removal of any existing
or new work. Caulking used shall be the same type as specified in the Architectural Specifications.

Patch around rough openings of penetrations to form a tight fit before caulking.

LINTELS:

General: Provide lintels for penetration of electrical systems through masonry walls if not provided
elsewhere in these specifications. Lintels shall be type and size required to span the required openings.

Lintels will not be required for openings 16 inches length or less.

ELECTRICAL WORK IN EXISTING (RENOVATED) AREAS

In existing areas where new work is shown, remove all existing exposed conduits, wiremold, surface and
flush outlet boxes, wiring devices, fixtures, panels, etc., not required for new arrangement.

Maintain and restore, if interrupted by removals or in path of new construction, all circuits, conduits and
feeders passing through and serving undisturbed areas (shown or not shown).

Install all new work as indicated. Flush outlet boxes may be reused if at proper height, location and in good
condition. Existing concealed conduits may be reused if in good condition, circuitry shown on plans shall
govern. All other materials removed shall be removed from the job site or turned over to the Owner.

Where any existing outlet (electric, telephone, nurse call, TV, etc.) is noted or required to be removed, the
Contractor under this Division shall connect conduit, pull in new conductors and reconnect as required for
feed-thru of circuits to ensure all circuits downstream from removed outlets will remain operational.

Before start of work, the Contractor shall check all existing devices, light fixtures and equipment that is
noted or required to be reused, to satisfy himself that they are operating properly. Should any of the items
not be operating, the Contractor shall report same to the Architect/Engineer and await his directions.
Contractors not complying with the above will be responsible for providing operational items as his
expense.

Contractor shall make a complete survey of the existing building before bidding the project. Any conflicts
between the plans and/or notes and existing conditions must be brought to the attention of the
Architect/Engineer before bidding. If no questions and/or conflicts are brought to the attention of the
Architect/Engineer, it will be assumed that the Contractor has completed the survey.

CIRCUIT HOME RUNS

All home runs for electrical feeders are to be installed as indicated on the drawings with respect to circuit
groupings and home run location.

Home run circuits may not be consolidated into larger conduits without the express written approval of the
Engineer.
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PART 2 - PRODUCTS

2.1 Not Applicable

PART 3 - EXECUTION

3.1 Not Applicable

END OF SECTION 26 0000

GENERAL ELECTRICAL PROVISIONS 26 0000-13



LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

SECTION 26 0411 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1

1.2

13

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Demolition and removal of selected portions of building or systems.
2. Demolition and removal of selected site elements.

3. Salvage of existing items to be reused or recycled.

DEFINITIONS

Remove: Detach items from existing construction and legally dispose of them off-site unless indicated to
be removed and salvaged or removed and reinstalled.

Remove and Salvage: Carefully detach from existing construction, in a manner to prevent damage, and
deliver to Owner.

Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall where
indicated.

Existing to Remain: Existing items of construction that are not to be permanently removed and that are not
otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

MATERIALS OWNERSHIP

Unless otherwise indicated and as modified below, demolition waste becomes property of Contractor.

INFORMATIONAL SUBMITTALS

Proposed Protection Measures: Submit report, including drawings, that indicates the measures proposed
for protecting individuals and property, for environmental protection, for dust control, and for noise
control. Indicate proposed locations and construction of barriers.

SELECTIVE DEMOLITION 26 0411 -1



1.6

LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

Schedule of Selective Demolition Activities: Indicate the following:

1. Detailed sequence of selective demolition and removal work, with starting and ending dates for each
activity. Ensure Owner's on-site operations are uninterrupted.

2. Interruption of utility services. Indicate how long utility services will be interrupted.

3. Coordination for shutoff, capping, and continuation of utility services.

4. Use of elevator and stairs.

5. Coordination of Owner's continuing occupancy of portions of existing building and of Owner's

partial occupancy of completed Work.

Inventory: Submit a list of items to be removed and salvaged and deliver to Owner prior to start of
demolition.

Pre-demolition Photographs or Video: Submit before Work begins.
FIELD CONDITIONS

Owner will occupy the buildings immediately adjacent to the Building selective demolition area. Conduct
selective demolition so Owner's operations will not be disrupted.

Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as
practical.

Notify Engineer of discrepancies between existing conditions and Drawings before proceeding with
selective demolition.

Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.

1. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and
Owner. Hazardous materials will be removed by Owner under a separate contract.

Demolition and hauling equipment and other materials shall be of sizes that clear surfaces within spaces,
areas, rooms, and openings, including temporary protection, by 12 inches or more.

Storage or sale of removed items or materials on-site is not permitted.

Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage
during selective demolition operations.
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1. Maintain fire-protection facilities in service during selective demolition operations.
WARRANTY

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during
selective demolition, by methods and with materials so as not to void existing warranties. Notify warrantor
before proceeding.

PART 2 - PRODUCTS

2.1

A.

B.

PEFORMANCE REQUIREMENTS

Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective
demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.

Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1

A.

D.

3.2

A.

EXAMINATION

Verify that utilities have been disconnected and capped before starting selective demolition operations.
Coordinate with the Construction Manager to cap utility entrance conduits/duct banks at the limits of
demolition services.

Review record documents of existing construction provided by Owner. Owner does not guarantee that
existing conditions are same as those indicated in record documents.

Survey existing conditions and correlate with requirements indicated to determine extent of selective
demolition required.

When unanticipated mechanical, electrical, or structural elements that conflict with intended function or
design are encountered, investigate and measure the nature and extent of conflict. Promptly submit a
written report to Engineer.

Survey of Existing Conditions: Record existing conditions by use of pre-construction video recordings.

Review drawings of other trades, including architectural, HVAC, plumbing, fire protection, etc., for
additional demolition requirements of the electrical contractor, including electrical connections to
equipment to be removed by others.

UTILITY SERVICES AND ELECTRICAL SYSTEMS

Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them
against damage.
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Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and
seal or cap off indicated utility services and electrical systems serving areas to be selectively demolished.

1. Arrange to shut off indicated utilities with utility companies.

PREPARATION

Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to
ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used
facilities.

Temporary Facilities: Provide temporary barricades and other protection required to prevent injury to
people and damage to adjacent buildings and facilities to remain.

li; Provide protection to ensure safe passage of people around selective demolition area and to and
from occupied portions of building.

2. Provide temporary weather protection, during interval between selective demolition of existing
construction on exterior surfaces and new construction, to prevent water leakage and damage to
structure and interior areas.

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed
during selective demolition operations.

4. Cover and protect furniture, furnishings, and equipment that have not been removed.
SELECTIVE DEMOLITION, GENERAL

General: Demolish and remove existing lighting, power, telecommunications, low voltage, fire alarm, and
other electrical systems/installations in the Building as indicated on the drawings. Use methods required
to complete the Work within limitations of governing regulations and as follows:

1. Proceed with selective demolition systematically

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods
least likely to damage construction to remain or adjoining construction. Use hand tools or small
power tools designed for sawing or grinding, not hammering and chopping, to minimize disturbance
of adjacent surfaces. Temporarily cover openings to remain.

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing
finished surfaces.

4. Do not use cutting torches.
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5. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly
dispose of off-site.

6. Disconnect and remove exposed, abandoned conduit including conduit exposed by wall and ceiling
demolition.

7. Review HVAC, plumbing, fire protection, and architectural drawings/specifications for additional
demolition requirements and provide disconnection/demolition of electrical circuits/equipment, as
required.

B. Removed and Salvaged Items:

1. Clean salvaged items.

2. Pack or crate items after cleaning. Identify contents of containers.

3. Store items in a secure area until delivery to Owner.

4. Transport items to Owner's storage area designated by Owner.

5. Protect items from damage during transport and storage.

C. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during

selective demolition. When permitted by Engineer, items may be removed to a suitable, protected storage
location during selective demolition and cleaned and reinstalled in their original locations after selective
demolition operations are complete.

35 DISPOSAL OF DEMOLISHED MATERIALS

A. General: Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or otherwise
indicated to remain Owner's property, remove demolished materials from Project site and legally dispose
of them.

1. Do not allow demolished materials to accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey
debris to grade level in a controlled descent.

B. Burning: Do not burn demolished materials.

C. Disposal: Transport demolished materials off Owner's property and legally dispose of them.
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3.6 CLEANING

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition
operations. Return adjacent areas to condition existing before selective demolition operations began.

3.7 ELECTRICAL RELATED ABATEMENT PROCEDURES

A. Due to the likely presence of ballast containing PCB’s in existing light fixtures that are to be demolished,
as well as mercury content in the fluorescent lamps, contractor is to assume that all existing-to-be-removed
fluorescent fixtures contain such materials, and is to perform the following abatement procedures in
accordance with all applicable Federal PCB and Mercury Abatement regulations.

