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Section 00 1113

Advertisements for Bids

MONESSEN AND DONNER PUMP STATIONS SCREENINGS IMPROVEMENTS PROJECT
MON VALLEY SEWAGE AUTHORITY

Sealed Bids will be received by the Mon Valley Sewage Authority (OWNER) at the WWTP located at
20 S. Washington Street, Donora, PA, 15033 until 11:00 AM local time on April 8, 2024, at which
time and place said Bids will be opened and publicly read aloud. The general description of the"Work
includes, but is not limited to the following:

The project will consist of modifications to the Monessen and Donner Pump Stations. Thé&®project will
include the following improvements to each of the two (2) pump stations:

Removal of the existing Comminutor and associated appuxtenances/electrical
connections. Installation of a new Mechanical Bar Screen, Washei, Compactor, Debris
Chute, Screenings Waste Receptacle, and associated appurtenances, as well as completion
of structural, electrical, and process modifications to accommodate the new system
components. Construction of a building addition extending ftom, the side of the building
to house a new Screenings Waste Receptacle. Replacemehthot.the existing fan and air
handling system.

A more complete description of the Work is providedeir the Contract Documents which can be
examined at the Authority offices or the offices of the/Wade, Trim, Inc. (ENGINEER) at the following
address: Four Gateway Center, 444 Liberty Aven#e./ Suite 300, Pittsburgh, PA, 15222. Site
inspections prior to bid can be scheduled by callingdSean Gaskill, General Manager at 724-288-0472.

Digital copies of documents, via secure fild tyarnsfer, for bidding purposes must be obtained at the
offices of Wade Trim, Inc. or through email toyCarter J. Johnson at cjohnson@wadetrim.com between
the hours of 9:00 AM and 3:00 PM locat"time, Monday through Friday. All bidders must obtain bid
documents as described above to be~eligible. A mandatory prebid meeting will be held at 20 S.
Washington Street, Donora, PA, 15038.0n April 3, 2023.

Each proposal shall be accomipanied by a Bid Bond in the amount of ten percent (10%) of the total
bid which will be returned upon award of the Contracts.

Pennsylvania Prevailing Minimum Wage Rates will apply to all work on this project.

The Mon Valley Sewage Authority reserves the right to accept or reject any or all bids and to waive
any informality\in any bids should it consider same to be in its best interest.

Bids may=ndtbe withdrawn for a period of sixty (60) days after date of receiving bids.

The\Owher has current Pennsylvania sales tax exemption status, which applies only to those items
for which an exemption may be claimed under applicable State Sales and Use Tax Regulation.

All inquiries should be directed to Carter J. Johnson at 412-758-4365 or cjohnson@wadetrim.com.

Steve Walko, Chairman
Mon Valley Sewage Authority
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Part 1

1.01

1.02

1.03

1.04

Section 00 2113
Instructions to Bidders

General

Introduction

A.

This project is being bid by the Mon Valley Sewage Authority (MVSA), OWNER,
whose offices are located at their Wastewater Treatment Plant at 20 S. Washitigton
Street, Donora, PA 15033. Completed bid documents are to be returnedJto=this
address in the form and at the time stipulated in these instructiongmafd/or the
Advertisement for Bids to the attention of Mr. Sean Gaskill, General-Manager. Mr.
Gaskill can be reached at (724) 288-0472 to arrange for a time to visit,_the/project site.

ENGINEER for the MVSA is Wade Trim, Inc. with offices locatedin¥T'hree Gateway
Center, 401 Liberty Avenue., Suite 1600, Pittsburgh, RP#&yN\15222. All questions
regarding the Contract Documents for this Project shotld be addressed to Carter
Johnson, Engineer, at the address above, by phone at {412)»758-4365 or by email at
cjohnson@wadetrim.com.

Defined Terms

A.

Terms used in these Instructions to Bidders hiave the meanings assigned to them in
the General Conditions. The term "Bidder™yneans one who submits a Bid directly to
OWNER as distinct from a sub bidd& yho submits a Bid to a Bidder. The term
"Successful Bidder" means the dowest, qualified, responsible Bidder to whom
OWNER makes an award.

Scope of Work

A.

The scope and locatioprer"Work are set forth in Section 01 1100, Summary of Work.

Bidders Qualifications

A.

No Bid will.be considered from any Bidder unless known to be skilled and regularly
engaged, i vdrk of a character similar to that covered by the Contract Documents. In
orderto’ald the OWNER in determining the responsibility of any Bidder, the Bidder,
within %8 hours after being requested in writing by the OWNER to do so, shall
fulrnigh evidence, satisfactory to the OWNER, of the Bidder's experience and
familiarity with Work of the character specified, and his financial ability to properly
prosecute the proposed Work to completion within the specified time. The evidence
requested may include, but shall not be limited to, the following:

1. The address and description of the Bidder's plant or permanent place of
business.

2. Experience Statement.
a. Contractor shall have completed at least five (5) projects of similar

scope and value conducting business under the current company
name for at least 10 years. Proof of project experience shall be
submitted by the apparently Successful Bidder to the Owner’s
Representative within seven (7) day after opening of the Bids.

b. The Experience Statement shall contain the following information:
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(1 The project title, a description of the work, and the contract

amount.
2) The dates when work was started and when it was completed.
3) The name, address, and phone number of the owner’s contact

person for the project.

€)) The name, address, and phone number of the engineer’s
contact person for the project.

3. An itemized list of the Bidder's equipment available for use on the,proposed
Contract.
4. The Bidder's financial statement, including statemewt“\off ownership of
equipment necessary to be used in executing Work undén Gontract.
3. The name and qualifications of the lead foreman foxthis Project.
B. List of subcontractors and major equipment suppliers$including company name,

contact name, address, phone number, fax numBer*and ctntact email address.

C. Evidence that the Bidder is authorized toadowbusiness in the state in which the
project is located, in case of a corporatiemorganized under the laws of any other
state; and

D. Such additional information as will'satisfy the OWNER that the Bidder is adequately

prepared to fulfill the Contragt.

1.05 Examination of Contract Documents and Site

A. It is the responsibility of £dch Bidder before submitting a Bid, to:

1. Examine‘the-Contract Documents thoroughly,

2. Visgi, the site to familiarize himself with local conditions that may in any
mafiper affect cost, progress or performance of the Work,

3. Consider federal, state, and local Laws and Regulations that may affect cost,
progress, performance, or furnishing of the Work,

4. Study and carefully correlate Bidder's knowledge and observations with the
Contract Documents and such other related data,

5. Promptly notify ENGINEER in writing of all conflicts, errors, ambiguities or
discrepancies which Bidder has discovered in or between Contract
Documents and such related documents, and

6. Attend the mandatory prebid meeting to be held at 20 S. Washington Street,

Donora, PA, 15033 on April 3, 2023.
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Original design drawings for the Monessen and Donner Pump Stations as well as as-
built drawings compiled based on improvements made to the Monessen and Donner
Pump Stations implemented during Phase I of the Authority’s Long Term Control
Plan will be provided for use to the CONTRACTOR.

Reference is made to the Supplementary Conditions for the identification of those
reports of investigations and tests of subsurface and latent physical conditions at the
site or otherwise affecting cost, progress or performance of the Work which have been
relied upon by ENGINEER in preparing the Contract Documents.

1. If such reports are not included as appendices to the Contract Ddcuni€nts,
OWNER will make copies available to any Bidder requesting ghei” These
reports are included for reference only and are not guaranteedras ¢ accuracy
or completeness, nor are they part of the Contract Documengss,

2. The Bidder may rely upon the general accuracy of“the “technical data”
contained in such reports but not upon other datd, inberpretations, opinions
or information contained in such reports or ®fherwise relating to the
subsurface conditions at the site, nor upon,the completeness thereof for
bidding or construction purposes.

3. Before submitting his Bid each Biddep~wull, at his own expense, make such
additional investigations and testsSassthe Bidder may deem necessary to
determine his Bid for performance of fhe Work in accordance with the time,
price and other terms and conflifiens of the Contract Documents.

On request OWNER will provide“each Bidder access to the site to conduct such
investigations and tests as eacH Bidder deems necessary for submission of his Bid.
Bidder shall fill all holes ahd/clean up and restore the site to its former conditions
upon completion of such mvestigations and tests.

The lands upon which the Work is to be performed, rights-of-way for access thereto
and other landg désigirated for use by CONTRACTOR in performing the Work are
identified in Sectign=@1 1100, Summary of Work, or on the Plans, as applicable.

The locatigms of utilities as shown on the Plans are taken from sources believed to be
reliabl€yNéwther OWNER nor ENGINEER will be responsible for any omissions of or
variatiéng/from, the indicated location of existing utilities which may be encountered
in the Work.

The submission of a Bid will constitute an incontrovertible representation by the
Bidder that he has complied with every requirement of this Article 1.05, that without
exception the Bid is based upon performing and furnishing the Work required by the
Contract Documents and applying the specific means, methods, techniques,
sequences or procedures of construction (if any) that may be shown, indicated or
required by the Contract Documents, that Bidder has given ENGINEER written
notice of all conflicts, errors, ambiguities and discrepancies that Bidder has
discovered in Contract Documents and the resolution by ENGINEER is acceptable to
Bidder, and that the Contract Documents are sufficient in scope and detail to
indicate and convey understanding of all terms and conditions for performing and
furnishing the Work, and that the time stated in the Bid Form is sufficient to
complete the project.
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1.06

1.07

1.08

1.09

Interpretations Addenda

A.

Should any prospective bidder find discrepancies in or omissions from the Plans,
Specifications or other parts of the Contract Documents, he may submit a written
request to the ENGINEER for an interpretation thereof. The person submitting the
request will be held responsible for its prompt delivery at least seven (7) days prior to
the date for opening of Bids. Questions received less than seven (7) days prior to the
date for opening of bids may or will not be answered. Any interpretation of inquiry
will be made by Addendum duly issued to all prospective bidders via electronic email.

Any change in or addition to the Contract Documents deemed necessayy/ by the
OWNER shall be made in the form of an Addendum issued to all prospegtizehidders
who have taken out Contract Documents and all such Addenda shall heeemé€ a part of
the Contract Documents as though same were incorporated into samedxiginally. Oral
explanations and information do not constitute official notifieation and are not
binding.

Bid Security

A.

Bid Security shall be made payable to OWNER, in_ah amount of ten (10) percent of
the Bidder's maximum Bid price and in a form a§ indi¢ated in the Advertisement.
Bid Bonds, if indicated as acceptable in the Adyeértisement, shall be issued on the
form included in the Contract Documents by a.Surety meeting the requirements of
paragraph 5.01 of the General Conditions.

The Bid Security of the Successful Bidder will be retained until such Bidder has
executed the Agreement and furni$hed the required Contract Security, whereupon it
will be returned; if the succegsflil Bidder fails to execute and deliver the Agreement
and furnish the required Con#ract Security within 15 days of the Notice of Award,
OWNER may annul the WNotice of Award and the Bid Security of that Bidder will be
forfeited. The Bid Secfirtyy of any Bidder whom OWNER believes to have a
reasonable chance of”rec&ving the award may be retained by OWNER until the
earliest of the sevghth=tay after the "Effective Date of Agreement" (which term is
defined in the Géneral Conditions) or the expiration of the hold period on the Bids.
Bid Security of other Bidders will be returned within 14 days of the Bid opening,
unless indjeated otherwise in the Advertisement.

Contract Time

A.

The Jhumber of days within which, or the date by which, the Work is to be
RQubstantially Completed, if applicable, and also completed and ready for final
payment (the Contract Time) are set forth in the Bid Form and will be included in
the Agreement.

Substitute and “Or-Equal” Items

A.

The Contract, if awarded, will be on the basis of materials and equipment described
in the Plans or specified in the Specifications without consideration of possible
substitute or “or-equal” items. Whenever it is indicated in the Plans or specified in
the Specifications that a substitute or an “or-equal” item of material or equipment
may be furnished or used by CONTRACTOR if acceptable to ENGINEER, application
for such acceptance will not be considered by ENGINEER until after the Effective
Date of Agreement. In addition, in no case shall ENGINEER’s denial of
CONTRACTOR’s application give rise to any claim for additional cost, it being
understood by CONTRACTOR that acceptance of substitute or an “or-equal” item of
material is at the sole discretion of ENGINEER. Costs associated with the acceptance
of the “or-equal” item shall be the responsibility of the CONTRACTOR and could
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include labor and material costs associated with the additional engineering review,
design changes associated with installation of the “or-equal” item, additional
construction costs and any and all other charges associated with the “or-equal” item.

110 Receipt and Form of Bid

A.

Bids shall be submitted at the time and place indicated in the Advertisement for Bids
and shall be included in an opaque sealed envelope, marked with the Project title and
name and address of the Bidder and accompanied by the Bid Security and other
required documents. If the Bid is sent through the mail or other delivery systdmmthe
sealed envelope shall be enclosed in a separate envelope with the notatioh, “BID
ENCLOSED" on the face thereof. Any Bid received after the schedulgd tivhe and
place indicated in the Advertisement for Bids shall be returned unopened,

1.

OWNER invites bids on the Bid Form and other formshaftached hereto.
Bids will be received at the time and place indicated Sn“the*Advertisement
and thereupon will be publicly opened and read. Amahstract of the amounts
of the base bids and any major alternates will be¢gmade available after the
opening of Bids.

OWNER may consider as informal any Bid'on'witich there is an alteration of,
or departure from the Bid Form attachgd\hereto.

The complete set of Contract Doglmehts must be used in preparing Bids:
neither OWNER nor ENGINEER, assumes any responsibility for errors or
misinterpretations resulting fremi the use of incomplete sets of Contract
Documents. In order to Werify the completeness of the set of Contract
Documents the Bidder dsed in preparing his Bid, the OWNER may require
the Bidder to submiftéie set of Contract Documents he used in preparing his
Bid. Bidder shall,submit his Bid on the separate Bid Form included in these
Contract Documénts,

The Bid, Fefin “shall be legibly prepared, with ink or typewriter, on the form
included  #liese Contract Documents. Blank spaces in the Bid forms must
be correctly filled in where indicated for each and every item for which a
quamtity is given. Bid Forms will be compared on basis of lump sum items, if
any,4nd on product of the quantities of items listed at the respective unit
prices bid.

Erasures or other changes in the Bids must be explained or noted over the
signature of the Bidder.

All names must be typed or printed below the signature.

The Bidder shall submit a LUMP SUM price proposal for the Work as shown
on the Drawings and explained in the Specifications. Bids shall be compared
based on the total LUMP SUM price and will serve in the Award of
Contracts. Payment will be made based on the approved CONTRACTOR’s
Schedule of Values and the actual Work completed at the time of payment
request. An unbalanced Schedule of Values may be rejected by the OWNER.

The Bid shall contain an acknowledgment of receipt of all Addenda, the
numbers of which shall be filled in on the Bid Form.

The Legal Status of Bidder Form contained in the Contract Documents must
be submitted with each Bid Form and must clearly state the legal position of
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a Bidder. In the case of a corporation, the home address, name and title of all
officers must be given. In the case of a partnership, show names and home
addresses of all partners. If an individual, so state. Any individual bid not
signed by the individual must have attached, thereto, a power of attorney
evidencing authority to sign.

10. Other documents to be attached to the Bid Form and made a condition
thereof are identified in the Bid Form. The same individual signing the Bid
Form shall sign these other documents.

1.11 Modifications and Withdrawal of Bids

A.

Bids may be modified or withdrawn by an appropriate document @dabzexecuted (in
the manner that a Bid must be executed) and delivered to the plageswhere Bids are to
be submitted at any time prior to the opening of Bids. If, withi 24 Rours after Bids
are opened, any Bidder files a duly signed written notice 3ith @ WNER and promptly
thereafter demonstrates to the reasonable satisfaction ofNGWNER that there was a
material and substantial mistake in the preparationaof his Bid, that Bidder may
withdraw his Bid and the Bid Security will be returned. Thereafter, at the sole option
of OWNER, that Bidder will be disqualified from furthe¥ Bidding on the Work to be
provided under the Contract Documents.

1.12 Award of Contract

A.

OWNER reserves the right to reject ahy/and all Bids for any reason, to waive any
and all informalities not involvifig price, time, or changes in the Work and to
negotiate contract terms with the Stccessful Bidder, and the right to disregard all
nonconforming, non-respofigiye, unbalanced, or conditional Bids. Discrepancies
between words and figutes will be resolved in favor of words. Discrepancies in the
multiplication of units of wark and unit prices will be resolved in favor of unit price.
Discrepancies between th€ indicated sum of any column of figures and the correct
sum thereof will be'fesetved in favor of the correct sum.

In evaluating Bidg, OWNER shall consider the qualifications of the Bidders, whether
or not theBids comply with the prescribed requirements, and such alternates, unit
pricessand@©ther data if requested in the Bid forms. It is OWNER's intent to accept
alternates)(if any are accepted) in the order in which they are listed in the Bid form
butOWNER may accept them in any order or combination. OWNER has the sole
discretion to reject any alternate without explanation. Subject to the approval of
QWNER, the Contract will be awarded to the lowest responsive and responsible
Bidder. Responsibility of Bidder will be determined on basis of past performance and
Work of similar character, equipment and labor available to do the Work and
financial status. Contract shall be considered to have been awarded after the
approval of OWNER has been duly obtained and a formal Notice of Award duly
served on the successful Bidder by OWNER. Contract shall not be binding upon
OWNER until the Agreement has been duly executed by the Bidder and the duly
authorized officials of OWNER.

If the Contract is to be awarded, OWNER will give the successful Bidder a Notice of
Award within 60 days after the day of the Bid opening, unless such other time is
specified in the Advertisement for Bids.

1.13  Signing of Agreement

A.

Within 15 days after OWNER gives a Notice of Award to the successful Bidder, the
CONTRACTOR shall sign and deliver the specified number of counterparts of the
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Agreement to OWNER and ENGINEER with all other Contract Documents attached.
Within ten (10) days thereafter, OWNER will deliver one (1) fully signed counterpart
to CONTRACTOR. ENGINEER will identify, date or correct those portions of the
Contract Documents not fully signed, dated or executed by OWNER and
CONTRACTOR and such identification, dating or correction shall be binding on all
parties.

1.14  Pennsylvania Prevailing Minimum Wage Rates

A. Pennsylvania Prevailing Minimum Wage Rates will apply to this work and ha'%en
included with the Contract Documents or will be issued as an addend@ the
Contract Documents during Bid Phase. 6

Part2 Products (Not Used) QO

N
QQ

Part3  Execution (Not Used)

End of Section
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Section 00 4243
Bid Form

PROJECT IDENTIFICATION: MONESSEN AND DONNER PUMP STATIONS
SCREENINGS IMPROVEMENTS PROJECT

Contract One: General Construction

Contract Two: Electrical/IC

THIS BID IS SUBMITTED TO: Mon Valley Sewage Authority, 20 S. Washington Street, Donerays/PA
15033, hereinafter referred to as OWNER.

1.

Enter Into Agreement

The undersigned BIDDER proposes and agrees, if this Bid is accepted, te enter into an
Agreement with OWNER in the form included in the Contract Dectumeénts to perform and
furnish all Work as specified or indicated in the Contract Docuinesnts tor the Bid Price and
within the Bid Times indicated in this Bid and in accordance with the other terms and
conditions of the Contract Documents.

BIDDER Accepts

BIDDER accepts all of the terms and conditions df the Advertisement or Invitation to Bid
and Instructions to Bidders, including withowtJintitation those dealing with the disposition
of Bid security. This Bid will remain subject™o dacceptance for 60 days after the day of Bid
opening. BIDDER will sign and delivef the required number of counterparts of the
Agreement with the Bonds and otherd¢tments required by the Bidding Requirements
within 15 days after the date of OWNER"%-Notice of Award.

BIDDER's Representations

In submitting this Bid, BIDD®ER/ represents, as more fully set forth in the Agreement, that:

a. BIDDER has\examined and carefully studied the Bidding Documents and the
following Addenda receipt of all which is hereby acknowledged:

Addendum Ng. Date of Release Signature

by BIDDER has visited the site and become familiar with and is satisfied as to the
general, local and site conditions that may affect cost, progress, performance and
furnishing of the Work.

c. BIDDER is familiar with and is satisfied as to all federal, state and local Laws and

Regulations that may affect cost, progress, performance and furnishing of the Work.

d. BIDDER has carefully studied all reports of explorations and tests of subsurface
conditions at or contiguous to the site and all drawings of physical conditions in or
relating to existing surface or subsurface structures at or contiguous to the site
(except Underground Facilities) which have been identified in the Supplementary
Conditions as provided in paragraph 4.02. of the General Conditions.
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BIDDER accepts the determination set forth in paragraph SC-4.02. of the
Supplementary Conditions of the extent of the "technical data" contained in such
reports and drawings upon which BIDDER is entitled to rely as provided in
paragraph 4.02. of the General Conditions.

BIDDER acknowledges that such reports and drawings are not Contract Documents
and may not be complete for BIDDER's purposes.

BIDDER acknowledges that OWNER and ENGINEER do not assume responsibility
for the accuracy or completeness of information and data shown or indicated{umthe
Bidding Documents with respect to existing Underground Facilities at or cfptigtious
to the site.

e. BIDDER is aware of the general nature of Work to be performed=hyw@WNER and
others at the site that relates to Work for which this Bid is submitted’as indicated in
the Contract Documents.

f. BIDDER has correlated the information known to B¥EDDER, information and
observations obtained from visits to the site, reports gmd drawings identified in the
Contract Documents and all additional examinatigns, Ahvestigations, explorations,
tests, studies and data with the Contract Docunferits.

g. BIDDER has given ENGINEER written notigenaf all conflicts, errors, ambiguities or
discrepancies in the Contract Documentsh\aitd the written resolution thereof by
ENGINEER is acceptable to BIDDER./and the Contract Documents are generally
sufficient to indicate and convey unde¥standing of all terms and conditions for
performing and furnishing the Worlk for which this Bid is submitted.

Where conflicts, errors, ambigdities or discrepancies have been discovered in or
between Contract Documients and/or other related documents, and where said
conflicts, etc., have not beemresolved through the interpretations or clarifications by
of insufficient time onfotherwise, BIDDER has included in the Bid the greater
quantity or better duality of Work, or compliance with the more stringent
requirement resulting in a greater cost.

h. This Bid ig"genuine and not made in the interest of or on behalf of any undisclosed
persox, firt.or corporation and is not submitted in conformity with any agreement or
rules 6€ apy group, association, organization or corporation; BIDDER has not directly
or andirectly induced or solicited any other BIDDER to submit a false or sham Bid;
BIDDER has not solicited or induced any person, firm or corporation to refrain from
hidding; and BIDDER has not sought by collusion to obtain for itself any advantage
over any other BIDDER or over OWNER.

4. RBid=Prices.

BIDDER shall complete the work, including the above-listed equipment, in accordance with the
Contract Documents for the following LUMP SUM price:
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CONTRACT ONE: GENERAL CONSTRUCTION

TOTAL LUMP SUM BASE CONTRACT PRICE: $

(In Words)

CONTRACT TWO: ELECTRICAL/IC

TOTAL LUMP SUM BASE CONTRACT PRICE: $
(In Words)
5. BIDDER agrees that the work will be substantially compléte withiin 360 consecutive calendar

days (12 months) after the date when the Contract Times demmences to run as provided in
paragraph 2.03 and 14.07. of the General Conditionsphand/completed and ready for final
payment in accordance with paragraph 14.09 and«l%,10 of the General Conditions within 420
(14 months) consecutive calendar days after the/date when the Contract Times commences to
run.

BIDDER accepts the provisions of the Agrkement as to liquidated damages in the event of
failure to complete the Work within$h€ times specified in the Agreement.

6. Attached Documents.
The following documents afé.attached to and made a condition of this Bid:

a. This Bid Form\apd the Required Bid Security in the form of a certified or cashiers
check or bidsbond in an amount not less than ten (10) percent of the bid price.

b. Non-collugion Affidavit
c. Leégal Status of Bidder
7. Address for Communications.

Communications concerning this Bid shall be addressed to person and to the address of
BIDDER indicated below:

Name (print):
Phone No.:
Address:
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8. Defined Terms.

Terms used in this Bid which are defined in the General Conditions or Instructions will have

the meanings indicated in the Instructions, the General Conditions
Supplementary Conditions to the General Conditions.

SUBMITTED on

and/or the

State CONTRACTOR License No.

If BIDDER is:
An Individual

By

(Individual's name)

doing business as

Business address:

a n P
\

By Q)

(Firm nam

:Ge&partner}
PN

Business address:

A Corporation O%w

(Corporation name)

Q)Q

O e (State of incorporation)

\ - (Name of person authorized to sign)

N\
‘$ (Title)

(Corporate Seal)

Attest

(Secretary)
Business address:

Phone number:

00 4243- 4

(SEAL)

(SEAL)

(SEAL)

(SEAL)
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A Joint Venture

By (SEAL)
(Name)
(Address)
By (SEAL)
(Name)

9
"0@

(Address) O
rtnership and
e.

NOTE: Each joint venturer must sign. The manner of signing for each individﬁ)
corporation that is a party to the joint venture should be in the manner indic% 0

00 4243- 5 MVS202105H



INSTRUCTIONS FOR NONCOLLUSION AFFIDAVIT

1. This Noncollusion Affidavit is material to any contract awarded pursuant to this bid.
According to the Pennsylvania Antibid-Rigging Act. 73 P.S. §§ 1611, et. seq.,
governmental agencies may require Noncollusion Affidavits to be submitted together
with bids.

2. This Noncollusion Affidavit must be executed by the member, officer or employee of the
bidder who makes the final decision on prices and the amount quoted in the bid.

3. Bid rigging and other efforts to restrain competition, and the making of falsg’sWorn
statements in connection with the submission of bids are unlawful and may pé.subject to
criminal prosecution. The person who signs the Affidavit should examaife, ¥ carefully
before signing and assure himself or herself that each statement is trugsand accurate,
making diligent inquiry, as necessary, of all other persons employed\by or associated
with the bidder with responsibilities for the preparation, approvalNomsubmission of the

bid.

4. In the case of a bid submitted by a joint venture, each party to the venture must be
identified in the bid documents, and an Affidavit must be'submitted separately on behalf
of each party.

5. The term “complementary bid”, as used in thezAffidavit, has the meaning commonly

associated with that term in the bidding proces$, atid includes the knowing submission of
bids higher than the bid of another firm{ afrg Mtentionally high or noncompetitive bid,
and any other form of bid submitted for §h€ purpose of giving a false appearance of
competition.

6. Failure to file an Affidavit %o/ compliance with these instructions will result in
disqualification of the bid.

NONCOLLUSION AFFIDAVIT

Required by the Mon Valley' Sewage Authority and authorized by the Antibid-Rigging Act,
Act No. 1983-45, Sectign7 (73 P.S. 1617).

BEFORE ME, a Ngtary Public, personally appeared the undersigned Bidder (the “Bidder”), who
being duly authgrized to make this Affidavit on behalf of its owners, directors, and officers and
being dulyswarn according to law, deposes and says that, by submission of the bid to which this
Affidavit is“attached, the Bidder and each person signing on behalf of the Bidder; and if a joint
bid, ea¢h signer jointly and severally as Bidders, certifies as to the organization of each under
pendlty of perjury, that to the best of the knowledge, information and belief of the Bidder, as
follgws?

SECTION 1. The prices submitted in the attached bid have been calculated and are hereby
submitted independently and without collusion, consultation, communication or agreement of
any kind with any competitor, for the purposes of restricting competition as to any matter
relative to prices, escalations or quotations, with any competitor to the Bidder.

SECTION 2. Unless otherwise required by law, the prices which have been calculated and
quoted in the attached bid have not been disclosed knowingly by the Bidder prior to submission
of the bid, and will not be disclosed knowingly by the Bidder after the submission and prior to
the opening of the bid, either directly or indirectly to any competitor of the Bidder or to any other
Bidder.
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SECTION 3. No attempt has been made prior to submission of the bid or will be made
subsequent to the submission of the bid by the Bidder to induce in any way any other person,
association, partnership, joint venture or corporation to submit or refrain from submitting a bid
for the purpose of restricting competition.

SECTION 4. That the Bidder in preparation and submission of the attached bid to the Mon
Valley Sewage Authority has not engaged in any “bid-rigging” activity as the same are defined in
the Antibid-Rigging Act, Act No. 1983-45, Section 2 (73 P.S. 1612).

SECTION 5. The Bidder, its affiliates, subsidiaries, officers, directors and employees, afid=any
person signing on behalf of the Bidder, have not been convicted or found liable fof An¥ act
prohibited by State or Federal law in any jurisdiction involving conspiracy or colfusioh with
respect to bidding on any public contract within the last three (3) years, except a8%are listed on
the attachment, attached hereto and made a part hereof.

If any such person has been convicted or found liable for any such prohibitedtact; the same does
not prohibit the Mon Valley Sewage Authority from awarding a contpéich tethat person, but may
be a ground for consideration on the question of whether the MomValley Sewage Authority
should decline to award a contract to that person on the basis ofalack of responsibility on that
person.

SECTION 6. This Affidavit is made and submitted to comrply'with Section 7 of Act. No. 1983-45
of the Commonwealth of Pennsylvania (73 P.S. 1617) amndsall amendments or revisions thereto
and the rules and regulations authorized thereunderain order to permit the Mon Valley Sewage
Authority to act thereunder as a governmental@geéncy. Any misstatement in this Affidavit is,
and shall be treated as, a fraudulent concealment fegm the Mon Valley Sewage Authority of the
true facts relating to the submission of bids for'this contract.

ATTEST OR WITNESS:
Bidder
COMMONWEALTH OB PENNSYLVANIA
COUNTY OF
Sworn to and subscribed before me this day of , 2023.

Notary Public

End of Section
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Section 00 4313
Bid Bond Form

KNOW ALL MEN BY THESE PRESENTS, that we, the undersigned,

as Principal, hereinafter called the Principal, and a

corporation duly organized under the laws of the State of and duly

authorized to transact business in the Commonwealth of Pennsylvania, as Surety, hereinafter called
the Surety, are held and firmly bound unto the MON VALLEY SEWAGE AUTHORITY as @WNER,
hereinafter called the OWNER, in the sul, of
Dollars  ($ ),

which is equivalent to ten (10) percent of the total bid price, for the payment ofiwhiech sum well and

truly to be made, the said Principal and the said Surety, bind ourselwe$, obr heirs, executors,

administrators, successors and assigns, jointly and severally, firmly by théée presents.

WHEREAS, the Principal has submitted a Bid for the MONESSEN AND DONNER PUMP
STATIONS SCREENINGS IMPROVEMENTS PROJECT %Qeiig undertaken by the OWNER.

NOW, THEREFORE, if the OWNER shall accept theBid*of the Principal and the Principal shall
enter into a Contract with the OWNER in accordange wigh the terms of such Bid, and give such Bond
or Bonds as may be specified in the Contract Doguments with good and sufficient surety for the
faithful performance of such Contract and fo# the prompt payment of labor and material furnished in
the prosecution thereof, or in the event of theffailure of the Principal to enter such Contract and give
such Bond or Bonds, if the Principal Shall pay to the OWNER the difference not-to-exceed the
penalty hereof between the amount specified in said Bid and such larger amount for which the
OWNER may in good faith contract{with another party to perform the Work covered by said Bid,
then this obligation shall be null ahdsw61d, otherwise to remain in full force and effect.

Signed and Sealed this day of , 2023.
Witness) (Principal)
(Title)
(Witness) (Surety)
(Title)
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Section 00 4345
Legal Status of Bidder

This Bid is submitted in the name of:

(Print)

The undersigned hereby designates below his business address to which all notices, directions or other
communications may be served or mailed:

Street

City
State Zip Code

The undersigned hereby declares that he has legal status checked below:

L] SOLE PROPRIETOR
] SOLE PROPPRIETOR DOING BUSINESS UNDER ANNASSUMED NAME
[]  CO-PARTNERSHIP

The Assumed Name of the Co-Partnership is registered in the County of

, Pennsylvania

] CORPORATION INCORPORATED UNDER THE LAWS OF THE STATE OF
#The Corporation is

] authorized to conduct buginess in the Commonwealth of Pennsylvania
] not now authorized {6 conduct business in the Commonwealth of Pennsylvania
] possess all required liéenses for the work being bid

[] limited liability gofporation

The name, titles, and home addreskseSpf all persons who are officers or partners in the organization are
as follows:

NAME AND TITLE HOME ADDRESS
Signéd this day of , 2023.
By (Signature)

Printed Name of Signer

Title
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Section 00 5100
Notice of Award

To: Date:

Attention:

Project: MONESSEN AND DONNER PUMP STATIONS SCREENINGS IMPROVENMENTS
PROJECT

Gentlemen:

Pursuant to the provisions of Article 1.12 of the Instructions to Bidders, ydu are hereby notified that
the Mon Valley Sewage Authority (MVSA) during its regularly seheduled and duly advertised
monthly Board Meeting held on 2024, has directed the“asteptance of your Bid for the
above referenced Project in the amount of ¥ This project shall consist of:
installation of new Mechanical Bar Screens, Washer Compagtoxsy Debris Chutes, Screening Waste
Receptacles, and associated appurtenances at the Mehegssen and Donner Pump Stations,
construction of a building addition on the side of the Monessen and Donner Pump Stations to house
new Screenings Waste Receptacles, removal of the€exiSirig comminutor systems, access hatches,
monorails, and associated appurtenances, conversion 0f/the comminutor inlet channels into bypass
channels, installation of manual bar screens in the\new bypass channels, installation of weirs in the
influent channels downstream of the Mechahical Bar Screens, replacement of the existing exhaust
fans and air handling systems, installation‘ef’electrical conduit to power the equipment and lighting
in the new building additions, associate®h electrical / process control work for integration of the new
equipment, and other miscellaneous wotk ds delineated in your Bid submitted to the MVSA on

Please complygwith the following conditions within 15 days of the date of
this Notice of Award; that is by.

1. Deliver to the ENGINBEER three (3) fully executed counterparts of the Agreement (attached)
including all the G6htract Documents.

2. Deliver with édch’executed Agreement the Contract Security (Bonds), on the forms included
in the Cemtract Documents, as specified in the General Conditions (Article 5) and
Supplémentary Conditions (Article SGC-5).

3. Deliver with each executed Agreement the Insurance Certificates (and other evidence of
insurance) as specified in General Conditions (Article 5) or the Supplementary Conditions
(Article SGC-5).

4. Please do not date Agreement and Contract Security (Bonds), as these will be dated by
OWNER when executed by him.

It is important to comply with these conditions and time limits as failure to comply with these
conditions within the time specified will entitle OWNER to consider your Bid abandoned, to annul

this Notice of Award and to declare your Bid Security forfeited.

Within ten (10) days after you comply with these conditions, OWNER will return to you one (1) fully
signed counterpart of the Agreement with the Contract Documents attached.

A pre-construction meeting will be scheduled with all contracts associated with this project after
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receipt of all executed counterparts of the Agreement from each contractor. In accordance with
paragraph 2.05 of the General Conditions, please submit to the ENGINEER the required schedules
prior to the scheduling of a Preconstruction Meeting.

If you have any questions regarding the content of this correspondence or the Agreement, please call
Mzr. Jason McBride, P.E., Wade Trim, Inc., at (412) 498-4698.

cc: Jason McBride, P.E., Wade Trim, Inc.
Aaron Bialon, Esq., Bialon & Bialon

00 5100-2

Mon Valley Sewage Authority

(Owner) 6
<

(Authorized Signature) %

By:
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Section 00 5200
Agreement

This Agreement, made and entered into this day of
in the year 2023 by and between the Mon Valley Sewage Authority, hereinafter called OWNER, and
, hereinafter called CONTRACTOR, for the following contract:

MONESSEN AND DONNER PUMP STATIONS SCREENINGS IMPROVEMENTS PROJECTE

OWNER and CONTRACTOR, in consideration of the mutual covenants hereinafter set«6nth, agree
as follows:

ARTICLE 1. WORK
CONTRACTOR shall complete all Work as specified or indicated in the Gensract Documents.