B. Electrician is to completely remove all light fixtures that are scheduled to be demolished.

C. Electrical contractor is to supply, at the site, separate drums to contain the removed ballasts and removed
fluorescent lamps.

D. Electrical contractor is to remove the ballasts from the light fixtures while wearing gloves, and deposit the
ballasts into the drums.

E. In the unlikely event that a ballast is found to be leaking, the electrical contractor has the option of
proceeding and removing it and depositing it in the drums, or refusing to remove it by contacting the Owner
and requesting that some other qualified person handle the leaking ballast, at which point, the Owner will
handle the removal of that specific leaking ballast.

F. Once all ballasts and fluorescent lamps are removed and deposited into the drums, the electrical contractor
will be responsible for picking up the drums and removing them from the site to be incinerated or disposed,

as required. Electrical contractor shall provide, to the Owner, copies of the manifests showing that the
materials have been properly disposed.

END OF SECTION 26 0411
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SECTION 26 0500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:
L. Electrical equipment coordination and installation.
2% Sleeves for raceways and cables.
3. Sleeve seals.
4. Grout.
5. Common electrical installation requirements.

1.3 DEFINITIONS

A. EPDM: Ethylene-propylene-diene terpolymer rubber.

1.4 SUBMITTALS
A. Product Data: For sleeve seals.
1.5 COORDINATION
A. Coordinate arrangement, mounting, and support of electrical equipment:
1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are

indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to other
installations.
3. To allow right of way for piping and conduit installed at required slope.
4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions
and of the working and access space of other equipment.
B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry

walls, and other structural components as they are constructed.

C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or
otherwise concealed. Access doors and panels are specified in Division 08 Section "Access Doors and
Frames.”
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Coordinate sleeve selection and application with selection and application of firestopping specified in
Division 07 Section "Penetration Firestopping."

PART 2 - PRODUCTS

2.1

A.

B.

C.

2.2

A.
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A.

SLEEVES FOR RACEWAYS AND CABLES
Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.

Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain
ends and integral waterstop, unless otherwise indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel.

1. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no side more
than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).
b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches (1270 mm)

and 1 or more sides equal to, or more than, 16 inches (400 mm), thickness shall be 0.138
inch (3.5 mm).

SLEEVE SEALS

Description: Modular sealing device, designed for field assembly, to fill annular space between sleeve and
raceway or cable.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex Co.

Pipeline Seal and Insulator, Inc.

a0 o

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit. Include type
and number required for material and size of raceway or cable.

3. Pressure Plates: Carbon steel. Include two for each sealing element.

4. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length required to
secure pressure plates to sealing elements. Include one for each sealing element.

GROUT

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.
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PART 3 - EXECUTION

3.1

32

COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-
mounting items.

Headroom Maintenance: If mounting heights or other location criteria are not indicated, arrange and install
components and equipment to provide maximum possible headroom consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of components of both
electrical equipment and other nearby installations. Connect in such a way as to facilitate future

disconnecting with minimum interference with other items in the vicinity.

Right of Way: Give to piping systems installed at a required slope.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate concrete
slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed openings are
used. Install sleeves during erection of slabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies unless
openings compatible with firestop system used are fabricated during construction of floor or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.
Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway or cable,
unless indicated otherwise.

Seal space outside of sleeves with grout for penetrations of concrete and masonry

1. Promptly pack grout solidly between sleeve and wall so no voids remain. Tool exposed surfaces
smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve and raceway
or cable, using joint sealant appropriate for size, depth, and location of joint. Comply with requirements in
Division 07 Section "Joint Sealants.".

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors
at raceway and cable penetrations. Install sleeves and seal raceway and cable penetration sleeves with
firestop materials. Comply with requirements in Division 07 Section "Penetration F irestopping."”
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K. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-type
flashing units applied in coordination with roofing work.

L. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and mechanical
sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe and sleeve
for installing mechanical sleeve seals.

M.  Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size sleeves to allow for 1-inch
(25-mm) annular clear space between raceway or cable and sleeve for installing mechanical sleeve seals.

33 SLEEVE-SEAL INSTALLATION
A Install to seal exterior wall penetrations.
B. Use type and number of sealing elements recommended by manufacturer for raceway or cable material and

size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals and install in annular
space between raceway or cable and sleeve. Tighten bolts against pressure plates that cause sealing
elements to expand and make watertight seal.

34 FIRESTOPPING

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for eléctrical installations to
restore original fire-resistance rating of assembly. Firestopping materials and installation requirements are
specified in Division 07 Section "Penetration Firestopping."

3.5 CONDUITS IN EXPOSED CEILING AREAS

A. Where overhead conduits will be exposed in areas with no ceilings, conduits shall be installed
parallel/perpendicular to the building structure. Conduits shall be concealed from view as much as practical
behind structural members while maintaining accessibility. Conduits shall be grouped together in an
organized fashion to minimize space occupied by conduits. Conduits shall be held tight to bottom of slab
above to maximize vertical space below conduits. Conduits shall be concealed above adjacent soffits or
accessible ceilings, where possible.

END OF SECTION 26 0500
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SECTION 26 0519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Copper building wire.
Connectors and splices.

PART 2 - PRODUCTS

2.1 COPPER BUILDING WIRE

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with an overall
insulation layer or jacket, or both, rated 600 V or less.

B. Standards:
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended
location and use.
2. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and
Cable Marking and Application Guide."

C. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for stranded
conductors.

D. Conductor Insulation:
1. Type THHN and Type THWN-2: Comply with UL 83.
2.2 METAL-CLAD CABLE, TYPE MC

A. Description: A factory assembly of one or more current-carrying insulated conductors in an overall metallic
sheath.

B. Standards:
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended
location and use.
2. Comply with UL 1569.
3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and
Cable Marking and Application Guide."
C. Circuits:

1. Single circuit and multicircuit with color-coded conductors.
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A

B.

C.
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Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for stranded
conductors.

Ground Conductor: Insulated.
Conductor Insulation:
1. Type TFN/THHN/THWN-2: Comply with UL 83.

Armor: Steel, interlocked.

CONNECTORS AND SPLICES

Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, type, and
class for application and service indicated; listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and use.

Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set screws, designed
to connect conductors specified in this Section.

Lugs: One piece, seamless, designed to terminate conductors specified in this Section.
1. Material: Copper.

2. Type: One hole with standard barrels.
3. Termination: Compression.

PART 3 - EXECUTION

3.1

A.

B.

C.

32

A.

B.

C.

CONDUCTOR MATERIAL APPLICATIONS

Feeders:

1. Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

Branch Circuits:

1. Coppet. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

ASD Output Circuits Cable: Extra-flexible stranded for all sizes.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING
METHODS

Service Entrance: Type THHN/THWN-2, single conductors in raceway.

Exposed Feeders: Type THHN/THWN-2, single conductors in raceway.

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2, single
conductors in raceway.
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Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN/THWN-2, single
conductors in raceway.

Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors in raceway.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single conductors in
raceway.

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN/THWN-
2, single conductors in raceway.

Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless steel, wire-
mesh, strain relief device at terminations to suit application.

INSTALLATION, GENERAL

Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.

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.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage
cables or raceway.

Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow
surface contours where possible.

Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

CONNECTIONS

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-486B.

Make splices, terminations, and taps that are compatible with conductor material and that possess
equivalent or better mechanical strength and insulation ratings than unspliced conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inch (150 mm) of slack.

IDENTIFICATION

Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical
Systems."

Identify each spare conductor at each end with identity number and location of other end of conductor, and
identify as spare conductor.
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END OF SECTION 26 0519
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SECTION 26 0526 —- GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

SUMMARY

Section includes grounding and bonding systems and equipment.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

B.
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A.

D.

E.

SYSTEM DESCRIPTION

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.

Comply with UL 467 for grounding and bonding materials and equipment.

CONDUCTORS

Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by applicable
Code or authorities having jurisdiction.

Bare Copper Conductors:

Solid Conductors: ASTM B3.

Stranded Conductors: ASTM B8.

Bonding Cable: 28 kemil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in diameter.
Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inch
(41 mm) wide and 1/16 inch (1.6 mm) thick.

CACISPCOND) o=

CONNECTORS

Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used
and for specific types, sizes, and combinations of conductors and other items connected.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for materials
being joined and installation conditions.

Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, tin-plated or
silicon bronze bolts.

Cable-to-Cable Connectors: Compression type, copper or copper alloy.

Conduit Hubs: Mechanical type, terminal with threaded hub.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 26 0526 -1



LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw.,

Straps: Solid copper, copper lugs. Rated for 600 A.

PART 3 - EXECUTION

3.1

3.2

33

APPLICATIONS

Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG
and larger unless otherwise indicated.

Underground Grounding Conductors: Install barecopper conductor, No. 2/0 AWG minimum.
1. Bury at least 30 inch (750 mm) below grade.
Grounding Conductors: Green-colored insulation with continuous yellow stripe.

Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2. Underground Connections: Welded connectors except at test wells and as otherwise indicated.
3. Connections to Ground Rods at Test Wells: Bolted connectors.

4. Connections to Structural Steel: Welded connectors.

EQUIPMENT GROUNDING

Install insulated equipment grounding conductors with all feeders and branch circuits.

INSTALLATION

Grounding 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.

Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except where
routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate any
adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install bonding so
vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is

required, use a bolted clamp.

Connections: Make connections so possibility of galvanic action or electrolysis is minimized. Select
connectors, connection hardware, conductors, and connection methods so metals in direct contact are
galvanically compatible.
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1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact points
closer in order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

3. Make aluminum-to-steel connections with stainless steel separators and mechanical clamps.

4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and mechanical
clamps.

5. Coat and seal connections having dissimilar metals with inert material to prevent future penetration

of moisture to contact surfaces.

END OF SECTION 26 0526
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SECTION 26 0529 —- HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

SUMMARY
Section Includes:

1. Support, anchorage, and attachment components.
2. Fabricated metal equipment support assemblies.

PART 2 - PRODUCTS

2.1

A.

22

A.

D.

PERFORMANCE REQUIREMENTS

Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing agency. Identify
products with appropriate markings of applicable testing agency.

1. Flame Rating: Class 1.
2. Self-extinguishing according to ASTM D635.

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32 inch (10 mm)
diameter holes at a maximum of 8 inch (200 mm) on center in at least one surface.

1. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.

2. Material for Channel, Fittings, and Accessories: Galvanized steel.

3. Channel Width: Selected for applicable load criteria.

4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.

Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated fittings,
designed for types and sizes of raceway or cable to be supported.

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body and
insulating wedging plug or plugs for nonarmored electrical conductors or cables in riser conduits. Plugs
must have number, size, and shape of conductor gripping pieces as required to suit individual conductors
or cables supported. Body must be made of malleable iron.

Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes, and bars;
black and galvanized.

Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports
to building surfaces include the following:

1. 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 where used.
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2. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS Type 18
units and comply with MFMA-4 or MSS SP-58.
3. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for attached

structural element.
4. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM F3125/F3125M,
Grade A325 (Grade A325M).
Toggle Bolts: All steel springhead type.
6. Hanger Rods: Threaded steel.

W

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions of supported
equipment.

Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes and plates.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.
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SELECTION

Comply with the following standards for selection and installation of hangers and supports, except where
requirements on Drawings or in this Section are stricter:

1. NECA NEIS 101
2. NECA NEIS 102.
3. NECA NEIS 105.

Comply with requirements for raceways and boxes specified in Section 260533 "Raceway and Boxes for
Electrical Systems."

Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for EMT as
required by NFPA 70. Minimum rod size must be 1/4 inch (6 mm) in diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or other support
system, sized so capacity can be increased by at least 25 percent in future without exceeding specified
design load limits.

1. Secure raceways and cables to these supports with single-bolt conduit clamps.

INSTALLATION OF SUPPORTS

Consult structural engineer for requirements in this article.

A

B.

Comply with NECA NEIS 101 for installation requirements except as specified in this article.

Raceway Support Methods: In addition to methods described in NECA NEIS 1, EMT may be supported by
openings through structure members, in accordance with NFPA 70.
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C. 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 must be weight of supported components plus 200 1b (90 kg).

D. 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:

1 To Wood: Fasten with lag screws or through bolts.
2. To New Concrete: Bolt to concrete inserts.

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners
on solid masonry units.

4. To Existing Concrete: Expansion anchor fasteners.

5. To Steel: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with MSS SP-69.

6. To Light Steel: Sheet metal screws.

7. 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.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing
bars.
3.3 CONCRETE BASES
Al Construct concrete bases of dimensions indicated, but not less than 4 inch (100 mm) 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 (20.7 MPa), 28-day compressive-strength concrete. Concrete materials, reinforcement, and

placement requirements are specified in Section 033000 "Cast-in-Place Concrete.”
C. Anchor equipment to concrete base as follows:

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings,
templates, diagrams, instructions, and directions furnished with items to be embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
END OF SECTION 26 0529
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SECTION 26 0533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Type EMT-S raceways and elbows.
2. Type ERMC-S raceways, elbows, couplings, and nipples.
34 Type LFMC raceways.
4. Type PVC raceways and fittings.
5. Fittings for conduit, tubing, and cable.
6. Metallic outlet boxes, device boxes, rings, and covers.

PART 2 - PRODUCTS

2.1 TYPE EMT-S RACEWAYS AND ELBOWS
A. Performance Criteria:
I. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for intended
location and use.

2. General Characteristics: UL 797 and UL Category Control Number FIMX.

B. Steel Electrical Metal Tubing (EMT-S) and Elbows:
1. Material: Steel.

2. Options:
a. Exterior Coating: Zinc.
b. Interior Coating: Zinc.
c. Minimum Trade Size: Trade size 3/4" for power/lighting and 1” for telecommunications.
d. Colors: As indicated on Drawings.

22 TYPE ERMC-S RACEWAYS, ELBOWS, COUPLINGS, AND NIPPLES
A. Performance Criteria:
1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for intended
location and use.

2. General Characteristics: UL 6 and UL Category Control Number DYIX.

B. Galvanized-Steel Electrical Rigid Metal Conduit (ERMC-S-G), Elbows, Couplings, and Nipples:

1. Exterior Coating: Zinc.
2. Options:
a. Interior Coating: Zinc.
b. Minimum Trade Size: Trade size 3/4" for power/lighting and 1” for telecommunications.
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c. Colors: As indicated on Drawings.

TYPE LFMC RACEWAYS

Performance Criteria:

L. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for intended
location and use.

28 General Characteristics: UL 360 and UL Category Control Number DXHR.

Steel Liquidtight Flexible Metal Conduit (LFMC-S):
1. Material: Steel.

2. Options:
a. Minimum Trade Size: Trade size 3/4" for power/lighting and 1” for telecommunications.
b. Colors: As indicated on Drawings.

TYPE PVC RACEWAYS AND FITTINGS

Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for intended
location and use.

2. General Characteristics: UL 651 and UL Category Control Number DZYR.

Schedule 40 Rigid PVC Conduit (PVC-40) and Fittings:

1. Dimensional Specifications: Schedule 40.

2. Options:
a. Minimum Trade Size: Trade size 3/4" for power/lighting and 1” for telecommunications.
b. Markings: For use with maximum 90 deg C wire.

Schedule 80 Rigid PVC Conduit (PVC-80) and Fittings:

1. Dimensional Specifications: Schedule 80.

2. Options:
a. Minimum Trade Size: Trade size 3/4" for power/lighting and 1” for telecommunications.
b. Markings: For use with maximum 90 deg C wire.

FITTINGS FOR CONDUIT, TUBING, AND CABLE
Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for intended
location and use.

Fittings for Type ERMC Raceways:
1. General Characteristics: UL 514B and UL Category Control Number DWTT.
2. Options:

a. Material: Steel.
b. Coupling Method: Compression type for Conduit sizes 2-1/2” and smaller, set-screw or
compression type for conduit sizes larger than 2-1/2”,
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c. Conduit Fittings for Hazardous (Classified) Locations: UL 1203.
d. Expansion and Deflection Fittings: UL 651 with flexible external bonding jumper.

Fittings for Type EMT Raceways:
1. General Characteristics: UL 514B and UL Category Control Number FKAYV.
2. Options:

a. Material: Steel or Die cast.

b. Coupling Method: Compression type for Conduit sizes 2-1/2” and smaller, set-screw or
compression type for conduit sizes larger than 2-1/2”,

c. Conduit Fittings for Hazardous (Classified) Locations: UL 1203.

d. Expansion and Deflection Fittings: UL 651 with flexible external bonding jumper.

Fittings for Type LFMC and Type LFNC Raceways:

L. General Characteristics: UL 514B and UL Category Control Number DXAS.

ELECTRICALLY CONDUCTIVE CORROSION-RESISTANT COMPOUNDS FOR THREADED

CONDUIT

Performance Criteria:

L. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for intended
location and use,

2, General Characteristics: UL 2419 and UL Category Control Number FOIZ.