The Project for which the Work under the Contract Documents mayf{ b& the whole or only a part is
described more fully in the Contract Specifications and on the Contfact-Drawings.

ARTICLE 2. ENGINEER

The Project has been designed by Wade Trim, Inc.Fhrec=Gateway Center, 401 Liberty Avenue,
Suite 1600; telephone (412) 454-5566, who is hereinafter called ENGINEER and who is to act as
OWNER's representative, assume all duties and gésponsibilities, and have the rights and authority
assigned to ENGINEER in the Contract Documefitshor approved by the OWNER, in connection with
completion of the Work in accordance with the Centract Documents.

ARTICLE 3. CONTRACT TIMES

3.1 The Work will be substantidlly completed within three hundred and sixty consecutive
calendar days (12 months)after the date noted in the Notice to Proceed and completed and
ready for final payment jin accordance with paragraphs 14.09 and 14.10 of the General
Conditions within 420"€onsecutive calendar days (14 months) after the date when the
Contract Timeg cdmmence to run.

3.2 Liquidated Damgdges. OWNER and CONTRACTOR recognize that time is of the essence of
this Agrefment and that OWNER will suffer financial loss if the Work is not completed
withih\the*times specified in paragraph 3.1. above, plus any extensions thereof allowed in
accordanee with Article 12 of the General Conditions. They also recognize the delays,
expense and difficulties involved in proving the actual loss suffered by OWNER if the Work
Is not completed on time. Accordingly, instead of requiring any such proof, OWNER and
CONTRACTOR agree that as liquidated damages for delay (but not as a penalty),
CONTRACTOR shall pay OWNER Five Hundred Dollars ($500.00) for each day that
expires after the time specified in paragraph 3.1. for Substantial Completion until the Work
is substantially complete. After Substantial Completion, if CONTRACTOR shall neglect,
refuse or fail to complete the remaining Work within the time specified in paragraph 3.1 for
completion and readiness for final payment or any proper extension thereof granted by
OWNER, CONTRACTOR shall pay OWNER Five Hundred Dollars ($500.00) for each day
that expires after the time specified in paragraph 3.1 for completion and readiness for final
payment.
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ARTICLE 4. CONTRACT PRICE
OWNER shall pay CONTRACTOR for completion of the Work in accordance with the Contract
Documents an amount in current funds equal to the amount determined pursuant to paragraph 4.1.

below:

4.1 For all Work, a Lump Sum of

(use words)

(Figures)

All specific cash allowances are included in the above price and have beeff™gomiputed in
accordance with Article 11 of the General Conditions.

ARTICLE 5. PAYMENT PROCEDURES

CONTRACTOR shall submit Applications for Payment to ENGINEER faf review and approval by
the third day of the month following the month for which the applicatian is'made. ENGINEER shall
submit the approved application to OWNER for review and appreval at least 7 days prior to the
OWNER’s regularly scheduled meeting on the third Thursday of e¢ach ' m&nth.

5.1 Progress Payments; Retainage. OWNER shall makenmenthly progress payments on account
of the Contract Price on the basis of CONTRACTOR's Applications for Payment as
recommended or approved by ENGINEER, €uymg®construction as provided in paragraphs
5.1.1 and 5.1.2 below. All such payments will/be measured as provided in the General
Conditions.

5.1.1 Prior to Substantial Complétigh, progress payments will be made in an amount equal
to the percentage indicdted balow, but, in each case, less the aggregate of payments
previously made and le§s Such amounts in accordance with paragraph 14.03 of the
General Conditions.

5.1.1.1 Ninety (99) p€rcent of Work completed (with the balance being retainage) If
Work hasgsbeen 50-percent completed as determined by ENGINEER, and if
the~gharacter and progress of the Work have been satisfactory to OWNER
and.determined that as long as the character and progress of the Work
rejhain satisfactory to them,

Retainage will be reduced to five (5) percent of all of the Work completed to
date and for subsequent future progress payments until Substantial
Completion.

5.1.1.2 Ninety (90) percent (with the balance being retainage) of materials and
equipment not incorporated in the Work (but delivered, suitably stored and
accompanied by documentation satisfactory to OWNER as provided in
paragraph 14.03 of the General Conditions).

5.1.2 Upon Substantial Completion, in an amount sufficient to increase total payments to
CONTRACTOR to ninety-seven and one-half (97-1/2) percent of the Contract Price
(with the balance being retainage), less such amounts as ENGINEER shall
determine, or OWNER may withhold, in accordance with paragraph 14.02 and 14.03
of the General Conditions.
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5.2

Final Payment. Upon final completion and acceptance of the Work in accordance with
paragraphs 14.09 and 14.10 of the General Conditions, OWNER shall pay the remainder of
the Contract.

ARTICLE 6. CONTRACTOR'S REPRESENTATIONS

In order to induce OWNER to enter into this Agreement, CONTRACTOR makes the following
representations:

6.1

6.2

6.3

6.4

6.5

6.6

CONTRACTOR has thoroughly examined and carefully studied the Contract Documents
(including the Addenda listed in paragraph 7.9) and the other related data identified“h the
Bidding Documents including "technical data."

CONTRACTOR has visited the site and become familiar with and is satifh&d as to the
general, local and site conditions that may affect cost, progress, performang@er=furnishing of
the Work.

CONTRACTOR 1is familiar with and is satisfied as to all federad] stabedand local Laws and
Regulations that may affect cost, progress, performance and furnisiing of the Work.

CONTRACTOR has carefully studied all reports of explaratiohs and tests of subsurface
conditions at or contiguous to the site and all drawings, 6f PhysSic#l conditions in or relating to
existing surface or subsurface structures at or contigmeu$, to the site (except Underground
Facilities) which, if available, have been identifigd, Wn/the Supplementary Conditions as
provided in paragraph 4.02 of the General Conditions,

CONTRACTOR accepts the determination set fopth in paragraph 4.02 of the Supplementary
Conditions of the extent of the "technical dqta" contained in such reports and drawings upon
which CONTRACTOR is entitled te relyyds provided in paragraph 4.02 of the General
Conditions.

CONTRACTOR acknowledges that,such reports and drawings are not Contract Documents
and may not be complete for CONFRACTOR's purposes.

CONTRACTOR acknowledges that OWNER and ENGINEER do not assume responsibility
for the accuracy or completeness of information and data shown or indicated in the Contract
Documents with respect to Underground Facilities at or contiguous to the site.

CONTRACT@R/ as obtained and carefully studied (or assumes responsibility for having
done so) all such/additional supplementary examinations, investigations, explorations, tests,
studiegrafnd data concerning conditions (surface, subsurface and Underground Facilities) at
or cdnbigudls to the site or otherwise which may affect cost, progress, performance or
fugnishing of the Work or which relate to any aspect of the means, methods, techniques,
seqUences and procedures of construction to be employed by CONTRACTOR and safety
pregautions and programs incident thereto.

CONTRACTOR does not consider that any additional examinations, investigations,
explorations, tests, studies or data are necessary for the performance and furnishing of the
Work at the Contract Price, within the Contract Times and in accordance with the other
terms and conditions of the Contract Documents.

CONTRACTOR is aware of the general nature of Work to be performed by OWNER and
others at the site that relates to the Work as indicated in the Contract Documents.

CONTRACTOR has correlated the information known to CONTRACTOR, information and
observations obtained from visits to the site, reports and drawings identified in the Contract
Documents and all additional examinations, investigations, explorations, tests, studies and
data with the Contract Documents.
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6.7

CONTRACTOR has given ENGINEER written notice of all conflicts, errors, ambiguities or
discrepancies in the Contract Documents and the written resolution thereof by ENGINEER
through issued addendum or addenda is acceptable to CONTRACTOR, and the Contract
Documents are generally sufficient to indicate and convey understanding of all terms and
conditions for performance and furnishing of the Work. When said conflicts, etc., have not
been resolved through interpretation or clarification by ENGINEER, because of insufficient
time or otherwise, CONTRACTOR has included in the Bid the greater quantity or better
quality of Work, or compliance with the more stringent requirement resulting in a greater
cost; and said greater cost is included in the Contract Price.

ARTICLE 7. CONTRACT DOCUMENTS

The

Contract Documents which comprise the entire agreement between ¢fOWNER and

CONTRACTOR concerning the Work consist of the following:

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.11

This Agreement.

Performance, Payment, and other Bonds and insurance certificates

Notice of Award.

Notice to Proceed.

General Conditions.

Supplementary Conditions.

Specifications bearing the title #/MONESSEN AND DONNER PUMP STATIONS

SCREENINGS IMPROVEMENTS PROJECT and consisting of the divisions and sections, as
listed in table of contents thereof:

Drawings consisting of a c¢ver sheet and drawing sheets with each sheet bearing the
following general title, MONESSEN AND DONNER PUMP STATIONS SCREENINGS
IMPROVEMENTS PROJEGT.

Addenda issued pyior to bid and listed in the CONTRACTOR’S Bid Form.
CONTRACTOR's Bid.
Docundfentation submitted by CONTRACTOR prior to Notice of Award.

The following which may be delivered or issued after the Effective Date of the Agreement
gnd, afe not attached thereto:

All written amendments and other documents amending, modifying or supplementing the
Contract Documents pursuant to paragraphs 3.05 of the General Conditions.

There are no Contract Documents other than those listed above in this Article. The Contract
Documents may only be amended, modified or supplemented as provided in paragraphs 3.05
of the General Conditions.

ARTICLE 8. MISCELLANEOUS

8.1

Terms used in this Agreement which are defined in Article 1 of the General Conditions will
have the meanings indicated in the General Conditions.
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8.2

8.3

8.4

8.5

No assignment by a party hereto of any rights under or interests in the Contract Documents
will be binding on another party hereto without the written consent of the party sought to be
bound; and, specifically, but without limitation, moneys that may become due and moneys
that are due may not be assigned without such consent (except to the extent that the effect of
this restriction may be limited by law), and unless specifically stated to the contrary in any
written consent to an assignment, no assignment will release or discharge the assignor from
any duty or responsibility under the Contract Documents.

OWNER and CONTRACTOR each binds itself, its partners, successors, assigns and legal
representatives to the other party hereto, its partners, successors, assigns and_degal
representatives in respect to all covenants, agreements and obligations containgd”iff’ the
Contract Documents.

Any provision or part of the Contract Documents held to be void or unenforeeable under any
Law or Regulation shall be deemed stricken, and all remaining provisighs\ghall continue to
be valid and binding upon OWNER and CONTRACTOR, who agrée “that the Contract
Documents shall be reformed to replace such stricken provision gt partsthereof with a valid
and enforceable provision that comes as close as possible to expressing the intention of the
stricken provision.

Litigation: In the event of any dispute between the Ownéx ahd*the Contractor which is not
amicably resolved and which results in litigation, #he “parties agree that the Court of
Common Pleas of the county in which the project #asides is the sole legal forum and shall
have exclusive and sole jurisdiction and venue gver such litigation.
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IN WITNESS WHEREOF, OWNER and CONTRACTOR have signed this Agreement in triplicate.
One counterpart each has been delivered to OWNER, CONTRACTOR, and ENGINEER. All portions
of the Contract Documents have been signed, initialed or identified by OWNER and CONTRACTOR
or identified by ENGINEER on their behalf.

This Agreement will be effective on (which is the Effective Date of the Agreement).

OWNER Mon Valley Sewage Authority

- S
Bz

Donora, PA 15033 O
An Individual KQ
\(&AL)
Printed Name of individual Signature

doing business as Q
Address for giving Notice: . Q

\ Y
Phone No: *. h

N
Attest @
A Partnership é
2

Printed Firm Nam
by 6

Address for giving Notice: 20 S. Washington Street

ership

PER (SEAL)
Signature of Aut/’%d General Partner
Address for giving Notice: N\ ®
Phone No. )]
Attest
A Corporaﬁ&o
OV Type Name of Corporation
% State of Incorporation
by
Signature of Person Authorized to Sign Title
Address for giving Notice:
Phone No.:
Attest (Corporate SEAL)
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A Joint Venture

Name of Joint Venture

by (SEAL)

Name

by (SEAL)

Name

Address for giving Notice:

9
Phone No.: 66

Attest

NOTE: If CONTRACTOR is a corporation, attach evidence of authority to signgﬁ Q

End of Section 2
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Section 00 5500
Notice to Proceed

To: Date: ,2023

Attention:

Project: = MONESSEN AND DONNER PUMP STATIONS SCREENINGS IMPROVEMENTS
PROJECT

Gentlemen:

Please note that the Contract Time under the above Contract will commenee, g ritn on
. Within ten (10) days of this date, you are to start perforafing the Work. The dates
of Substantial Completion and Final Completion are set forth in the Aggeement; they are
, and nLegpectively.

In accordance with paragraph 2.05 of the General Conditiofisyplease submit to ENGINEER the
required schedules prior to the scheduling of a Preconstruction Meeting.

Also, in accordance with paragraph 2.05 of the Genetal/Conditions, please request a Preconstruction
Meeting from ENGINEER prior to delivery of any matebials or start of any construction. A minimum
of three (3) full working days notice is required, 4@ set up the Preconstruction Meeting. Also, please
notify ENGINEER three (3) full working day§, in advance of any staking requirements or other
activity on the Project.

Mon Valley Sewage Authority
(Owner)

By:

(Authorized Signature)

(Title)

cc: Jasen J. McBride, P.E., Wade Trim, Inc.
Aaron Bialon, Esq., Bialon & Bialon
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Section 00 6112
Performance Bond

Bond No.
KNOW ALL MEN BY THESE PRESENTS, That we, , a corporation
organized and existing under the laws of the State of , and duly authorized

to transact business in the Commonwealth of Pennsylvania, hereinafter called the "Principal,"@nd

, a corporation organized an{l €xisting

under the laws of the State of , and duly authorizeds, t0/ transact

business in the Commonwealth of Pennsylvania, as Surety, hereinafter called "Suy€by,*are held and

firmly bound unto , as Obligee, ‘and hereinafter

called "Obligee," in the just and full sum of

Dollars ($ ), lawful money of the United States of Ameltica, to be paid to the said

Obligee, to which payment well and truly to be made, we bind oupsglues) our heirs, administrators,

executors, successors and assigns, jointly and severally, firmly by ‘these presents.

THE CONDITION OF THIS OBLIGATION is suchathats*WHEREAS, the above Principal has
entered into a contract with the said Obligee, dated thé day of , 2023

for
MONESSEN AND DONNER PUMP STATIONS'SCREENINGS IMPROVEMENTS PROJECT

which contract is herein referred to and_ade’a part hereof as fully and to the same extent as if the

same were entirely written herein, au@

WHEREAS, it was one of the cofditions of the award of the said Obligee, pursuant to which said
contract was entered into, that$lfese presents should be executed.

AND THE SAID SUREIY, for value received, hereby stipulates and agrees that no change,
extension of time, or any/other forbearance, alteration or addition to the terms of the contract or to
the Work to be péffermed thereunder or the Contract Documents accompanying the same shall in
anywise affeétitswebligations on this Bond, and it does hereby waive notice of any such change,
extension of tim®, or any other forbearance, alteration or addition to the terms of the contract or to
the Work onto the Contract Documents.

NOW,.THEREFORE, if the above Principal shall in all respects comply with the terms and
conditions of said contract, and his (their or its) obligations thereunder, including the Contract
Documents therein referred to and made a part thereof, and such alteration as may be made in such
contract or Contract Documents, as herein or therein provided for, then this obligation shall be void;
otherwise, this Bond and obligation shall be and remain in full force and effect.
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Signed and sealed this day of

Signed, sealed and delivered in the presence of:

Witness for CONTRACTOR (Principal)

(Title) CJ

By %

Witness for Surety (Surety) Oé !

(Title) -

o

By
Attorney-In-Fact (Seal) .
Address K ress of Surety
y4
City Zip e City Zip

Code e

z Telephone

Telephone 0%
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Section 00 6113
Labor and Material Payment Bond

Bond No.
KNOW ALL MEN BY THESE PRESENTS, That we, , a corporation
organized and existing under the laws of the State of , and duly authorized to

transact business in the Commonwealth of Pennsylvania, hereinafter called the "Principal," and

, a corporation organized and existing gunder

the laws of the State of , and duly authorized to transaet*business in

the Commonwealth of Pennsylvania, as Surety, hereinafter called "Surety," arg=héld and firmly

bound unto , as Obligee, and hereinafter salled "Obligee,"

in the just and full sum of

Dollars ($ ), lawful money of the United States of Ameltica, to be paid to the said

Obligee, to which payment well and truly to be made, we bind oupsglues) our heirs, administrators,

executors, successors and assigns, jointly and severally, firmly by ‘these presents.

THE CONDITION OF THIS OBLIGATION is suchathate*WHEREAS, the above Principal has
entered into a contract with the said Obligee, dated théy, /  day of
__ ,2023for

MONESSEN AND DONNER PUMP STAPIONS SCREENINGS IMPROVEMENTS PROJECT

which contract is herein feferred to and made a part hereof as fully and to the same

extent as if the same were entirely wzitter’herein, and

WHEREAS, it was one of the cofditions of the award of the said Obligee, pursuant to which said
contract was entered into, that®lfese presents should be executed.

AND WHEREAS, this Baiid is given in compliance with and subject to the provisions of the Public
Works Contractor’s Bond/Law of 1967 (8 P.S. 193; 1967 P.L. 869, No 385), as amended, including all
notices, time limi#@bion provisions and other requirements set forth therein, which are incorporated
herein by reférences

AND THENSAID SURETY, for value received, hereby stipulates and agrees that no change,
extengidn of time, or any other forbearance, alteration or addition to the terms of the contract or to
thegonk to be performed thereunder or the Contract Documents accompanying the same shall in
anywise affect its obligations on this Bond, and it does hereby waive notice of any such change,
extension of time, or any other forbearance, alteration or addition to the terms of the contract or to
the Work or to the Contract Documents.

NOW, THEREFORE, the condition of this obligation is such that if all claimants as defined in Public
Works Contractor’s Bond Law of 1967 (8 P.S. 193; 1967 P.L. 869, No 385), as amended, are timely
paid 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.
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Signed and sealed this day of

Signed, sealed and delivered in the presence of:

Witness for CONTRACTOR (Principal)

(Title) CJ

By %

Witness for Surety (Surety) Oé !

(Title) -

o

By
Attorney-In-Fact (Seal) .
Address K ress of Surety
y4
City Zip e City Zip

Code e

z Telephone

Telephone 0%
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Section 00 6325
Substitution Request Form

SPECIFICATION SECTION #
ARTICLE #
SPECIFIED PRODUCT
PROPOSED SUBSTITUTION

A. Does specified product exceed, in any respect proposed substitution? Yy ON
B. Does substitution affect dimensions shown on Plans? AY ON
C. Does substitution affect other trades more than original product? OY ON
D Does warranty differ from that specified? OY ON
E. Does substitution affect cost to OWNER? Oy ON
F. Does substitution result in any license fee or royalty? Oy ON

If you indicated "Yes" to any of the items above, attach therough éxplanation on your Company
letterhead, as follows:

1. Explain any differences between propogedssubstitution and specified product.
2. Summarize experience with product aad*manufacturer in Project area.
3. Attach complete technical data and literg#ure.

The undersigned states that the function, appéaraiice, and quality of the proposed substitution is
equivalent or superior to the specified itentf§ astd that all information above and attached is true and
correct.

Submitted by: Date Submitted:
Company:

Address:

Telephone: Fax:

Signature:

For use by ENGINEER

ENGINEER’S RESPONSE REQUIRED OF
RESPONSE CONTRACTOR
No Exceptions Taken | None |
Note Markings | Confirm 0
Comments Attached | .
Rejected 0 Resubmit |

Engineer’s review is for general conformance with the design concept and
contract documents. Markings or comments should not be construed as
relieving the contractor from compliance with the project plans and
specifications, nor departures therefrom. The contractor remains
responsible for details and accuracy, for confirming and correlating all
quantities and dimensions, for selecting fabrication processes, for
techniques of assembly, and for performing his work in a safe manner.

By Date
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Section 00 6363
Change Order Form

Sheet of Date
Project: Project No.
Contractor:

This Change Order, when approved, will constitute authority for [Change in Plans] [Extra Work] as
indicated below:

Description of Work and Reason Unit Est. Unit Price Amount of AAGglint of
Quant. Increase Decrease

Recommend changes and extras, up to and including Totals:

this recommendation, are equal to a net [increase]

[decrease] of of the Contract Price. Net Decrease:

Do Not Pay From This Document

Approved: Accepted:

By: Approved By:
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Section 00 6516
Certificate of Substantial Completion

Project: MONESSEN AND DONNER PUMP STATIONS SCREENINGS IMPROVEMENTS
PROJECT

OWNER: Mon Valley Sewage Authority

CONTRACTOR:

Contract Date: Project No.:

Date of Issuance:

Project or Designated Portion Shall Include:

The Work performed under this Contract has been reviewed and found™o be Substantially Complete.
The date of Substantial Completion of the Project or portion thexcef/designated above is hereby
established as which is also the date of commencement, of applicable warranties required by
the Contract Documents except as stated below.

DEFINITION OF DATE OF SUBSTANTIAL COMPLETION.

The date of Substantial Completion of the Work or desigfiated portion thereof, is the date certified by
ENGINEER when construction is sufficiently complete, in accordance with the Contract Documents,
so OWNER can occupy or utilize the Work 6r designated portion thereof for the use for which it is
intended, as expressed in the Contract Docundents.

A list of items to be completed or correctedy prepared by ENGINEER is attached hereto. The failure
to include any items on such list doés/npt alter the responsibility of CONTRACTOR to complete all
Work in accordance with the Cofiract Documents. The date of commencement of warranties for
items on the attached list will be Bh& date of final payment unless otherwise agreed to in writing.

The responsibilities of @WNER and CONTRACTOR for security, maintenance, heat, utilities,
damage to the Work gnd<rsdrance shall be as follows:

OWNER shall hate, 45 days after receipt of this certificate during which he may make written
objection to ENGINEER and CONTRACTOR as to any provisions of the certificate or attached list.
Such objection may be cause for this Certificate of Substantial Completion to be null and void.

Engineer Authorized Representative Date
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Section 00 6520
Sworn Statement

COMMONWEALTH OF PENNSYLVANIA
COUNTY OF WESTMORELAND

being duly sworn, deposes and says:

is the (CONTRACTOR) (Subcontractor)

That

for an improvement to the following described real property situated in Westmoreland.Cwity,

Pennsylvania described as follows:

(Insert Legal Description of Property)

That the following is a statement of each Subcontractor and Suppliethand laborer, for which the
payment of wages or fringe benefits and withholdings ise dfieNbut’ unpaid, with whom the
(CONTRACTOR) (Subcontractor) has (contracted) (subconthacted) for performance under the
contract with the OWNER or lessee thereof, and that the amadounits due to the persons as of the date
hereof are correctly and fully set forth opposite their names, asfollows:

Amount of
Name of Amount of Laborer
Type of Total Amount Amount Balance to Fringe
Subcontractor, Laborer Wages "
. Improvement | Contract | Alreddy Currently Complete Benefits and
Supplier, or . . . X . Due but N .
Furnished Price Paid Owing (optional) . Withholdings
Laborer Unpaid
Due But
Unpaid
TOTALS:
(Some columns are not applicable to all persons listed) (Continued)
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That the CONTRACTOR has not procured material from, or subcontracted with, any person other than those
set forth on the reverse side and owes no money for the improvement other than the sums set forth on the
reverse side.

Deponent further says that he or she makes the foregoing statement as the (CONTRACTOR) (Subcontractor) or
as of the (CONTRACTOR) (Subcontractor) for the purpose of representing to the
OWNER or lessee of the described on the reverse side premises and his or her agents that the property
described on the reverse side is free from claims of construction liens, or the possibility of construction liens,
except as specifically set forth on the reverse side and except for claims of construction liens by laborers which
may be provided pursuant to the Commonwealth of Pennsylvania HB 1637 of 2005 (Act 52), an amendment to
the Mechanics Lien Law of 1963 (P.L. 1175, No 497).

WARNING TO OWNER: AN OWNER OR LESSEE OF THE PROPERTY DESCRIBED ON TH&E REVERSE
SIDE MAY NOT RELY ON THIS SWORN STATEMENT TO AVOID THE CLAIM OF A SUBCONTRACTOR,
SUPPLIER, OR LABORER WHO HAS PROVIDED A NOTICE OF FURNISHING OR A LABORER WHO MAY
PROVIDE A NOTICE OF FURNISHING PURSUANT TO PENNSYLVANIA HB 63% OF 2005, AS
AMMENDED, TO THE DESIGNEE OR TO THE OWNER OR LESSEE IF THE DESIGNEEIS NOT NAMED
OR HAS DIED.

(Depbnent)
WARNING TO DEPONENT: A PERSON, WHO WITH INTENT TO DEFRAUD, GIVES A FALSE SWORN

STATEMENT IS SUBJECT TO CRIMINAL PENALTIES AS PROVIDED TN PENNSYLVANIA HB 1637 OF
2005, AS AMMENDED.

Subscribed and sworn to before me this day of , 20

Notary Public

County, Pennsylvania

My Commission Expires

INSTRUCTIONS

1. A Sworn Statement in“wle preceding form must be provided before any CONTRACTOR or
Subcontractor can fif€a, Complaint, Cross-Claim, or Counter-Claim to enforce a construction lien.

2. An OWNER ondlesSee may withhold payment to a CONTRACTOR or Subcontractor who has not
provided a_Sworh Statement. An OWNER or lessee may withhold from a CONTRACTOR or
Subcontfraétorwho has provided a Sworn Statement the amount sufficient to pay all sums shown on the
statefnent as owing Subcontractors, Suppliers, and laborers, or the amount shown to be due to lien
claimants%ho have provided Notices of Furnishing pursuant to Pennsylvania Act 52, Mechanics Lien
Lawyas amended.

3. AT OWNER or lessee may rely on a Sworn Statement to avoid a lien claim unless the lien claimant has
provided the OWNER or lessee with a Notice of Furnishing pursuant to Pennsylvania Act 52,
Mechanics Lien Law, as amended.

4. If the contract provides for payments by the OWNER to the general contractor, if any, in the normal
course of construction, but the OWNER elects to pay lien claimants directly, the first time the OWNER
elects to make payment directly to a lien claimant he or she shall provide at least 5 business days’
notice to the general contractor of the intention to make direct payment. Subsequent direct
disbursements to lien claimants need not be preceded by the 5-day notice provided in this section
unless the OWNER first returns to the practice of paying all sums to the general contractor.

End of Section
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Section 00 7200
General Conditions

ATEICIE 1T DEFINIEIONS tiiiiieiiiiiiiiiieecciieee ettt e ettt e e ettt e e e etreeeeebbeeeesstaeeesssssaeesassaeeesassseeeasssseesasssseeessssseeesnns 1
Article 2 PrellmInary IMATEEIS .....uuvivevieiiieiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeerereeeseeeeereeeeererereserererererererererererererrrrrerer.. 5
Article 3 Contract Documents Intent and ReUSE ..........cciiiiiiiiiiiiiiiiiicee et 6
Article 4  Availability of Lands; Subsurface & Physical Conditions; Reference Points....................... 9
Article 5 Bonds and INSUTANCE .......cceiiiiiiiiiiiiieec et e ettt e e e e eeitr e e e e e e e seetaraeeeeeeeesasssaseeeeeeanns 11
Article 6 CONTRACTOR'S ReSpOnSIDIIITIES ....ccvvviviviiiiiiiiiriiieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeesesesssesessfotan. 15
Article T WOrK DY Others ....ccoocuiviiiiiii ittt e e etitrr e e e e e e e e etavnnee e e e e e neess 0 25
Article 8 OWNER'S ResSponsibilities ....c..ciieiciiiiiiiiiiieiiiiiee et eieeeeeieeeeesvveeeeveeeseeveee e e 1080 Samgneeene 25
Article 9 ENGINEER's Status During Construction ..........cc.eeeeiviieeeriiieenniiieeeenieeeeeens s sgesbvneeens 27
Article 10 Changes in the Work; Claims........cccceeeeiiiieeiiiiiieeiiiieeeiieeeesiieeeesieeeeesveeeee e e e abhseesennvaeenas 30
Article 11 Cost of the Work; Allowances; Unit Price WOrk ........ccccvveevvveeieeeeeeeeeeeees®beeeBeeeeeeeeeeeeeeennnns 32
Article 12 Change of Contract Price; Change of the Contract Times ....ccccccoeoooc e Bue e B eeeeevnveeeeeeeenns 35
Article 13 Tests and Inspection; Correction, Removal or Acceptance of Defective)lWork ................... 37
Article 14 Payments to CONTRACTOR and Completion..............eevvveveee adleeereieieiiiieieeeeeeeeeeeeeeeeeennns 40
Article 15 Suspension of Work and Termination ...........cccceeevvevevvveeereeerruaeereees®ereeeereeeeeeeeereeeeerererereeenee. 46
Article 16 MiSCEIlANEOUS ....cceeiiieiiiiiiiiee et e e e e e e e eesiirreeeee e e e e e e e e e e ettt e e e e e e e eeairareeeeeeeeans 49

Article 1 Definitions

1.01

Defined Terms

Wherever used in these General Conditions orin the other Contract Documents, the following
terms have the meanings indicated which a¥e applicable to both the singular and plural thereof:

Addenda -- Written or graphic instfuménts issued prior to the opening of Bids which clarify,
correct or change the Contract Documents.

Agreement -- The written Agieement between OWNER and CONTRACTOR covering the Work
to be performed; other Contratt/Documents are attached to the Agreement and made a part
thereof as provided therain:

Application and Certificate for Payment -- The form included in the Contract Documents
which is to be used sy CONTRACTOR in requesting progress or final payment and which is to
be accompani€d/by §lch supporting documentation as is required by the Contract Documents.

Asbestos=NAny material that contains more than one percent asbestos and is friable or is
releaging asbestos fibers into the air above current action levels established by the United States
Occupatienal Safety and Health Administration.

Bid) —- The offer or proposal of the bidder submitted on the prescribed form setting forth the
prices for the Work to be performed.

Bidding Requirements -- The Advertisement for Bids, Instructions to Bidders, Supplemental
Instructions to Bidders, Bid, Legal Status of Bidder, Bid Bond, and any other documents
identified in the Bid Form, to be submitted with the Bid.

Bonds -- Bid, Performance and Payment bonds and other instruments of security.

Change Order -- A written order to the CONTRACTOR signed by the OWNER and the
ENGINEER, issued after execution of the Contract, authorizing a change in the Work or an
adjustment in the Contract Price or the Contract Time. The Contract Price and Contract Time
may be changed only by Change Order. A Change Order signed by the CONTRACTOR indicates
his agreement therewith, including the adjustment in the Contract Price or Contract Time.
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Construction Change Requisition -- A written directive issued by the ENGINEER which
clarifies or interprets the Contract Documents or requests a change in the Work and may
initiate a Work Order and/or Change Order. In no circumstances shall a Construction Change
Requisition be construed as an order to proceed with the Work.

Contract Documents -- The Bidding Requirements, Agreement, Performance and other Bonds,
Notice of Award, Notice to Proceed, Contract Forms, Conditions of the Contract, Specifications,
Plans, Addenda, Documentation submitted by CONTRACTOR prior to Notice of Award and any
Written Amendments, including Change Orders, Work Orders or Construction Chemge
Requisitions duly delivered after execution of Agreement.

Contract Price -- The monies or other considerations payable by OWNER to CONPRACTOR
for completion of acceptable Work in accordance with the Contract Documentsastated in the
Agreement.

Contract Time -- The number of days or the date stated in theAgreement: (i) to achieve
Substantial Completion, and (i1) to complete the Work so that it is\deady for final payment as
evidenced by ENGINEER’s written recommendation of finalapayment in accordance with
paragraphl4.11.

CONTRACTOR -- The person, firm or corporation wiptihghom OWNER has entered into the
Agreement.

Day -- A calendar day of 24 hours measured ffopmmtdnight to the next midnight.

Defective -- An adjective which when _nmigdifying the word Work refers to Work that is
unsatisfactory, faulty or deficient, in thatit does not conform to the Contract Documents or does
not meet the requirements of any inSpgCtion, reference standard, test or approval referred to in
the Contract Documents, or has Been damaged prior to ENGINEER's recommendation of final
payment.

Drawings -- That part of thé.Contract Documents prepared or approved by ENGINEER which
graphically shows the ‘Scope, extent, and character of the Work to be performed by
CONTRACTOR. ShopNDsawings and other Contractor submittals are not Drawings as so
defined.

Effective Daté of Agreement -- The date indicated in the Agreement on which it becomes
effective, buat if no such date is indicated it means the date on which the Agreement is signed and
delivefed Wy fhe last of the two parties to sign and deliver.

ENGINEER -- The person, firm, or corporation identified in the Supplemental Instructions to
Biddeérs.

Field Order -- A written order issued by ENGINEER which clarifies or interprets the Contract
Documents or orders minor changes in the Work in accordance with paragraphs 9.04 and 9.05
but which does not involve a change in the Contract Price or the Contract Time.

General Requirements -- Specification Sections in Division 1 of the Specifications.

Laws and Regulations; Laws or Regulations -- Any and all applicable laws, rules,
regulations, ordinances, codes and orders of any and all governmental bodies, agencies,

authorities and courts having jurisdiction.

Milestone -- A principal event specified in the Contract Documents relating to an intermediate
completion date or time prior to Substantial Completion of the Work.
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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 precedent
enumerated therein, within the time specified, OWNER will sign and deliver the Agreement.

Notice to Proceed -- A written notice given by OWNER to CONTRACTOR (with a copy to
ENGINEER) fixing the date on which the Contract Time will commence to run and on which
CONTRACTOR shall start to perform his obligation under the Contract Documents.

OWNER -- The public body or authority, public agency as defined by Act 254 of PA 1980 (M€ELA
125.1651 et seq.), corporation, limited liability company, association, partnership, or ihdiyvidual
with whom CONTRACTOR has entered into the Agreement and for whom the Waxk=is to be
provided and as identified in the Supplemental Instructions to Bidders.

Partial Utilization -- Use by OWNER of a substantially completed parttofithie Work for the
purpose for which it is intended (or a related purpose) prior to SubstantiahCempletion of all the
Work.

Plans -- The Drawings which show the extent, character and Sgépe of' the Work to be furnished
and performed by CONTRACTOR and which have been, orépared or approved by the
ENGINEER or OWNER.

Project -- The total construction of which the Warkwto be provided under the Contract
Documents may be the whole or a part as indicated ®ls€where in the Contract Documents.

Project Manual -- The volume assembled_for\tife Project which includes: Part I - Bidding
Requirements, Part IT - Contract Forms, Part III - Conditions of the Contract and Part IV -
Specifications.

Proposal -- The offer or Bid of the Bidder submitted on the prescribed form setting forth the
prices for the Work to be perforrhedy

Radioactive Material —-(Sati*Ce, special nuclear, or byproduct material as defined by the
Atomic Energy Act of 1954 a€ amended.

Resident ProjectBepresentative -- The authorized representative of ENGINEER who may
be assigned tg/the Gite or any part thereof.

Samples -=Physical examples of materials, equipment, or workmanship that are representative
of som€ portion of the Work and which establish the standards by which such portion of the
Work will be judged.

Shep” Drawings -- All drawings, diagrams, illustrations, schedules and other data or
1nférmation required by the Contract Documents which are specifically prepared or assembled
by or for CONTRACTOR and submitted by CONTRACTOR to illustrate material or equipment
for some portion of the Work.

Specifications -- The Contract Documents which consist of written technical descriptions of
materials, equipment, construction systems, standards and workmanship as applied to the Work
and certain administrative details applicable thereto.

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.
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Substantial Completion -- The Work (or a specified part thereof) has progressed to the point
where, in the opinion of ENGINEER as evidenced by his definitive Certificate of Substantial
Completion, it is sufficiently complete, in accordance with the Contract Documents, so that the
Work (or specified part) can be utilized for the purposes for which it was intended; or if no such
certificate is issued, when the Work is complete and ready for final payment as evidenced by
ENGINEER’s written recommendation of final payment in accordance with paragraph14.11.
The terms "substantially complete" and "substantially completed" as applied to all or part of the
Work refer to Substantial Completion thereof.

Supplemental General Conditions -- The part of the Contract Documents which aménds or
supplements these General Conditions.

Supplier -- A manufacturer, fabricator, supplier, distributor, material man, or y&€ndef having a
direct contract with CONTRACTOR, or with any Subcontractor, or with OWNER, to furnish
materials or equipment to be incorporated in the Work by CONTRACTOR ot any Subcontractor.

Underground Facilities — All pipelines, conduits, ducts, cable§, Wwikes, manholes, vaults,
tanks, tunnels or other such facilities or attachments, and any ergasements containing such
facilities which have been installed underground to furnish aay of the following services or
materials: electricity, gases, steam, liquid petroleum . products, telephone or other
communications, cable television, sewage and drainage rémoyal, t¥affic or other control systems
or water.

Unit Price Work -- Work to be paid for on the basig.of*unit prices.

Work -- The entire completed construction or thefarious separately identifiable parts thereof
required to be furnished under the Contraét Documents. Work includes and is the result of
performing, or furnishing labor and furnishihg and incorporating materials and equipment into
the construction, and performing Sgsfurnishing services and furnishing documents, all as
required by the Contract Documénts.

Work Order —- A written dirfctiyé to CONTRACTOR, issued on or after the Effective Date of
the Agreement and signed pOWNER and recommended by ENGINEER, ordering an addition,
deletion or revision in th&,Weérk, or responding to differing or unforeseen physical conditions
under which the Work s to'be performed as provided in paragraph 4.03 or to emergencies under
paragraph 6.18. ArWork Order will not change the Contract Price or Contract Time, but is
evidence that#fe paxties expect that the change directed or documented by a Work Order will be
incorporated 1#a subsequently issued Change Order following negotiations by the parties as to
its effect, ifsany, on the Contract Price or Contract Time as provided in paragraph 10.01.

Writtelh, Amendment -- (a) A written amendment of the Contract Documents signed by
OWNER and CONTRACTOR (b) a Change Order, or (c) a Field Order. A Written Amendment
may ¥nly be issued after the effective date of the Agreement and normally deals with non-
ehgineering or non-technical rather than strictly construction related aspects of the Contract
Documents.
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1.02

Terminology

The following words, terms, or phrases are not defined but, when used in the Contract
Documents, have the following meaning:

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 of
like effect or import are used to describe a requirement, direction, review or judgment of
ENGINEER as to the Work, it is intended that such requirement, direction, re{iew or
judgment will be solely to evaluate, in general, the completed Work for compliapegwith
the technical requirements of and information in the Contract Docgiinemts and
conformance with the design concept of the completed Project as a functi@mang whole as
shown or indicated in the Contract Documents (unless there is a gpgeific statement
indicating otherwise). The use of any such term or adjective shatl'not be effective to
assign to ENGINEER any duty or authority to supervise or diked$ thte furnishing or
performance of the Work or any duty or authority to undertagképeésponsibility contrary to
the provisions of paragraph 9.10 or any other provision of tlife Contract Documents.

The word “furnish,” when used in connection with seryicés, materials, or equipment,
shall mean to supply and deliver said services, materialsyor equipment to the Site (or
some other specified location) ready for use orghgballation and in usable or operable
condition.

The word “install,” when used in conne€tigmwith services, materials, or equipment, shall
mean to put into use or place in final pesition said services, materials, or equipment
complete and ready for intended use,

The words “perform” or “prowide,” when used in connection with services, materials, or
equipment, shall mean tg furnish and install said services, materials, or equipment
complete and ready for ifitended use.

When “furnish,” “inStally” “perform,” or “provide” is not used in connection with services,
materials, or_equipment in a context clearly requiring an obligation of Contractor,
“provide” is implied.

Unless stated#thefwase in the Contract Documents, words or phrases which have a well-known
technical or céfist#uction industry or trade meaning are used in the Contract Documents in
accordance-with such recognized meaning.

Article 2 Rreliminary Matters

2.01

2.02

Deljvery of Bonds and Insurance

When CONTRACTOR delivers the executed Agreements to OWNER, CONTRACTOR shall also
deliver to OWNER such Bonds and Insurance Certificates and other evidence of Insurance
requested as CONTRACTOR may be required to furnish in accordance with Article 5.

Copies of Documents

OWNER shall furnish to CONTRACTOR up to five (5) copies 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. Electronic copies on disc may also be provided to the
CONTRACTOR 1in lieu of hard copies of the drawings.
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2.03

2.04

2.05

Commencement of Contract Time; Notice to Proceed

Time is of the essence in the performance of the Work. The Contract Time will commence to run
on the 30th day after the effective date of the Agreement, or, if a Notice to Proceed is given, on
the day indicated in the Notice to Proceed. A Notice to Proceed may be given at any time within
thirty days after the effective date of the Agreement. In no event will the Contract Time
commence to run later than the thirtieth day after the effective date of the Agreement. All time
limits stated in the Contract Documents are of the essence of the Agreement.

Starting the Project

CONTRACTOR shall start to perform the Work within ten (10) days of when the Cgfitra¢t Time
commences to run, but no Work shall be done at the site prior to the date on whiglnthe Contract
Time commences to run. CONTRACTOR shall notify ENGINEER at least three(®).working days
in advance of the time he intends to start Work.

Preconstruction Meeting

Prior to the delivery of materials or the start of any construction, CONTRACTOR shall request a
Preconstruction Meeting from ENGINEER. A minimum of thteel3) full working days' notice
shall be required.

Prior to the scheduling of the Preconstruction Meeting, CONTRACTOR shall submit to
ENGINEER for review:

A. A preliminary progress schedule indicating the starting and completion dates of the
various stages of the Work, incldding any Milestones specified in the Contract
Documents;

B. A preliminary schedule of Shop Drawing and Sample submittals which will list each
required submittal and(the times for submitting, reviewing and processing such
submittal;

C. An estimated monthly' payment schedule, and a preliminary schedule of values for all of
the Work.

D. Contraetorg written Safety Plan for this Project

The Precongtruction Meeting will be held for review and acceptance of the schedules, to establish
proceddirés for handling Shop Drawings and other submittals, for processing Applications for
Payrhent, and to establish a working understanding among the parties as to the Work.

Article/3 Contract Documents Intent and Reuse

3.01

intent

Contract Documents comprise the entire Contract between OWNER and CONTRACTOR
concerning the Work and supersede all prior representations and/or negotiations. They may be
altered only by a Written Amendment.

Contract Documents are complementary; what is called for by one is as binding as if called for by

all. Contract Documents will be governed by the Laws and Regulations of the place of the
Project.
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3.02

3.03

Reference to Standards and Specifications of Technical Societies

Reference to standards, 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, 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 in the Contract
Documents.

It is the intent of the Contract Documents to describe a functionally complete project (Grpart
thereof) to be constructed in accordance with the Contract Documents. Any Work, ma€erials, or
equipment that may reasonably be inferred from the Contract Documents or fropt prevailing
custom or trade usage as being required to produce the intended result shall besfuraished and
performed whether or not it is specifically called for. When words or phrases yhich’have a well-
known technical or construction industry or trade meaning are used to desgeibe Work, materials
or equipment, such words or phrases shall be interpreted in accordanée Wwith that meaning.
Clarifications and interpretations shall be issued by ENGINEER ag/pipvided in paragraph 9.04.

No provision of any standard, specification, manual, code or imstruction shall be effective to
change the duties and responsibilities of OWNER, CONTRACTOR or ENGINEER, or any of
their subcontractors, consultants, agents, or employees*from $hese set forth in the Contract
Documents, nor shall it be effective to assign to OWNER)BNGINEER or any of ENGINEER’s
Consultants, agents or employees, any duty or authorityato’supervise or direct the furnishing or
performance of the Work or any duty or authorityte Wndertake responsibility inconsistent with
the provisions of paragraph 9.10 or any otherdrgwision of the Contract Documents.

Reporting and Resolving Discrepancies

Before undertaking each part of thélWérkK;?CONTRACTOR shall carefully study and compare
the Contract Documents and cheek and,verify pertinent figures therein and all applicable field
measurements. CONTRACTOREhall promptly report in writing to ENGINEER any conflict,
error, ambiguity, or discrepan€Pwitich CONTRACTOR may discover and shall obtain a written
interpretation or clarificapion~ffom ENGINEER before proceeding with any Work affected
thereby.

If, during the performance of the Work, CONTRACTOR discovers any conflict, error, ambiguity
or discrepancy witlinl the Contract Documents or between the Contract Documents and any
provision of awy law or Regulation applicable to the performance of the Work or of any
standard, gpecitiCation, manual or code, or of any instruction of any Supplier, CONTRACTOR
shall zépokt if to ENGINEER in writing at once, and, CONTRACTOR shall not proceed with the
Work affected thereby (except in an emergency as authorized by paragraph 6.18). However,
CANTRACTOR shall not be liable to OWNER or ENGINEER for failure to report any such
gontliet, error, ambiguity or discrepancy unless CONTRACTOR knew or reasonably should have
Runewn thereof.

Except as otherwise specifically stated in the Contract Documents or as may be provided by
amendment or supplement issued by one of the methods indicated in paragraph 3.05, the
provisions of the Contract Documents shall take precedence in resolving any conflict, error,
ambiguity or discrepancy between the provisions of the Contract Documents and,

@) the provisions of any standard, specification, manual, code or instruction (whether or not
specifically incorporated by reference in the Contract Documents); or

(1) the provisions of any Laws or Regulations applicable to the performance of the Work

(unless such an interpretation of the provisions of the Contract Documents would result
in violation of such Law or Regulation).
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3.04

3.056

3.06

3.07

Order of Precedence
In resolving conflicts, errors or discrepancies between Plans and Specifications:

@) Figured dimensions shall govern over scaled dimensions and
(11) Plans shall govern over Specifications.

Amending and Supplementing Contract Documents

The Contract Documents may be amended to provide for additions, deletions and revisiongsm the
Work or to modify the terms and conditions thereof in one or more of the following ways:.

@) Formal Written Amendment,
(i1) Change Order (pursuant to paragraph 10.03), or
(1i1) Work Order (pursuant to paragraph 10.01)

In addition, the requirements of the Contract Documents may be_supplemented, and minor
variations and deviations in the Work may be authorized, in one of mobre"f the following ways:

6] Field Order (pursuant to paragraph 9.05),
(11) ENGINEER’s review of a Shop Drawing or Sample fpiestiint to paragraph 6.21), or
(111) ENGINEER’s Written interpretation or clarificatiom(pursuant to paragraph 9.04).

Reuse of Documents

Neither CONTRACTOR nor any Subcontractof, pranufacturer, fabricator, Supplier, distributor,
or other person or organization performing or fufnishing any of the Work under a direct or
indirect contract with OWNER

@) shall have or acquire any title t6 orownership rights in any of the Plans, Specifications,
or other documents (or«gopieh of any thereof) prepared by or bearing the seal of
ENGINEER or ENGINEER's Consultant, and

(11) they shall not reuge dny of such Plans, Specification, other documents or copies on
extensions of theNPTgjéct or any other project without written consent of OWNER and
ENGINEER ahd specific written verification or adaptation by ENGINEER.

Electronic Data

Copies of data fyfnished by OWNER or ENGINEER to CONTRACTOR or CONTRACTOR to
OWNER ¢r BNGINEER that may be relied upon are limited to the printed copies (also known as
harddopies)”Files in electronic media format of text, data, graphics, or other types are furnished
only for the convenience of the receiving party. Any conclusion or information obtained or
dermved from such electronic files will be at the user’s sole risk. If there is a discrepancy between
theelectronic files and the hard copies, the hard copies govern.

Because data stored in electronic media format can deteriorate or be modified inadvertently or
otherwise without authorization of the data’s creator, the party receiving electronic files agrees
that it will perform acceptance tests or procedures within 60 days, after which the receiving
party shall be deemed to have accepted the data thus transferred. Any errors detected within the
60-day acceptance period will be corrected by the transferring party.

When transferring documents in electronic media format, the transferring party makes no
representations as to long term compatibility, usability, or readability of documents resulting
from the use of software application packages, operating systems, or computer hardware
differing from those used by the data’s creator.
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Article 4 Availability of Lands; Subsurface & Physical Conditions; Reference

4.01

4.02

Points
Availability of Lands

OWNER shall furnish, as indicated in the Contract Documents and not later than the
established Work Starting Date, 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. OWNER shall identify any encumbrances or restrictions not of
general application but specifically related to use of lands so furnished with “#hich
CONTRACTOR will have to comply in performing the Work. Easements for permanent
structures or permanent changes in existing facilities will be obtained and paid forlbyOWNER,
unless otherwise provided in the Contract Documents. CONTRACTOR shallfpro¥ide for all
additional lands and access thereto that may be required for temporary const#tietion facilities or
storage of materials and equipment unless otherwise provided in the Confraet’Documents.

Physical Conditions -- Investigations and Reports

Reference is made to the Supplemental General Conditions for gdentification of those reports of
investigations and tests of subsurface and latent physical genditigns at the site or otherwise
affecting cost, progress or performance of the Work whigh haye been relied upon in preparation
of the Contract Documents. Such reports are not guaranteéedias to accuracy or completeness and
are not part of the Contract Documents.

The locations of utilities or other physical conditichs'relating to existing surface or subsurface
structures at or contiguous to the site as shownybdn the Plans are taken from drawings from
sources believed to be reliable. Neither the.OWNER nor the ENGINEER will be responsible for
any omissions of, or variations fromgthe,indicated location of existing utilities which may be
encountered in the Work.

@) CONTRACTOR may relyyupen the general accuracy of the “technical data” contained in
such reports and drawirgs, but such reports and drawings are not Contract Documents.
Except for such zeliamee on such “technical data”, CONTRACTOR may not rely upon or
make any claum agaifist OWNER, ENGINEER or any of ENGINEER’s Consultants with
respect to: theneémpleteness of such reports and drawings for CONTRACTOR’s
purposes, iieluding, but not limited to, any aspects of the means, methods, techniques,
sequeficés and procedures of construction to be employed by CONTRACTOR and safety
precautions and programs incident thereto, or

(11) other'data, interpretations, opinions and information contained in such reports or shown
Og indicated in such drawings, or

(1) any CONTRACTOR interpretation of or conclusion drawn from any “technical data” or
any such data, interpretations, opinions or information.

The cost of all the following will be included in the Contract Price and CONTRACTOR shall have
full responsibility for:

1) Reviewing and checking all such information and data,
(i1) Locating all Underground Facilities during construction,
(111) Coordination of the Work with the owners of such Underground Facilities, and

(iv) Safety and protection of all such Underground Facilities as provided in paragraph 6.15
and repairing any damage thereto resulting from the Work.
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4.03

4.04

4.05

Unforeseen Physical Conditions

If CONTRACTOR discovers one or both of the following physical conditions of surface or
subsurface at the Project or improvement site, before disturbing the physical condition, the
CONTRACTOR shall promptly notify OWNER and ENGINEER of the physical condition in
writing:

1) A subsurface or a latent physical condition at the site differing materially from those
indicated in the Contract Documents, or

(i1) An unknown physical condition at the site of an unusual nature differing”materially
from those ordinarily encountered and generally recognized as inhereng“im w0rk of the
character provided for the improvement project.

Upon receiving notice thereof, OWNER, through ENGINEER, shall prémptly*investigate the
physical condition. If OWNER, through ENGINEER, determines thdt$hephysical conditions do
materially differ and will cause an increase or decrease in cost oik@dditional time needed to
perform the contract, such determination shall be made in writisg and an equitable adjustment
shall be made and the Contract Documents modified in writihg Aecordingly. CONTRACTOR
shall not be entitled to claim for additional costs or time betause 6 a physical condition unless
CONTRACTOR has complied with the notice requirements,of this provision. CONTRACTOR
shall not be entitled to claim an adjustment_under the Contract Documents after
CONTRACTOR has received final payment undenthe fontract.

Reference Points

OWNER shall provide engineering gurveys for construction to establish property corners,
monuments, bench marks and similar#eféfence points which in his judgment are necessary to
enable CONTRACTOR to proceed withhthe Work. CONTRACTOR shall be responsible for the
preservation of established referenae points and shall make no changes or relocations without
the prior written approval of OWNER. CONTRACTOR shall report to ENGINEER whenever
any reference point is lost gt destroyed or requires relocation because of necessary changes in
grades or locations. Referenee’points destroyed by negligence of CONTRACTOR will be replaced
by OWNER at the expente of CONTRACTOR. Construction Staking will be furnished by
OWNER as provided, in Division 01 of the Specifications.

Asbestos, PCB’s, Petroleum, Hazardous Waste or Radioactive Material

OWNER §hall be responsible for any Asbestos, PCBs, Petroleum, Hazardous Waste or
Radioactive Material uncovered or revealed at the site which was not shown or indicated in
Plans or Specifications or identified in the Contract Documents to be within the scope of the
Workvand which may present a substantial danger to persons or property exposed thereto in
cennection with the Work at the site. OWNER shall not be responsible for any such materials
Prought to the site by CONTRACTOR, Subcontractor, Suppliers or anyone else for whom
CONTRACTOR is responsible.

Upon discovering any such material, CONTRACTOR shall immediately:

@) Stop all Work in connection with such hazardous condition and in any area affected
thereby (except in emergency as required by paragraph 6.18), and

(1) Notify OWNER and ENGINEER (and thereafter confirm such notice in writing).
OWNER shall promptly consult with ENGINEER concerning the necessity for OWNER
to retain a qualified expert to evaluate such hazardous condition or take corrective
action, if any.
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CONTRACTOR shall not be required to resume Work in connection with such hazardous
condition or in any such affected area until after OWNER has obtained any required permits
related thereto and delivered to CONTRACTOR special written notice:

1) Specifying that such condition and any affected area is or has been rendered safe for the
resumption of Work, or

(i1) Specifying any special conditions under which such Work may be resumed safely.

If OWNER and CONTRACTOR cannot agree as to entitlement to or the amount or extertef an
adjustment, if any, in Contract Price or Contract Terms as a result of such Work stfppdg€e or
such special conditions under which Work is agreed by CONTRACTOR to be resfimed; either
party may make a claim therefor as provided in paragraph 10.05.

If after receipt of such special written notice CONTRACTOR does not agreeto resume such
Work based on a reasonable belief it 1s unsafe, or does not agree to restiare sttch Work under
such special conditions, then OWNER may order such portion of th€ Wosk/that is in connection
with such hazardous condition or in such affected area to be deleteddrom the Work. If OWNER
and CONTRACTOR cannot agree as to entitlement to or the amgunt or extent of an adjustment,
if any, in Contract Price or Contract Time as a result of deletingsigh portion of the Work, then
either party may make a claim therefor as provided in patagrapgh 10.05. OWNER may have
such deleted portion of the Work performed by OWNER'ss@wh forces or others in accordance with
Article 7.

To the fullest extent permitted by Laws and@®egulations, OWNER shall indemnify and hold
harmless CONTRACTOR, Subcontractors, ENGINEER, ENGINEER's Consultants and the
officers, directors, employees, agents, other‘eonsultants and subcontractors of each and any of
them from and against all claims, cosfs, 10ssés, damages and expenses arising out of or resulting
from such hazardous condition per thi€ paragraph 4.05, provided that:

@) Any such claim, cost, losdordamage is attributable to bodily injury, sickness, disease or
death, or to injury to(p’déstruction of tangible property (other than the Work itself),
including the logs ¢fase’resulting therefrom, and

(11) Nothing in thissxgubparagraph 4.05 shall obligate OWNER to indemnify any person or
entity fromrand against the consequences of that person's or entity's own negligence.

The provisiont{of/paragraph 4.03 are not intended to apply to Asbestos, PCBs, Petroleum,
Hazardoug-Waste or Radioactive Material uncovered or revealed at the site.

Article 5 Bonds and Insurance

5.01

Peiformance and Other Bonds

CONTRACTOR shall furnish performance and payment Bonds, on the form included in the
Contract Documents, each in an amount at least equal to the Contract Price as security for the
faithful performance and payment of all of CONTRACTOR's obligations under the Contract
Documents. These Bonds shall remain in effect at least until one (1) year after the date when
final payment becomes due, except as otherwise provided by Laws and Regulations or as
specified in the Bond. CONTRACTOR shall also furnish such other Bonds as are required by the
Supplemental General Conditions.

All Bonds shall be in the forms prescribed by the Contract Documents and be executed by such
Sureties as:
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5.02

5.03

@) are licensed to conduct business in the state where the Project is located, and

(ii) are named in the current list of "Companies Holding Certificates of Authority as
Acceptable Sureties on Federal Bonds and as Acceptable Reinsuring Companies" as
published in Circular 570 (amended) by the U.S. Department of Treasury, Financial
Management Service, Surety Bond Branch.

All Bonds signed by an agent must be accompanied by a certified copy of such agent’s authority
to act.

If the Surety on any Bond furnished by CONTRACTOR is declared as bankrupt oif becdomes
insolvent or its right to do business is terminated in any state where any part of the.Project is
located or it ceases to meet the requirements of clauses (1) and (i) of parfageaph 5.01,
CONTRACTOR shall within five (5) days thereafter substitute another Bond andéSirety, both of
which shall be acceptable to OWNER.

Licensed Insurers and Sureties

All Bonds and insurance required by the Contract Documents taabe purchased and maintained
by OWNER or CONTRACTOR shall be obtained from surety 0x ill§urance companies that are
duly licensed or authorized in the jurisdiction in which the\Projeet is located to issue Bonds or
insurance policies for the limits and coverages so requipéd.

Insurance

CONTRACTOR shall purchase and maintain durifig the term of the project such insurance as
will protect him, OWNER(s) and ENGINEER(s) from claims arising out of the Work described in
this Contract and performed by CONTRACTOR, Subcontractor(s) or Sub-subcontractor(s)
consisting of:

A. Workers' Compensation{Insurance including Employer's Liability to cover employee
injuries or disease confp@nsable under the Workers' Compensation Statutes of the states
in which Work is g£6ndudcted under this Contract; disability benefit laws, if any; or
Federal compensatient acts such as U.S. Longshoremen or Harbor Workers', Maritime
Employment, ®r Railroad Compensation Act(s), if applicable. Self-insurance plans
approved bythe regulatory authorities in the state in which Work on this Project is
perfopfiedidre acceptable.

B. An.ccurtence form Commercial General Liability policy to cover bodily injury to persons
otherthan employees and for damage to tangible property, including loss of use thereof,
plus appropriate endorsements to protect OWNER, and ENGINEER against claims,
demands, and lawsuits from employees of the CONTRACTOR and Subcontractors,
including the following exposures:

(a) All premises and operations.
(b) Explosion, collapse and underground damage.
(c) CONTRACTOR's Protective coverage for independent contractors or

Subcontractors employed by him.

(d) Broad form blanket, contractual liability for the obligation assumed in the
Indemnification or Hold Harmless agreement found in the General Conditions
or Supplementary General Conditions of this Contract.

(e) The usual Personal Injury Liability endorsement with no exclusions pertaining
to employment.
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® Products and Completed Operations coverage. This coverage shall extend
through the Contract guarantee period.

(2 Broad form property damage.
(h) Cross liability endorsement.

A Comprehensive Automobile Liability policy to cover bodily injury and property damage
arising out of the ownership, maintenance or use of any motor vehicle, including ¢wned,
non-owned and hired vehicles. Comprehensive General Liability and the CompfreheTtisive
Auto Liability shall be written by the same insurance carrier, though not nééessarily in
one policy.

CONTRACTOR shall purchase for OWNER an OWNER's ProtectiweNLaability policy to
protect OWNER, ENGINEER, their consultants, agents, emplogees and such public
corporations in whose jurisdiction the Work is located forjtheir liability for Work
performed by CONTRACTOR, the Subcontractor(s) or the §ub-subcontractor(s) under
this Contract.

When a limit of liability is identified in the® Supplethental General Conditions,
CONTRACTOR shall purchase a Builder's Risk-fistallation Floater in a form acceptable
to OWNER covering property of the Project folnthedull cost of replacement as of the time
of any loss which shall include, as named insuréds,

(a) CONTRACTOR,

(b) all Subcontractors,

(c) all Sub-subcontractoxs,

(d) OWNER and ENGINEER(s) or Architect(s), as their respective interests may
prove to be at thétime'ef loss,

covering insurable p¥operty which is the subject of this Contract, whether in place,
stored at the joh sifestored elsewhere, or in transit at the risk of the insured(s).

Coverage shallVe gffected on an "All Risk" form including, but not limited to, the perils
of fire, windyvandalism, collapse, theft, flood and earthquake, with removal of passive
design”erar’ exclusion. Except as may otherwise be required by OWNER,
CONTRACTOR may arrange for such deductibles as he deems to be within his ability to
selfsassume, but he will be held solely responsible for the amount of such deductible and
fonaily co-insurance penalties. Any insured loss shall be adjusted with OWNER and
CONTRACTOR and paid to OWNER and CONTRACTOR as Trustee for the other

insureds.
Umbrella or Excess Liability:

1. CONTRACTOR is granted the option of arranging coverage under a single policy
for the full limit required or by a combination of underlying policies with the
balance provided by an Excess or Umbrella Liability policy equal to the total
limit(s) requested. Umbrella or Excess policy wording shall be at least as broad
as the primary or underlying policyies) and shall apply both to
CONTRACTOR's General Liability and to his Automobile Liability Insurance
and shall be written on an occurrence basis.
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5.04

5.05

5.06

5.07

5.08

G. Railroad Protective Liability:

1. Where any of the Work is within a railroad right-of-way or where a limit of
liability is identified in the Supplemental General Conditions, CONTRACTOR
will provide coverage in the name of each railroad company having jurisdiction
over rights-of-way across which Work under the Contract is to be performed.
The form of policy and the limits of liability shall be determined by the railroad
company(ies) involved. See the Supplemental General Conditions for limits and
coverage requested.

Limits of Liability

The required limits of liability for insurance coverages required in paragraphs 503"shall be not
less than those specified in the Supplemental General Conditions.

Notice of Cancellation or Intent Not to Renew

Policies will be endorsed to provide that at least 30 days written notice/shall be given to OWNER
and to ENGINEER of cancellation, intent not to renew, or material miedification of the coverage.

Evidence of Coverage

Prior to commencement of the Work, CONTRACTOR shdallNurnish to OWNER and ENGINEER,
Certificates of Insurance in force on the OWNER's Feratef Certificate provided in the Contract
Documents. Other forms of Certificate are acceptablevanly if:

1) they include all of the items prescribedydn OWNER's Form of Certificate, including
agreement to cancellation provisiongoutlined in paragraph 5.05 above and

(11) they have approval of OWNERand ENGINEER.

Prior to the commencement of the\Work, CONTRACTOR shall furnish to OWNER complete
"originally signed" copies of OWNER's Protective Liability Policy. The number of copies shall be
the same as the number of gdunt€rparts of the Agreement. OWNER reserves the right to request
complete copies of other palicies if deemed necessary to ascertain details of coverage not provided
by the certificates. Sueh pblicy copies shall be "Originally Signed Copies," and so designated.

Qualification of\Instrers

A. In ordewto determine financial strength and reputation of insurance carriers, all
comppanies providing the coverages required shall be licensed or approved by the
Instirance Bureau of the state in which the Project is located and shall have a financial
rating not lower than XI and a policyholder's service rating no lower than B+ as listed in
A.M. Best's Key Rating Guide, current edition. Companies with ratings lower than
B+:XI will be acceptable only upon written consent of OWNER.

Damage Claims - Acknowledgment and Reports

CONTRACTOR shall furnish to OWNER an acknowledgment receipt from the insurance carrier
for each damage claim against the Project. The receipt shall include the insurance carrier’s
assigned claim number.

Upon request, CONTRACTOR or his insurance carrier shall also furnish to OWNER a status
report on all damage claims. This report shall include inspections made, the disposition of
claims, and what action has been taken towards settlement of each claim.
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5.09

5.10

5.11

Failure of CONTRACTOR to comply with this paragraph may result in the amount of such
damage claims being withheld from CONTRACTOR’s monthly pay estimate. Such withholding
shall be reimbursed in the monthly pay estimate following compliance with this paragraph.

Cost of Insurance

The unit cost of the insurance herein specified will not be a specific bid item, but the cost of such
insurance will be included by CONTRACTOR in the various unit prices or lump sum price bid.

Waiver of Rights

OWNER and CONTRACTOR intend that all policies purchased in accordance witlrpasdgraph
5.03 will protect OWNER, CONTRACTOR, Subcontractors, ENGINEER,-ENGINEER’s
Consultants and all other persons or entities identified in the Supplemental Gerneral Conditions
to be listed as insureds or additional insureds in such policies and will provide primary coverage
for all losses and damages caused by the perils covered thereby. All suclypalicies shall contain
provisions to the effect that in the event of payment of any loss or dafitage tiie insurers will have
no rights of recovery against any of the insureds or additional instigéds thereunder.

OWNER and CONTRACTOR waive all rights against each otRerjand their respective officers,
directors, employees and agents for all losses and damages eauSeddby, arising out of or resulting
from any of the perils covered by such policies and any@ther*property insurance applicable to
the Work; and in addition, waive all such rights, against Subcontractors, ENGINEER,
ENGINEER’s Consultants and any other persoirts or éntities identified in the Supplemental
General Conditions to be listed as insureds ogfadditional insureds under such policies for loss
and damages so caused.

None of the above waivers shall extend fo thé rights that any party making such waiver may
have to the proceeds of insurance héld/dby" OWNER as trustee or otherwise payable under any
policy so issued.

Receipt and Application of InSirarice Proceeds

Any insured loss under the policies of insurance required by paragraph 5.03.E will be adjusted
with OWNER and made payable to OWNER as fiduciary for the insureds, as their interests may
appear, subject tohe requirements of any applicable mortgage clause. If no other special
agreement is peach€dithe damaged Work shall be repaired or replaced, the monies so received
applied on acceintthereof, and the Work and the cost thereof covered by an appropriate Change
Order or Writtelf Amendment.

OWNER, as fiduciary shall have power to adjust and settle any loss under the policies required
bywparagraph 5.03.E with the insurers unless one of the parties in interest shall object in writing
withim fifteen days after the occurrence of loss to OWNER’s exercise of this power. If such
Ohjection be made, OWNER as fiduciary shall make settlement with the insurers in accordance
with such agreement as the parties in interest may reach. If no such agreement among the
parties in interest is reached, OWNER as fiduciary shall adjust and settle the loss with the
insurers.

Article 6 CONTRACTOR's Responsibilities

6.01

Supervision and Superintendence

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 be solely responsible
for the means, methods, techniques, sequences and procedures of construction. CONTRACTOR
shall be responsible to see that the finished Work complies accurately with the Contract
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6.02

6.03

6.04

Documents.

CONTRACTOR shall keep on the Work at all times during its progress a competent
superintendent, who shall not be replaced without written notice to OWNER and ENGINEER
except under extraordinary circumstances. Any superintendent or foreman who neglects to have
Work done in accordance with the Plans and Specifications shall be removed from the Project.
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 and Working Hours

CONTRACTOR shall provide competent, suitably qualified personnel in their #afious duties.
CONTRACTOR shall at all times maintain good discipline and order at the site. Except as
otherwise required for the safety or protection of persons, the Work, property at the site or
adjacent thereto, and except as otherwise indicated in the Contract Docusnéntsyall Work at the
site shall be performed during regular working hours (7:0021m, Jto 4:00 p.m.), and
CONTRACTOR will not permit the performance of Work on Sundayw# any legal holiday without
OWNER's written consent given after prior written notice to ENGINEER.

Services, Materials and Equipment

Unless otherwise specified in Section 01 1100, Summeary offWork, CONTRACTOR shall furnish
and assume full responsibility for all services, maferials, equipment, labor, transportation,
construction equipment and machinery, toolsgs@pphdtices, fuel, power, light, heat, telephone,
water, sanitary facilities, temporary facilities audd all other facilities and incidentals necessary
for the furnishing, performance, testing, statt-up and completion of the Work.

All materials and equipment shall b¢’of geod quality and new, except as otherwise provided in
the Contract Documents. All warranties and guarantees specifically called for by the Contract
Documents shall expressly runto the benefit of OWNER. If required by ENGINEER,
CONTRACTOR shall furnish satisfactory evidence, (including reports of required tests) as to the
kind and quality of materialsignfl equipment to be incorporated in the Work. CONTRACTOR
shall not use material imthe/Work until the necessary sampling and testing has been performed.
All materials which dgnotimneet the requirements of the Specifications at the time they are to be
used will be rejected, and@unless otherwise permitted by ENGINEER, shall be plainly marked
and removed immédiately from the Work.

All materials and/equipment shall be applied, installed, connected, erected, used, cleaned and
conditigng@™in accordance with the instructions of the applicable manufacturer, fabricator,
supplier orvdistributor, except as otherwise provided in the Contract Documents.

Substitutes and “Or-Equals”

Wifenever an item of materials or equipment is specified or described in the Contract Documents
for installation in the Work by using the name of a proprietary item or the name of a particular
manufacturer, fabricator, supplier or distributor, the specification or description is intended to
establish the type, function and quality required. Unless the specification or description
contains or is followed by words indicating that no like, equivalent or “or-equal” item or no
substitution is permitted, other items of material or equipment or materials or equipment of
other manufacturers, fabricators, suppliers or distributors may be accepted by ENGINEER
under the following circumstances:

A. “Or-Equal”: If in ENGINEER’s sole discretion an item of material or equipment
proposed by CONTRACTOR is functionally equal to that named and sufficiently similar
so that no change in related Work will be required, it may be considered by ENGINEER
as an “or-equal” item, in which case review and approval of the proposed item may, in
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6.05

ENGINEER’s sole discretion, be accomplished without compliance with some or all of
the requirements for acceptance of proposed substitute items.

B. Substitute Items: If in ENGINEER’s sole discretion an item of material or equipment
proposed by CONTRACTOR does not qualify as an “or-equal” item under paragraph
6.04.A, it will be considered a proposed substitute item.

CONTRACTOR shall submit sufficient information as provided below to allow
ENGINEER to determine that the item of material or equipment proposed is essentially
equivalent to that named and an acceptable substitute therefor. The procedfizeyfor
review by ENGINEER will include the following, as supplemented in th¢” Serferal
Requirements, and as Engineer may decide is appropriate under the cig€umstances.
Requests for review of substitute items of material and equipment will zret he'accepted
by ENGINEER 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 ENGINEBER J6n the Substitution
Request Form provided for acceptance thereof, certifying thet the proposed substitute
will perform adequately the functions and achieve the results called for by the general
design, be similar in substance to that specified and\bejguited to the same use and
capable of performing the same function as that spedified.«<The application will state the
extent, if any, to which the evaluation and acceptance of the proposed substitute will
prejudice CONTRACTOR’s achievement of Stbstaisitial Completion on time, whether or
not acceptance of the proposed substituté fog uge in the Work will require a change in
the Contract Documents (or in the progisien$of any other direct contract with OWNER
for work on the Project) to adapt the deSigi 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 yoyalty.

All variations of the proposedisubstitute from that specified shall be identified in the
application and availabfe\maintenance, repair and replacement service shall be
indicated. The applicatioh=¢hall also contain an itemized estimate of all costs or credits
that will result direetlfiof indirectly from acceptance of such substitute, including costs
of redesign and chaiimg’of other contractors affected by the resulting change, all of which
shall be considered’by ENGINEER in evaluating the proposed substitute. ENGINEER
may requite, CONTRACTOR to furnish additional data about the proposed substitute.