SOLVENT CEMENTS

Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for intended
location and use.

2. General Characteristics: As recommended by conduit manufacturer in accordance with UL 514B
and UL Category Control Number DWTT.
3. Sustainability Characteristics:

METALLIC OUTLET BOXES, DEVICE BOXES, RINGS, AND COVERS
Performance Criteria;

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for intended
location and use.
2. General Characteristics: UL 514A and UL Category Control Number QCIT.

Metallic Outlet Boxes:

1. Description: Box having pryout openings, knockouts, threaded entries, or hubs in either the sides of
the back, or both, for entrance of conduit, conduit or cable fittings, or cables, with provisions for
mounting outlet box cover, but without provisions for mounting wiring device directly to box.

2. Options:
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a. Material: Sheet steel.
) Sheet Metal Depth: Minimum 2.8 inch (70 mm).
(5 Luminaire Outlet Boxes and Covers: Nonadjustable, listed and labeled for attachment of
luminaire weighing up to 50 1b (23 kg).
d. Paddle Fan Outlet Boxes and Covers: Nonadjustable, designed for attachment of paddle fan
weighing up to 70 Ib (32 kg).

Metallic Device Boxes:

1. Description: Box with provisions for mounting wiring device directly to box.
2, Options:

a. Material: Sheet steel.
b. Sheet Metal Depth: minimum 2.8 inch (70 mm).

Metallic Extension Rings:

1. Description: Ring intended to extend sides of outlet box or device box to increase box depth,
volume, or both.

CABINETS, CUTOUT BOXES, JUNCTION BOXES, PULL BOXES, AND MISCELLANEOUS

ENCLOSURES

Performance Criteria:

I. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for intended
location and use.

A General Characteristics:
a. Non-Environmental Characteristics: UL 50.

b. Environmental Characteristics: UL 50E.

Indoor Sheet Metal Cabinets:

1. Description: Enclosure provided with frame, mat, or trim in which swinging door or doors are or
can be hung.

2, Additional Characteristics: UL Category Control Number CYIV.

Indoor Sheet Metal Cutout Boxes:

1. Description: Enclosure that has swinging doors or covers secured directly to and telescoping with
walls of enclosure.

28 Additional Characteristics: UL Category Control Number CYIV.

Indoor Sheet Metal Junction and Pull Boxes:

L. Description: Box with a blank cover that serves the purpose of joining different runs of raceway or
cable.

28 Additional Characteristics: UL Category Control Number BGUZ.

Indoor Sheet Metal Miscellaneous Enclosures:
1. Additional Characteristics: UL 1773 and UL Category Control Number XCKT.
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Outdoor Sheet Metal Cabinets:

1. Description: Enclosure provided with frame, mat, or trim in which swinging door or doors are or
can be hung.

2. Additional Characteristics: UL Category Control Number CYIV.

3. Options:

a. Degree of Protection: Type 3R.

Outdoor Sheet Metal Cutout Boxes:

1. Description: Enclosure that has swinging doors or covers secured directly to and telescoping with
walls of enclosure.

2. Additional Characteristics: UL Category Control Number CYIV.

3. Options:
a. Degree of Protection: Type 3R.

Outdoor Sheet Metal Junction and Pull Boxes:

1. Description: Box with a blank cover that serves the purpose of joining different runs of raceway or
cable.

2. Additional Characteristics: UL Category Control Number BGUZ.

3. Options:

a. Degree of Protection: Type 3R.

PART 3 - EXECUTION

3.1

A

B.

C

SELECTION OF RACEWAYS

Unless more stringent requirements are specified in Contract Documents or manufacturers' written
instructions, comply with NFPA 70 for selection of raceways. Consult Architect for resolution of
conflicting requirements.

Outdoors;

1. Exposed and Subject to Severe Physical Damage: ERMC.
2. Exposed and Subject to Physical Damage: ERMC.

Exposed and Not Subject to Physical Damage: ERMC.

Concealed Aboveground: ERMC.

Direct Buried: PVC-40.

Concrete Encased Not in Trench: PVC-40.

Concrete Encased in Trench: PVC-40.

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric
Solenoid, or Motor-Driven Equipment): LFMC.

ST =

Indoors:
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Exposed and Subject to Physical Damage: EMT.

2. Exposed and Not Subject to Physical Damage: EMT.
3. Concealed in Ceilings and Interior Walls and Partitions: EMT.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric
Solenoid, or Motor-Driven Equipment): LFMC.
32 SELECTION OF BOXES AND ENCLOSURES
A. Unless more stringent requirements are specified in Contract Documents or manufacturers' written

instructions, comply with NFPA 70 for selection of boxes and enclosures. Consult Architect for resolution
of conflicting requirements.

B. Degree of Protection:
1. Outdoors:
a. Type 3R unless otherwise indicated.
2. Indoors:
a. Type 1 unless otherwise indicated.
33 INSTALLATION OF RACEWAYS

A. Installation Standards:

1.

Bl CARAIE

Unless more stringent requirements are specified in Contract Documents or manufacturers' written
instructions, comply with NFPA 70 for installation of raceways. Consult Architect for resolution of
conflicting requirements.

Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and
number of floors.

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for
hangers and supports.

Comply with NECA NEIS 101 for installation of steel raceways.

Comply with NECA NEIS 102 for installation of aluminum raceways.

Comply with NECA NEIS 111 for installation of nonmetallic raceways.

Install raceways square to the enclosure and terminate at enclosures without hubs with locknuts on
both sides of enclosure wall. Install locknuts hand tight, plus one-quarter turn more.

Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or
cabinets. Install bushings on conduits up to metric designator 35 (trade size 1-1/4) and insulated
throat metal bushings on metric designator 41 (trade size 1-1/2) and larger conduits terminated with
locknuts. Install insulated throat metal grounding bushings on service conduits.

Raceway Terminations at Locations Subject to Moisture or Vibration:

a. Provide insulating bushings to protect conductors, including conductors smaller than No. 4
AWG. Install insulated throat metal grounding bushings on service conduits.

B. General Requirements for Installation of Raceways:

1.

Complete raceway installation before starting conductor installation.
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2, Provide stub-ups through floors with coupling threaded inside for plugs, set flush with finished floor.
Plug coupling until conduit is extended above floor to final destination or a minimum of 2 ft (0.6 m)
above finished floor.

3. Install no more than equivalent of three 90-degree bends in conduit run. Support within 12 inch
(300 mm) of changes in direction.

4. Make bends in raceway using large-radius preformed ells except for parallel bends. Field bending
must be in accordance with NFPA 70 minimum radii requirements. Provide only equipment
specifically designed for material and size involved.

5. Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. Install
conduits parallel or perpendicular to building lines.

6. Support conduit within 12 inch (300 mm) of enclosures to which attached.

7. Install raceway sealing fittings at accessible locations in accordance with NFPA 70 and fill them
with listed sealing compound. For concealed raceways, install fitting in flush steel box with blank
cover plate having finish similar to that of adjacent plates or surfaces. Install raceway sealing fittings
in accordance with NFPA 70.

8. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or boxes
are between the seal and the following changes of environments. Seal interior of raceways at the
following points:

a. Where conduits pass from warm to cold locations, such as boundaries of refti gerated spaces.

b. Where an underground service raceway enters a building or structure.

c. Conduit extending from interior to exterior of building.

d. Conduit extending into pressurized duct and equipment.

e. Conduit extending into pressurized zones that are automatically controlled to maintain
different pressure set points.

f. Where otherwise required by NFPA 70.

9. Do not install raceways or electrical items on "explosion-relief" walls or rotating equipment.

10. Do not install conduits within 2 inch (50 mm) of the bottom side of a metal deck roof.

11. Keep raceways at least 6 inch (150 mm) away from parallel runs of flues and steam or hot-water
pipes. Install horizontal raceway runs above water and steam piping.

12.  Cut conduit perpendicular to the length. For conduits metric designator 53 (trade size 2) and larger,
use roll cutter or a guide to make cut straight and perpendicular to the length. Ream inside of conduit
to remove burrs.

13.  Install pull wires in empty raceways. Provide polypropylene or monofilament plastic line with not
less than 200 Ib (90 kg) tensile strength. Leave at least 12 inch (300 mm) of slack at both ends of
pull wire. Cap underground raceways designated as spare above grade alongside raceways in use.

C. Requirements for Installation of Specific Raceway Types:

1. Types ERMC:

a. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound that maintains electrical conductivity to threads of raceway and fittings
before making up joints. Follow compound manufacturer's written instructions.

2. Types LFMC:

a, Comply with NEMA RV 3. Provide a maximum of 72 inch (1830 mm) of flexible conduit
for recessed and semirecessed luminaires, equipment subject to vibration, noise
transmission, or movement; and for transformers and motors.

3. Types PVC:
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a. Do not install Type PVC or Type EPEC conduit where ambient temperature exceeds
122 deg F (50 deg C). Conductor ratings must be limited to 75 deg C except where installed
in a trench outside buildings with concrete encasement, where 90 deg C conductors are
permitted.

b. Comply with manufacturer's written instructions for solvent welding and fittings.

D. Stub-ups to Above Recessed Ceilings:

1. Provide EMT for raceways.
2, Provide a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an
enclosure.

E. Raceway Fittings: Install fittings in accordance with NEMA FB 2.10 guidelines.
1. EMT: Use Compression type for Conduit sizes 2-1/2” and smaller, set-screw or compression
type for conduit sizes larger than 2-1/2”. Comply with NEMA FB 2.10.
2. Flexible Conduit: Provide only fittings listed for use with flexible conduit type. Comply with
NEMA FB 2.20.

F. Expansion-Joint Fittings:

Ji Install in runs of aboveground PVC that are located where environmental temperature change may
exceed 30 deg F (17 deg C) and that have straight-run length that exceeds 25 ft (7.6 m). Install in
runs of aboveground ERMC and EMT conduit that are located where environmental temperature
change may exceed 100 deg F (55 deg C) and that have straight-run length that exceeds 100 ft
(30 m).

2. Install type and quantity of fittings that accommodate temperature change listed for the following
locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C) temperature
change.
) Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature change.
c: Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F (70 deg C)
temperature change.
d. Attics: 135 deg F (75 deg C) temperature change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of length
of straight run per deg F (0.06 mm per meter of length of straight run per deg C) of temperature
change for PVC conduits. Install fitting(s) that provide expansion and contraction for at least
0.000078 inch per foot of length of straight run per deg F (0.0115 mm per meter of length of straight
run per deg C) of temperature change for metal conduits.

4. Install expansion fittings at locations where conduits cross building or structure expansion joints.

5. Install expansion-joint fitting with position, mounting, and piston setting selected in accordance
with manufacturer's written instructions for conditions at specific location at time of installation.
Install conduit supports to allow for expansion movement.

G. Raceways Penetrating Rooms or Walls with Acoustical Requirements:

1. Seal raceway openings on both sides of rooms or walls with acoustically rated putty.
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34 INSTALLATION OF BOXES AND ENCLOSURES

A. Provide boxes in wiring and raceway systems wherever required for pulling of wires, making connections,
and mounting of devices or fixtures.

B. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and install
box flush with surface of wall. Prepare block surfaces to provide a flat surface for a raintight connection
between box and cover plate or supported equipment and box, whether installed indoors or outdoors.

C. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
D. Locate boxes so that cover or plate will not span different building finishes.

E. Support boxes in recessed ceilings independent of ceiling tiles and ceiling grid.

F. Support boxes of three gangs or more from more than one side by spanning two framing members or

mounting on brackets specifically designed for purpose.
G. Fasten junction and pull boxes to, or support from, building structure. Do not support boxes by conduits.

H. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut
area prior to assembling conduit to enclosure to ensure a continuous ground path.

L Boxes and Enclosures in Areas or Walls with Acoustical Requirements:
1. Seal openings and knockouts in back and sides of boxes and enclosures with acoustically rated putty.
2 Provide gaskets for wallplates and covers.
3.5 CLEANING
A, Boxes: Remove construction dust and debris from device boxes, outlet boxes, and floor-mounted

enclosures before installing wallplates, covers, and hoods.

END OF SECTION 26 0533
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SECTION 26 0553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section Includes:
1. Labels.

PART 2 - PRODUCTS

2.1 COLOR AND LEGEND REQUIREMENTS

A, Equipment Identification Labels:

1. Black letters on a white field.
2.2 LABELS
2.3 SIGNS

A. Laminated Acrylic or Melamine Plastic Signs:
1. Engraved legend.
2. Thickness:

For signs up to 20 sq. in. (129 sq. cm), minimum 1/16 inch (1.6 mm) thick.
For signs larger than 20 sq. in. (129 sq. cm), 1/8 inch (3.2 mm) thick.
Engraved legend with black letters on white face.

Self-adhesive.

O o p

PART 3 - EXECUTION

3.1 PREPARATION
A. Self-Adhesive Identification Products: Before applying electrical identification products, clean substrates

of substances that could impair bond, using materials and methods recommended by manufacturer of
identification product.
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INSTALLATION
Verify and coordinate identification names, abbreviations, colors, and other features with requirements in
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring
diagrams, and operation and maintenance manual. Use consistent designations throughout Project.
Install identifying devices before installing acoustical ceilings and similar concealment.

Verify identity of each item before installing identification products.

Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation and
maintenance manual.

Apply identification devices to surfaces that require finish after completing finish work.

Install signs with approved legend to facilitate proper identification, operation, and maintenance of
electrical systems and connected items.

Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for viewing from the
floor.

Self-Adhesive Labels:

1. On each item, install unique designation label that is consistent with wiring diagrams, schedules,
and operation and maintenance manual.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high letters on 1-
1/2-inch- (38-mm-) high label; where two lines of text are required, use labels 2 inches (50 mm)
high.

Laminated Acrylic or Melamine Plastic Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the location
and substrate,

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high letters on 1-
1/2-inch- (38-mm-) high sign; where two lines of text are required, use labels 2 inches (50 mm)
high.

IDENTIFICATION SCHEDULE

Install identification materials and devices at locations for most convenient viewing without interference
with operation and maintenance of equipment. Install access doors or panels to provide view of identifying
devices.

Equipment Identification Labels:

1. Indoor Equipment: Laminated acrylic or melamine plastic sign.
2 Outdoor Equipment: Laminated acrylic or melamine sign.
3 Equipment to Be Labeled:

a. New panelboards: Typewritten directory of circuits in the location provided by panelboard
manufacturer. Panelboard identification shall be in the form of a self-adhesive, engraved,
laminated acrylic or melamine label.
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34 PROIJECT SPECIFIC REQUIREMENTS

A. All wiring device covers shall be labeled to indicated panel and circuit number. Labels shall be machine

printed, self-adhesive labels, typed and laminated. The inside of the box shall be labeled with permanent
marker.

B. Label all circuits entering each lighting control relay with a permanent marker on the door of the relay
cabinet/enclosure.

END OF SECTION 26 0553
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SECTION 26 2726 - WIRING DEVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section,

1.2 SUMMARY
A. Section Includes:

1. Standard-grade receptacles, 125 V, 20 A.
2. USB receptacles.
3. GFCI receptacles, 125 V, 20 A.
4. Pendant cord-connector devices.
5. Cord and plug sets.
6. Toggle switches, 120/277 V, 20 A.
7. Wall plates.
8. Floor service fittings.
9. Poke-through assemblies.

1.3 DEFINITIONS
A. AFCI: Arc-fault circuit interrupter.
B. BAS: Building automation system.
C. EMI: Electromagnetic interference.
D. GFCI: Ground-fault circuit interrupter.
E. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
F. RFI: Radio-frequency interference.

G. SPD: Surge protective device.

PART 2 - PRODUCTS

2.1 GENERAL WIRING-DEVICE REQUIREMENTS

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified
testing agency, and marked for intended location and use.
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Comply with NFPA 70.
RoHS compliant.
Comply with NEMA WD 1.

Devices that are manufactured for use with modular plug-in connectors may be substituted under the
following conditions:

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
2. Devices shall comply with requirements in this Section.

Devices for Owner-Furnished Equipment:

1. Receptacles: Match plug configurations.
2. Cord and Plug Sets: Match equipment requirements.

Device Color:

. Wiring Devices Connected to Normal Power System: As selected by Architect unless otherwise
indicated or required by NFPA 70 or device listing.

2. Wiring Devices Connected to Essential Electrical System: Red, engraved with “EMERGENCY.”

3. SPD Devices: Blue.

4. Isolated-Ground Receptacles: Orange, engraved with “ISOLATED GROUND.”

Wall Plate Color: For plastic covers, match device color.

Source Limitations: Obtain each type of wiring device and associated wall plate from single source from
single manufacturer.

Manufacturers: Subject to compliance with requirements, available manufacturers offering products that
may be incorporated into the Work include, but are not limited to the following:

1. Leviton Manufacturing Co.. Inc.

2. Pass & Seymour: Legrand North America, LLC.

3. Wiring Device-Kellems: Hubbell Incorporated. Commercial and Industrial.

STANDARD-GRADE RECEPTACLES, 125V, 20 A
Duplex Receptacles, 125 V, 20 A:

1. Description: Two pole, three wire, and self-grounding.
2. Configuration: NEMA WD 6, Configuration 5-20R.
3. Standards: Comply with UL 498 and FS W-C-596.