All data to b&p¥éded by CONTRACTOR in support of any proposed “or-equal” or substitute
item will be at OONTRACTOR’s expense. ENGINEER will be the sole judge of acceptability, and
no “or-gqualfor substitute shall be ordered, installed or utilized without ENGINEER's prior
writterhacceptance. OWNER may require CONTRACTOR to furnish at CONTRACTOR's
expense d special performance guarantee or other surety with respect to any “or-equal” or
substitute.

ENGINEER will record time required by ENGINEER and ENGINEER's consultants in
evaluating substitutions proposed by CONTRACTOR and in making changes in the Contract
Documents occasioned thereby. Whether or not ENGINEER accepts a proposed substitute,
CONTRACTOR shall reimburse OWNER for the charges of ENGINEER and ENGINEER's
consultants for evaluating any proposed substitute and in making any changes in the Contract
Documents.

Concerning Subcontractors

CONTRACTOR shall not employ any Subcontractor, Supplier or other person or organizations,
including those who are to furnish the principal items of materials or equipment, whether
initially or as a substitute, against whom OWNER or ENGINEER may have reasonable
objection. CONTRACTOR shall furnish ENGINEER a complete list of any Subcontractor,
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Supplier or other person or organization furnishing principal items of material or equipment
within four (4) days of request.

Failure to object to any Subcontractor, Supplier, other person or organization by OWNER or
ENGINEER shall not constitute a waiver of any right of OWNER or ENGINEER to reject
defective Work.

If OWNER or ENGINEER after due investigation has reasonable objection to any Subcontractor,
Supplier, other person or organization proposed by CONTRACTOR after the Notice of Award,
CONTRACTOR shall submit an acceptable substitute and the Contract Price shall be increased
or decreased by the difference in cost occasioned by such substitution, and an apprépriate
Change Order shall be issued. CONTRACTOR shall not be required to empléy=any
Subcontractor, Supplier, other person or organization against whom CONTRACTOR has
reasonable objection. CONTRACTOR shall not award Work to Subcontractor(s), sitexeess of 50%
of the Contract Price, without prior written approval of the OWNER.

CONTRACTOR shall be fully responsible for all acts and omissions Of his Subcontractors,
Suppliers and of persons and organizations performing or furnishifighaiysof the Work under a
direct or indirect contract with CONTRACTOR just as CONTRACTOR 1is responsible for
CONTRACTOR’s own acts and omissions. Nothing in the Contzaict Documents shall create for
the benefit of any such Subcontractor, Supplier of other persgn'qr.o¥ganization any contractual
relationship between OWNER or ENGINEER and any,8uéh Subfontractor, Supplier or other
person or organization, nor shall it create any obligationrén the part of OWNER or ENGINEER
to pay or to see to the payment of any moneys due anjaSubcontractor, Supplier or other person
or organization. OWNER or ENGINEER may furnish #6 any Subcontractor, Supplier or other
person or organization, to the extent practicabl€, gvidence of amounts paid to CONTRACTOR on
account of specific Work done.

CONTRACTOR shall be solely respongible for scheduling and coordinating the Work of
Subcontractors, Suppliers and othergefsons and organizations performing or furnishing any of
the Work under a direct or indireé contract with CONTRACTOR. CONTRACTOR shall require
all Subcontractors, Suppliers andsuph other persons and organizations performing or furnishing
any of the Work to communicat€with the ENGINEER through CONTRACTOR.

If the amount of the subcontrect or the nature of the Work to be performed thereunder warrants,
OWNER may require the Subcontractor to furnish, for the benefit of CONTRACTOR, Bonds in
an amount proportiened to the amount of his subcontract, and for the same purpose and under
the same spegifications as those of the general contract. The Surety on the general contract
shall not be eligible to furnish such Subcontract Bonds.

All Wgrk performed for CONTRACTOR by a Subcontractor or Supplier will be pursuant to an
appropriate agreement between CONTRACTOR and the Subcontractor or Supplier which
spetifically binds the Subcontractor or Supplier to the applicable terms and conditions of the
Contract Documents for the benefit of OWNER and ENGINEER. Whenever any such agreement
18=with a Subcontractor or Supplier who is listed as and additional insured on the property
msurance provided in paragraph 5.03.E, the agreement between the CONTRACTOR and the
Subcontractor or Supplier will contain provisions whereby the Subcontractor or Supplier waives
all rights against OWNER, CONTRACTOR, ENGINEER, ENGINEER’s Consultants and all
other additional insureds for all losses and damages caused by, arising out of or resulting from
any of the perils covered by such policies and any other property insurance applicable to the
Work. If the insurers on any such policies require separate waiver forms to be signed by any
Subcontractor or Supplier, CONTRACTOR will obtain the same. CONTRACTOR shall file a true
copy of such agreement with the OWNER.
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6.06

6.07

6.08

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.

If a particular invention, design, process, product or device is specified in the Contract
Documents for use in the performance of the Work and if to the actual knowledge of OWNER or
ENGINEER its use is subject to patent rights or copyrights calling for the payment of any
license fee or royalty to others, the existence of such rights shall be disclosed by OWNER in
Contract Documents.

To the fullest extent permitted by Laws and Regulations, CONTRACTOR shall indéeniwify and
hold harmless OWNER and ENGINEER and anyone directly or indirectly emploseddy either of
them from and against all claims, costs, losses, damages and expenses arisingseithof or resulting
from any infringement of patent rights or copyrights incident to the use i the/performance of
the Work or resulting from the incorporation in the Work of any invefition, tlesign, process,
product or device not specified in the Contract Documents, and shgllydéfend all such claims in
connection with any alleged infringement of such rights.

Permits and Licenses

CONTRACTOR shall obtain and pay for all constructioh, permits and licenses. OWNER shall
assist CONTRACTOR, when necessary, in obtaining $uch permits and licenses. CONTRACTOR
shall pay all governmental charges, permit, review, Jand inspection fees necessary for the
prosecution of the Work, which are applicableditithétime 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.

Laws and Regulations

CONTRACTOR shall give all petices and comply with all laws, ordinances, rules, and
regulations applicable to furnishimg and performance of the Work. Neither OWNER nor

ENGINEER shall be responsibledfor monitoring CONTRACTOR’s compliance with any Laws,
ordinances, rules, and Reguldations.

If CONTRACTOR perferdis any Work that is contrary to such laws, ordinances, rules and
regulations, CONPRACTOR shall bear all claims, costs, losses, damages and expenses caused
by, arising ouf df, éxsresulting therefrom. However, it shall not be CONTRACTOR's primary
responsibility ¥ pilake certain that the Specifications and Plans are in accordance with such
laws, ordimances, rules, and regulations, but this shall not relieve CONTRACTOR of
CONTRAECTOR’s obligations under paragraph 3.03.

Compliance with Environmental Laws: The successful bidders (CONTRACTOR) must
¢ormply with all applicable Federal and Pennsylvania laws, rules and regulations dealing with
the’prevention of environmental pollution and the preservation of natural resources. Each bidder
must thoroughly acquaint himself/herself with and comply with all the terms and provisions of
any such statures and rules and regulations promulgated pursuant to such statutes. All costs of
compliance with such statutes, rules and regulations shall be considered incidental to the work
are to be performed by each contractor and no separate or additional payment shall be made for
such compliance.

Trade Practices Act: Any aluminum or steel products to be furnished or used for the Project
under any Contract must comply with the Pennsylvania "Trade Practices Act" (71 P.S.§773.101,
et. seq.).

Pennsylvania Steel Products Procurement Act: If any steel products are to be utilized or
supplied in the performance of any contract only "Steel Products", as that term is defined in the
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6.09

6.10

6.11

"Pennsylvania Steel Products Procurement Act", 73 P.S. §1881, et. seq., shallbe used or supplied in
the performance of the contract or any subcontracts thereunder. Contractors, vendors and
suppliers shall make themselves familiar with the provisions of this Act as it relates to this
Project. Certifications from each Contractor of compliance with the Act must be submitted with
each Application for Payment or at time of processing the product or equipment submittals (shop
drawings).

Pennsylvania Prevailing Minimum Wage Rates: The current Pennsylvania Prevailing
Minimum Wage Rates will apply to all contracts. The wage rates have been included in
Specification Section 00 7346- Wage Determination Schedule. Contractors will be requitgdyto
submit monthly reports to the Engineer for review. Failure to submit the reports inftuitely
manner will result in delay or denial of approval and payment of the ContractofSarrenthly
payment request. Contractors are required to submit any and all documentation y€guired by the
provisions of the contract documents and required by the provisions of the Rennsylvania
Prevailing Wage Act and the rules and regulations promulgated byethe/Pennsylvania
Department of Labor and Industry relative to that Act and its provisions!

Taxes

CONTRACTOR shall pay all sales, consumer, use and othexSimilar taxes required to be paid by
CONTRACTOR in accordance with Laws and Regulatidns\efthe place of the Project which are
applicable during the performance of the Work.

Use of Premises

CONTRACTOR shall confine construction eguipiient, the storage of materials and equipment
and the operations of workers to the Projeet,site and land and areas identified in and permitted
by the Contract Documents and other, land and areas permitted by Laws and Regulations,
rights-of-way, permits and easement8fand shall not unreasonably encumber the premises with
construction equipment or otherdmatetials or equipment. CONTRACTOR shall assume full
responsibility for any damage to'any*such land or area or to the owner or occupant thereof or of
any adjacent land or areas réglting from the performance of the Work. Should any claim be
made by any such ownesoke€upant because of the performance of the Work, CONTRACTOR
shall promptly settle wzith any such other party by negotiation or otherwise resolve the claim by
arbitration or other displte resolution proceeding or at law. CONTRACTOR’s continuing
obligations under atagraph 6.24 shall be applicable to any claim hereunder.

Removal of Dehrjs and Cleaning

During the Jprogress of the Work, CONTRACTOR shall keep the premises free from
accumulations of waste materials, rubbish and other debris resulting from the Work. At the
conipletion 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
meChinery, and surplus materials, and shall leave the site clean and ready for occupancy by
OWNER at Substantial Completion of the Work. CONTRACTOR shall restore to their original
condition all property not designated for alteration by the Contract Documents. If the
CONTRACTOR shall fail to keep the above noted areas cleaned of dust or debris resulting from
his operations, he shall be so notified in writing by the ENGINEER. If within 24 hours after
receipt of such notice the CONTRACTOR shall fail to clean such areas satisfactorily, the
OWNER may have such other agency as he shall designate, perform the work and all costs of
such cleaning shall be paid for by the CONTRACTOR.
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6.12

6.13

6.14

6.15

Loading 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.

Protection of Utilities

When it is possible for construction operations to endanger any public or private utility, cgfiduit,
or structure, the CONTRACTOR shall notify the utility owner of this possibility, and gafegdard
and support such utilities, conduits, or structures. Where it is the policy of any utilityewner to
make its own repairs to damaged conduit or other structures, the CONTRATTOR shall
cooperate to the fullest extent with the utility, and he shall see that his operatiqng/interfere as
little as possible with these operations, and the CONTRACTOR shall assiiimejthe cost of any
charge against the OWNER therefor. In cases where existing sewersy dgains, gas, electric,
telephone, cable TV and water service connections are encounteredstiie CONTRACTOR shall
perform his operations in such a manner that service will be unintéxpéipted, and the cost thereof
shall be at the CONTRACTOR's expense, unless otherwise prowided?

Record Documents

CONTRACTOR shall maintain in a safe place at the 8ité,one (1) record copy of all Specifications,
Plans, Addenda, Written Amendments, Change+*Oxdens, Work Orders, Construction Change
Requisitions, and Field Orders, in good order gnd.annotated to show all changes made during
construction. These record documents together¥ith all Samples and all Shop Drawings shall be
available to ENGINEER for examination ahnd shall be delivered to ENGINEER for OWNER
upon completion of the Work.

Safety and Protection

CONTRACTOR shall be respomsible for initiating, maintaining and supervising all safety
precautions and programs wctnrection with the Work. CONTRACTOR shall take all necessary
precautions for the safeby 6f,Jand shall provide the necessary protection to prevent damage,
injury or loss to:

1) all persqn§6r) the Work site or who may be affected by the Work.

(2) all the Wibrk and materials or equipment to be incorporated therein, whether in storage
o orjoff the site, and

(3) other property at the site or adjacent thereto, including trees, shrubs, lawns, walks,
pavements, roadways, structures, utilities and Underground Facilities not designated
for removal, relocation or replacement in the course of construction.

CONTRACTOR shall comply with all applicable Laws and Regulations and orders of any public
body having jurisdiction for the safety of persons or property or to protect them from damage,
injury or loss; and shall erect and maintain all necessary safeguards for such safety and
protection. CONTRACTOR shall notify owners of adjacent property and of Underground
Facilities and utility owners when prosecution of the Work may affect them.

CONTRACTOR shall restore, at his own expense, any public or private property damaged or
injured in consequence of any act or omission on his part, or on the part of his employees or
agents, to a condition equal or better than that existing before such injury or damage was done.
If CONTRACTOR neglects to restore or make good such damages or injury OWNER may upon
48 hours' notice, proceed to restore or make good such damage or injury and to order the cost
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6.16

6.17

6.18

6.19

6.20

thereof deducted from any monies that are due or may become due CONTRACTOR for this
Work. CONTRACTOR's duties and responsibilities for the safety and protection of the Work
shall continue until such time as all the Work is completed and ENGINEER has issued a notice
to OWNER and CONTRACTOR in accordance with paragraph14.11 that the Work is Acceptable.

Safety Representative

CONTRACTOR shall be responsible to designate for itself and its employees, and its
subcontractors a qualified and experienced safety representative at the site whose duties and
responsibilities shall be the prevention of accidents and the maintaining and supervi§uag of
safety precautions and programs.

Hazard Communication Program

CONTRACTOR shall be responsible for coordinating any exchange of materidlsafety data sheets
or other hazard communication information required to be made available %o or exchanged
between or among employers at the site in accordance with applicatsle Laws or Regulations.

Emergencies

In emergencies affecting the safety or protection of persons @r the Work or property at the site or
adjacent thereto, CONTRACTOR, without special instrustientor authorization from OWNER or
ENGINEER, is obligated to act to prevent threatenéd dantage, injury or loss. CONTRACTOR
shall give ENGINEER prompt written notice if EONTRACTOR believes that any significant
changes in the Work or variations from the Cgnhtikadt Documents have been caused thereby. If
ENGINEER determines that a change in the @ontract Documents is required because of the
action taken by CONTRACTOR in responsg to such an emergency, a Work Order or Change
Order will be issued to document the gorfseuences of such action.

Shop Drawings and Samples

CONTRACTOR shall submit93Shop Drawings required by the Contract Documents to
ENGINEER for review, im» aéeérdance with an accepted schedule. All submittals will be
identified as ENGINEER, may require and in the number of copies specified in the General
Requirements. The data shown on the Shop Drawings will be complete with respect to
quantities, dimensians, specified performance and design criteria, materials and similar data to
show ENGINEER£he materials and equipment CONTRACTOR proposes to provide and to
enable ENGINEER to review the information for the limited purposes required by paragraph
6.21.

CONTRACTOR shall also submit all samples required by the Contract Documents to
ENGINEER for review in accordance with an accepted schedule. Each Sample will be identified
cgleaily as to material, Supplier, pertinent data such as catalog numbers, the use for which
mtended, and other data as ENGINEER may require to enable ENGINEER to review the
Submittal for the limited purposes required by paragraph 6.21. The number of each sample to be
submitted will be as specified in the Specifications.

Submittal Procedures

Before submitting each Shop Drawing or Sample, CONTRACTOR shall have determined and
verified:

1) all field measurements, quantities, dimension, specified performance criteria,

installation requirements, manufacturer’s recommendations, material, catalog numbers
and similar information with respect thereto,
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6.21

(i1) all materials with respect to intended use, fabrication, shipping, handling, storage,
assembly and installation pertaining to the performance of the Work, and

(111) all information relative to CONTRACTOR’s sole responsibilities in respect of means,
methods, techniques, sequences and procedures of construction and safety precautions
and programs incident thereto.

CONTRACTOR shall have reviewed and coordinated each Shop Drawing or Sample with other
Shop Drawings and Samples and with the requirements of the Work and the Contract
Documents.

Each submittal will bear a stamp or specific written indication that CONTRACTOR ha$satisfied
CONTRACTOR’s obligations under the Contract Documents with respect to reviewmdnd approval
of that submittal.

At the time of each submission, CONTRACTOR shall in writing call ENGINEER's attention to
any deviations that the Shop Drawings or samples may have from, the pequirements of the
Contract Documents. This notice shall be both a written communiéation separate from the Shop
Drawing’s or Sample Submittal; and, in addition, by a specific notation made on each Shop
Drawing or Sample submitted to ENGINEER for review and dpproval of each such variation.

ENGINEER’s Review

ENGINEER will review Shop Drawings and Sampl¢s i dccordance with the schedule of Shop
Drawing and Sample submittals accepted byENGENEER as required by paragraph 2.05.
ENGINEER's review shall be only for conformané€e Wwith the design concept of the Project and for
compliance with the information given in ghe Gontract Documents and shall not extend to
means, methods, sequences, techniques opprocedures of construction or to safety precautions or
programs incident thereto. The revieiv of\a separate item as such will not indicate review of the
assembly in which the item functions¢

CONTRACTOR shall make any, cdrrections required by ENGINEER and shall return the
required number of correctedigbpies of Shop Drawings and resubmit new samples for review.
CONTRACTOR shall digedtspecific attention in writing to revisions other than the corrections
called for by ENGINEER an™previous submittals.

CONTRACTOR's Stamp of approval on any Shop Drawing or sample shall constitute a
representatiofi th, OWNER and ENGINEER that CONTRACTOR has either determined and
verified all quafitities, dimensions, field construction criteria, manufacturer’s recommendations,
materials geatalog numbers, and similar data or assumes full responsibility for doing so, and that
CONZRAGTOR has reviewed or coordinated each Shop Drawing or sample with the
requirements of the Work and the Contract Documents.

ENGINEER's review of Shop Drawings or samples shall not relieve CONTRACTOR from
résponsibility for any variations from the Contract Documents unless CONTRACTOR has in
writing called ENGINEER's attention to such variation at the time of submission and
ENGINEER has given written concurrence to the specific variation, nor shall any concurrence by
ENGINEER relieve CONTRACTOR from responsibility for errors or omissions in the Shop
Drawings. ENGINEER’s review shall not relieve CONTRACTOR from responsibility for
complying with the requirements of paragraph 6.20.

Where a Shop Drawing or sample is required by the Contract Documents or the schedule of Shop

Drawings and Sample submissions accepted by ENGINEER per paragraph 2.05, no related
Work shall be commenced until the submittal has been reviewed by the ENGINEER.
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6.22

6.23

6.24

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 resolution of
any disputes or disagreements, except as CONTRACTOR and OWNER may otherwise agree in
writing.

CONTRACTOR’s General Warranty and Guarantee

CONTRACTOR warrants and guarantees to OWNER, ENGINEER, and ENGINEER’s
Consultants that all work will be in accordance with the Contract Documents and*wi¥not be
defective. CONTRACTOR’s warranty and guarantee excludes defects or damagecadsed by:

@) abuse, modification, or improper maintenance or operation by gersons other than
CONTRACTOR, Subcontractors, Suppliers, or their employees, agents, or
representatives, or any person or entity for whom CONTRAGTQR"is responsible; or

(11) normal wear and tear under normal usage.

CONTRACTOR’s obligation to perform and complete the Work'in fecordance with the Contract
Documents shall be absolute. None of the following will constittitean acceptance of Work that is
not in accordance with the Contract Documents or a reldase 6f CONTRACTOR’s obligation to
perform the Work in accordance with the Contract Diacumeénts:

@) observations by ENGINEER;
(11) recommendation of any progress or'final payment by ENGINEER;

(111) the issuance of a certificate@fSubsStantial Completion or any payment by OWNER to
CONTRACTOR under the Cortract Documents;

(iv) use or occupancy of affy/patt of the Work by OWNER,;
W) any acceptance b OWNER or failure to do so;

(vi) any reviewsand approval of a Shop Drawing or Sample submittal or the issuance of a
notices6faeteptability by ENGINEER per paragraph 14.11;

(vi1) any=inspection, test or approval by others; or
(viil)” “any correction of defective Work by OWNER.
liidemnification

CONTRACTOR shall indemnify, defend, and save harmless the OWNER, and the ENGINEER,
their consultants, agents, officers, directors and employees (the “Indemnified Parties”), from and
against all claims, costs, losses, damages and expenses by reason of any liability asserted or
imposed upon any one or more of the Indemnified Parties for damages because of bodily injury,
including death at any time resulting therefrom, sustained by any person or persons, or on
account of damage to property, including loss of use thereof, arising out of or in consequence of
the performance of this Work, whether such injuries to persons or damage to property are due,
or claimed to be due, to the negligence of CONTRACTOR, his Subcontractors, or any one or more
of the Indemnified Parties, except this indemnification shall not extend to any Indemnified Party
if such injury or damage shall be occasioned by the sole negligence of such Indemnified Party.

In any and all claims against OWNER or ENGINEER or any of their respective consultants,
agents, officers, directors or employees by any employee (or the survivor or personal
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representative of such employee) of CONTRACTOR, any Subcontractor, any Supplier, any
person or organization directly or indirectly employed by any of them to perform or furnish any
of the Work, or anyone for whose acts any of them may be liable, the indemnification obligation
under paragraph 6.24 shall not be limited in any way by any limitation on the amount or type of
damages, compensation or benefits payable by or for CONTRACTOR or any such Subcontractor,
Supplier or other person or organization under worker’s compensation acts, disability benefit
acts, or other employee benefit acts.

All representations, indemnifications, warranties and guarantees made in, required by or given
in accordance with the Contract Documents, as well as all continuing obligations indicatefamthe
Contract Documents, will survive final payment, completion and acceptance of the WorkK"and
termination or completion of the Agreement.

Article 7 Work by Others

7.01

Related Work at Site

OWNER may perform additional Work related to the Project by himsé€lf, or have additional Work
performed by a utility owner, or let other direct contracts therefér which shall contain General
Conditions similar to these.

If any part of CONTRACTOR's Work depends for propefrexecution or results upon the work of
any such other contractor or utility owner, CONTRAGTOR shall inspect and promptly report to
ENGINEER in writing any latent or apparent defeetsoy deficiencies in such work that render it
unsuitable for such proper execution and resultsNCONTRACTOR's failure to so report shall
constitute an acceptance of the other worlk/as fit and proper for integration with
CONTRACTOR's Work except for latent orwon-apparent defects and deficiencies in the other
work.

CONTRACTOR shall afford eachycontractor who is party to such a direct contract, and each
utility owner, (and OWNER, if (OWNER is performing the additional work with OWNER’s
employees), proper and safe acéss to the site and a reasonable opportunity for the introduction
and storage of materialgand.eq@ipment and the execution of such other work and shall properly
connect and coordinate the*Work with theirs. Unless otherwise provided in the Contract
Documents, CONTRAGTIOR shall do all cutting, fitting and patching of his Work that may be
required to make tSyseveral 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 ENGINEER
and the others whose work will be affected.

If the pewformance of additional work by other contractors or utility owner or OWNER was not
nodéd in the Contract Documents, written notice thereof shall be given to CONTRACTOR prior
o 8tarting any such additional work. If CONTRACTOR believes that the performance of such
additional work by OWNER or others involves additional expense to CONTRACTOR or requires
an extension of the Contract Time, CONTRACTOR may make a claim therefor as provided in
paragraph 10.05. Claims for delay or inconveniences due to operations of such other parties for
work noted in the Contract Documents will not be allowed.

Article 8 OWNER's Responsibilities

8.01

Communication to CONTRACTOR

Except as otherwise provided in these General Conditions, OWNER shall issue all
communications to CONTRACTOR through ENGINEER.
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8.02

8.03

8.04

8.05

8.06

8.07

8.08

8.09

Replacement of ENGINEER

In case of termination of the employment of ENGINEER, OWNER shall appoint an engineer
against whom CONTRACTOR makes no reasonable objection, whose status under the Contract
Documents shall be that of the former ENGINEER.

Furnishing Data
OWNER shall furnish the data required of OWNER under the Contract Documents promptly.
Pay When Due

OWNER shall make payments to CONTRACTOR promptly after they are duersas provided in
paragraphs 14.04 and 14.11.

Lands and Easements; Reports and Tests

OWNER's duties in respect to providing lands and easements and prg#1ding engineering surveys
to establish reference points are set forth in paragraphs 4.01 and,4.04% Paragraph 4.02 refers to
OWNER's identifying and making available to CONTRACTOR ¢opies of reports of investigations
and tests of subsurface and latent physical conditions atthg sites

Insurance

OWNER's responsibilities in respect of purch@singyand maintaining insurance are set forth
below:

(1) The OWNER shall assume resp@nsibility for such boiler and machinery insurance as
may be required or considéred “t¢ be necessary by the OWNER in the course of
construction, testing or after cempletion.

2) The OWNER shall asgame¥esponsibility for such insurance as will protect the OWNER
against any loss of use@fthe OWNER's property due to those perils insured pursuant to
paragraph 8.06(%).

Change Orders

In connectioriywithy OWNER's rights to request changes in the Work in accordance with Article
10, OWNER (esgecially in certain instances as provided in paragraph 10.03) is obligated to
execute Change Orders.

Inspections, Tests, and Approvals

QWNER'S responsibility in respect to certain inspections, tests and approvals is set forth in
paragraph 13.03.

Limitation on OWNER’s Responsibility

OWNER shall not supervise, direct or have control or authority over, nor be responsible for,
CONTRACTOR’s means, methods, techniques, sequences or procedures of construction, or the
safety precautions and programs incident thereto, or for any failure of CONTRACTOR to comply
with Laws and Regulations applicable to the furnishing or performance of the Work. OWNER
will not be responsible for CONTRACTOR’s failure to perform or furnish the Work in accordance
with the Contract Documents.
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8.10

Undisclosed Hazardous Materials

OWNER’s responsibility in respect of undisclosed Asbestos, PCB’s, Petroleum, Hazardous Waste
or Radioactive Materials uncovered or revealed at the site is set forth in paragraph 4.05.

Article 9 ENGINEER's Status During Construction

9.01

9.02

9.03

OWNER's Representative

ENGINEER will be OWNER's representative during the construction period. The dGfies’and
responsibilities and the limitations of authority of ENGINEER as OWNER'S reptesefitative
during construction shall be as set forth in the Contract Documents.

Visits to Site

ENGINEER may make visits to the site at intervals appropriat€ytozthie various stages of
construction to observe the progress and quality of the executed Wg#k and to determine solely
for the benefit of the OWNER, in general, if the Work is proceeding in accordance with the
Contract Documents. It will not be the responsibility of the ENGINEER to make exhaustive or
continuous on-site inspections to check the quality or quantitynofsthe Work.

Resident Project Representative

If OWNER and ENGINEER agree, ENGINEER willMurnish a Resident Project Representative
to assist ENGINEER in providing more continu§ug'observation of the Work. A Resident Project
Representative will act as directed by and usider the supervision of ENGINEER, and will confer
with ENGINEER regarding his actions. Re8ident Project Representative's dealings in matters
pertaining to the on-site Work shallénsget€ral be only with ENGINEER and CONTRACTOR,
and dealings with Subcontracters shall only be through or with the full knowledge of
CONTRACTOR. The Resident Pfoject Representative's duties and responsibilities include:

1) Schedules

Review the progregs schedule, schedule of Shop Drawing submissions and schedule of
values prepared by CONTRACTOR.

2) Confexences

Atrange a schedule of progress meetings and other job conferences as required in
gonsultation with ENGINEER and notify those expected to attend in advance.

(3 Liaison

Serve as ENGINEER's liaison with CONTRACTOR, working principally through
CONTRACTOR's superintendent and assist him in understanding the intent of the
technical aspects of the Contract Documents. Assist ENGINEER in serving as OWNER's
liaison with CONTRACTOR when CONTRACTOR's operations affect OWNER's on-site

operations.
(4) Shop Drawings and Samples

Advise ENGINEER and CONTRACTOR or its superintendent immediately of the
commencement of any Work requiring a Shop Drawing or Sample submission if the
submission was identified on the schedule and has not been reviewed by ENGINEER.

(5) Review of Work, Rejection of Defective Work, Inspections, and Tests:
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(6)

()

®)

9)

a. Conduct on-site observations of the Work and report to ENGINEER whenever
he believes that technical aspects of any executed Work is unsatisfactory, faulty
or defective or does not meet the requirements of any inspections, tests or
approval required to be made or has been damaged prior to final payment; and
advise ENGINEER when he believes that any partially completed portion of the
Work should be corrected or rejected or should be uncovered for observation, or
requires special testing, inspection or approval.

b. Observe, record and report to ENGINEER appropriate details relativeftostest
procedures and startups.

c. Accompany visiting inspectors representing public or other agemeiés having
jurisdiction over the Project, record the outcome of these inspeetierts and report
to ENGINEER.

Modifications

Consider CONTRACTOR's suggestions for modificationéin Plans or Specifications and
report them with recommendations to ENGINEER.

Reports

Prepare periodic reports as required of progress of the Work and CONTRACTOR's
compliance with the approved progfessnsthedule and schedule of Shop Drawing
submissions.

Completion

Verify that all items on fiwal 118t of items requiring completion or correction have been
completed or corrected{ aind make recommendations to ENGINEER concerning
acceptance.

Exceptions

Resident Prgject Representative:

a. Shall not authorize any deviation from the Contract Documents or approve any
substitute materials or equipment.

b, Shall not approve or accept any portion of the completed Work.

c. Shall not undertake any of the responsibilities of CONTRACTOR,
Subcontractors or CONTRACTOR's superintendent, or expedite the Work.

d. Shall not advise on or issue directions relative to any aspect of the means,
methods, techniques, sequences or procedures of construction unless such is
specifically called for in the Contract Documents.

e. Shall not advise on or issue directions as to safety precautions and programs in
connection with the Work.

f. Shall not advise on or issue directions regarding CONTRACTOR’s failure to

comply with Laws and Regulations applicable to the furnishing or performance
of the Work.
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9.04

9.05

9.06

9.07

9.08

9.09

Clarifications and Interpretations

ENGINEER will issue with reasonable promptness such written clarifications or interpretations
of the Contract Documents as ENGINEER may determine necessary, which shall be consistent
with or reasonably inferable from the overall intent of the Contract Documents.

Authorized Variations in Work - Field Order

ENGINEER may authorize minor adjustments in the Work to avoid obstructifns, or
interferences which do not involve an adjustment in the Contract Price or the Contyégt, Fime,
and which are consistent with the overall intent of the Contract Documents. Th&se=fnay be
accomplished by a Field Order and shall be binding on OWNER, and also on GONPRACTOR
who shall perform the change promptly. If OWNER or CONTRACTOR belieyes/that a Field
Order justifies an adjustment in the Contract Price or Contract Times, or Jjoth,Jand the parties
are unable to agree on entitlement to or on the amount or extent, if any, ofiahy such adjustment,
a claim may be made therefore as provided in Paragraph 10.05.

Rejecting Defective Work

ENGINEER will have authority to disapprove or reject, ¢oripléted portions of the Work which
ENGINEER believes to be defective, and will also have gatherity to require special inspection or
testing of the Work as provided in paragraph 13.04%whether or not the Work is fabricated,
installed or completed.

Shop Drawings, Change Orders, and Payments

ENGINEER's responsibility for Shop,Dawings and samples are set forth in paragraphs 6.19
through 6.21 inclusive.

ENGINEER's responsibilities agfto\Change Orders are set forth in Articles 10, 11, and 12.
ENGINEER's responsibilitres Wa‘respect of Applications for Payment are set forth in Article 14.
Determinations for Unit Pyice Work

ENGINEER wall détérmine the actual quantities and classifications of Unit Price Work per-
formed by COMNTRACTOR. ENGINEER will review with CONTRACTOR the ENGINEER’s
preliminary detérminations on such matters before rendering a written decision thereon (by
recommiendafion of an Application for Payment or otherwise). ENGINEER’s written decision
theréorywill be final and binding (except as modified by ENGINEER to reflect changed factual
congditions or more accurate data) upon OWNER and CONTRACTOR, subject to the provisions of
Paxagraph 10.05.

Decisions on Disagreements, Claims

ENGINEER will be the initial interpreter of the requirements of the Contract Documents and
judge of the acceptability of the Work performed 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 execution and progress of the Work, shall be referred
initially to ENGINEER in writing with a request for a formal decision in accordance with this
paragraph.

ENGINEER will, with reasonable promptness, render a written decision on the issue referred. If

OWNER or CONTRACTOR believe that any such decision entitles them to an adjustment in the
Contract Price or Contract Times or both, a Claim may be made under Paragraph 10.05. Date of
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9.10

ENGINEER’s decision shall be the date of the event giving rise to the issues referenced for the
purposes of Paragraph 10.05.

ENGINEER’s written decision on the issue referred will be final and binding on OWNER and
CONTRACTOR, subject to the provisions of Paragraph 10.05.

In this capacity ENGINEER will not show partiality to OWNER or CONTRACTOR and will not
be liable in connection with any interpretation or decision rendered in good faith in such
capacity. Provisions of paragraph 9.10 will govern ENGINEER's liability to CONTRACTOR
under this paragraph.

Limitations on Engineer's Responsibilities

Neither ENGINEER's authority to act under this Article 9 or elsewherg=itnthe Contract
Documents nor any decision made by ENGINEER in good faith either to exereisé or not exercise
such authority shall give rise to any duty or responsibility of ENGINEERY% CONTRACTOR,
any Subcontractor, any manufacturer, fabricator, Supplier, distribufony dx.any other person or to
any surety for or employee or agent of any of them.

ENGINEER will not supervise, direct, control or have authority)over or be responsible for
CONTRACTOR's means, methods, techniques, sequences, 6k proc€dures of construction, or the
safety precautions and programs incident thereto, or for ghyfailure of CONTRACTOR to comply
with Laws and Regulations applicable to the fyknishing or performance of the Work.
ENGINEER will not be responsible for CONTRACTOR's failure to perform the Work in
accordance with the Contract Documents. Thede limitations on authority and responsibility shall
also apply to ENGINEER’s Consultant’s, Resident Project Representative and assistants.

ENGINEER will not be responsiblegfor the “acts or omissions of CONTRACTOR or of any
Subcontractors, Suppliers, or of the Agghts or employees of any CONTRACTOR, Subcontractor,
Supplier or of any other personsat théssite or otherwise performing any of the Work.

ENGINEER will not be resporsithl€to CONTRACTOR, Subcontractors, or Suppliers, or to their
agents or employees for injitiesydamages, claims, losses, or expenses (including attorney's fees)
of whatsoever kind restltmg from or caused by any act or omission of ENGINEER in
preparation for, arising from, relating to or concerning the Project. Such acts or omissions
include, but are netdimited to, ENGINEER's negligence, tortuous conduct, errors, omissions,
strict liabilitygBreath’of contract, or breach of warranty. ENGINEER makes no representations
to CONTRACGP®OR, Subcontractors, Suppliers, or their agents or employees regarding or
respectingany work performed by ENGINEER in preparation for, arising from, relating to or
concepfiing the Project. Neither CONTRACTOR, its agents or employees, nor any Subcontractors
or Supphiers or their agents or employees, are intended beneficiaries of ENGINEER's agreement
with OWNER, nor are such parties intended beneficiaries of ENGINEER's duties or
¥E8potisibilities arising therefrom.

ENGINEER disclaims all duties to CONTRACTOR, Subcontractors, Suppliers or their agents or
employees arising from, relating to or concerning ENGINEER's involvement in the Project.
OWNER and CONTRACTOR further agree to notify CONTRACTOR’s, Subcontractors or
Suppliers of this disclaimer of ENGINEER's liability and require them to abide by this
disclaimer.