Isolated-Ground Duplex Receptacles, 125 V, 20 A:

1. Description: Straight blade; equipment grounding contacts shall be connected only to green
grounding screw terminal of the device and with inherent electrical isolation from mounting strap.
Isolation shall be integral to receptacle construction and not dependent on removable parts. Two
pole, three wire, and self-grounding.

2. Configuration: NEMA WD 6, Configuration 5-20R.

3. Standards: Comply with UL 498 and FS W-C-596.
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C. Tamper-Resistant Duplex Receptacles, 125 V, 20 A:

1.

2.
3.
4,

Description: Two pole, three wire, and self-grounding. Integral shutters that operate only when a
plug is inserted in the receptacle.

Configuration: NEMA WD 6, Configuration 5-20R.

Standards: Comply with UL 498 and FS W-C-596.

Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles” Article.

D. Weather-Resistant Duplex Receptacle, 125 V, 20 A:

1.

2.
3.
4.

Description: Two pole, three wire, and self-grounding. Integral shutters that operate only when a
plug is inserted in the receptacle. Square face.

Configuration: NEMA WD 6, Configuration 5-20R.

Standards: Comply with UL 498.

Marking: Listed and labeled as complying with NFPA 70, "Receptacles in Damp or Wet Locations"
Article.

E. Tamper- and Weather-Resistant Duplex Receptacles, 125 V, 20 A:

1. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only when a
plug is inserted in the receptacle. Square face.
2. Configuration: NEMA WD 6, Configuration 5-20R.
3. Standards: Comply with UL 498.
4. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" and
"Receptacles in Damp or Wet Locations" articles.
23 USB RECEPTACLES

A. USB Charging Receptacles:

1.

2.

3.

4.

Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. Nickel-plated, brass
mounting strap.

Line Voltage Receptacles: Two pole, three wire, and self-grounding; NEMA WD 6,
Configuration 5-20R.

USB Receptacles: Dual with one USB Type A and one USB Type C, 5V dc, and 2.1 A per
receptacle (minimum).

Standards: Comply with UL 1310 and USB 3.0 devices.

B. Tamper-Resistant Duplex and USB Charging Receptacles:

1.

Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. Nickel-plated, brass
mounting strap. Integral shutters that operate only when a plug is inserted in the line voltage
receptacle.

2. Line Voltage Receptacles: Two pole, three wire, and self-grounding; NEMA WD 6,
Configuration 5-20R.

3. USB Receptacles: Dual USB Type A, 5 V dc, and 2.1 A per receptacle (minimum).

4, Standards: Comply with UL 498, UL 1310, USB 3.0 devices, and FS W-C-596.

5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" Article.

24 GFCIRECEPTACLES, 125V, 20 A
A. Duplex GFCI Receptacles, 125 V, 20 A:

1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two pole,
three wire, and self-grounding.

2. Configuration: NEMA WD 6, Configuration 5-20R.
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31 Type: Feed through.
4, Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596.

Tamper-Resistant Duplex GFCI Receptacles, 125V, 20 A:

1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two pole,
three wire, and self-grounding. Integral shutters that operate only when a plug is inserted in the
receptacle.

Configuration: NEMA WD 6, Configuration 5-20R.

Type: Feed through.

Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596.

Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles” Article.

oW

Tamper- and Weather-Resistant, GFCI Duplex Receptacles, 125 V, 20 A:

1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two pole,
three wire, and self-grounding. Integral shutters that operate only when a plug is inserted in the
receptacle. Square face.

Configuration: NEMA WD 6, Configuration 5-15R.

Type: Feed through.

Standards: Comply with UL 498 and UL 943 Class A.

Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" and
"Receptacles in Damp or Wet Locations" articles.

RS 2 1S

PENDANT CORD-CONNECTOR DEVICES

Description: Matching, locking-type plug and receptacle body connector, heavy-duty grade.
Configuration: NEMA WD 6, Configurations L5-20P and L5-20R.

Body: Nylon, with screw-open, cable-gripping jaws and provision for attaching external cable grip.

External Cable Grip: Woven wire-mesh type made of high-strength, galvanized-steel wire strand, matched
to cable diameter, and with attachment provision designed for corresponding connector.

Standards: Comply with FS W-C-596.

CORD AND PLUG SETS
Match voltage and current ratings and number of conductors to requirements of equipment being connected.

Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with green-insulated
grounding conductor and ampacity of at least 130 percent of the equipment rating.

Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle type for connection.

TOGGLE SWITCHES, 120/277 V, 20 A

Single-Pole Switches, 120/277 V, 20 A:
1. Standards: Comply with UL 20 and FS W-S-896.

Antimicrobial, Single-Pole Switches, 120/277 V, 20 A:
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1. Description: Contact surfaces treated with a coating that kills 99.9 percent of certain common
bacteria within two hours when regularly and properly cleaned.
2. Standards: Comply with UL 20 and FS W-S-896.

Two-Pole Switches, 120/277 V, 20 A:

i
2. Comply with UL 20 and FS W-S-896.

Three-Way Switches, 120/277 V, 20 A:
1. Comply with UL 20 and FS W-S-896.

Four-Way Switches, 120/277 V, 20 A:
1. Standards: Comply with UL 20 and FS W-S-896.

OCCUPANCY SENSORS

Wall Switch Sensor Light Switch, Dual Technology:

1. Description: Switchbox-mounted, combination lighting-control sensor and conventional switch
lighting-control unit using dual (ultrasonic and passive infrared) technology.

2, Standards: Comply with UL 20.

3. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 277 V ac for fluorescent
or LED lighting, and 1/4 hp at 120 V ac.

4. Adjustable time delay of 15 minutes.

5. Able to be locked to Automatic-On mode.

6. Connections: Provisions for connection to BAS.

WALL PLATES
Single Source: Obtain wall plates from same manufacturer of wiring devices.

Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material: 0.035-inch- (1-mm-) thick, satin-finished, Type 302 stainless steel.

Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-resistant, die-
cast aluminum with “in-use” lockable cover.

FLOOR SERVICE FITTINGS

Manufacturers: Subject to compliance with requirements, available manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:

1. Wiremold RFB series.
2. Hubbell Equivalent

3. FSR Equivalent

Type: Modular, flush-type, dual-service units suitable for wiring method used.
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Compartments: Barrier separates power from voice and data communication cabling.
Service Plate: Rectangular, die-cast aluminum with satin finish.

Power Receptacle: Quadruplex, NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise
indicated.

Voice and Data Communication Qutlet: Minimum of two-gangs available for telecommunications and/or
AV cabling.

Flush lid with carpet/tile insert and cord door.

POKE-THROUGH ASSEMBLIES

Manufacturers: Subject to compliance with requirements, available manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:

1. Wiremold Evolution series or equivalents by:

Wiremold Evolution Series

Pass & Seymour/Legrand Equivalent

Hubbell Incorporated; Wiring Device — Kellems Equivalnet

Square D/Schneider Electric Equivalent

Thomas & Betts Corporation Equivalent

oo ow

Description:

I Factory-fabricated and -wired assembly of below-floor junction box with multi-channeled, through-

floor raceway/firestop unit and detachable matching floor service-outlet assembly.

Comply with UL 514 scrub water exclusion requirements.

Service-Outlet Assembly: Flush type receptacles and data outlets per plans.

Size: Selected to fit nominal 4-inch (100-mm) cored holes in floor and matched to floor thickness.

Fire Rating: Unit is listed and labeled for fire rating of floor-ceiling assembly.

Closure Plug: Arranged to close unused 6-inch (100-mm) cored openings and reestablish fire rating

of floor.

7. Wiring Raceways and Compartments: For a minimum of four No. 12 AWG conductors and a
minimum of four, four-pair cables that comply with requirements in Section 271500
"Communications Horizontal Cabling."

8. Two duplex receptacles.

9. Two gangs available for telecommunications or AV cabling.

R SEN

PART 3 - EXECUTION

3.1

INSTALLATION
Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
Coordination with Other Trades:

1. Protect installed devices and their boxes. 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 boxes.
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2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and
other material that may contaminate the raceway system, conductors, and cables.
3. 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.
4. Install wiring devices after all wall preparation, including painting, is complete.
C. Conductors:

—

Do not strip insulation from conductors until right before they are spliced or terminated on devices.

2. 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.