Article 10 Changes in the Work; Claims

10.01

Authorized Changes in the Work

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 additions,
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10.02

10.03

10.04

10.05

deletions or revisions will be authorized by a Written Amendment, Change Order, or a Work
Order. Upon receipt of any such document, CONTRACTOR shall proceed with the Work
involved. All such Work shall be executed under the applicable conditions of the Contract
Documents (except as otherwise specifically provided).

If OWNER and CONTRACTOR are unable to agree as to the extent, if any, of an adjustment in
the Contract Price or an adjustment of the Contract Time that should be allowed as a result of a
Work Order, a claim may be made as provided in paragraph 10.05.

Unauthorized Changes in the Work

Additional Work performed without authorization will not entitle CONTRACTOR tganiricrease
in the Contract Price or an extension of the Contract Time, except in the case of affemeérgency as
provided in paragraph 6.18 and except for uncovering Work as provided in paragraph 13.04.

Execution of Change Orders

Changes in the Work which are required by OWNER, or emergencieg, or because of uncovering
Work found not to be defective, or as provided in paragraphs 10.Q1, 11702, 11.03, 13.08, or 13.09,
or because of any other claim for a change in the Contract Timeor)the Contract Price which are
agreed to by the parties shall be accomplished by means of a#Changé Order recommended by the
ENGINEER and duly executed by the OWNER and CONTRACTOR.

Notification to Surety

If notice of any change affecting the general scope of the Work or change in the Contract Price is
required by the provisions of any Bond to bg given to the Surety, it shall be CONTRACTOR's
responsibility to so notify the Surety, and the amount of each applicable Bond shall be adjusted
accordingly. CONTRACTOR shall f@rpishi*proof of such adjustment to OWNER.

Claims

The rendering of a decisionbyENGINEER with respect to any claim, dispute or other matter,
except any which have béertwaived by the making or acceptance of final payment as provided in
paragraph 14.13, will be a gondition precedent to any exercise by OWNER or CONTRACTOR of
such rights or remedies as either may otherwise have under the Contract Documents or at law in
respect of anyssuel dlaim, dispute or other matter. Any claim, dispute, or other matter by
CONTRACTOR shall additionally be subject to the provisions set forth in paragraph 9.10.

Writtent nbtide of each such claim, dispute and other matter shall be delivered by the claimant to
ENGINEER and the other party to the Agreement within 15 days of the occurrence of the event
giving rise thereto. The responsibility to substantiate a Claim shall rest with the party making
the, €laim. Notice of the amount or extent of the Claim, with written supporting data will be
submitted to ENGINEER and the other party within 45 days of such occurrence unless
BENGINEER allows an additional period of time to ascertain more accurate data. A Claim for an
adjustment in Contract Price shall be prepared in accordance with the provisions of paragraph
12.01. A Claim for an adjustment in Contract Time shall be prepared in accordance with the
provisions of paragraph 12.02. Each Claim shall be accompanied by claimant's written statement
that the adjustment claimed is the entire adjustment to which the claimant believes it is entitled
as a result of said event. The opposing party shall submit any response to ENGINEER and the
claimant within 30 days after receipt of the claimant’s last submittal (unless ENGINEER allows
additional time).

ENGINEER will review each Claim and, within 30 days after receipt of the last submittal of the

claimant or the last submittal of the opposing party, if any, take one of the following actions in
writing:
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1. deny the Claim in whole or in part,
2. approve the Claim, or

3. notify the parties that the ENGINEER is unable to resolve the Claim if, in the
ENGINEER’s sole discretion, it would be inappropriate for the ENGINEER to do so. For
purposes of further resolution of the Claim, such notice shall be deemed a denial.

In the event that ENGINEER does not take action on a Claim within said 30 days, the Claim
shall be deemed denied.

ENGINEER’s action under Paragraph 10.05 will be final and binding upon QWNER and
CONTRACTOR.

No Claim for an adjustment in Contract Price or Contract Times will be valédif mot submitted in
accordance with this paragraph 10.05.

Article 11 Cost of the Work; Allowances; Unit Price Work

11.01

Cost of the Work

The term Cost of the Work means the sum of all cgsbg Wecessarily incurred and paid by
CONTRACTOR in the proper performance of the Work, When the value of any Work covered by
a Change Order or when a Claim for an adjustmentinContract Price is determined on the basis
of Cost of the Work, the costs to be reimbursed€o LQNTRACTOR will be only those additional or
incremental costs required because of the changéfi the Work or because of the event giving rise
to the Claim. Except as otherwise may be agieed 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 includeghy of the costs itemized in paragraph 11.01.B:

1. Payroll costs for employegs 1h the direct employ of CONTRACTOR in the performance of
the Work. Such empldyges shall include, without limitation, superintendents, foremen,
and other persann€letfiployed full time at the Site. Payroll costs for employees not
employed fulltim&ow’the Work shall be apportioned on the basis of their time spent on
the Work. Payrall€osts shall include, but not be limited to, salaries and wages plus the
cost of fring®benefits, which shall include social security contributions, unemployment,
excisgfandpayroll taxes, workers' or workmen's compensation, health and retirement
benefit§, bonuses, sick leave, vacation and holiday pay applicable thereto.

2. Cost 0f all materials and equipment furnished and incorporated in the Work, including
Gests of transportation and storage thereof, and manufacturers' field services required in
connection therewith.

39 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 OWNER and CONTRACTOR and shall deliver such
bids to OWNER who will then determine, with the advice of ENGINEER, which bids if
any, will be accepted.

4. Costs of special consultants including, but not limited to, engineers, architects, testing
laboratories, surveyors, lawyers and accountants employed for services specifically

related to the Work.

5. Supplemental costs including the following:
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(a)

(b)

(©

(d)

(e

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

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 workmen, 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. Rentals of all
construction equipment and machinery and the parts thereof whether (cented
from CONTRACTOR or others. The rental of any such equipment, maéh#héfy or
parts shall cease when the use thereof is no longer necessary for the.Work.

The rental rate established for each piece of CONTRACTOR pwined equipment,
including appurtenances and attachments to equipnfent,.) used will be
determined by use of the Rental Rate Blue Book for Constiuction Equipment,
Volume 1, 2, or 3, as applicable; the edition whick 1§ cusrent at the time the
Work was started will apply. The established rentdl rate will be equal to the
"Monthly" rate divided by 176; modified by the#ate adjustment factor and the
applicable map adjustment factor, plus the.'Estimated Operating Costs per
Hour."

For equipment not listed in the Rental Rate Blue Book, Volume 1, 2, or 3, the
rental rate will be determined bysusing the rate listed for a similar piece of
equipment or by proportioning™a “rate listed so that the capacity, size,
horsepower, and age are properhy€onsidered.

For equipment for wjtich there are no comparables in the Rental Rate Blue
Book, Volume 1, 2, oi83¢the monthly rate shall be reasonable, but not more than
5 percent of the cirrentlist price, or invoice, of the equipment. The base hourly
rate shall then bé détermined by dividing the monthly rate by 176 to which sum
20 percent willL e added. The 20 percent includes adjustments and operating
costs.

Sales, ®gnsumer use or similar taxes related to the Work, and for which
CONTRACTOR is liable, imposed by any governmental authority.

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.

Losses and damages (and related expenses) to the Work, not compensated by
insurance 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 in accordance
with paragraph 5.03), provided such losses and damages have resulted from
causes other than the negligence, other tortuous conduct or breach of contract of
CONTRACTOR, any Subcontractor, Supplier 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 for services a fee proportionate to
that stated in paragraph 12.01.A.2.
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®
(g)

(h)

The cost of utilities, fuel, and sanitary facilities at the site.

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.

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 in accordandeswith
paragraph 5.03.

The term Cost of the Work shall not include any of the following:

1.

Payroll costs and other compensation of CONTRACTOR 'srofficers, executives,
principals, general managers, safety managers, éngineérs, architects,
estimators, attorneys, auditors, accountants, purchaSiigaad contracting agents,
expediters, timekeepers, clerks and other “gersonnel employed by
CONTRACTOR, whether at the site or in his ggincipal or a branch office for
general administration of the Work.

Expenses of CONTRACTOR's principal Nand branch offices other than
CONTRACTOR's office at the site.

Any part of CONTRACTOR's'=gapital expenses, including interest on
CONTRACTOR's capital emplgyed for the Work and charges against
CONTRACTOR for delinquént payments.

Cost of premiums“fof all Bonds and for all insurance whether or not
CONTRACTOR 4g required by the Contract Documents to purchase and
maintain the sarfe éxcept for additional Bonds and insurance required because
of changes in thé,Work.

Costs, duezto=the negligence of CONTRACTOR, any Subcontractor, or anyone
directIynordndirectly employed by any of them or for whose acts any of them may
beiable, 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 overhead or general expense costs of any kind and the costs of any item
not specifically and expressly included in paragraph 11.01.A.

When the value of any Work covered by a Change Order or when a Claim for an
adjustment in Contract Price is determined on the basis of Cost of the Work,
CONTRACTOR’s fee shall be determined as set forth in paragraph 12.01.A.

Whenever the Cost of the Work for any purpose i1s to be determined pursuant to
paragraphs 11.01.A and 11.01.B, CONTRACTOR will establish and maintain records
thereof in accordance with generally accepted accounting practices and submit in a form
acceptable to ENGINEER an itemized cost breakdown together with supporting data.
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11.02

11.03

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 ENGINEER. CONTRACTOR agrees that:

1. 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,

2. CONTRACTOR's costs for unloading and handling on the site, labor, instadfatiefi costs,
overhead, profit, and other expenses contemplated for the allowances hayeheen included
in the Contract Price and not in the allowances. No demand for additiqhal payment on
account of any of the foregoing will be valid.

Prior to final payment, an appropriate Change Order will be iéstied as recommended by
ENGINEER to reflect actual amounts due CONTRACTOR on aedount of Work covered by
allowances and the Contract Price shall be correspondingly adjmsted.

Unit Price Work

Where the Contract Documents provide that all or partof‘the Work is to be Unit Price Work,
initially the Contract Price will be deemed to inclideforall Unit Price Work an amount equal to
the sum of the unit price for each separately 1dentified item of Unit Price Work times the
estimated quantity of each item as indicated in%thé Bid Form.

The estimated quantities of items of Unif Phice Work are not guaranteed and are solely for the
purpose of comparison of Bids and déte#mifiing an initial Contract Price. Determinations of the
actual quantities and classificatigns of,Unit Price Work performed by CONTRACTOR will be
made by ENGINEER subject to fhé&provisions of paragraph 9.08.

Each unit price will be deestedst0 include an amount considered by CONTRACTOR to be ade-
quate to cover CONTRAGI'QR’s overhead and profit for each separately identified item.

OWNER or CONTRACTOR may make a Claim for an adjustment in the Contract Price in accor-
dance with paragrephl 10.05 if:

Where tHe quantity of a major item of Work that is covered by a unit price differs by
mirejthan 25% from the quantity of such Work indicated in the Contract Documents, an
adjustment in unit price shall be considered and if appropriate, a Change Order will be
issued. A major item of Work is defined as any item whose total cost, determined by
multiplying the original bid quantity and the Contract Unit Price, is equal to or greater
than 5 percent of the original total Contract Price.

Articie 12  Change of Contract Price; Change of the Contract Times

12.01

Change of Contract Price

The Contract Price may only be changed by a Change Order. Any claim for an adjustment in the
Contract Price shall be based on written notice by the party making the claim, to the
ENGINEER and the other party to the Agreement in accordance with the provisions of
paragraph 10.05. Where a Change Order diminishes the quantity of Work to be done, this shall
not constitute a basis for a claim for damages or anticipated profits on the Work that may be
dispensed with.
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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:

1

2)

®3)
(4)

Where the Work involved is covered by unit prices contained in the Contract Documents,
by application of unit prices to the quantities of the items involved subject to the
provisions of paragraph 11.01.B.

By a supplemental schedule of prices contained in the CONTRACTOR's original bid and
incorporated in the Contract.

By mutual acceptance of a lump sum or unit price proposal from the CONTRACTOR.

If none of the above methods is agreed upon, the value shall be determin@d, oxf the basis
of the Cost of the Work and a percentage for overhead and profit. Costeefthe Work shall
be determined as provided in paragraphs 11.01.A and 11.01.B. The €QNTRACTOR's fee
shall be determined as provided in paragraph12.01.A.

12.01.ACONTRACTOR's Fee

The CONTRACTOR's Fee allowed to CONTRACTOR for ‘ovéshead and profit shall be
determined as follows:

1
2)

A mutually acceptable fixed fee; or if none can beAgreed upon,
a fee based on the following percentaggs afithe various portions of the Cost of the Work:

(a) for costs incurred undéx paragraphs 11.01.A.2 and 11.01.A.1, the
CONTRACTOR's Feegshall he 15%;

(b) for costs incurredwundewparagraph 11.01.A.3, the CONTRACTOR's Fee shall be
five (5) percent; gndyif a Subcontract is on the basis of the Cost of the Work plus
a fee, the maXimt@m allowable to all Subcontractor(s) in total as a fee for
overhead astd profit shall be 15%; and,

(c) no feeNshgll be payable on the basis of costs itemized under paragraphs
1104.A.4,11.01.A.5, and 11.01.B.

(d) The amount of credit to be allowed by CONTRACTOR to OWNER for any
¢hange 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 (10) percent of the net decrease; and,

(e) 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 12.01.A.2.a through 12.01.A.2.d, inclusive.

12.02 Change of Contract Time

The Contract Time may only be changed by a Change Order. Any claim for an adjustment in the
Contract Time shall be based on written notice submitted by the claimant and delivered to the
ENGINEER and the other party to the Agreement in accordance with the provisions of
paragraph 10.05.

Any adjustment of the Contract Times covered by a Change Order or any Claim for an
adjustment in the Contract Times will be determined in accordance with the provisions of this
Article 12.
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12.03

Delays

Where the CONTRACTOR is prevented from completing any part of the Work within the
Contract Time due to delay beyond the control of CONTRACTOR, 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 therefor as provided in paragraph 12.01. Such delays shall include, but not be
limited to, acts or neglect by OWNER or others performing work as contemplated by Article 7, or
to fires, floods, epidemics, abnormal weather conditions, or acts of God. Delays attributable to

and within the control of a Subcontractor or Supplier shall be deemed to be delays within the
control of CONTRACTOR.

Where CONTRACTOR is prevented from completing any part of the Work within ghie €éntract
Time due to any delay beyond the control of both OWNER and CONTRACTOR,&m,extension of
the Contract Time in an amount equal to the time lost due to suchedelay shall be
CONTRACTOR’s sole and exclusive remedy for such delay.

OWNER, ENGINEER and the related entities of each of thegh) shall not be liable to
CONTRACTOR for any claims, costs, losses, damages or expenses sugtained by CONTRACTOR

on or in connection with any other project or anticipated projecty

CONTRACTOR shall not be entitled to an adjustment ir* Cntkacét Price or Contract Times for
delays within the control of CONTRACTOR.

All time limits stated in the Contract Documents’are of*the essence of the Agreement.

Article 13 Tests and Inspection; Correction, Rémoval or Acceptance of Defective

13.01

13.02

13.03

Work

Notice of Defects

A. Prompt notice of all defective work of which OWNER or ENGINEER have actual
knowledge shall be givén to CONTRACTOR. All defective Work, whether or not in
place, may be rejedted, corrected or accepted as provided in this Article 13.

Access to Work

OWNER, ENGINEER and ENGINEER's representatives, other representatives of OWNER,
testing agencié§ asid governmental agencies with jurisdictional interests will have access to the
Work at rgagonable times for their observation, inspection and testing. CONTRACTOR shall
provigé prepér and safe conditions for such access and advise them of CONTRACTOR’s site
safety ptecedures and programs so that they may comply therewith as applicable.

Tests"and Inspections

CONTRACTOR shall give ENGINEER timely notice of readiness of the Work for all required
inspections, tests or approvals, and shall cooperate with inspection and testing personnel to
facilitate required inspections or tests.

If any Law and Regulation, code, or order of any public body having jurisdiction requires any
Work or part thereof to specifically be inspected, tested or approved, CONTRACTOR shall
assume full responsibility therefor, pay all costs in connection therewith and furnish
ENGINEER the required certificates of inspection, testing or approval.

CONTRACTOR shall also be responsible for and shall pay all costs in connection with any

inspection or testing required in connection with OWNER's or ENGINEER's acceptance of a
manufacturer, fabricator, Supplier or distributor of materials or equipment proposed to be
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13.05

incorporated in the Work, or of materials or equipment submitted for approval prior to
CONTRACTOR's purchase thereof for incorporation in the Work.

The cost of all other inspections, tests and approvals required by the Contract Documents shall
be paid by OWNER unless otherwise specified.

All inspections, tests or approvals other than those required by law, ordinance, rule, regulation,
code or order of any public body having jurisdiction shall be performed by organizations
acceptable to OWNER and CONTRACTOR or by ENGINEER if so specified.

Cost of materials to be used in inspection and transportation costs shall be paid fop’b¥ the
CONTRACTOR.

Neither observations by ENGINEER nor inspections, tests or approvals by othess/shall relieve
CONTRACTOR from his obligations to perform the Work in accordancé with the Contract
Documents.

Uncovering Work

If any Work that is to be tested, inspected or approved is covered without written concurrence of
ENGINEER, or contrary to the written request of ENGINEER, it shall, if requested by
ENGINEER, be uncovered for ENGINEER's observation.” Such uncovering shall be at
CONTRACTOR's expense unless CONTRACTOR hasgiven ENGINEER timely written notice of
his intention to cover such Work and ENGINEER hag n6t acted with reasonable promptness in
response to such notice.

If ENGINEER considers it necessary or advigable that covered Work be observed by ENGINEER
or inspected or tested by others, CONTRACTOR, at ENGINEER's request, shall uncover, expose
or otherwise make available for obsérvAtion, inspection or testing as ENGINEER may require,
that portion of the Work in question, fawrnishing all necessary labor, material, and equipment.
Except as otherwise specified in pahagraph 13.04, the cost of Work shall be paid for as follows:

@) If it is found that sy€h Work is defective, CONTRACTOR shall bear all the expenses of
such uncovering\exposure, observation, inspection and testing, and of satisfactory
reconstructionNingluding, but not limited to, fees and charges of engineers, architects,
attorneys, and other professionals) and an appropriate deductive Change Order shall be
issuede™f ¥he parties are unable to agree as to the amount or extent of any change in
Contragt Price or Contract Time, OWNER may make a claim as provided in paragraph
10,05

(11) If, however, such Work is not found to be defective, CONTRACTOR shall be allowed an
increase in the Contract Price or an extension of the Contract Time or both, directly
attributable to such uncovering, exposure, observation, inspection, testing, and
reconstruction. If the parties are unable to agree as to the amount or extent of any
change in Contract Price or Contract Time, CONTRACTOR may make a claim as
provided in paragraph 10.05.

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, any Subcontractor, Supplier, any other
individual or entity, or any surety for, or employee or agent of any of them.
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13.08

13.09

Correction or Removal of Defective Work

If required by ENGINEER, CONTRACTOR shall promptly either correct all defective Work,
whether or not fabricated, installed or completed, or if the Work has been rejected by
ENGINEER, remove it from the site and replace it with non-defective Work. CONTRACTOR
shall pay all claims, costs, losses, damages and expenses caused by or resulting from such
correction or removal (including, but not limited to all costs of repair or replacement of work of
others).

Two Year Guarantee Period

If within two (2) years after the date of Substantial Completion (or such longer perigd 6&time as
may be prescribed by Laws or Regulations or by the terms of any applicable spgeial.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£ost 5o OWNER and
in accordance with OWNER's written instructions:

@) repair defective land or areas; or
(11) correct such defective Work, or,

(111) if the defective Work has been rejected by OWNERNémove it from the site and replace
it with Work that is not defective, and

@1v) satisfactorily correct or repair or remq¥eandreplace any damage to other Work or the
work of others or other land or areas re§ulting therefrom.

If CONTRACTOR does not promptly cdmply with the terms of such instructions, or in an
emergency where delay would caude gerigts risk of loss or damage, OWNER may have the
defective Work corrected or thearejecbed Work removed and replaced, and all claims, costs,
losses, damages and expenses ¢atsed by or resulting from such removal and replacement
(including but not limited to alI'8osts of repair or replacement or work of others) shall be paid by
CONTRACTOR.

Repair or replacemertts niade under the guarantee shall bear an additional one (1) year
guarantee dated frem the acceptance of repair or replacement.

Acceptance of Defective Work

If, instegad of Jequiring correction or removal and replacement of defective Work, OWNER (and,
priotONENGINEER'S recommendation of final payment, also ENGINEER) prefers to accept it,
OWNER may do so. CONTRACTOR shall pay all claims, costs, losses, damages and expenses
astrihutable to OWNER’s evaluation of and determination to accept such defective Work (such
dosts to be approved by ENGINEER as to reasonableness). In such case, if acceptance occurs
prior to ENGINEER'S recommendation of final payment, a Change Order shall be issued
incorporating the necessary revisions in the Contract Documents with respect to the Work; and
OWNER shall be entitled to an appropriate reduction in the Contract Price. If the acceptance
occurs after such recommendation, an appropriate amount shall be paid by CONTRACTOR to
OWNER.

Owner May Correct Defective Work

If CONTRACTOR fails within a reasonable time after written notice from ENGINEER to correct
defective Work or to remove and replace rejected Work as required by ENGINEER in accordance
with paragraph 13.06, or if CONTRACTOR fails to perform the Work in accordance with the
Contract Documents (including any requirements of the progress schedule), OWNER may, after
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48 hours' written notice to CONTRACTOR and his Surety without prejudice to any other remedy
he may have, correct and remedy any such deficiency.

In exercising his rights under this article 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, agenfssand
employees such access to the site as may be necessary to enable OWNER to exercise fus #ights
under this paragraph.

All claims, costs, losses, damages and expenses incurred or sustained by OWNER.in exercising
such rights shall be charged against CONTRACTOR and a Change Oxdex_shall be issued
incorporating the necessary revisions in the Contract Documents with re$peést to the Work; and
OWNER shall be entitled to an appropriate reduction in the Contra€t Price. Such claims, costs,
losses, damages and expenses will include but not be limited to all cd¢ts of repair or replacement
of work of others destroyed or damaged by correction Aremoval or replacement of
CONTRACTOR’s defective Work.

CONTRACTOR shall not be allowed an extension of the8pntract Time because of any delay in
performance of the Work attributable to the exercise by OWNER of OWNER's rights hereunder.

Article 14  Payments to CONTRACTOR afhd"€ompletion

14.01

Schedules

At least ten (10) days prior to sthmiitting the first Application for a progress payment,
CONTRACTOR shall submit to BNGINEER a final schedule of Shop Drawing submission and
where applicable a schedule of vdluds of the Work. These schedules shall be satisfactory in form
and substance to ENGINEER.

The schedule of valuegs shalleficlude quantities and unit prices aggregating the Contract Price,
and shall subdivide the\Wgrk into component parts. Each unit cost so established shall include
its proportionate ghare of the CONTRACTOR's general operating charges such as profit,
overhead, supéfyisies, insurance, bond premiums, interest, equipment cost, depreciation and
rental, contingéncies, expendable tools, equipment and supplies. The total cost of the items and
quantitiesthe CONTRACTOR lists in the schedule of values shall equal the total Contract Price
establiShed in the Bid.

The schedule of values shall include a complete set of detailed work sheets on bid take off and
bidstinmary covering estimated general conditions expense (field overhead), general overhead,
prefit mark ups and revisions leading to the final bid amount.

When the schedule of values is approved by the ENGINEER, it shall become part of the
Agreement and shall be used as the basis for CONTRACTOR progress payments, and to
establish unit prices at which extra work may be authorized or deducted from the original
Agreement.

Progress Payments based upon Unit Price Work will be based upon the number of units
completed.
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14.02

14.03

Application for Progress Payment

At least ten (10) days before each progress payment falls due (but not more often than once a
month), CONTRACTOR shall submit to ENGINEER for review an Application for Payment,
Contractor's Declaration, Payment Schedule, and updated Progress Schedules indicating the
anticipated completion dates of the various stages of the Work and estimated payments during
the next three (3) months. The Contractor's Application for Payment and Contractor's
Declaration shall be filled out on the forms provided in the Contract Documents 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 and dlse as
ENGINEER may reasonably require. The Payment Schedule shall be on the form p¥oyided in
the Contract Documents or in a format acceptable to the ENGINEER. On the se¢ond=and all
subsequent payments, partial waivers of lien and a sworn statement shall also besreguired for all
Work completed and paid for on previous certificates.

If payment is requested on the basis of materials and equipment not incérperated in the Work
but delivered and suitably stored at the site or at another locatigfiagkeed to in writing, the
Application for Payment shall also be accompanied by such data, satigfactory to OWNER, as will
establish OWNER's title to the material and equipment and protect OWNER's interest therein,
including applicable insurance. A receipted vendor's invoice showiilg the quantities of materials
and the amounts paid will be required.

Retainage with respect to progress payments will be 1haecordance with paragraph 14.03, and it
will be retained until after completion of the entire'Work and its final acceptance. When the
amount to be retained is reduced to less than t¢n (:Q)percent, the CONTRACTOR shall file with
the OWNER the written consent of the Surety togtich reduction and shall furnish an affidavit
that all his indebtedness by reason of the Ggntract has been paid.

Retainage

The OWNER shall retain a portiom\ef the amount due the Contractor to insure the proper
performance of the Contract e¢k@ept that the sum withheld by the OWNER from the
Contractor shall not excee@1 0% of the amount due the Contractor until 50% of the Contract
is completed. When the contzdct is 50% completed, one-half of the amounts retained by the
OWNER shall be retutned’'to the Contractor. However, before any payment is made the
ENGINEER must approve the application for payment in accord with the provisions of the
Contract Docymengs/The sum withheld by the OWNER from the Contractor after the
Contract is 50% campleted shall not exceed 5% of the value of completed work based on
monthly progresS payment requests.

In tHe éyent a dispute arises between the Owner and any prime contractor, which dispute is
baged upon increased costs claimed by one prime contractor occasioned by delays or other
achiows of another prime contractor, additional retainage in the sum of one and one-half
times the amount of any possible liability may be withheld until such time as a final
resolution is agreed to by all parties directly or indirectly involved unless the contractor
causing the additional claim furnishes a bond satisfactory to the Owner to indemnify the
Owner against the claim. All money retained by the Owner may be withheld from the
contractor until substantial completion of the contract.

To be eligible for any Progress Payment the Contractor must be making satisfactory
progress, and there must be no specific cause for greater withholding.

Upon Substantial Completion the Retainage shall be determine as provided in Article 5 of
the Agreement..
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14.04 Review of Applications for Progress Payment

ENGINEER will, within ten (10) days after receipt of each Contractor's Application for Payment,
Contractor's Declaration and Payment Schedule, either indicate in writing a recommendation of
payment and present an Engineer's Certificate for Payment to the OWNER, or may return the
Application to CONTRACTOR indicating in writing ENGINEER's reasons for refusing to
recommend payment. In the latter case, CONTRACTOR may make the necessary corrections
and resubmit the Application.

ENGINEER's recommendation of any payment requested in an Application for Paymehisywill
constitute a representation by ENGINEER to OWNER, based on ENGINEER's review 6f the
Contractor’s Application for Payment and Certificate for Payment and the accomp@nyirig data
and schedules, that to the best of ENGINEER's knowledge, information and beliet;

1) the Work has progressed to the point indicated;

(11) the quality of the Work is in accordance with the Contragf"Doguments subject to an
evaluation of the Work as a functioning Project upon Subgfantial Completion, to the
results of any subsequent tests called for in the CGontrdct Documents and any
qualifications stated in the recommendation; and

(111) that CONTRACTOR is entitled to payment of the amount recommended.

However, by recommending any such payment ENGIN IEER will not thereby be deemed to have
represented that:

@) exhaustive or continuous on-site inspections have been made to check the quality or the
quantity of the Work beyond the fesponsibilities specifically assigned to ENGINEER in
the Contract Documents, or

(i1) that there may not be othey matters or issues between the parties that might entitle
CONTRACTOR to be paid additionally by OWNER or entitle OWNER to withhold
payment to CONTRAGCFOR.

Neither ENGINEER's\reyiew of CONTRACTOR’s Work for the purpose of recommending
payments nor ENGINEER’s recommendation of any payment, including final payment, will
impose respop€ibility’'on ENGINEER:

@) to supervise, direct or control the Work, or

(11) for the means, methods, techniques, sequences, or procedures of construction, or the
safety precautions and programs incident thereto, or

(i for the failure of CONTRACTOR to comply with Laws and Regulations applicable to the
furnishing or performance of Work, or

@av) for any failure of CONTRACTOR to perform or furnish Work in accordance with the
Contract Documents or

) to make any examination to ascertain how or for what purposes CONTRACTOR has
used the moneys paid on account of the Contract Price, or

(vi) to determine that title to any Work, materials, or equipment has passed to OWNER free
and clear of liens.
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14.06

A. ENGINEER may refuse to recommend the whole or any part of any payment if, in his
opinion, it would be incorrect to make such representations as stated above to OWNER.
ENGINEER 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 ENGINEER's opinion to protect OWNER from loss because:

(1) the Work is defective, or completed Work has been damaged requiring correction
or replacement;

@) the Contract Price has been reduced because of Change Orders;

3) OWNER has been required to correct defective Work or completeyth€ Work in
accordance with paragraph 13.09; or

4) ENGINEER has actual knowledge of the occurrence of %any of the events
enumerated in paragraph 15.02.

Payment Becomes Due

Thirty (30) days after presentation of the Application| for “Payment to OWNER with
ENGINEER’s recommendation, the amount recommepntled, will (subject to the provisions of
paragraph 14.05.A) become due, (or only if OWNERNS\a/public agency, within 15 days after
OWNER receives the funds which are to be providedby 2 department or agency of the federal or
state government, whichever is later) and whefi diae Will be paid by OWNER to CONTRACTOR.

A. OWNER may refuse to make payment of the full amount recommended by ENGINEER
because:

(a) claims have beenamadéagainst OWNER on account of CONTRACTOR’s perfor-
mance or furnishiing, of the Work;

(b) Liens havedeensfiled in connection with the Work, except where CONTRACTOR
has deliveredsa specific bond satisfactory to OWNER to secure the satisfaction
and disgharge of such Liens;

(¢ thefe/are other items entitling OWNER to a set-off against the amount
redommended; or

(d) OWNER has actual knowledge of the occurrence of any of the events
enumerated in paragraphs 14.04.A.1 through 14.04.A.3.

IFQWNER refuses to make payment of the full amount recommended by ENGINEER, OWNER
will give CONTRACTOR immediate written notice (with a copy to ENGINEER) stating the
reasons for such action and promptly pay CONTRACTOR any amount remaining after deduction
of the amount so withheld. OWNER shall promptly pay CONTRACTOR the amount so withheld,
or any adjustment thereto agreed to by OWNER and CONTRACTOR, when CONTRACTOR
corrects to OWNER’s satisfaction the reasons for such action.

If it is subsequently determined that OWNER’s refusal of payment was not justified, the amount
wrongfully withheld shall be treated as an amount due as determined by paragraph 14.05.

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
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14.08

OWNER at the time of payment free and clear of all liens, claims, security interests and
encumbrances (hereafter in these General Conditions referred to as "Liens").

Substantial Completion

When CONTRACTOR considers the entire Work ready for its intended use CONTRACTOR
shall, in writing to OWNER and ENGINEER, certify that the entire Work is substantially
complete and request that ENGINEER issue a certificate of Substantial Completion. Within a
reasonable time thereafter, OWNER, CONTRACTOR, and ENGINEER shall make an inspection
of the Work to determine the status of completion.

If ENGINEER does not consider the Work substantially complete, ENGINEER*w#¥ notify
CONTRACTOR in writing giving his reasons therefor. If ENGINEER considers.the Work
substantially complete, ENGINEER will prepare and deliver to OWNER, a_gertificate of
Substantial Completion which shall fix the date of Substantial Completion. There shall be
attached to the certificate a list of items to be completed or corrected befgrg, fikal payment.

OWNER shall have 45 days after receipt of the certificate during Wlich he may make written
objection to ENGINEER and CONTRACTOR as to any provisions of the certificate or attached
list. Such objection will be cause for the certificate of Substantial Cohmpletion to be null and void.

As a part of delivery of the certificate of Substantial Comyglétion ENGINEER will deliver to
OWNER and CONTRACTOR a written recommendation as to division of responsibilities
pending final payment between OWNER and CONTRACTOR with respect to security, operation,
safety, maintenance, heat, utilities and insurgnges

OWNER shall have the right to exclude €¢ONTRACTOR from the Work after the date of
Substantial Completion, but OWNERshall allow CONTRACTOR reasonable access to complete
or correct items on the list of items g Jfe cGmpleted.

Partial Utilization

Use by OWNER of compleped@ertions of the Work may be accomplished prior to Substantial
Completion of all the Work subject to the following:

(1) OWNER atany time may request CONTRACTOR in writing to permit OWNER to use
any part offtHe Work which OWNER believes to be substantially complete and which
may besolused without significant interference with construction of the other parts of
the_Work. If CONTRACTOR agrees, CONTRACTOR will certify to OWNER and
ENGINEER that said part of the Work is substantially complete and request
ENGINEER to issue a certificate of Substantial Completion for that part of the Work.
Within a reasonable time thereafter OWNER, CONTRACTOR and ENGINEER shall
make an inspection of that part of the Work to determine its status of completion.

(a) If ENGINEER does not consider that part of the Work to be substantially
complete, ENGINEER will notify OWNER and CONTRACTOR in writing giving
his reasons therefor.

(b) If ENGINEER considers that part of the Work to be substantially complete,
ENGINEER will execute and deliver to OWNER and CONTRACTOR a
certificate to that effect, fixing the date of Substantial Completion for that part
of the Work, attaching thereto a punch list of items to be completed or corrected
before final payment.

Prior to issuing a certificate of Substantial Completion for that part of the Work,
ENGINEER will deliver to OWNER and CONTRACTOR a written recommendation as
to the division of responsibilities pending final payment between OWNER and
CONTRACTOR with respect to security, operation, safety, maintenance, utilities and
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14.10

14.11

insurance for that part of the Work, which shall become binding upon OWNER and
CONTRACTOR at the time of issuing the definitive certificate of Substantial Completion
for that part of the Work unless OWNER and CONTRACTOR shall have otherwise
agreed in writing and so informed ENGINEER.

OWNER shall have the right to exclude CONTRACTOR from any part of the Work
which ENGINEER has so certified to be substantially complete, but OWNER shall allow
CONTRACTOR reasonable access to complete or correct items on the punch list.

In lieu of the issuance of a certificate of Substantial Completion as to part of the Work,
OWNER may take over operation of a facility constituting part of the Work whethey or
not it is Substantially Complete if such facility is functionally and separately/uéable;
provided that prior to any such takeover, OWNER and CONTRACTOR ha¥e.agtreed as
to the division of responsibilities between OWNER and CONTRACTQRfe¥ security,
operation, safety, maintenance, correction period, heat, utilities apedymsurance with
respect to such facility.

Final Inspection

Upon written notice from CONTRACTOR that the Work is complete, ENGINEER will make a
final inspection with OWNER and CONTRACTOR and will notify/GONTRACTOR in writing of
all particulars in which this inspection reveals that thé{Woerk”is incomplete or defective.
CONTRACTOR shall immediately take such measures a8ahe necessary to complete such Work
or remedy such deficiencies.

Final Application for Payment

After CONTRACTOR has completed all such corrections to the satisfaction of ENGINEER and
delivered all maintenance and operating instrtictions, schedules, guarantees, Bonds, certificates
of inspection, marked up record docufnents'snd other documents--all as required by the Contract
Documents, and after ENGINEER hag indicated that the Work is acceptable, subject to the
provisions of paragraph 14.13,fCONTRACTOR may make application for final payment
following the procedure for pu6gress payments.