3. The length of free conductors at outlets for devices shall comply with NFPA 70, Article 300, without

pigtails.
4. 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. Device Installation:
1. Replace devices that have been in temporary use during construction and that were installed before
building finishing operations were complete.
2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible
moment.
4, Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm) in length.
5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid conductor

tightly clockwise, two-thirds to three-fourths of the way around terminal screw.

Use a torque screwdriver when a torque is recommended or required by manufacturer.

7. 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.

9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting
screws in yokes, allowing metal-to-metal contact.

S

oc

E. Receptacle Orientation:
1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted receptacles to
2 }lrllztilelftiiospital-grade receptacles in patient-care areas with the ground pin or neutral blade at the
top.
F. 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.

G. 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, multigang wall plates.

H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and furnishings.

WIRING DEVICES 26 2726 - 7



LFUCG Government Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

3.2 GFCI RECEPTACLES
A. Install non-feed-through GFCI receptacles where protection of downstream receptacles is not required.
B. Where GFCI receptacles are behind appliances, provide remote GFCI test reset switch accessible above the
counter.
33 IDENTIFICATION

A Comply with Section 260553 "Identification for Electrical Systems."

END OF SECTION 26 2726
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SECTION 26 2813 — FUSES

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

1. Cartridge fuses rated 600 V ac and less for use in the following:
a, Enclosed switches.

2. Spare-fuse cabinets.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective covering for
storage and identified with labels describing contents.

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than three of
each size and type.

PART 2 - PRODUCTS

2.1

A.

B.

22

A.

FUSES

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, available manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:

1. Bussmann: Eaton. Electrical Sector.
2. Littelfuse. Inc.
3. Mersen USA.

Source Limitations: Obtain fuses, for use within a specific product or circuit, from single source from single
manufacturer.

CARTRIDGE FUSES

Characteristics: NEMA FU 1, current-limiting, nonrenewable cartridge fuses with voltage ratings
consistent with circuit voltages.

262813 -1
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1. Type RK-1: zero- to 600-A rating, 200 KAIC, time delay.

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.

Comply with NEMA FU 1 for cartridge fuses.

Comply with NFPA 70.

Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size and with
system short-circuit current levels.

SPARE-FUSE CABINET

Characteristics: Wall-mounted steel unit with full-length, recessed piano-hinged door and key-coded cam
lock and pull.

Size: Adequate for storage of spare fuses specified with 15 percent spare capacity minimum.
Finish: Gray, baked enamel.

Identification: "SPARE FUSES" in 1-1/2-inch- (38-mm-) high letters on exterior of door.
Fuse Pullers: For each size of fuse, where applicable and available, from fuse manufacturer.

= Coald =

PART 3 - EXECUTION

3.1

3.2

3.3

FUSES

EXAMINATION
Examine fuses before installation. Reject fuses that are moisture damaged or physically damaged.

Examine holders to receive fuses for compliance with installation tolerances and other conditions affecting
performance, such as rejection features.

Examine utilization equipment nameplates and installation instructions. Install fuses of sizes and with
characteristics appropriate for each piece of equipment.

Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to fuse ratings.

Proceed with installation only after unsatisfactory conditions have been corrected.

FUSE APPLICATIONS
Cartridge Fuses:
1. Motor Branch Circuits; Class RK1, time delay.

2. Other Branch Circuits: Class RK1, time delay.
3. Provide open-fuse indicator fuses or fuse covers with open fuse indication.

INSTALLATION

Install fuses in fusible devices. Arrange fuses so rating information is readable without removing fuse.
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B. Install spare-fuse cabinet(s) in location shown on the Drawings or as indicated in the field by Construction
Manager.
34 IDENTIFICATION
A. Install labels complying with requirements for identification specified in Section 260553 "Identification for

Electrical Systems" and indicating fuse replacement information inside of door of each fused switch and
adjacent to each fuse block, socket, and holder.

END OF SECTION 26 2813
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SECTION 26 2816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1

1.2

1.3

A.

A.

A.

B.

C.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Fusible switches.

2a Nonfusible switches.
3. Enclosures.
DEFINITIONS

NC: Normally closed.
NO: Normally open.

SPDT: Single pole, double throw.

PART 2 - PRODUCTS

2.1

2.2

A

GENERAL REQUIREMENTS

Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective devices,
components, and accessories, within same product category, from single manufacturer.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed switches and
circuit breakers, including clearances between enclosures, and adjacent surfaces and other items. Comply

with indicated maximum dimensions.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an NRTL,
and marked for intended location and application.

Comply with NFPA 70.

FUSIBLE SWITCHES

Manufacturers: Subject to compliance with requirements, available manufacturers offering products that

may be incorporated into the Work include, but are not limited to, the following:
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ABB. Installation Products.

Eaton.

Siemens Industry, Inc., Energy Management Division.
Square D: Schneider Electric USA.

B. Type HD, Heavy Duty:

1. Single throw.
2. Three pole.
3. UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses.
4. Lockable handle with capability to accept three padlocks and interlocked with cover in closed
position.
C. Accessories:
1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.
28 Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for
copper and aluminum neutral conductors.
3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
4. Hookstick Handle: Allows use of a hookstick to operate the handle.
5. Lugs: Mechanical type, suitable for number, size, and conductor material.
6. Service-Rated Switches: Labeled for use as service equipment.
2.3 NONFUSIBLE SWITCHES
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that

may be incorporated into the Work include, but are not limited to, the following:

AN

ABB. Installation Products.

Eaton.

Siemens Industry. Inc.. Enerev Management Division.
Square D: Schneider Electric USA.

B. Type HD, Heavy Duty, Three Pole, Single Throw, 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:

1.

SRR

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.

Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
Hookstick Handle: Allows use of a hookstick to operate the handle.

Lugs: Mechanical type, suitable for number, size, and conductor material.

Service-Rated Switches: Labeled for use as service equipment.
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ENCLOSURES

Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and UL 50, to comply with
environmental conditions at installed location.

Enclosure Finish: The enclosure shall be finished with gray baked enamel paint, electrodeposited on
cleaned, phosphatized steel (NEMA 250 Type 1).

Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no knockouts. NEMA 250
Types 7 and 9 enclosures shall be provided with threaded conduit openings in both endwalls.

Operating Mechanism: The circuit-breaker operating handle shall be externally operable with the operating
mechanism being an integral part of the box, not the cover. The cover interlock mechanism shall have an
externally operated override. The override shall not permanently disable the interlock mechanism, which
shall return to the locked position once the override is released. The tool used to override the cover interlock
mechanism shall not be required to enter the enclosure in order to override the interlock.

Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall have a dual cover interlock
mechanism to prevent unintentional opening of the enclosure cover when the circuit breaker is ON and to
prevent turning the circuit breaker ON when the enclosure cover is open.

PART 3 - EXECUTION

3.1

32

3.3

EXAMINATION

Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with
installation tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

1. Commencement of work shall indicate Installer's acceptance of the areas and conditions as
satisfactory.

ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS

Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with the following
environmental ratings.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.

2. Outdoor Locations: NEMA 250, Type 3R.

INSTALLATION

Coordinate layout and installation of switches, circuit breakers, and components with equipment served
and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment

access doors and panels.

Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise
indicated.
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C. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for
Electrical Systems."

D. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and temporary
blocking of moving parts from enclosures and components.

E. Install fuses in fusible devices.

F.  Comply with NFPA 70 and NECA 1.

34 IDENTIFICATION
A. Comply with requirements in Section 260553 "Identification for Electrical Systems.”

1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
2. Label each enclosure with engraved metal or laminated-plastic nameplate.

35 ADJUSTING
A. Adjust moving parts and operable components to function smoothly and lubricate as recommended by

manufacturer.

END OF SECTION 26 2816
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SECTION 26 2913 - ENCLOSED CONTROLLERS

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.

12 SUMMARY

A. Section includes the following enclosed controllers rated 600 V and less:
1. Full-voltage manual.
24 Full-voltage magnetic.

3. Multispeed.
1.3 DEFINITIONS

A. CPT: Control power transformer.

B. MCCB: Molded-case circuit breaker.
C. MCP: Motor circuit protector.

D. N.C.: Normally closed.

E. N.O.: Normally open.

F. OCPD: Overcurrent protective device.

G. SCR: Silicon-controlled rectifier.
1.4 SUBMITTALS

A Product Data: For each type of enclosed controller. Include manufacturer's technical data on features,
performance, electrical characteristics, ratings, and enclosure types and finishes.

1.5 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.
1.6 DELIVERY, STORAGE, AND HANDLING

A. Store enclosed controllers indoors in clean, dry space with uniform temperature to prevent condensation.
Protect enclosed controllers from exposure to dirt, fumes, water, corrosive substances, and physical
damage.