The final Application for'Payment shall be accompanied by all documentation called for in the
Contract Documents ahd syich other data and schedules as ENGINEER may reasonably require,
consent of surety, if-any, to final payment, together with complete and legally effective releases
or waivers, sapisfagtory to OWNER, of all Liens arising out of or filed in connection with the
Work.

In lieyfof the)releases or waivers of Lien, and as approved by OWNER, CONTRACTOR may
furnish%eceipts or releases in full; an affidavit of CONTRACTOR that the releases and receipts
inglude all labor, services, material and equipment for which a Lien could be filed, and that all
paviredls, material and equipment bills, and other indebtedness connected with the Work for
wihich OWNER or his property might in any way be responsible, have been paid or otherwise
satisfied.

If any Subcontractor, manufacturer, fabricator, supplier or distributor fails to furnish a release
or receipt in full, CONTRACTOR may furnish a Bond or other collateral satisfactory to OWNER
to indemnify OWNER against any Lien.

Final Payment and Acceptance

If, on the basis of ENGINEER's observation of the Work during construction and final
inspection, and ENGINEER's review of the final Application for Payment and accompanying
documentation--all as required by the Contract Documents, ENGINEER is satisfied that the
Work has been completed and CONTRACTOR has fulfilled all of his obligations under the
Contract Documents, ENGINEER will, within ten (10) days after receipt of the final Application
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14.13

14.14

for Payment, indicate in writing ENGINEER’s recommendation of payment and present the
Application to OWNER for payment. At that time ENGINEER will give written notice to
OWNER and CONTRACTOR that the Work is acceptable subject to the provisions of paragraph
14.13.

Otherwise, ENGINEER 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.

If the Application and accompanying documentation are appropriate as to form and sub&temce,
OWNER shall, within 45 days after receipt thereof pay CONTRACTOR thd anfount
recommended by ENGINEER. If the OWNER rejects the Application, he shall do £g6ar=writing
stating the appropriate sections of the Contract Documents upon which the rejettion is based.
The CONTRACTOR may take the necessary remedial actions and resubmitsthe=Application.

Final Completion Delayed

If, through no fault of CONTRACTOR, final completion of the WorkWg significantly delayed and
if ENGINEER so confirms, OWNER shall, upon receipt of CONTRACTOR's final Application for
Payment and recommendation of ENGINEER, and without tefmihating the Agreement, make
payment of the balance due for that portion of the Work fullyscorhpleted and accepted. If the
remaining balance to be held by OWNER for Work not fallljscdmpleted or corrected is less than
the retainage stipulated in the Agreement, and if Bands/have been furnished as required in
paragraph 5.01, the written consent of the Surety; te the payment of the balance due for that
portion of the Work fully completed and aceépted shall be submitted by CONTRACTOR to
ENGINEER with the Application for such paymefit. Such payment shall be made under the
terms and conditions governing final payniént, except that it shall not constitute a waiver of
claims.

Waiver of Claims
The making and acceptance offirtad payment shall constitute:

(1) a waiver of all claims/by OWNER against CONTRACTOR, except claims arising from
unsettled Liens, flfom defective Work appearing after final inspection pursuant to
paragraph 14.09 or from failure to comply with the Contract Documents or the terms of
any speeialfgliarantees specified therein; however, it shall not constitute a waiver by
OWNER of any rights in respect of CONTRACTOR's continuing obligations under the
Contrac¥Documents; and

2) a waiver of all claims by CONTRACTOR against OWNER other than those previously
made in writing and still unsettled.

kate Payments
All monies not paid when due hereunder, except monies involving Federal and/or State Loans or

Grants or other sources which are delinquent because of no fault of the OWNER, shall bear
interest at the maximum rate allowed by law at the place of the Project.

Article 15 Suspension of Work and Termination

15.01

OWNER May Suspend Work

OWNER may, at any time and without cause, suspend the Work or any portion thereof for a
period as he may deem necessary by notice in writing to CONTRACTOR and ENGINEER. Ifit

should become necessary to stop work for an indefinite period, the CONTRACTOR shall store all
materials in such manner that they will not become an obstruction, nor become damaged in any

00 7200-46 MVS202105H



15.02

way, and he shall take every precaution to prevent damage or deterioration of the Work
performed; provide suitable drainage by opening ditches and drains, and erect temporary
structures where necessary. CONTRACTOR may request an increase in the Contract Price or
an extension of the Contract Time, or both, directly attributable to any suspension if he makes a
claim therefor as provided in paragraph 10.05.

OWNER May Terminate for Cause
Upon the occurrence of any one or more of the following events:

(1) if CONTRACTOR commences a voluntary case under any chapter of the Bafikreuptcy
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 ymderany other
federal or state law in effect at such time relating;

2) If a petition is filed against CONTRACTOR under any chapter ofithe Bankruptcy Code
as now or hereinafter in effect at the time of filing, or if a j#8itionis filed seeking any
such equivalent or similar relief against CONTRACTOR un#é¢r any other federal or state
law in effect at the time relating to bankruptcy or insolyency?,

3) if CONTRACTOR makes a general assignment for<hewberiefit of creditors;

(4) if a trustee, receiver, custodian or agent of CON'TRACTOR is appointed under applicable
law or under contract, whose appointment gr #uthority to take charge of property of
CONTRACTOR is for the purpose of ehfgreiag a Lien against such property or for the
purpose of general administration of suehsproperty for the benefit of CONTRACTOR's
creditors;

) if CONTRACTOR admits ify yfritihg an inability to pay its debts generally as they
become due;

(6) if CONTRACTOR pergistetitly fails to perform the Work in accordance with the Contract
Documents (includifig, %t not limited to, failure to supply sufficient skilled workers or
suitable material$omequipment or failure to adhere to the progress schedule established
under paragraph 2.05 as revised from time to time);

@) if CONTRACTOR disregards Laws and Regulations of any public body having
jurisdigtion;

(8 if \'CONTRACTOR disregards the authority of ENGINEER; or,

9) if CONTRACTOR otherwise violates in any substantial way any provisions of the
Contract Documents;

OWNER may, after giving CONTRACTOR (and the surety, if there be one) seven (7) 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 all claims, costs, losses, damages
and expenses sustained by OWNER arising out of or resulting from completing the Work such
excess will be paid to CONTRACTOR. If such claims, costs, losses, damages and expenses
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15.04

exceed such unpaid balance, CONTRACTOR shall pay the difference to OWNER. Such claims,
costs, losses, damages and expenses incurred by OWNER will be reviewed as to reasonableness
by ENGINEER and when so approved, 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.

Where CONTRACTOR's services have been so terminated by OWNER, the termination shall not
affect any rights or remedies of OWNER against CONTRACTOR or its Surety then existing or
which may thereafter accrue. Any retention or payment of monies due CONTRACTOR by
OWNER will not release CONTRACTOR from liability.

Termination for Convenience

Upon seven (7) days' written notice to CONTRACTOR and ENGINEER, OWNER may, without
cause and without prejudice to any other right or remedy, elect to terminatethe Agreement. In
such case, CONTRACTOR shall be paid (without duplication of any iterhg)

2) for completed and acceptable Work executed in accordance with the Contract Documents
prior to the effective date of termination, including _fair d@nd reasonable sums for
overhead and profit on such Work;

3) for expenses sustained prior to the effective date¥termination in performing services
and furnishing labor, materials or equipmentiaswequired by the Contract Documents in
connection with uncompleted Work, plus fair @nd reasonable sums for overhead and
profit on such expenses;

4) for all claims, costs, losses, damagesiand expenses incurred in settlement of terminated
contracts with Subcontractors; Suppliers and others; and

(5) for reasonable expenses directly attributable to termination.

CONTRACTOR shall not be gaid*on account of loss of anticipated profits or revenue or other
economic loss arising out ofore€sulting from such termination.

CONTRACTOR May Stop Work or Terminate

If ENGINEEB-haktdiled to act on an Application for Payment or OWNER has failed to pay
CONTRACTOR ahy sum finally determined to be due in accordance with the time limits
specified in_paragraph 14.04, CONTRACTOR may upon seven (7) days notice to OWNER and
ENGINELR,)stop the Work until payment of all amounts then due.

If shrough no act or fault of CONTRACTOR, the Work is suspended for a period of more than 90
days\by OWNER or under an order of court or other public authority, then CONTRACTOR may,
upon seven (7) days written notice to OWNER and ENGINEER, and provided OWNER or
BNGINEER do not remedy such suspension or failure within that time, terminate the
Agreement and recover from OWNER payment on the same terms as provided in paragraph
15.03.

The provisions of this paragraph shall not relieve CONTRACTOR of his obligations under

paragraph 6.22 to carry on the Work in accordance with the progress schedule and without delay
during disputes and disagreements with OWNER.
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Article 16 Miscellaneous

16.01

16.02

16.03

16.04

16.08

16.06

Giving Notice

Whenever any provision of the Contract Documents requires the giving of written notice it shall
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.

Computation of Time

When any period of time is referred to in the Contract Documents by days, it shalhbeComputed
to exclude the first and include the last day of such period. If the last day pfiaay’such period
falls on a Saturday or Sunday or on a day made a legal holiday by the lawof the applicable
jurisdiction, such day shall be omitted from the computation.

Dispute Resolution

In the event of any dispute between the Owner and the Contragtor which is not amicably
resolved and which results in litigation, the parties agreettltat the‘€ourt of Common Pleas of the
county in which the project resides is the sole legal foptumzand shall have exclusive and sole
jurisdiction and venue over such litigation.

General

Should OWNER or CONTRACTOR suffer ifjjury or damage to his person or property because of
any error, omission or act of the other paity 9r'of any of the other party's employees or agents or
others for whose acts the other partyusdegéily liable, claim shall be made in writing to the other
party within a reasonable time ofithe figst observance of such injury or damage. The provisions
of this paragraph 16.03shall not pbegonstrued as a substitute for or a waiver of the provisions of
any applicable statute of limifa®ioiis or repose.

The duties and obligationg miposed by these General Conditions and the rights and remedies
available hereunder toxthe parties hereto are in addition to, and shall not be construed in any
way as a limitatigmyof, any rights and remedies available to any or all of them which are
otherwise imp@8ed@yr’available by Law or Regulation, by special warranty or guarantee or by
other provisiows of the Contract Documents. The provisions of this paragraph shall be as
effective agdf repeated specifically in the Contract Documents in connection with each particular
duty, @bligation, right and remedy to which they apply.

Aleepresentations, warranties and guarantees made in the Contract Documents shall survive
fitra[Yayment and termination or completion of this Agreement.

Professional Fees and Court Costs Included

Whenever reference is made to “claims, costs, losses, damages and expenses,” it shall include in
each case, but not be limited to, all fees and charges of engineers, architects, attorneys and other
professionals and all court or arbitration or other dispute resolution costs.

Nondiscrimination of Employment

The CONTRACTOR shall covenant not to discriminate against any employee or applicant for
employment, to be employed in the performance of this Contract, with respect to his hire, tenure,

terms, conditions or privileges of employment, or any matter directly, or indirectly related to
employment, because of his race, color, sex, age, religion, national origin or ancestry, height,
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16.07

weight, or marital status, or any other classification protected by law, and to require a similar
covenant on the part of any Subcontractor employed in the performance of the Contract.

Post Completion Date Engineering and Inspection Costs

All engineering and inspection costs incurred after the specified completion date shall be paid by
the CONTRACTOR to the OWNER prior to final payment authorization. However, the
CONTRACTOR shall not be charged with any post completion date engineering and inspection
costs when the delay in completion of the Work is due to the following and the CONTRACTOR
has promptly given written notice of such delay to the OWNER or ENGINEER,;

(1) to any preference, priority or allocation order duly issued by the OWNERy

2) to unforeseeable causes beyond the control and without the fault op=mégligence of the
CONTRACTOR, including but not restricted to, acts of God, or of theeublic enemy, acts
of the OWNER, acts of another contractor in the performance 8f &Contract with the
OWNER, fires, floods, epidemics, quarantine restrictions Styikes, freight embargoes,
and abnormal and unforeseeable weather; and,

3) to any delays of subcontractors occasioned by any of thé,catises specified in Items 1 and
2 of this Article.

Charges after the specified completion date shall be miade.dt such times and in such amounts as
the ENGINEER shall invoice the OWNER, previded, however said charges shall be in
accordance with the ENGINEER's current rat€ s¢hedule at the time the costs are incurred. The
engineering and inspection costs so incurred shdll be deducted from the CONTRACTOR's
progress payments.

End of Section
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Section 00 7300
Supplementary Conditions

These Supplementary Conditions amend or supplement Section 00 7200, General Conditions, as
indicated below. All provisions which are not amended or supplemented by this section remain in full
force and effect. The terms used in these Supplementary Conditions have the meanings assigned to them
in the General Conditions.

SGC-2.02 Copies of Documents

Amend the first sentence of paragraph 2.02 by adding “Electronic copies of the\£dntract
Documents, in pdf format, will be provided to the CONTRACTOR upon written r&g@gst to the
ENGINEER.”

SGC-4.01 Availability of Lands
Add a new paragraph 4.01 which is to read as follows:
Easement lines shown on the Contract Drawings are apgkoximate and were provided to
establish a basis for bidding. Upon receiving thesfinal easement descriptions,
CONTRACTOR shall compare them to the lines showh 6n the Contract Drawings. If
CONTRACTOR considers the final easementsgprowided to differ materially from the
representations on the Contract Drawings, CONTRACTOR shall within five (5) calendar
days and before proceeding with the Works, hotify ENGINEER in writing of any extra
costs or time of performance associatéd yrth*the differing easement line locations and
the claim shall be administered in accordgnce with the Conditions of the Contract.
SGC-4.02 Physical Conditions - Investigations and Reports
The following are drawings and reports, of physical conditions in or relating to existing surface
and subsurface structures (excepf Underground Facilities) which are at or contiguous to the site
of the Work that are availablgfbrviewing at the Plant site:
1. 1967 Originnial/Drawings — Monessen and Donner Pumping Stations
2. Long Term/Control Plan Phase I — Pump Station Improvements Drawings
SGC-5.03.D
Additional Ipsufred
Add the following language at the end of Article 5.03.D. of the General Conditions:
The name insured on the OWNER's and CONTRACTOR's Protective Policy shall be:
Mon Valley Sewage Authority
Additional named insured on the General Liability, Workers Compensation and
Automotive Policies and the OWNER's and CONTRACTOR's Protective Policy shall

include:

Wade Trim, Inc.
Commonwealth of Pennsylvania
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SGC-5.04

Insurance Limits of Liability

The required limits of liability for insurance coverages requested in Section 5.03 shall be not less
than the following:

SGC-5.04.A Worker’s Compensation

Coverage A — Compensation Statutory
Coverage B — Employer’s Liability
Each Accident $ 100,000
Disease — Policy Limit $ 100,000
Disease — Each Employee $ 100,000
SGC-5.04.B Comprehensive General Liability
General Aggregate $2,000,000
Products — Com/Ops Aggregate $1,000,00Q
Personal and Advertising Injury $ 500,00Q
Each Occurrence $ 500,000
Fire Damage (any one fire) $ 190,000
Medical Expense (any one person) S, 10,000
SGC-5.04.C Comprehensive Automobile Liability
Bodily Injury (each person) $ 500,000
Property Damage or combined single limit $1,000,000

SGC-5.04.D OWNER’s Protective — Covérage shall be Occurrence Form

SGC-5.04.E  Builder’s Risk-Instaliation Floater

SGC-5.04.F. Umbrella or Exce$s Liability

SGC-6.07

General Aggregate
Each Occurrence

$2,000,000
$1,000,000

Cost to Replace at Time of Loss

$2,000,000

Permit and Licéns€s

Add a new paragraph immediately after paragraph one which is to read as follows:

SGC-6.¥4

In tho$€ imstances where a certificate of occupancy must be obtained before the Work
ungder this Contract can be occupied and placed into service by OWNER, it shall be the
regponsibility of CONTRACTOR to arrange, coordinate, and pay any costs of obtaining
8aid certificate.

Record Documents

At the end of 6.14 add the following language:

SGC-13.03

The CONTRACTOR shall submit to the OWNER’s representative and the ENGINEER
on a monthly basis, copies of redline drawings completed for that month. The
CONTRACTOR’s payment request for that month may not be considered if said redline
drawings are not produced or considered adequate for the work completed in that
month. CONTRACTOR to make one, final reproducible copy of said record drawings and
deliver to ENGINEER for OWNER prior to issuance of the final contract payment.

Tests and Inspections
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Add a new paragraph immediately after paragraph one, which is to read as follows:

SGC-16.07

CONTRACTOR shall submit the name of the independent testing laboratory
CONTRACTOR intends to use for the Project to ENGINEER for approval. ENGINEER
will not withhold approval except for cause.

Liquidated Damages

Add a new Section 16.07 titled “Liquidated Damages” which shall read as follows:

End of Section

If CONTRACTOR shall fail to substantially complete the work within the contfatttime,
or extension of time granted by OWNER, then CONTRACTOR will pay toghie @WNER
the amount of liquidated damages as specified in the Agreement for eagli¢aléndar day
that CONCTRACTOR shall be in default after the time stipulatedsin.the Contract
Documents. The liquidated damages charged shall be deducted frgnhNCONTRACTOR’s
progress payments.

CONTRACTOR shall not be charged with liquidated damag€s or any excess cost when
the delay in substantial completion of the Work g due to the following and
CONTRACTOR has given written notice of such delaygwithin seven (7) calendar days of
the event to OWNER and ENGINEER:

1. To any preference, priority or allocattorvarder duly issued by OWNER;

2. To unforeseeable causes beyord thre control and without the fault or negligence
of CONTRACTOR, including butyfot restricted to, acts of God, or of the public
enemy, acts of OWNER, actSof another CONTRACTOR in the performance of a
Contract with OWNER, fireg, floods, epidemics, quarantine restrictions, strikes,
freight embargoes ahdf/abnormal and unforeseeable weather; and

3. To any delays ofl Subcontractors occasioned by any of the causes specified in
Ttems 1 and 2
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Section 00 7346
Wage Determination Schedule

Part 1 General

1.01 General

A.

Rates of wages and fringe benefits to be paid to each class of construction employees
by CONTRACTOR, subcontractors, and their subcontractors and all employees
employed by the CONTRACTOR, shall not be less than the wage and fringeyberefit
rates per the Pennsylvania Department of Labor and Industry Servicessscliedule of
occupational classification and wage and fringe benefit for the localitymifi_which the
work is to be performed.

1. The term "Contractor" shall include all generaly “eonbractors, prime
Contractors, project manager, or trade Contpaetors,®and all of their
Contractors or subcontractors and persons in privity/of contract with them.

CONTRACTOR shall keep posted on the construction sibe, in a conspicuous place, a
copy of all prevailing wage and fringe benefit rated as,pzéscribed in the contract and
the address and telephone number of the Pepmsylvania Department of Labor and
Industry’s office responsible for enforcem®nt, aitd shall keep an accurate record
showing the name and occupation of theladsual wage and benefits paid to each
construction mechanic employed in cgnhection with said contract. This record shall
be available for reasonable inspection®hysthe Bureau of Labor Law Compliance and
the Pennsylvania Department of Labor and Industry.

In case there is an omissionfof any=trade from the list of wage and fringe benefit rates
to be paid to each class of meghanic by CONTRACTOR, it shall be understood that
the trades omitted shallgalso be paid not less than the wage and fringe benefit rates
prevailing in the locality m*which the work is to be performed.

A finding by the" _Bureau of Labor Law Compliance that CONTRACTOR or
subcontractorts iniviolation of the requirements of the contract shall be final.

CONTRACTOR may obtain Prevailing Wage Rates for the county in which the
projectds Jocated by contacting the Pennsylvania Department of Labor and Industry
at (719 787-5279, or by visiting https:/www.dli.pa.gov/Individuals/Labor-
Management-Relations/llc/prevailing-wage/Pages/Prevailing-Wage-App.aspx.

Part 2 Products (Not Used)

Part 3 “\./Execution (Not Used)

End of Section
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BUREAU OF LABOR LAW COMPLIANCE
PREVAILING WAGES PROJECT RATES

Project Name:

Monessen Pump Station Mechanical Bar Screen

Awarding Agency:

Mon Valley Sewage Authority

Contract Award Date: 4/8/2024
Serial Number: 24-02371
Project Classification: Building
Determination Date: 3/11/2024
Assigned Field Office: Pittsburgh

Field Office Phone Number:

(412)565-5300

Toll Free Phone Number:

(877)504-8354

Project County:

Westmoreland County

Commonwealth of Pennsylvania
Report Date: 3/11/2024

Department of Labor & Industry
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BUREAU OF LABOR LAW COMPLIANCE
PREVAILING WAGES PROJECT RATES

Project: 24-02371 - Building Effective Expiration |Hourly Rate Fringe Total
Date Date Benefits

Asbestos & Insulation Workers 8/1/2022 $41.40 $28.51 $69.91
Asbestos & Insulation Workers 8/1/2023 $42.40 $29.01 $71.41
Boilermakers 6/1/2016 $40.90 $27.61 $68.51
Bricklayer 12/1/2022 $36.55 $24.71 $61.26
Carpenters - Piledriver/Welder 1/1/2023 $40.63 $21.22 $61.85
Carpenters - Piledriver/Welder 1/1/2024 $42.13 $21.97 $64.10
Carpenters - Piledriver/Welder 1/1/2025 $43.38 $22.72 $66.10
Carpenters - Piledriver/Welder 1/1/2026 $44.63 $23.47 $68.10
Carpenters, Drywall Hangers, Framers, Instrument 6/1/2023 $39.69 $19.93 $59.62
Men, Lathers, Soft Floor Layers

Carpenters, Drywall Hangers, Framers, Instrument 6/1/2024 $41.49 $19.93 $61.42
Men, Lathers, Soft Floor Layers

Carpenters, Drywall Hangers, Framers, Instrument 6/1/2025 $43.34 $19.93 $63.27
Men, Lathers, Soft Floor Layers

Cement Mason/Concrete Finisher 6/1/2019 $31.27 $19.39 $50.66
Cement Masons 6/1/2022 $32:5¢ $22.59 $55.16
Cement Masons 6/1/2023 $83'97 $23.59 $56.66
Drywall Finisher 6/1/2022 $32.00 $21.89 $53.89
Drywall Finisher 6/1/2023 $32.39 $23.75 $56.14
Drywall Finisher 6/1/2024 $34.01 $24.88 $58.89
Electricians & Telecommunications Installation 12/26/2022 $48.31 $29.29 $77.60
Technician

Electricians & Telecommunications Installation 12/22/2023 $48.61 $31.80 $80.41
Technician

Electricians & Telecommunications Installation 12/27/2024 $51.76 $31.80 $83.56
Technician

Electricians & Telecommunications Installation 12/26/2025 $55.06 $31.80 $86.86
Technician

Elevator Constructor 1/1/2023 $56.14 $42.83 $98.97
Elevator Constructor 1/1/2024 $58.55 $43.87 $102.42
Glazier 9/1/2021 $32.61 $27.19 $59.80
Glazier 9/1/2023 $35.65 $30.05 $65.70
Iron Workers 6/1/2022 $38.39 $34.27 $72.66
Iron Workers 6/1/2023 $38.89 $35.02 $73.91
Laborers (Class 01 - See hotes) 1/1/2023 $25.82 $19.46 $45.28
Laborers (Class 01 - Séé notes) 1/1/2024 $26.82 $19.46 $46.28
Laborers (Class 1 {Seg notes) 1/1/2025 $27.32 $19.96 $47.28
Laborers (Cla§s04.3See notes) 1/1/2026 $27.82 $20.46 $48.28
Laborers (Class 02 - See notes) 1/1/2023 $25.97 $19.46 $45.43
Laborers (Class 02 - See notes) 1/1/2024 $26.97 $19.46 $46.43
Laborers (Class 02 - See notes) 1/1/2025 $27.47 $19.96 $47.43
Laborers (Class 02 - See notes) 1/1/2026 $27.97 $20.46 $48.43
Laborers (Class 03 - See notes) 1/1/2023 $28.97 $19.46 $48.43
Laborers (Class 03 - See notes) 1/1/2024 $29.97 $19.46 $49.43
Laborers (Class 03 - See notes) 1/1/2025 $30.47 $19.96 $50.43
Laborers (Class 03 - See notes) 1/1/2026 $30.97 $20.46 $51.43
Laborers (Class 04 - See notes) 1/1/2021 $23.57 $19.32 $42.89

Commonwealth of Pennsylvania
Report Date: 3/11/2024

Department of
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BUREAU OF LABOR LAW COMPLIANCE
PREVAILING WAGES PROJECT RATES

Project: 24-02371 - Building Effective Expiration |Hourly Rate Fringe Total
Date Date Benefits
Landscape Laborer (Skilled) 1/1/2023 $23.79 $18.28 $42.07
Landscape Laborer (Skilled) 1/1/2024 $24.79 $18.53 $43.32
Landscape Laborer (Skilled) 1/1/2025 $25.79 $18.78 $44.57
Landscape Laborer (Skilled) 1/1/2026 $26.79 $19.03 $45.82
Landscape Laborer (Tractor Operator 1/1/2023 $24.09 $18.28 $42.37
Landscape Laborer (Tractor Operator 1/1/2024 $25.09 $18.53 $43.62
Landscape Laborer (Tractor Operator 1/1/2025 $26.09 $18.78 $44,87
Landscape Laborer (Tractor Operator 1/1/2026 $27.09 $19.03 $46.12
Landscape Laborer 1/1/2023 $23.37 $18.28 $41.65
Landscape Laborer 1/1/2024 $24.37 $18.53 $42.90
Landscape Laborer 1/1/2025 $25.37 $18(78 $44.15
Landscape Laborer 1/1/2026 $26.37 $49.0% $45.40
Millwright 6/1/2020 $41.68 $20.32 $62.00
Operators (Class 01 - see notes) 6/1/2022 $38.89 $23.69 $62.58
Operators (Class 01 - see notes) 6/1/2023 $40-69 $23.89 $64.58
Operators (Class 01 - see notes) 6/1/2024 %4189 $24.39 $66.08
Operators (Class 02 -see notes) 6/1/2022 $82.82 $23.69 $56.51
Operators (Class 02 -see notes) 6/1/2023 $34.62 $23.89 $58.51
Operators (Class 02 -see notes) 6/1/2024 $35.62 $24.39 $60.01
Operators (Class 03 - See notes) 6/1/2022 $30.03 $23.69 $53.72
Operators (Class 03 - See notes) 6/1/2023 $31.83 $23.89 $55.72
Operators (Class 03 - See notes) 6/1/2024 $32.83 $24.39 $57.22
Painters Class 6 (see notes) 6/1/2022 $29.50 $22.82 $52.32
Painters Class 6 (see notes) 6/1/2023 $30.56 $24.01 $54.57
Painters Class 6 (see notes) 68/M2024 $32.14 $24.93 $57.07
Painters Class 6 (see notes) 6/4/2025 $34.16 $25.81 $59.97
Pile Driver Divers (Building, Heavy, Highway) 1/1/2023 $58.70 $21.22 $79.92
Pile Driver Divers (Building, Heavy, Highway) 1/1/2024 $60.95 $21.97 $82.92
Pile Driver Divers (Building, Heavy, Highway) 1/1/2025 $62.82 $22.72 $85.54
Pile Driver Divers (Building, Heavy, RighWway) 1/1/2026 $64.70 $23.47 $88.17
Piledrivers 1/1/2023 $39.13 $21.22 $60.35
Piledrivers 1/1/2024 $40.63 $21.97 $62.60
Piledrivers 1/1/2025 $41.88 $22.72 $64.60
Piledrivers 1/1/2026 $43.13 $23.47 $66.60
Plasterers 6/1/2022 $31.44 $19.74 $51.18
Plasterers 6/1/2023 $32.14 $20.54 $52.68
Plumbers and Steamfitters 6/1/2023 $38.57 $26.26 $64.83
Pointers, Caulkers, Cleaners 12/1/2022 $35.47 $20.88 $56.35
Roofers 6/1/2022 $36.04 $19.13 $55.17
Roofers 6/1/2023 $37.00 $19.92 $56.92
Sheet Metal Workers 7/1/2021 $38.76 $30.00 $68.76
Sheet Metal Workers 7/1/2022 $39.50 $31.43 $70.93
Sheet Metal Workers 8/1/2023 $41.00 $32.94 $73.94
Sign Makers and Hangars 7/15/2022 $30.54 $24.35 $54.89

Commonwealth of Pennsylvania
Report Date: 3/11/2024
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BUREAU OF LABOR LAW COMPLIANCE
PREVAILING WAGES PROJECT RATES

Project: 24-02371 - Building Effective Expiration |Hourly Rate Fringe Total
Date Date Benefits
Sign Makers and Hangars 7/15/2023 $31.76 $24.63 $56.39
Sprinklerfitters 4/1/2023 $44.33 $28.04 $72.37
Steamfitters 6/1/2022 $44.15 $27.32 $71.47
Steamfitters 6/1/2023 $46.10 $28.37 $74.47
Stone Masons 12/1/2022 $38.56 $23.61 $62.17
Terrazzo Finisher 12/1/2022 $36.13 $18.03 $54.16
Terrazzo Mechanics 12/1/2022 $35.49 $20.32 $55.81
Tile Finisher 12/1/2022 $28.76 $17.34 $46.10
Tile Setter 12/1/2022 $35.64 $21.81 $57.45
Truckdriver class 1(see notes) 1/1/2023 $33.18 $22.21 $55.39
Truckdriver class 1(see notes) 1/1/2024 $34.93 $22(71 $57.64
Truckdriver class 1(see notes) 1/1/2025 $36.43 $23.2% $59.64
Truckdriver class 1(see notes) 1/1/2026 $37.93 $23.71 $61.64
Truckdriver class 2 (see notes) 1/1/2023 $33.64 $22.52 $56.16
Truckdriver class 2 (see notes) 1/1/2024 $35739 $23.02 $58.41
Truckdriver class 2 (see notes) 1/1/2025 $36.89 $23.52 $60.41
Truckdriver class 2 (see notes) 1/1/2026 $88.39 $24.02 $62.41
Truckdriver class 3 (see notes) 1/1/2016 $28.23 $16.98 $45.21
Window Film / Tint Installer 10/1/2019 $25.00 $2.63 $27.63

Commonwealth of Pennsylvania
Report Date: 3/11/2024
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BUREAU OF LABOR LAW COMPLIANCE
PREVAILING WAGES PROJECT RATES

Project: 24-02371 - Heavy/Highway Effective Expiration |Hourly Rate Fringe Total
Date Date Benefits

Carpenter 1/1/2023 $38.60 $20.59 $59.19
Carpenter 1/1/2024 $40.10 $21.34 $61.44
Carpenter 1/1/2025 $41.35 $22.09 $63.44
Carpenter 1/1/2026 $42.60 $22.84 $65.44
Carpenter Welder 1/1/2023 $40.10 $20.59 $60.69
Carpenter Welder 1/1/2024 $41.60 $21.34 $62.94
Carpenter Welder 1/1/2025 $42.85 $22.09 $64.94
Carpenter Welder 1/1/2026 $44.10 $22.84 $66.94
Carpenters - Piledriver/Welder 1/1/2023 $40.63 $21.22 $61.85
Carpenters - Piledriver/Welder 1/1/2024 $42.13 $21.97 $64.10
Carpenters - Piledriver/Welder 1/1/2025 $43.38 $22(72 $66.10
Carpenters - Piledriver/Welder 1/1/2026 $44.63 $23.4% $68.10
Cement Finishers 1/1/2023 $34.14 $25.05 $59.19
Cement Finishers 1/1/2024 $35.14 $26.30 $61.44
Cement Finishers 1/1/2025 $35:9¢ $27.50 $63.44
Cement Masons 1/1/2020 $82°64 $21.10 $53.94
Electric Lineman 5/27/2019 $47.38 $26.30 $73.68
Iron Workers (Bridge, Structural Steel, Ornamental, 6/1/2020 $37.29 $32.87 $70.16
Precast, Reinforcing)

Iron Workers (Bridge, Structural Steel, Ornamental, 6/1/2023 $38.89 $35.02 $73.91
Precast, Reinforcing)

Laborers (Class 01 - See notes) 1/1/2023 $29.95 $25.50 $55.45
Laborers (Class 01 - See notes) 1/1/2024 $32.20 $25.50 $57.70
Laborers (Class 01 - See notes) 1/1/2028 $33.70 $26.00 $59.70
Laborers (Class 01 - See notes) 1/412Q26 $34.70 $27.00 $61.70
Laborers (Class 02 - See notes) 1/2023 $30.11 $25.50 $55.61
Laborers (Class 02 - See notes) 171/2024 $32.36 $25.50 $57.86
Laborers (Class 02 - See notes) 1/1/2025 $33.86 $26.00 $59.86
Laborers (Class 02 - See notes) 1/1/2026 $34.86 $27.00 $61.86
Laborers (Class 03 - See notes) 1/1/2023 $30.50 $25.50 $56.00
Laborers (Class 03 - See notes) 1/1/2024 $32.75 $25.50 $58.25
Laborers (Class 03 - See notes) 1/1/2025 $34.25 $26.00 $60.25
Laborers (Class 03 - See siotes) 1/1/2026 $35.25 $27.00 $62.25
Laborers (Class 04 - Sge notes) 1/1/2023 $30.95 $25.50 $56.45
Laborers (Class 04 /See hétes) 1/1/2024 $33.20 $25.50 $58.70
Laborers (Class 04% S€e notes) 1/1/2025 $34.70 $26.00 $60.70
Laborers (Class'@4 - See notes) 1/1/2026 $35.70 $27.00 $62.70
Laborers (Class 05 - See notes) 1/1/2023 $31.36 $25.50 $56.86
Laborers (Class 05 - See notes) 1/1/2024 $33.61 $25.50 $59.11
Laborers (Class 05 - See notes) 1/1/2025 $35.11 $26.00 $61.11
Laborers (Class 05 - See notes) 1/1/2026 $36.11 $27.00 $63.11
Laborers (Class 06 - See notes) 1/1/2023 $28.20 $25.50 $53.70
Laborers (Class 06 - See notes) 1/1/2024 $30.45 $25.50 $55.95
Laborers (Class 06 - See notes) 1/1/2025 $31.95 $26.00 $57.95
Laborers (Class 06 - See notes) 1/1/2026 $32.95 $27.00 $59.95
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BUREAU OF LABOR LAW COMPLIANCE
PREVAILING WAGES PROJECT RATES

Project: 24-02371 - Heavy/Highway Effective Expiration |Hourly Rate Fringe Total
Date Date Benefits
Laborers (Class 07 - See notes) 1/1/2023 $30.95 $25.50 $56.45
Laborers (Class 07 - See notes) 1/1/2024 $33.20 $25.50 $58.70
Laborers (Class 07 - See notes) 1/1/2025 $34.70 $26.00 $60.70
Laborers (Class 07 - See notes) 1/1/2026 $35.70 $27.00 $62.70
Laborers (Class 08 - See notes) 1/1/2023 $32.45 $25.50 $57.95
Laborers (Class 08 - See notes) 1/1/2024 $34.70 $25.50 $60.20
Laborers (Class 08 - See notes) 1/1/2025 $36.20 $26.00 $62.20
Laborers (Class 08 - See notes) 1/1/2026 $37.20 $27.00 $64.20
Millwright 6/1/2023 $45.50 $23.72 $69.22
Millwright 6/1/2024 $47.59 $23.72 $71.31
Millwright 6/1/2025 $49.72 $23(72 $73.44
Operators (Class 01 - see notes) 1/1/2023 $36.79 $23.58 $60.37
Operators (Class 01 - see notes) 1/1/2024 $38.59 $24.03 $62.62
Operators (Class 01 - see notes) 1/1/2025 $40.39 $24.23 $64.62
Operators (Class 02 -see notes) 1/1/2023 $36-983 $23.58 $60.11
Operators (Class 02 -see notes) 1/1/2024 $88:38 $24.03 $62.36
Operators (Class 02 -see notes) 1/1/2025 $40.13 $24.23 $64.36
Operators (Class 03 - See notes) 1/1/2023 $32.88 $23.58 $56.46
Operators (Class 03 - See notes) 1/1/2024 $34.68 $24.03 $58.71
Operators (Class 03 - See notes) 1/1/2025 $36.48 $24.23 $60.71
Operators (Class 04 - See notes) 1/1/2023 $32.42 $23.58 $56.00
Operators (Class 04 - See notes) 1/1/2024 $34.22 $24.03 $58.25
Operators (Class 04 - See notes) 1/1/2025. $36.02 $24.23 $60.25
Operators (Class 05 - See notes) 1/12023 $32.17 $23.58 $55.75
Operators (Class 05 - See notes) 1/ N2024 $33.97 $24.03 $58.00
Operators (Class 05 - See notes) 14412025 $35.77 $24.23 $60.00
Operators Class 1-A 1/1/2023 $39.79 $23.58 $63.37
Operators Class 1-A 1/1/2024 $41.59 $24.03 $65.62
Operators Class 1-A 1/1/2025 $43.39 $24.23 $67.62
Operators Class 1-B 1/1/2023 $38.79 $23.58 $62.37
Operators Class 1-B 1/1/2024 $40.59 $24.03 $64.62
Operators Class 1-B 1/1/2025 $42.39 $24.23 $66.62
Painters Class 1 (see notes) 6/1/2022 $34.45 $22.82 $57.27
Painters Class 2 (seenotes) 6/1/2019 $35.25 $20.06 $55.31
Painters Class 2 (segngles) 6/1/2023 $36.01 $24.01 $60.02
Painters Class®,(se€ notes) 6/1/2024 $38.09 $24.93 $63.02
Painters Class 2 (see notes) 6/1/2025 $40.36 $25.81 $66.17
Painters Class 3 (see notes) 6/1/2022 $36.77 $22.82 $59.59
Painters Class 3 (see notes) 6/1/2023 $38.33 $24.01 $62.34
Painters Class 3 (see notes) 6/1/2024 $40.66 $24.93 $65.59
Painters Class 3 (see notes) 6/1/2025 $43.69 $25.81 $69.50
Painters Class 4 (see notes) 6/1/2019 $28.20 $20.06 $48.26
Painters Class 5 (see notes) 6/1/2019 $22.91 $20.06 $42.97
Pile Driver Divers (Building, Heavy, Highway) 1/1/2023 $58.70 $21.22 $79.92
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BUREAU OF LABOR LAW COMPLIANCE
PREVAILING WAGES PROJECT RATES

Project: 24-02371 - Heavy/Highway Effective Expiration |Hourly Rate Fringe Total
Date Date Benefits
Pile Driver Divers (Building, Heavy, Highway) 1/1/2024 $60.95 $21.97 $82.92
Pile Driver Divers (Building, Heavy, Highway) 1/1/2025 $62.82 $22.72 $85.54
Pile Driver Divers (Building, Heavy, Highway) 1/1/2026 $64.70 $23.47 $88.17
Piledrivers 1/1/2023 $39.13 $21.22 $60.35
Piledrivers 1/1/2024 $40.63 $21.97 $62.60
Piledrivers 1/1/2025 $41.88 $22.72 $64.60
Piledrivers 1/1/2026 $43.13 $23.47 $66.60
Steamfitters (Heavy and Highway - Gas Distribution) 5/1/2022 $48.43 $40.28 $88.724
Truckdriver class 1(see notes) 1/1/2023 $33.18 $22.21 $56.39
Truckdriver class 1(see notes) 1/1/2024 $34.93 $22.71 $57.64
Truckdriver class 1(see notes) 1/1/2025 $36.43 $23¢21 $59.64
Truckdriver class 1(see notes) 1/1/2026 $37.93 $23.79 $61.64
Truckdriver class 2 (see notes) 1/1/2023 $33.64 $22.52 $56.16
Truckdriver class 2 (see notes) 1/1/2024 $35.39 $23.02 $58.41
Truckdriver class 2 (see notes) 1/1/2025 $36-89 $23.52 $60.41
Truckdriver class 2 (see notes) 1/1/2026 $388:39 $24.02 $62.41
Truckdriver class 3 (see notes) 1/1/2019 $29.59 $19.82 $49.41
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BUREAU OF LABOR LAW COMPLIANCE
PREVAILING WAGES PROJECT RATES

Project Name:

Donner Pump Station Mechanical Bar Screen

Awarding Agency:

Mon Valley Sewage Authority

Contract Award Date: 4/8/2024
Serial Number: 24-02369
Project Classification: Building
Determination Date: 3/11/2024
Assigned Field Office: Pittsburgh

Field Office Phone Number:

(412)565-5300

Toll Free Phone Number:

(877)504-8354

Project County:

Washington County

Commonwealth of Pennsylvania
Report Date: 3/11/2024
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BUREAU OF LABOR LAW COMPLIANCE
PREVAILING WAGES PROJECT RATES

Project: 24-02369 - Building Effective Expiration |Hourly Rate Fringe Total
Date Date Benefits

Asbestos & Insulation Workers 8/1/2022 $41.40 $28.51 $69.91
Asbestos & Insulation Workers 8/1/2023 $42.40 $29.01 $71.41
Boilermakers 6/1/2016 $40.90 $27.61 $68.51
Bricklayer 12/1/2022 $36.99 $24.95 $61.94
Carpenters - Piledriver/Welder 1/1/2023 $40.63 $21.22 $61.85
Carpenters - Piledriver/Welder 1/1/2024 $42.13 $21.97 $64.10
Carpenters - Piledriver/Welder 1/1/2025 $43.38 $22.72 $66.10
Carpenters - Piledriver/Welder 1/1/2026 $44.63 $23.47 $68.10
Carpenters, Drywall Hangers, Framers, Instrument 6/1/2023 $39.69 $19.93 $59.62
Men, Lathers, Soft Floor Layers

Carpenters, Drywall Hangers, Framers, Instrument 6/1/2024 $41.49 $19.93 $61.42
Men, Lathers, Soft Floor Layers

Carpenters, Drywall Hangers, Framers, Instrument 6/1/2025 $43.34 $19.93 $63.27
Men, Lathers, Soft Floor Layers

Cement Masons 6/1/2023 $33.07 $23.59 $56.66
Drywall Finisher 6/1/2022 $32:00 $21.89 $53.89
Drywall Finisher 6/1/2023 $82'89 $23.75 $56.14
Drywall Finisher 6/1/2024 $34.01 $24.88 $58.89
Electricians & Telecommunications Installation 12/26/2022 $48.31 $29.29 $77.60
Technician

Electricians & Telecommunications Installation 12/22/2023 $48.61 $31.80 $80.41
Technician

Electricians & Telecommunications Installation 12/27/2024 $51.76 $31.80 $83.56
Technician

Electricians & Telecommunications Installation 12/26/2025 $55.06 $31.80 $86.86
Technician

Elevator Constructor 1/4/2023 $56.14 $42.83 $98.97
Elevator Constructor 111/2024 $58.55 $43.87 $102.42
Glazier 9/1/2021 $32.61 $27.19 $59.80
Glazier 9/1/2023 $35.65 $30.05 $65.70
Iron Workers 6/1/2023 $38.89 $35.02 $73.91
Laborers (Class 01 - See notes) 1/1/2023 $25.82 $19.46 $45.28
Laborers (Class 01 - See notes) 1/1/2024 $26.82 $19.46 $46.28
Laborers (Class 01 - See notes) 1/1/2025 $27.32 $19.96 $47.28
Laborers (Class 01 - See hotes) 1/1/2026 $27.82 $20.46 $48.28
Laborers (Class 02 - Séé notes) 1/1/2023 $25.97 $19.46 $45.43
Laborers (Class 02 {Seg notes) 1/1/2024 $26.97 $19.46 $46.43
Laborers (Cla§s02.3See notes) 1/1/2025 $27.47 $19.96 $47.43
Laborers (Class 02 - See notes) 1/1/2026 $27.97 $20.46 $48.43
Laborers (Class 03 - See notes) 1/1/2023 $28.97 $19.46 $48.43
Laborers (Class 03 - See notes) 1/1/2024 $29.97 $19.46 $49.43
Laborers (Class 03 - See notes) 1/1/2025 $30.47 $19.96 $50.43
Laborers (Class 03 - See notes) 1/1/2026 $30.97 $20.46 $51.43
Laborers (Class 04 - See notes) 1/1/2021 $23.57 $19.32 $42.89
Landscape Laborer (Skilled) 1/1/2020 $21.64 $16.98 $38.62
Landscape Laborer (Skilled) 1/1/2023 $23.79 $18.28 $42.07
Landscape Laborer (Skilled) 1/1/2024 $24.79 $18.53 $43.32
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BUREAU OF LABOR LAW COMPLIANCE
PREVAILING WAGES PROJECT RATES

Project: 24-02369 - Building Effective Expiration |Hourly Rate Fringe Total
Date Date Benefits
Landscape Laborer (Skilled) 1/1/2025 $25.79 $18.78 $44.57
Landscape Laborer (Skilled) 1/1/2026 $26.79 $19.03 $45.82
Landscape Laborer (Tractor Operator 1/1/2020 $21.94 $16.98 $38.92
Landscape Laborer (Tractor Operator 1/1/2023 $24.09 $18.28 $42.37
Landscape Laborer (Tractor Operator 1/1/2024 $25.09 $18.53 $43.62
Landscape Laborer (Tractor Operator 1/1/2025 $26.09 $18.78 $44.87
Landscape Laborer (Tractor Operator 1/1/2026 $27.09 $19.03 $46.12
Landscape Laborer 1/1/2023 $23.37 $18.28 $41.65
Landscape Laborer 1/1/2024 $24.37 $18.53 $42.90
Landscape Laborer 1/1/2025 $25.37 $18.78 $44.15
Landscape Laborer 1/1/2026 $26.37 $19403 $45.40
Millwright 6/1/2020 $41.68 $20.3Z $62.00
Operators (Class 01 - see notes) 6/1/2023 $40.69 $23.89 $64.58
Operators (Class 01 - see notes) 6/1/2024 $41.69 $24.39 $66.08
Operators (Class 02 -see notes) 6/1/2023 $34:62 $23.89 $58.51
Operators (Class 02 -see notes) 6/1/2024 $385.82 $24.39 $60.01
Operators (Class 03 - See notes) 6/1/2023 $81.83 $23.89 $55.72
Operators (Class 03 - See notes) 6/1/2024 $32.83 $24.39 $57.22
Painters Class 6 (see notes) 6/1/2022 $29.50 $22.82 $52.32
Painters Class 6 (see notes) 6/1/2023 $30.56 $24.01 $54.57
Painters Class 6 (see notes) 6/1/2024 $32.14 $24.93 $57.07
Painters Class 6 (see notes) 6/1/2025 $34.16 $25.81 $59.97
Pile Driver Divers (Building, Heavy, Highway) 1/1/2023 $58.70 $21.22 $79.92
Pile Driver Divers (Building, Heavy, Highway) 1/1/2024 $60.95 $21.97 $82.92
Pile Driver Divers (Building, Heavy, Highway) 1/ N2025 $62.82 $22.72 $85.54
Pile Driver Divers (Building, Heavy, Highway) 1/4/12026 $64.70 $23.47 $88.17
Piledrivers 1/1/2023 $39.13 $21.22 $60.35
Piledrivers 1/1/2024 $40.63 $21.97 $62.60
Piledrivers 1/1/2025 $41.88 $22.72 $64.60
Piledrivers 1/1/2026 $43.13 $23.47 $66.60
Plasterers 6/1/2022 $31.44 $19.74 $51.18
Plasterers 6/1/2023 $32.14 $20.54 $52.68
plumber 6/1/2022 $49.35 $21.77 $71.12
plumber 6/1/2023 $48.65 $25.87 $74.52
plumber 6/1/2024 $51.75 $25.87 $77.62
plumber 6/1/2025 $54.95 $25.87 $80.82
plumber 6/1/2026 $58.05 $25.87 $83.92
plumber 6/1/2027 $61.15 $25.87 $87.02
Plumbers and Steamfitters 6/1/2023 $38.57 $26.26 $64.83
Pointers, Caulkers, Cleaners 12/1/2022 $35.47 $20.88 $56.35
Roofers 6/1/2022 $36.04 $19.13 $55.17
Roofers 6/1/2023 $37.00 $19.92 $56.92
Sheet Metal Workers 7/1/2022 $39.50 $31.43 $70.93
Sheet Metal Workers 8/1/2023 $41.00 $32.94 $73.94
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BUREAU OF LABOR LAW COMPLIANCE
PREVAILING WAGES PROJECT RATES

Project: 24-02369 - Building Effective Expiration |Hourly Rate Fringe Total
Date Date Benefits
Sign Makers and Hangars 7/15/2022 $30.54 $24.35 $54.89
Sign Makers and Hangars 7/15/2023 $31.76 $24.63 $56.39
Sprinklerfitters 4/1/2023 $44.33 $28.04 $72.37
Steamfitters 6/1/2022 $44.15 $27.32 $71.47
Steamfitters 6/1/2023 $46.10 $28.37 $74.47
Stone Masons 12/1/2022 $38.56 $23.61 $62.17
Terrazzo Finisher 12/1/2022 $36.13 $18.03 $54.16
Terrazzo Mechanics 12/1/2022 $35.49 $20.32 $55 .81
Tile Finisher 12/1/2022 $28.76 $17.34 $46.10
Tile Setter 12/1/2022 $35.64 $21.81 $57.45
Truckdriver class 1(see notes) 1/1/2023 $33.18 $22¢21 $55.39
Truckdriver class 1(see notes) 1/1/2024 $34.93 $22.79 $57.64
Truckdriver class 1(see notes) 1/1/2025 $36.43 $23.21 $59.64
Truckdriver class 1(see notes) 1/1/2026 $37.93 $23.71 $61.64
Truckdriver class 2 (see notes) 1/1/2023 $33:04 $22.52 $56.16
Truckdriver class 2 (see notes) 1/1/2024 $85.39 $23.02 $58.41
Truckdriver class 2 (see notes) 1/1/2025 $86.89 $23.52 $60.41
Truckdriver class 2 (see notes) 1/1/2026 $38.39 $24.02 $62.41
Truckdriver class 3 (see notes) 1/1/2016 $28.23 $16.98 $45.21
Window Film / Tint Installer 10/1/2019 $25.00 $2.63 $27.63
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BUREAU OF LABOR LAW COMPLIANCE
PREVAILING WAGES PROJECT RATES

Project: 24-02369 - Heavy/Highway Effective Expiration |Hourly Rate Fringe Total
Date Date Benefits

Carpenter 1/1/2023 $38.60 $20.59 $59.19
Carpenter 1/1/2024 $40.10 $21.34 $61.44
Carpenter 1/1/2025 $41.35 $22.09 $63.44
Carpenter 1/1/2026 $42.60 $22.84 $65.44
Carpenter Welder 1/1/2023 $40.10 $20.59 $60.69
Carpenter Welder 1/1/2024 $41.60 $21.34 $62.94
Carpenter Welder 1/1/2025 $42.85 $22.09 $64.94
Carpenter Welder 1/1/2026 $44.10 $22.84 $66.94
Carpenters - Piledriver/Welder 1/1/2023 $40.63 $21.22 $61.85
Carpenters - Piledriver/Welder 1/1/2024 $42.13 $21.97 $64.10
Carpenters - Piledriver/Welder 1/1/2025 $43.38 $22(72 $66.10
Carpenters - Piledriver/Welder 1/1/2026 $44.63 $23.4% $68.10
Cement Finishers 1/1/2023 $34.14 $25.05 $59.19
Cement Finishers 1/1/2024 $35.14 $26.30 $61.44
Cement Finishers 1/1/2025 $35:9¢ $27.50 $63.44
Cement Masons 1/1/2020 $82°64 $21.10 $53.94
Electric Lineman 5/27/2019 $47.38 $26.30 $73.68
Iron Workers (Bridge, Structural Steel, Ornamental, 6/1/2023 $38.89 $35.02 $73.91
Precast, Reinforcing)

Laborers (Class 01 - See notes) 1/1/2023 $29.95 $25.50 $55.45
Laborers (Class 01 - See notes) 1/1/2024 $32.20 $25.50 $57.70
Laborers (Class 01 - See notes) 1/1/2025 $33.70 $26.00 $59.70
Laborers (Class 01 - See notes) 1/1/2026 $34.70 $27.00 $61.70
Laborers (Class 02 - See notes) 1/4/2023 $30.11 $25.50 $55.61
Laborers (Class 02 - See notes) 1M1/2024 $32.36 $25.50 $57.86
Laborers (Class 02 - See notes) 111/2025 $33.86 $26.00 $59.86
Laborers (Class 02 - See notes) 1/1/2026 $34.86 $27.00 $61.86
Laborers (Class 03 - See notes) 1/1/2023 $30.50 $25.50 $56.00
Laborers (Class 03 - See notes) 1/1/2024 $32.75 $25.50 $58.25
Laborers (Class 03 - See notes) 1/1/2025 $34.25 $26.00 $60.25
Laborers (Class 03 - See notes) 1/1/2026 $35.25 $27.00 $62.25
Laborers (Class 04 - See notes) 1/1/2023 $30.95 $25.50 $56.45
Laborers (Class 04 - See hotes) 1/1/2024 $33.20 $25.50 $58.70
Laborers (Class 04 - Sé& notes) 1/1/2025 $34.70 $26.00 $60.70
Laborers (Class @4 {Seé notes) 1/1/2026 $35.70 $27.00 $62.70
Laborers (Clag§8"0&=ASee notes) 1/1/2023 $31.36 $25.50 $56.86
Laborers (Class U5 - See notes) 1/1/2024 $33.61 $25.50 $59.11
Laborers (Class 05 - See notes) 1/1/2025 $35.11 $26.00 $61.11
Laborers (Class 05 - See notes) 1/1/2026 $36.11 $27.00 $63.11
Laborers (Class 06 - See notes) 1/1/2023 $28.20 $25.50 $53.70
Laborers (Class 06 - See notes) 1/1/2024 $30.45 $25.50 $55.95
Laborers (Class 06 - See notes) 1/1/2025 $31.95 $26.00 $57.95
Laborers (Class 06 - See notes) 1/1/2026 $32.95 $27.00 $59.95
Laborers (Class 07 - See notes) 1/1/2023 $30.95 $25.50 $56.45
Laborers (Class 07 - See notes) 1/1/2024 $33.20 $25.50 $58.70
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BUREAU OF LABOR LAW COMPLIANCE
PREVAILING WAGES PROJECT RATES

Project: 24-02369 - Heavy/Highway Effective Expiration |Hourly Rate Fringe Total
Date Date Benefits
Laborers (Class 07 - See notes) 1/1/2025 $34.70 $26.00 $60.70
Laborers (Class 07 - See notes) 1/1/2026 $35.70 $27.00 $62.70
Laborers (Class 08 - See notes) 1/1/2023 $32.45 $25.50 $57.95
Laborers (Class 08 - See notes) 1/1/2024 $34.70 $25.50 $60.20
Laborers (Class 08 - See notes) 1/1/2025 $36.20 $26.00 $62.20
Laborers (Class 08 - See notes) 1/1/2026 $37.20 $27.00 $64.20
Millwright 6/1/2020 $41.68 $20.32 $62.00
Millwright 6/1/2023 $45.50 $23.72 $69.22
Millwright 6/1/2024 $47.59 $23.72 $71.31
Millwright 6/1/2025 $49.72 $23.72 $73.44
Operators (Class 01 - see notes) 1/1/2023 $36.79 $23(58 $60.37
Operators (Class 01 - see notes) 1/1/2024 $38.59 $24.08 $62.62
Operators (Class 01 - see notes) 1/1/2025 $40.39 $24.23 $64.62
Operators (Class 02 -see notes) 1/1/2023 $36.53 $23.58 $60.11
Operators (Class 02 -see notes) 1/1/2024 $38-38 $24.03 $62.36
Operators (Class 02 -see notes) 1/1/2025 4048 $24.23 $64.36
Operators (Class 03 - See notes) 1/1/2023 $82.88 $23.58 $56.46
Operators (Class 03 - See notes) 1/1/2024 $34.68 $24.03 $58.71
Operators (Class 03 - See notes) 1/1/2025 $36.48 $24.23 $60.71
Operators (Class 04 - See notes) 1/1/2023 $32.42 $23.58 $56.00
Operators (Class 04 - See notes) 1/1/2024 $34.22 $24.03 $58.25
Operators (Class 04 - See notes) 1/1/2025 $36.02 $24.23 $60.25
Operators (Class 05 - See notes) 1/1/2023 $32.17 $23.58 $55.75
Operators (Class 05 - See notes) 1/1/2024 $33.97 $24.03 $58.00
Operators (Class 05 - See notes) 1/N2025 $35.77 $24.23 $60.00
Operators Class 1-A 1412023 $39.79 $23.58 $63.37
Operators Class 1-A 1/1/2024 $41.59 $24.03 $65.62
Operators Class 1-A 1/1/2025 $43.39 $24.23 $67.62
Operators Class 1-B 1/1/2023 $38.79 $23.58 $62.37
Operators Class 1-B 1/1/2024 $40.59 $24.03 $64.62
Operators Class 1-B 1/1/2025 $42.39 $24.23 $66.62
Painters Class 1 (see noteg) 6/1/2022 $34.45 $22.82 $57.27
Painters Class 2 (see notes) 6/1/2019 $35.25 $20.06 $55.31
Painters Class 2 (seenotes) 6/1/2023 $36.01 $24.01 $60.02
Painters Class 2 (gsegngles) 6/1/2024 $38.09 $24.93 $63.02
Painters Class 2, (se€ notes) 6/1/2025 $40.36 $25.81 $66.17
Painters Class 3 (see notes) 6/1/2022 $36.77 $22.82 $59.59
Painters Class 3 (see notes) 6/1/2023 $38.33 $24.01 $62.34
Painters Class 3 (see notes) 6/1/2024 $40.66 $24.93 $65.59
Painters Class 3 (see notes) 6/1/2025 $43.69 $25.81 $69.50
Painters Class 4 (see notes) 6/1/2019 $28.20 $20.06 $48.26
Painters Class 5 (see notes) 6/1/2019 $22.91 $20.06 $42.97
Pile Driver Divers (Building, Heavy, Highway) 1/1/2023 $58.70 $21.22 $79.92
Pile Driver Divers (Building, Heavy, Highway) 1/1/2024 $60.95 $21.97 $82.92
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PREVAILING WAGES PROJECT RATES

Project: 24-02369 - Heavy/Highway Effective Expiration |Hourly Rate Fringe Total
Date Date Benefits
Pile Driver Divers (Building, Heavy, Highway) 1/1/2025 $62.82 $22.72 $85.54
Pile Driver Divers (Building, Heavy, Highway) 1/1/2026 $64.70 $23.47 $88.17
Piledrivers 1/1/2023 $39.13 $21.22 $60.35
Piledrivers 1/1/2024 $40.63 $21.97 $62.60
Piledrivers 1/1/2025 $41.88 $22.72 $64.60
Piledrivers 1/1/2026 $43.13 $23.47 $66.60
Steamfitters (Heavy and Highway - Gas Distribution) 5/1/2022 $48.43 $40.28 $88.71
Truckdriver class 1(see notes) 1/1/2023 $33.18 $22.21 $85.39
Truckdriver class 1(see notes) 1/1/2024 $34.93 $22.71 $57.64
Truckdriver class 1(see notes) 1/1/2025 $36.43 $23.21 $59.64
Truckdriver class 1(see notes) 1/1/2026 $37.93 $23(71 $61.64
Truckdriver class 2 (see notes) 1/1/2023 $33.64 $22.52 $56.16
Truckdriver class 2 (see notes) 1/1/2024 $35.39 $23.02 $58.41
Truckdriver class 2 (see notes) 1/1/2025 $36.89 $23.52 $60.41
Truckdriver class 2 (see notes) 1/1/2026 $38-39 $24.02 $62.41
Truckdriver class 3 (see notes) 1/1/2019 $29.59 $19.82 $49.41

Commonwealth of Pennsylvania
Report Date: 3/11/2024

Department of Labor & Industry
Page 7 of 7



Part 1

Section 01 1100
Summary of Work

General

1.01  Work Covered by Contract Documents

The project will consist of the following improvements to the Monessen and Donner
Pump Stations:

1. Installation of a new Mechanical Bar Screen, Washer Compactor, DebiisChute,
Screenings Waste Receptacle, and associated appurtenancess, as well as
completion of structural, electrical, and process modifications.te atcommodate
the new system components at each of the two pump statiefis.

2. Construction of building additions on the side of the butlding to house new
Screenings Waste Receptacles at each of the two pufhap\stations.

3. Removal of the existing comminutors and associated appurtenances/electrical
connections at each of the two pump stations.

4. Removal of existing access hatches and monqrajls at each of the two pump
stations.

5. Conversion of the channel that divertshwater to the former location of the
comminutor into a bypass channel ahd4ngtallation of a manual bar screen on
the influent side of this channel 4t éachvof the two pump stations.

6. Modification of the existing utlhent channel floor to accommodate the new
Mechanical Bar Screen system'at £ach of the two pump stations.

7. Reconfiguration of the acegss stairs on the Upper Intermediate Floor to

accommodate the new,Méchahical Bar Screen system.

Installation of new dccgssHatches.

9. Installation of a weir iythe influent channel downstream of the Mechanical Bar
Screen that mainftains a minimum water depth of 1 ft. in the channel at each of
the two pumpsShations.

10. Complete att eleétrical work necessary for operation of equipment and install
lighting M, the building additions at each of the two pump stations.

®

Additionalappurtenances and equipment to be installed as part of this project include
Mechamical/Bar Screen system accessories, Washer Compactor system accessories, a
heat-tgelcetl Debris Chute connecting the Washer Compactor outlet to the Screenings
Waste Réceptacle, interior pump station improvements, and exterior improvements.
Interjor pump station improvements include removal of the existing comminutor,
hydraulic controls, manual bar screen, and I-beam, demolition of the existing hatch and
monorail I-beam, saw cutting of floor slabs, Mechanical Bar Screen and Washer
Compactor system installation, installation of additional hatch, grating, weir,
installation of a new manual bar screen, supply/drain piping installation, installation of
a new monorail I-beam, reconfiguration of stairs at the upper intermediate floor, and
electrical / process control requirements. Exterior improvements include an additional
building concrete pad, a building addition to house the Screenings Waste Receptacle, a
Screenings Waste Receptacle, and building HVAC & electrical requirements.

1.02 Contract Method

A

Work hereunder will be constructed with a lump sum contract as described above and as
described in more detail in the Contract Documents.

All conditions in the Contract Documents shall apply to any and all subcontractors on
this project. It shall be the Contractors responsibility to coordinate the Work with their
respective subcontractors.
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1.03

1.04

1.05

1.06

Jurisdiction

A

Notices

A.

Agencies having jurisdiction over construction of this project include but are not limited
to:

The Environmental Protection Agency

The Pennsylvania Department of Environmental Protection
The Westmoreland County Conservation District

City of Monessen

Mon Valley Sewage Authority

ool o

CONTRACTOR shall secure any permits associated with construction as regatived by the
agency(s) having jurisdiction, shall abide by all rules and regulations of edeh and shall
pay all costs in connection with the permits. CONTRACTOR shall pdy for’such permits
and inspection fees to ensure compliance with their requirementsfOWINER will obtain
and pay the fees for the WQM Part II Permit from the PaDEP,

CONTRACTOR’s are required to comply with the Pefmsylvania One Call requirements
prior to digging.

CONTRACTOR shall review with the yafious”utility companies the construction
methods and work to be done in the vigimity ef/utilities. When temporary relocation is
necessary sufficient advance notice shell be given by CONTRACTOR to the utility
involved.

Coordination

A.

It shall be responsibility chRCONTRACTOR to coordinate his operations and those of his
subcontractors in such.a\manner so as to avoid interference or delays and ensure the
orderly progress of Wérk in the areas of common or interdependent construction
activities. Limitg @f#the Contract are indicated on the Plans and specified herein.
However, these limits may be altered by mutual agreement of CONTRACTOR with the
OWNER, with the'written Agreement of Owner's Representative, in order to facilitate
the work dpgtations.

The wogksfof this Contract may involve coordination with other utility companies or
ag€higies, either performing connection repair or maintenance service on their own
facilities. CONTRACTOR shall coordinate and cooperate with all utility companies and
other contractors working in the same area that this Contract entails. This shall include,
but not be limited to, the telephone company; the electric power company; the gas
company; all subcontractors; and any other contractors who are performing work within
the area of this Contract.

Availability of Land

A.

Work is located within the property lines of OWNER. In areas where work will extend
beyond right-of-ways or the property lines, OWNER will secure a construction easement
to facilitate the work.

Nothing in this Contract shall imply that CONTRACTOR has exclusive use of roadways
or public and/or private land employed to perform the work.

CONTRACTOR shall coordinate staging, layout and equipment storage areas with
OWNER and other CONTRACTORS and subcontractors on site. CONTRACTOR shall
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1.07

1.08

1.09

Part 2

Part'q

be responsible for the complete restoration of areas used by CONTRACTOR for such
purposes, the cost of which is to be included as incidental to the work and in the Lump
Sum for this Project.

Salvage of Material and Equipment

A.

No items shall be salvaged and reused without permission from OWNER or Owner's
Representative unless specifically stated otherwise in the Bid Form.

OWNER reserves the right of first refusal to salvage any item from the projeqt. I so
directed by Owner's Representative, CONTRACTOR shall deliver to a locati6m o¥f the
plant site any items to be salvaged by OWNER.

Storage of Materials

A.

B.

Storage conditions shall be acceptable to OWNER for all materials\and equipment not
incorporated into the Work but included in applications fox payiment. Such storage
arrangements and conditions shall be presented in writing#nd shall afford adequate
and satisfactory security and protection. Off-site storage,facilities shall be accessible to
OWNER and Owner's Representative. Stored materials shall be insured for full value.
Certificates of Insurance coverage must be subimitéed’to OWNER or OWNER'S
REPRESENTATIVE with the request for paymanthby the CONTRACTOR.

All arrangements and costs for storage facilitiep shall be paid by CONTRACTOR.

Construction Sequence

A.

The Contract Documents includ€g “detailed construction sequence to be used as a
guideline during the performénge‘efthe Work. The intent of the construction sequence is
to minimize the length of tim§ during which the Donner or Monessen Pump Stations
must be taken offline teprperarily.

After Contract award MCONTRACTORS shall submit a construction sequencing plan for
the Improvements that are part of his/her Contract. The sequencing plan may follow the
plan providedyin jthe Contract Documents or could be a variation of that plan.
CONTRACTOR TS ultimately responsible for its own means, methods and materials in
the complétion of the Contract. CONTRACTOR sequencing plan is to be submitted to
ENGINERR for review in accordance with the requirement of Section 01 3300 of these
Specifications. Approval of the sequencing plan does not relieve CONTRACTOR from its
reSpdnsibility to perform the Work in accordance with the Contract Documents.

Products (Not Used)

Execution (Not Used)

End of Section
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Part 1

1.01

1.02

1.03

1.04

Section 01 2513
Substitution Procedures

General

Section Includes

A. Options for making product or process selections.

B. Procedures for proposing equivalent construction products or processes, sngluding
preapproved, prequalified, and approved products or processes.

Definitions

A. Product: Means materials, equipment, or systems incorporateéd 1ato the Project.
Product does not include machinery and equipment used fex aroftuction, fabrication,
conveying, and erection of the Work. Products may also include existing materials or
components designated for reuse.

B. Process: Any proprietary system or method, fdr Ninstalling system components

resulting in an integral, functioning part of theN\Work. For this Section, the word
Product includes Processes.

Selection Options

A.

Preapproved Products: Constructigfi products of certain manufacturers or suppliers
designated in the Specificationsf@s, “preapproved."” A list of preapproved products is
maintained by OWNER. Pfeappréved products for this Project are designated as
preapproved in the Specifications. Products of other manufacturers or suppliers will
not be acceptable for this\Project and will not be considered under the submittal
process for approving edterrate products.

Prequalified Produ€ts: Construction products of certain manufacturers or suppliers
designated irNthe) Specifications as "prequalified." Prequalified products for this
Project are_designated as prequalified in the Specifications. Products of other
manufaetirés or suppliers will not be acceptable for this Project and will not be
consitle¥€d under the submittal process for approving alternate products.

Approved Products: Construction products or processes of certain manufacturers or
suppliers designated in the Specifications followed by the words "or approved equal.”
Approval of alternate products or processes not listed in the Specifications may be
obtained through provisions for product options and substitutions in Document
00 7200 - General Conditions, and by following the submittal procedures specified in
01 3300 - Submittal Procedures. The procedure for approval of alternate products is
not applicable to preapproved or prequalified products.

Product Compatibility: To the maximum extent possible, provide products that are of
the same type or function from a single manufacturer, make, or source. Where more
than one choice i1s available as a CONTRACTOR’s option, select a product which is
compatible with other products already selected, specified, or in use by OWNER.

CONTRACTOR's Responsibility

A.

CONTRACTOR's responsibility related to product options and substitutions is
defined in Section 00 7200 - General Conditions.
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Furnish information ENGINEER deems necessary to judge equivalency of the
alternate product.

Pay for laboratory testing, as well as any other review or examination costs, needed
to establish the equivalency between products in order to obtain information upon
which ENGINEER can base a decision.

If ENGINEER determines that an alternate product is not equal to that named in
the Specifications, CONTRACTOR shall furnish one of the specified products.

1.05 ENGINEER's Review

A.

Alternate products or processes may be used only if approved gty writing by
ENGINEER. ENGINEER's determination regarding acceptance=0fsa proposed
alternate product is final.

Alternate products will be accepted if the product is judgddNoy” ENGINEER to be
equivalent to the specified product or to offer substantial befiefit to OWNER.

OWNER retains the right to accept any product or,process deemed advantageous to
OWNER, and similarly, to reject any product *Qi\procéss deemed not beneficial to
OWNER.

1.06 Substitution Procedure

A.

Collect and assemble technical informatigh applicable to the proposed product to aid
in determining equivalency as related to the approved product specified.

Submit a written request fég & cofistruction product to be considered as an alternate
product.

Submit the product iffdritation after the effective date of the Agreement and within
the time period all6Wwedsfor substitution submittals given in Section 00 7200, General
Conditions. After\the’submittal period has expired, requests for alternate products
will be considered only when a specified product becomes unavailable because of
conditionseyond CONTRACTOR’s control.

Submit/'six (6) copies of each request for alternate product approval. Include the
follawing information:

A Complete data substantiating compliance of proposed substitution with
Contract Documents.

2. For products:
a. Product identification, including manufacturer's name and address.
b. Manufacturer's literature with product description, performance and

test data, and reference standards.

c. Samples, as applicable.

d. Name and address of similar projects on which product was used and
date of installation. Include the name of OWNER, ENGINEER, and
CONTRACTOR.
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8.

For construction methods:

a. Detailed description of proposed method.
b. Drawings illustrating methods.

Itemized comparison of proposed substitution with product or method
specified.

Data relating to changes in construction schedule.
Relation to separate contracts, if any.

Q)%

Accurate cost data on proposed substitution in comparison waoduct or
method specified.

Other information requested by ENGINEER. 0& 2

Approved alternate products will be subject to the s@ review process as the
specified product would have been for shop drawings, p#educt data, and samples.

Products (Not Used) 6\0

Execution (Not Used) . 6

End of Section

Q)\
O‘
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Part 1

Section 01 3119
Project Meetings

General

1.01 Preconstruction Meeting

A.

Prior to the delivery of materials or the start of any construction, CONTRACTOR shall
request a Preconstruction Meeting from ENGINEER. A minimum three (3) woétking
days' notification to meeting participants shall be required.

Schedule:

1. ENGINEER will establish the meeting place, time and datg¥distribute agenda,
notify participants, and administer the meeting. CON'RRACTOR shall notify
major Subcontractors.