B. If stored in areas subject to weather, cover enclosed controllers to protect them from weather, dirt, dust,

corrosive substances, and physical damage. Remove loose packing and flammable materials from inside
controllers; install temporary electric heating, with at least 250 W per controller.
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1.7 PROJECT CONDITIONS

A, Environmental Limitations: Rate equipment for continuous operation under the following conditions
unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F (minus 30 deg C) and not exceeding 104
deg F (40 deg C).
2 Altitude: Not exceeding 6600 feet (2010 m).

B. Interruption of Existing Electrical Systems: Do not interrupt electrical systems in facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to provide
temporary electrical service according to requirements indicated:

1. Notify Architect no fewer than 14 days in advance of proposed interruption of electrical systems.
2. Indicate method of providing temporary utilities.

3. Do not proceed with interruption of electrical systems without Architect's written permission.

4. Comply with NFPA 70E.

1.8  COORDINATION

A. Coordinate layout and installation of enclosed controllers with other construction including conduit,
piping, equipment, and adjacent surfaces. Maintain required workspace clearances and required
clearances for equipment access doors and panels.

B. Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-bolt
inserts into bases. Concrete, reinforcement, and formwork requirements are specified in Division 03.

C. Coordinate installation of roof curbs, equipment supports, and roof penetrations.

1.9 EXTRA MATERIALS

A. Furnish extra materials that match products installed and that are packaged with protective covering for
storage and identified with labels describing contents.

l. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and type, but no
fewer than three of each size and type.

2y Control Power Fuses: Equal to 10 percent of quantity installed for each size and type, but no
fewer than two of each size and type.

3. Auxiliary Contacts: Furnish one spare for each size and type of magnetic controller installed.

4, Power Contacts: Furnish three spares for each size and type of magnetic contactor installed.

PART 2 - PRODUCTS
2.1 FULL-VOLTAGE CONTROLLERS

A. General Requirements for Full-Voltage Controllers: Comply with NEMA ICS 2, general purpose,
Class A.

B. Motor-Starting Switches: "Quick-make, quick-break” toggle or push-button action; marked to show
whether unit is off or on.

1 Manufacturers: ~ Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

ENCLOSED CONTROLLERS 262913 -2



LFUCG Govermnment Center Annex
Mechanical Upgrades Bid Number
102-2022 SF Project No. 21537

ABB.

Rockwell Automation, Inc.; Allen-Bradley brand.
Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

oo o

28 Configuration: Non-reversing.
3. Surface mounting.
4. Red and Green pilot lights.
C. Fractional Horsepower Manual Controllers: "Quick-make, quick-break" toggle or push-button action;

marked to show whether unit is off, on, or tripped.

L

Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.
ABB.

Rockwell Automation, Inc.; Allen-Bradley brand.
Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

oo op

2. Configuration: Non-reversing.

3. Overload Relays: Inverse-time-current characteristics; NEMA ICS 2, Class 10 tripping
characteristics; heaters matched to nameplate full-load current of actual protected motor; external
reset push button; melting alloy type.

4, Surface mounting.

5. Red and Green pilot lights.

D. Combination Magnetic Controller: Factory-assembled combination of magnetic controller, OCPD, and

disconnecting means.

&

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Rockwell Automation, Inc.; Allen-Bradley brand.

Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

oo ow

Fusible Disconnecting Means:

a. NEMA KS 1, heavy-duty, horsepower-rated, fusible switch with clips or bolt pads to
accommodate Class J fuses.

b. Lockable Handle: Accepts three padlocks and interlocks with cover in closed position.

c. Aucxiliary Contacts: N.O./N.C., arranged to activate before switch blades open.

MCP Disconnecting Means:

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with
available fault currents, instantaneous-only circuit breaker with front-mounted, field-
adjustable, short-circuit trip coordinated with motor locked-rotor amperes.

b. Lockable Handle: Accepts three padlocks and interlocks with cover in closed position.
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c. Auxiliary contacts "a" and "b" arranged to activate with MCP handle.

d. N.C. alarm contact that operates only when MCP has tripped.

e. Current-limiting module to increase controller short-circuit current (withstand) rating to
100 kA.

4. MCCB Disconnecting Means:

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with
available fault currents; thermal-magnetic MCCB, with inverse time-current element for
low-level overloads and instantaneous magnetic trip element for short circuits.

b. Front-mounted, adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and
larger.
c. Lockable Handle: Accepts three padlocks and interlocks with cover in closed position.

. Auxiliary contacts "a" and "b" arranged to activate with MCCB handle.
e. N.C. alarm contact that operates only when MCCB has tripped.

ENCLOSURES

Enclosed Controllers: NEMA ICS 6, to comply with environmental conditions at installed location.

1. Dry and Clean Indoor Locations: Type 1.
2, Outdoor Locations: Type 4.
3. Other Wet or Damp Indoor Locations: Type 4.

ACCESSORIES

General Requirements for Control Circuit and Pilot Devices: NEMA ICS 5; factory installed in controller
enclosure cover unless otherwise indicated.

1. Push Buttons, Pilot Lights, and Selector Switches: Heavy-duty type.

a. Push Buttons: Covered types; momentary as indicated.
b. Pilot Lights: LED types; colors as indicated; push to test.
c. Selector Switches: Rotary type.

2. Elapsed Time Meters: Heavy duty with digital readout in hours; non-resettable.

3. Meters: Panel type, 2-1/2-inch (64-mm) minimum size with 90- or 120-degree scale and plus or
minus two percent accuracy. Where indicated, provide selector switches with an off position.

N.C. and N.O. auxiliary contact(s).

Control Relays: Auxiliary and adjustable solid-state time-delay relays.

Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays: Solid-state sensing circuit

with isolated output contacts for hard-wired connections. Provide adjustable undervoltage, overvoltage,

and time-delay settings.

Sun shields installed on fronts, sides, and tops of enclosures installed outdoors and subject to direct and
extended sun exposure.

Cover gaskets for Type 1 enclosures.

Terminals for connecting power factor correction capacitors to the line side of overload relays.
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Spare control wiring terminal blocks, quantity as indicated; unwired.

PART 3 - EXECUTION

3.1

32

A.

EXAMINATION

Examine areas and surfaces to receive enclosed controllers, with Installer present, for compliance with
requirements and other conditions affecting performance of the Work.

Examine enclosed controllers before installation. Reject enclosed controllers that are wet, moisture
damaged, or mold damaged.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Wall-Mounted Controllers: Install enclosed controllers on walls with tops at uniform height 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."

Floor-Mounted Controllers: Install enclosed controllers on 4-inch (100-mm) nominal-thickness concrete
base. Comply with requirements for concrete base specified in Division 03 Section "Cast-in-Place
Concrete."

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install
dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and
anchor into structural concrete floor.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and
directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary
blocking of moving parts from enclosures and components.

Install fuses in each fusible-switch enclosed controller.

Install fuses in control circuits if not factory installed. Comply with requirements in Division 26 Section
"Fuses."

Install heaters in thermal overload relays. Select heaters based on actual nameplate full-load amperes
after motors have been installed.

Install, connect, and fuse thermal-protector monitoring relays furnished with motor-driven equipment.
Install power factor correction capacitors. Connect to the line side of overload relays. If connected to the
load side of overload relays, adjust overload heater sizes to accommodate the reduced motor full-load

currents.

Comply with NECA 1.
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3.3 IDENTIFICATION

A. Identify enclosed controllers, components, and control wiring. Comply with requirements for
identification specified in Division 26 Section "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs.

2 Label each enclosure with engraved nameplate.

3. Label each enclosure-mounted control and pilot device.

3.4  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.
1. Connect selector switches to bypass only those manual- and automatic-control devices that have
no safety functions when switch is in manual-control position.
2. 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.

3.5 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and
adjust components, assemblies, and equipment installations, including connections.

3.6 ADJUSTING

A, Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-relay pickup and
trip ranges.
B. Adjust overload-relay heaters or settings if power factor correction capacitors are connected to the load

side of the overload relays.

C: 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.

D. Set field-adjustable switches and program microprocessors for required start and stop sequences in
reduced-voltage solid-state controllers.

E. Set field-adjustable circuit-breaker trip ranges as specified in Division 26 Section "Overcurrent Protective
Device Coordination Study."

3.7 PROTECTION

A. Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's written
instructions until enclosed controllers are ready to be energized and placed into service.
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B. Replace controllers whose interiors have been exposed to water or other liquids prior to Substantial
Completion.
3.8 DEMONSTRATION

A Train Owner's maintenance personnel to adjust, operate, and maintain enclosed controllers.

END OF SECTION 26 2913
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