Attendance:

OWNER

ENGINEER
CONTRACTOR

Major Subcontractors
Utility Companies
Safety Representatives
Governmental Agencies

No otk L

Agenda:
1. Distribution by GONTRACTOR and discussion, review and acceptance of:

a. Listrotaames and telephone numbers for superintendent, foreman and
oth€r Kkey personnel.

b. List of major Subcontractors and Suppliers.

€. Projected construction preliminary progress schedules.

d. Preliminary schedule of Shop Drawings and Sample submittals.
e. Estimated monthly payment schedule and schedule of values
Critical Work sequencing.

Major equipment deliveries and priorities.

Project coordination.

Responsibilities of OWNER, ENGINEER, CONTRACTOR and other agencies.
Procedures and processing of:

oUW

Field decisions.

Proposal requests.
Submittals.

Change Orders.
Applications for Payment.

o Tw
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7. Adequacy of distribution of Contract Documents.

8. Procedures for maintaining Record Documents.

9. Use of premises.

10. Construction facilities, controls and construction aids.
11. Temporary utilities.

12. Safety and first aid procedures.

13. Security procedures.

14. Housekeeping procedures.

15. Testing
E. Minutes:
1. ENGINEER will prepare and distribute copies to participants yithaf seven (7)
days of meeting. Participants shall report corrections and copments within ten

(10) days of receipt of minutes.

1.02 Progress Meetings

A. Periodic Progress Meetings will be held as required by the progress of the Work.
B. Schedule:
1. ENGINEER will establish the meeting plate, time and date, distribute agenda,

notify participants and administer thePmeeting. CONTRACTOR shall notify
major Subcontractors.

C. Attendance:
1 ENGINEER
2. CONTRACTOR
3. Subcontractor agappropriate to the agenda.
4 Suppliers as gppropriate to the agenda.
5 Others
D Agenda

1 Review minutes of previous meeting.

2 Review of work progress since previous meeting.

3 Review field observations, problems, and conflicts.

4. Review problems which impede Construction Schedules.

5. Review of off-site fabrication, delivery schedules.

6 Review corrective measures and procedures to regain projected schedule.
7 Review revisions to Construction Schedules.

8. Review plan progress, schedule, during succeeding Work period.

9. Review coordination of schedules.

10. Review submittal schedules; expedite as required.

11. Review maintenance of quality standards.

12. Review proposed changes for:
a. Effect on Construction Schedule and on completion date.
b. Effect on other Contracts of the Project.

13. Other business.

E. Minutes:
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1. ENGINEER will prepare and distribute copies to participants and OWNER
within seven (7) days of meeting for review at the next meeting.

Part2 Products (Not Used)

Part3  Execution (Not Used)

End of Section %
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Part 1

1.01

1.02

1.03

1.04

1.05

Section 01 3300
Submittal Procedures

General

Submittals - General

A

CONTRACTOR shall submit Shop Drawings, product data, and Samples, as required
by the individual Specification Sections, to ENGINEER for review in accordang€with
the provisions of paragraphs 6.19 through 6.20, inclusive, of the General Conditiens.

Progress Schedules

A.

CONTRACTOR shall submit two (2) copies of Progress Scheditles)indicating the
starting and completion dates of the various stages of the ‘Werkyand estimated
payments during the next three (3) months to ENGINEERy

Proposed Progress Schedules shall be submitted to ENGINEER prior to the
preconstruction meeting. CONTRACTOR shall disfribmte copies of the Progress
Schedules during the preconstruction meeting for discyssion.

Progress Schedules shall be wupdated By \CONTRACTOR and submitted to
ENGINEER, as a part of applications for, firogress payments, through completion of
the Work. Failure to update progrésshschedule may be the basis for rejection of
applications for progress payments.

Shop Drawing Schedule

A.

CONTRACTOR shall sulhmit two (2) copies of Shop Drawing Schedules indicating the
individual items and sybmission dates to ENGINEER. A preliminary Schedule in
accordance with the pegtirements in the General Conditions shall be submitted by
CONTRACTOR priertte the preconstruction meeting. Copies of this preliminary
Schedule shall he®miade available by CONTRACTOR during the preconstruction
meeting. A fihal Schedule shall be submitted by CONTRACTOR at least ten (10)
days prior to submitting the first Application for a Payment.

Schedule of Valtes

A.

CONYTRACTOR, if applicable, shall submit two (2) copies of Schedules of Value of the
Work to ENGINEER. A preliminary Schedule of Values shall be submitted by
CONTRACTOR prior to the preconstruction meeting. A final Schedule of Values,
prepared in accordance with Paragraph 14.01 of the General Conditions and
presented in sufficient detail to serve as the basis for payments during construction,
shall be submitted to OWNER and ENGINEER for review and approval at least ten
(10) days prior to submitting the first Application for Payment.

Staking Schedule

A.

CONTRACTOR shall submit two (2) copies of the Staking Schedule, in accordance
with the “Construction Layout” specification section prior to the Start of
Construction. This Staking Schedule should be updated as outlined in the
specifications and submitted by CONTRACTOR to ENGINEER through completion
of the Work.
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1.06

1.07

1.08

1.09

1.10

Applications for Payment

A. CONTRACTOR shall submit Applications for Payment to ENGINEER in accordance
with the provisions of Article 14 of the General Conditions. Applications for Payment
shall be made on forms provided by or approved by the ENGINEER.

B. Sample CONTRACTOR's Application/Declaration, Payment Schedule and
ENGINEER's Certificate forms for this purpose are included in the Contract
Documents. Copies of these forms, with Project specific information completed by the
ENGINEER, will be given to the CONTRACTOR at the preconstruction meetirfgey, if
applicable, after approval of the final Schedule of Values.

C. CONTRACTOR shall submit a completed Payment Schedule witlf~an’executed
Contractor's Application for Payment and Contractor's Declaratiom tesENGINEER
not more often than once per month.

D. CONTRACTOR shall also submit with each payment, Jde@inning with the second
payment request, the Sworn Statement (Section 00 06520) regarding partial waiver
of liens.

E. ENGINEER will certify payments with the, tigé, of» ENGINEER's Certificate for
Payment.

Shop Drawings

A. Shop Drawings shall be presented in azgl€ar and thorough manner. Details shall be
identified by reference to Plan Sh&et Number and Detail, and Specification Section
Number and Page Number. Asstindard shop drawing submittal form will be provided
by ENGINEER prior to the §taft of the Work.

Product Data

A. Product data shalldse presented in a clear and thorough manner identified the same
as the Shop Dwawinhgs. Included with the information shall be performance
characteristics\and capacities depicting dimensions and clearances required.

B. Manufagtifer’s standard schematic drawings and diagrams shall be modified to
deletezgnt@drmation which is not applicable to the Work. Manufacturer's standard
information shall be supplemented to provide information specifically applicable to

the Work.
Samples
A, Samples shall be of sufficient size and quantity to clearly illustrate functional

characteristics of the product with integrally related parts and attachment devices
depicting full range of color, texture and pattern.

Submission Requirements

A. CONTRACTOR shall make submittals in accordance with the approved schedule,
and in such sequence as to cause no delay in the Work or in the work of any other
Contractor. No damages will be awarded or extension of time granted due to the
Shop Drawing and product data review process.

B. CONTRACTOR shall submit an entire package of Shop Drawings and product data
information for major items of Work so that ENGINEER can review the package as a
unit.
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The number of submittals required shall be one (1) digital copy in .pdf format, three
(3) reproducible paper copies and three (3) prints per Shop Drawings and four (4)
copies of each product data information sheet. Submittals shall contain the following

information:

1. Field dimensions, clearly identified as such.

2. Relation to adjacent or critical features of the Work or materials.

3. Applicable standards, such as ASTM or Federal Specification Numbgrg.

4. Identification of deviations from Contract Documents.

5. Identification of revisions on resubmittals.

6. CONTRACTOR's stamp indicating as a minimupf thesProject Title, Date of

Submission, Date of Previous Submission, and Speéeification Section number.

a. CONTRACTOR’s stamp shall be initialed or signed, certifying the
CONTRACTOR’s review and  &pproval®of submittal per General
Conditions paragraph 6.20#N Verification of products, field
measurements, field constrpetien criteria, and coordination of the
information within the subhmittal with requirements of the Work and
of Contract Document§.

ENGINEER shall affix a stamp antiinitials or signature and indicate confirmation or
requirements for resubmittal¢ ENGINEER shall return to CONTRACTOR one (1) of
the reproducibles and three(3) copies of the product data information for distribution
or for resubmission.

REVIEW SCHEDULE: $he following review times are expected for prompt review so
as not to delay the woik:

1.

First Submisgion- Return comments to CONTRACTOR within:

a. OWNER: Fourteen (14) consecutive calendar days from receipt
of first submission.
b, ENGINEER: Fourteen (14) consecutive calendar days from receipt

of first submission.

Resubmission/Rejection-

a. CONTRACTOR: If first submission is returned with a rejected or
revise and resubmit or if additional information is requested by the
OWNER or ENGINEER, revise and return to the ENGINEER within
fourteen (14) consecutive calendar days.

b. OWNER/ENGINEER: Review and provide comment to
CONTRACTOR: Return to ENGINEER within seven (7) consecutive
calendar days of the receipt of the resubmission or request for
additional information.

Additional (more than one (1)) Resubmission/Rejections of same shop

drawing:

a. CONTRACTOR: Upon receipt from ENGINEER, provide updated
shop drawings or additional information, as requested, within seven
(7) consecutive calendar days.

01 3300-3 MVS202105H



1.1

1.12

1.13

1.14

Resubmission Requirements

A.

CONTRACTOR shall make all corrections or changes in the submittals required by
ENGINEER and resubmit. CONTRACTOR shall indicate any changes which have
been made other than those requested by ENGINEER.

Specification Section Requirements

A.

Miscellaneous schedules, field reports, test reports, affidavits, certificates, permits,
agreements and other items identified in the Specification Sections, or as reduested
by ENGINEER shall be submitted to ENGINEER in duplicate. As a minimpint, these
submittals should be identified with the Project title, date of subnfigstef, and
Specification section reference.

Manufacturer's Operation and Maintenance Data

A.

CONTRACTOR shall furnish one (1) digital file in .pdf foFfat,ard four (4) copies of
all operation and maintenance data required per the variglis Specification Sections.
Prior to 50% completion of the Project, CONTRACTOR, shall have submitted one (1)
acceptable copy to ENGINEER for review.

Operation and maintenance data shall be bounadNn a suitable number of 3-inch or
4-inch, 3-ring hard cover binders. Permanehtly ithprinted on the cover shall be the
words "Manufacturer's Operation and Maintehance Data", Project title, location of
the Project, and the date. A table ofgontents shall be provided in the front of each
binder to list the various sections in théypanual.

Information to be provided ingeaCh %ettion of the manual, for each piece of equipment
and project component sh@ll/in¢lude, but not be limited to, detailed equipment
drawings; sections cut ¢hrotgh all of the major equipment and subassemblies;
installation and operational procedures; complete wiring and piping schematics;
lubrication materialg”2utd” procedures; maintenance procedures; and parts lists
complete enough t@”permit identification of parts by nomenclature, manufacturer’s
part number andwises

At the froptyof each section a maintenance schedule shall be provided for each piece
of equipment/in the section. The schedule shall display the daily, weekly, monthly,
semi-aghual, annual or fraction thereof, lubrication and preventative maintenance
reguired” in order to meet warranty conditions and the manufacturer's
reconimendations for optimum performance and life of the unit. A common schedule
format is to be developed and used for all of the sections. Photocopies or
reproductions of the manufacturer's literature will not be accepted.

O&M Manual review schedule shall follow the same schedule as the shop drawings
schedule in 1.10.E of this Specification Section, unless otherwise instructed by the
ENGINEER.

Photographs

A.

Preconstruction Photographs:

1. CONTRACTOR shall furnish ENGINEER with digital photos of each major
project area, including staging areas and areas for ingress and egress of the
Project site, to record the existing conditions of the Project areas prior to
commencement of construction activities. OWNER shall have the authority to
designate areas for which coverage may be added or omitted. Digital photos
shall be taken prior to mobilization to the site and/or placement of materials
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or equipment on the construction area and furnished one (1) week prior to the
preconstruction meeting. Photos will be provided on disc.

Construction Photographs:

1.

CONTRACTOR shall furnish to ENGINEER digital color photos of the
construction progress on a disc. At a minimum, ten (10) photos of each main
construction area, or areas directed by OWNER and/or ENGINEER, shall be
taken. Digital photographs of all underground facilities are to be taken in
sufficient detail to allow visual confirmation as to their locations. Eaci_photo
is to be numbered and each number is to correspond to a separ@té,photo
identification sheet, in Word format, included on the disc Tie” photo
information shall include, at a minimum, the photo number, datestaken and
description of the photo view. CONTRACTOR shall sybait’ the digital
photographs monthly along with the Application for progress Payment as
described in Article 14 of the General Conditions.

Part2 Products (Not Used)

Part3  Execution (Not Used)

End of Section
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Part 1

1.01

1.02

1.03

1.04

1.05

Section 01 4500

Quality Control
General
General Requirements
A. Sampling of materials will be made by CONTRACTOR in accordance with the methods

designated by the Specifications. CONTRACTOR shall furnish such facilipigg as
ENGINEER may require for collecting, storing, and forwarding samplesytesthe

CONTRACTORS Laboratory. CONTRACTOR in all cases shall furnish the&equired
samples to OWNER without charge.

Tests of Materials
A. Materials in the Work shall meet the requirements of the Gentradt Documents.

B. Tests of materials will be made as specified herein. ENGINEER shall have access to
materials intended for use in the Work as well as to the{plamnts where such materials are
produced. Plant inspection may be made if the quanfitiesare sufficient to warrant such
inspection and if it is to the best interest of OWNER. In any case materials may be
either inspected or tested when received on thé,Pibject.

C. Materials shall not be used until approyaljhas been received from ENGINEER. Approval
of materials at the producing plant do€€ ngt constitute a waiver of ENGINEER's right
for re-examination at the Project site.

D. Standards for testing matexrialy, tmless otherwise specified, shall be as established by
the American Society for Testing and Materials (ASTM). Tests of materials will be made
in accordance with the mebhods described or designated in the Specifications.

E. Sampling and testing W materials not specifically mentioned shall be done by generally
accepted methods, ‘@nless otherwise specified by ENGINEER.

Certification of MaterialS
A. At thesragquest of ENGINEER, CONTRACTOR shall provide ENGINEER with
certifica¢iOn that the various materials to be used conform to the standards referred to in

the Gontract Documents.

Saqurce Quality Control

A. Testing identified in the Specifications as Source Quality Control, which is required to
establish quality of materials, equipment or fabricated items, shall be paid for by
CONTRACTOR.

Inspector Days

A. Resident Project Representative(s) will be assigned to the Project by ENGINEER, as
necessary (in the opinion of ENGINEER) to adequately monitor CONTRACTOR’s work.
When multiple CONTRACTOR crews are working on the Project, multiple Resident
Project Representatives may be assigned to the Project.
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If the quantity of Work under the Contract is changed, the number of "Inspector Days"
shall be increased or decreased as determined by Article 10 or 11 of the General
Conditions. This revision in the number of Inspector Days shall be agreed upon at the
time the Contract quantities are revised.

CONTRACTOR shall give ENGINEER at least 48 hours notice, exclusive of Saturdays,
Sundays or holidays, when the Project requires an increase or decrease in the number of
Resident Project Representatives.

1. Failure to observe this requirement will either necessitate the chargifigeef 4
hours show-up time if the Resident Project Representative appeafs”oif the
Project, or the halting of all additional operations until a Residént=Project
Representative is available.

Unless the Resident Project Representative is notified in advance, Ifispedtor days will be
charged when a Resident Project Representative appearS\, on a project and
CONTRACTOR decides not to work.

A separate Inspector Day or a partial Inspector Day shalhbe charged for each and every
Resident Project Representative working on a project, forfhonitoring purposes.

Part2 Products (Not Used)

Part3  Execution (Not Used)

End of Section
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Part 1

1.01

1.02

Section 01 5000
Temporary Facilities and Controls

General

Site Access and Parking

A

CONTRACTOR shall locate roads, drives, walks and parking facilities to provide
uninterrupted access to construction offices, mobilization, Work, storage areaS_.and

other areas required for execution of the Contract. Access drives and parkifig afeas
shall be hard surfaced unless otherwise approved by ENGINEER.

CONTRACTOR shall maintain driveways a minimum of 15 feet (5n), wide between
and around combustible materials in storage and mobilization areds.

CONTRACTOR shall maintain traffic areas as free /&% “possible of excavated
materials, construction equipment, products, snow, ice, ariddlebris.

CONTRACTOR shall not utilize existing parking facilitiés for construction personnel
or for CONTRACTOR's vehicles or equipment, unkéss\wreitten permission from owner
of parking facility is obtained.

Trucking Route and Public Road Maintenance

A.

Prior to the start of construction, CONIBACTOR shall submit for review a schedule
and list indicating the streets and«oads within the municipality that his equipment
will use off the Project site.

CONTRACTOR shall complytwith all safety requirements, weight restrictions and
speed limits.

Paved streets shadl “bé maintained in a reasonable state of cleanliness and
CONTRACTOR shall remove accumulations of debris, dirt or mud caused by his
operations. Rémoval shall be done in such a manner as to prevent the release of dust.
This shall.be done at least every day at the close of each day's operation or
additigmally when requested by ENGINEER.

Roads of streets damaged by CONTRACTOR’s operations, shall be repaired or
rémoyed and replaced to satisfactions of the agency having jurisdiction at no
additional cost to the Project.

In order to insure adequate street maintenance and restoration as outlined above,
CONTRACTOR may be required to deposit with the Agency having jurisdiction a
cash Road Protection Bond.

1. This Bond, if required, will be held in escrow until final release is given by
the Agency having jurisdiction. In the event CONTRACTOR fails or neglects
to maintain or restore the streets to the satisfaction of the Agency having
jurisdiction, the Agency having jurisdiction shall have the required
maintenance or restoration work done and the cost incurred shall be
deducted from the Road Protection Bond.

2. At the completion of the Project, the Agency having jurisdiction shall return
the Road Protection Bond less any monies expended by the Agency having
jurisdiction and shall render to CONTRACTOR an accounting of all monies
so expended.
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1.03

1.04

1.05

1.06

F.

CONTRACTOR shall not store any equipment, supplies, construction material or
excess excavated material on any roads or streets unless otherwise approved by
ENGINEER.

Emergency Access

A.

CONTRACTOR shall provide emergency access to property in the vicinity of the
construction for police vehicles, fire equipment, ambulances or other emergency
vehicles to protect life, health and property. Any areas damaged by emergency
vehicles shall be restored by CONTRACTOR at no additional cost to OWNER.

Telephone

A.

CONTRACTOR is required to provide telephone service for contagting emergency
services. Such emergency telephone service shall also be available/for the use of
OWNER and ENGINEER whether or not a field office is required Yor the Project.
Emergency phone numbers are required to be posted and£0pi18s provided to OWNER
and ENGINEER.

CONTRACTOR shall pay all costs for installation, Maiftenance and removal, and
service charges for local calls to provide service forthisvcofistruction site office as well
as for ENGINEER's field office. Toll chargessfartcalls relating to Project business
shall be at CONTRACTOR'S expense.

Medical Services and First Aid

A.

CONTRACTOR shall furnish first 4id supplies and a person trained in first aid with
a valid first aid certificate jaavéilable for use of construction personnel including
OWNER and ENGINEERS, GONTRACTOR shall also furnish a communication
system for contacting emergency services. Telephone numbers of the physician,
hospital, or emergency sgrvices shall be conspicuously posted at the job site.

Bypass Pumping

A

CONTRACTOR, sHall maintain flow in existing sewers at all times by pumping,
bypassing,=or fluming as necessary. The average flow to be maintained is
approymately 2.0 MGD, while the anticipated peak flow is approximately 9.4 MGD
for thedVlohessen Pump Station and 0.75 MGD / 3.5 MGD respectively for the Donner
Pump Station. During wet weather events, the flow in the sewer will rise rapidly and
may become surcharged. CONTRACTOR shall maintain flow in such a manner as
the existing flow can be adequately transported including wet weather flow.
CONTRACTOR shall furnish, install, operate, and maintain temporary pumping
facilities to service the upstream area including piping, temporary channels, pumps,
sumps, controls, temporary plugs, and bulkheads.

For sanitary sewerage, by-pass piping shall be PVC Schedule 80, ABS truss pipe, or
equivalent with solvent welded joints, or HDPE with butt fused joints. Flexible hoses
of whatever types are not acceptable. Bypassed flow shall be discharged to a sanitary
sewer of acceptable size to handle the bypassed and existing flows. CONTRACTOR
shall plan his operation such that there will be no backups, leaks, or discharges of
pollutants.

CONTRACTOR shall also furnish and have available, redundant pumping facilities
in case of any failure of the pumping system including pumps, piping, electrical,
connections, etc. Redundant pumping facilities also include having a backup power
generator in case the primary power source fails. CONTRACTOR shall provide an
adequate labor force, when required, to oversee the by-pass pumping including
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providing labor to maintain 24 hour per day operation and emergency backup
service.

D. Costs for pumping and bypassing flow shall be included in the lump sum bid for other
items of Work unless otherwise specified in the Proposal.

E. CONTRACTOR shall submit a by-pass pumping/diversion scheme to OWNER and
ENGINEER for approval not less than 15 days prior to any anticipated by-pass

pumping/diversion. Bypass plan shall include pumping capacity and expected flow
rates.

Part2  Products (Not Used) 66

Part3  Execution (Not Used) KQO
End of Section Qo
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Part 1

1.01

1.02

1.03

Section 01 5713
Temporary Erosion and Sediment Control

General

Scope of Work

A.

This Section includes furnishing, installing, maintaining, and removing at project
completion, Soil Erosion and Sedimentation Control devices. Devices include siltAfence,
straw bales, turbidity barriers, temporary gravel construction entrance/exits,. anlet
filters, ditch sediment traps, etc.

Requirements of Regulatory Agencies

A.

CONTRACTOR, at his expense, shall secure all permits, and postall%sdnds or deposits
required to comply with the accepted Erosion and Sediment, Certtrol Plan and the
National Pollution Discharge Elimination System (NPIRES) Riles for storm water
discharges from construction activity.

Comply with all requirements of the agency hawing/ jurisdiction. OWNER may
withhold payment to CONTRACTOR equivalent % any fines resulting from non-
compliance with applicable regulations.

Performance Requirements

A.

Employ Best Management Practices as\defined by standard EPA 832-R-92-005 and
DEP Erosion and Sediment Pollutitn Control Manual.

Put preventative measures@n/pla€e as soon as possible after disturbance of surface
cover and before precipitation‘gccurs.

Control increased stgfm“water runoff due to disturbance of surface cover due to
construction activigtesifer this Project. Prevent runoff into storm and sanitary sewer
systems, includihg open drainage channels, in excess of actual capacity or amount
allowed by authorities having jurisdiction, whichever is less. Anticipate runoff volume
due to the most extreme short term and 24-hour rainfall event that might occur in 10
years,

Minimi2¢ wind, water, and vehicular erosion of soil on project site due to construction
adtivities for this Project.

Prevent erosion of soil and deposition of sediment on other properties caused by water
leaving the project site due to construction activities for this Project. Prevent
windblown soil from leaving the project site. Comply with fugitive dust ordinances of
agencies having jurisdiction. Prevent tracking or flowing of mud and sediment onto
public or private roads, sidewalks or pavements outside of the site.

Prevent sedimentation of waterways on or off the project site, including rivers,
streams, lakes, ponds, open drainage ditches, storm sewers, and sanitary sewers. If
sedimentation occurs, install or correct preventative measures immediately at no cost
to OWNER. Comply with requirements of agencies having jurisdiction.

Maintain temporary preventative measures until permanent measures have been
established.
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H. If erosion or sedimentation occurs due to non-compliance with these requirements,
remove deposited sediment or restore eroded areas at no cost to OWNER.

1.04 Submittals

A. Submit schedule of Soil Erosion and Sedimentation Control activities to agency having
jurisdiction. Include events (with days and/or dates of the various activities) for review
and approval prior to obtaining a permit, if required.

Part 2 Products

2.01 Straw Bales

A. Rectangular straw bales, 14 by 18-inch (355 mm x 457 mm) minim@inyBound with wire
or string along long dimension. Secure with wood stakes minimu 2 by 2-inch (50 mm
x 50 mm) in cross section and length as required to securely fix'position of bale.

2.02 Silt Fence

A. Polypropylene geotextile fabric, resistant to cdnimon %oil chemicals, mildew, and
insects; non-biodegradable; in longest lengtils “possible; meeting the following
requirements:

1. Average Opening Size: 30 U.S{ Stdy Sieve 600 pm), maximum; ASTM D4751.

2. Permittivity: 0.05 sec -1, mihimum; ASTM D4491.

3. Ultraviolet Resistanegf/Retaining at least 70 percent of tensile strength; ASTM
D4355 after 500 hours‘exposure.

4. Tensile Strengtdi; 100 lb-f (445 N) minimum, in cross-machine direction; 124
Ib-f (651 NY mitfiimum in machine direction; ASTM D4632

5. Elongation: 15 to 30 percent; ASTM D4632.

6. TedrsStrength: 55 1b-f (244 N) minimum; ASTM D4533

B. Pogsts shall be 2 by 2-inch (50 mm x 50 mm) cross section hardwood stakes, minimum

3-feef (1.0 m) long.

2.03 Tuxbidity Barrier

A Geotextile fabric curtain suspended from flotation devices at the water surface and
held in a vertical position by a ballast chain in the lower hem. Turbidity barrier curtain
shall meet the following minimum requirements unless otherwise specified on the

plans.

1.

Consist of vinyl laminate on 1000 denier polyester fabric weighing 18 ounce
per square yard (610 g/m?2) minimum.

Tensile strength of fabric shall be 220 lbs (100 kg) minimum.
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5.

6.

Edges of fabric to be reinforced with minimum 5/8-inch (16 mm) diameter
polypropylene rope.

Ballast chain minimum 5/16-inch (8 mm) galvanized steel.
Buoyancy blocks providing buoyancy of 18lbs/1.f (27 kg/m).

Length of curtain (water depth) 5-feet (1.5 m).

2.04 Dewatering Discharge Filter Bag

A. UV-stabilized, non-woven geotextile bag to filter sediment from wat€s “prior to
discharging. Geotextile fabric shall meet the following minimunr=awverage roll
requirements:

1. Tensile Strength: 180 1b-f (200 N) minimum; ASTM D4682

2. Elongation: 50 percent minimum; ASTM D4632

3. Puncture Strength: 105 1b-f (667 N) minimum »ASTM D4833

4, Mullen Burst: 350 psi (2413 kPa) miniprtaiy, ASTM D3786-87

5. Trapezoidal Tear: 70 Ib-f (310 N) minintum; ASTM D4533

6. Flow Rate: 80 gal/min/sf. (54 1/shn®) Minimum; ASTM D4491

7. Permittivity: 1.4 sec minithum; ASTM D4491

8. Apparent Openirig Sizés 100 U.S. Std. Sieve (150 pm) maximum; ASTM D4751
9. UV-Stability: (10% Tetained strength; ASTM D4355 after 500 hours.

2.05 Erosion Control Blankets

A. Machine preduced blanket with a consistent thickness of evenly distributed straw or
coconut¥ibér/as specified. Unless otherwise specified on the Plans, the erosion control
blanket shall have the following minimum properties:

1. Double net 100% straw blanket
2. Top and bottom photodegradable polypropylene netting, 1.64 Ibs./ 1,000 sft.
(0.8 kg/ m2) approximate weight.
3. 100% agricultural straw 0.5 1bs. / sy. (.27 kg/m?2)
4. Stitch spacing: 1.5 inches (40 mm) on centers
B. Pegs shall be 6-inch (150 mm) long, hardwood pegs.

2.06 Bonded Fiber Matrix

A. Bonded fiber matrix (BFM) shall consist of long strand, residual, softwood fibers joined
together by a high-strength, non toxic adhesive. The BFM shall be 100% biodegradable,
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and be non toxic to fish, wildlife, and humans. Upon drying the matrix shall form a
high strength, porous and erosion resistant mat that shall not inhibit the germination
and growth of plants. The BFM shall retain its form despite re-wetting.

Bonded fiber matrix shall consist of:
1. Seed and Fertilizer per Section 32 9219, Seeding.

2. Wood Fiber Mulch - Thermo-mechanically defibrated long, softwood fibers
manufactured from select northern softwood wood chips.

3. Polyacrylamide Binder - Site specific, fully biodegradable, poly&cxytamides
(PAM’s) binders, with cross-linking long organic jute fibers

Materials shall be mixed at the rate of 80 lbs/acre (90 kg/Ha) of PAM binder and 2500
Ibs/acre (2800 kg/Ha) of wood fiber mulch.

2.07 Inlet Filter Fabric

A.

The filter fabric shall be constructed of 100% continuoits polyester needle-punched
non-woven engineering fabric and follow the guidélines*in the American Society for
Testing and Materials (ASTM) D1117-99; Standard Guide for Evaluating Nonwoven
Fabrics. The filter fabric shall be fabricatedMoNprovide a direct fit with the drainage
structure cover. The filter fabric shall havethe f6llowing minimum physical properties:

1. Tensile Strength: 80 Ib-f (.355 kKN)Yminimum; ASTM D4632

2. Elongation: 50 percent niiniinum; ASTM D4632

3. Puncture Strength: 45%b-f (200 kN) minimum; ASTM D4833

4. Mullen Burstf350si (2413 kPa) minimum; ASTM D3786-87

5. TrapezoidalPear: 70 Ib-f (310 N) minimum; ASTM D4533

6. FlowyRate: 80 gal/min/sf. (54 1/s/m2) Minimum; ASTM D4491

7. Permittivity: 1.4 sec -1 minimum; ASTM D4491

8. Apparent Opening Size: 100 U.S. Std. Sieve (150 pm) maximum; ASTM D4751
9. UV-Stability: 70% retained strength; ASTM D4355 after 500 hours.

2.08 “\Acceptable Manufacturers

A.

Acceptable manufacturers include the following:

1. Turbidity Barrier: Tough Guy Type II by Aer-flo Canvas Products, Inc.
2. Wood Fiber Mulch: EcoFibre by Canfor Corporation.
3. Polyacrylamide Binder: HydroTurboNet by Straw Net, Inc.
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Part 3

3.01

3.02

3.03

3.04

3.05

Execution
Examination

A. Examine site and identify existing features that contribute to erosion resistance;
maintain such existing features to the greatest extent possible.

B. Except in areas to be cleared, do not remove, cut, deface, injure or destroy trees or
shrubs without ENGINEER’s approval.

C. Protect existing trees or shrubs that are to remain and which may be injured, buyuised,
defaced, or otherwise damaged by construction operations, with suitalflest€hces or
other means as approved by ENGINEER.

Preparation

A. Schedule work so that the soil surfaces are left exposed f6r fhesfninimum amount of
time. Place permanent soil and sedimentation control measfires as soon as practical.

General

A. Do not discharge excavation ground water to plie Sanitary sewer, storm sewer, or to
rivers, streams, etc. without authorizatiomhfeem the agency having jurisdiction.
Construction site runoff will be prevented, from entering any storm drain, river,
stream, etc. directly by the use of silt fénges or other suitable methods. CONTRACTOR
shall provide erosion protection of surrowdding soils.

B. Sedimentation control devicgs shall be installed prior to CONTRACTOR beginning
Work. All Soil Erosion and Sgdimentation Control Devices shall be maintained in an
effective functioning condition*at all times during the course of the Work.

C. Immediately bring eaftiiwork to final grade and protect sideslopes and backslopes from
erosion. Plan and ¢onpdtct earthwork to minimize duration of exposure of unprotected
soils.

Dust Control

A. Keep d@ist/down at all times, including during non-working periods. Sprinkle or treat,
with, dust suppressants, the soil at the site, haul roads, and other areas disturbed by
operations. Dry power brooming is not permitted.

Installation - General

A Install silt fences, ditch sediment traps, check dams, inlet filters, temporary gravel

construction entrance/exits, turbidity barriers, erosion control blankets and other soil
erosion control devices as detailed on the plans.

B. Maintain devices until permanent control measures are completed and effectively
established.
C. Remove and replace temporary control devices if they become ineffective at no

additional cost to the OWNER.
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Install temporary erosion and sedimentation control devices per the manufacturer’s
recommendations. Advise ENGINEER of any discrepancies between the
manufacturer’s recommendations and the details on the plans and install per
ENGINEER’s resolution of discrepancy.

3.06 Maintenance

A.

Inspect preventative measures a minimum of once per week and within a minimum of
24 hours after every rainfall. Any soil erosion control measures damaged or rendered
ineffective shall be immediately repaired or removed and replaced at no additsenal
cost.

3.07 Installation of Erosion Control Blankets

A.

Erosion control blankets shall be pegged at the pattern and rate@s\récommended by
the manufacturer, however, at a minimum, blankets shall be peggéd atthe rate of 1.75
pegs per square yard (2 pegs/m?2) of blanket, unless otherwiS81hdicated on the plans.

3.08 Application of Bonded Fiber Matrix

A.

The slope shall be prepared and graded prior to dpplication of bonded fiber matrix
(BFM). Mixture of wood fiber mulch and polyac@glanride binder shall be blended, with
the appropriate amount of seed and fertilizew per/Section32 9219, Seeding, according
to manufacturer’s recommendations.

The BFM shall be hydraulically appliedsto the soil as a viscous mixture, crating a
continuous, three-dimensional blartket that adheres to the soil surface. The BFM shall
be mixed and applied at the ratefas $pecified in Article 2.06 unless otherwise indicated
on the Plans. The resultingcof¥erdge must be at least 1/8 inch (3 mm) thick over the
entire surface area. The,BFM, shall be applied in two applications from alternate
directions to eliminate shadowing, and shall be applied when no rain is expected for
12 hours.

3.09 Dewatering Discharge

A.

Should it beynecessary for CONTRACTOR to do any dewatering during the course of
constpmetiofn, /CONTRACTOR shall filter all discharge through a discharge filter bag
or othef sediment control device that will filter all discharge water. No dewatering
dischargé shall be allowed to flow unfiltered from the construction site.

3.10 Projéct'Completion

A

End of Section

Remove temporary soil erosion and sedimentation control devices as soon as
permanent measures have been established.
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Part 1

1.01

1.02

1.03

Section 01 6000
Product Requirements

General

Transportation and Handling

A

CONTRACTOR shall provide for expeditious transportation and delivery of materials
and equipment to the Project site in an undamaged condition and on a schedule t6 axoid
delay of the Work. Materials and equipment shall be delivered in original cont@ine¥s or
packaging with identifying labels intact and legible.

CONTRACTOR shall provide equipment and personnel at the site to unieasd and handle
materials and equipment in a manner to avoid damage. Materials alid equipment shall
be handled only at designated lifting points by methods to, prevent bending or
overstressing.

Storage and Protection

A

CONTRACTOR shall store materials and equipnient, iefmediately on delivery and
protect it until installed in the Work.

Products subject to damage by elements shall bestored in weather-tight enclosures with
temperature and humidity ranges as p€quired by manufacturer's instructions.

Loose granular materials shall be stdred on solid surfaces to prevent mixing with foreign
matter.

The place of storage shall be lagated so as to minimize interference with traffic and to
provide easy access for ifspection. No material shall be stored closer than five (5) feet
(1.5 m) to the edge of #pavément or traveled way open to the public.

Materials that have/been stored shall be subject to retest and shall meet the
requirements of their respective specifications at the time they are to be used in the
Work.

CONTRACTOR shall provide protection of stored or installed materials and equipment
as neces¥ary to prevent damage from traffic and subsequent operations.

Location of staging and storage areas will be developed and coordinated with OWNER so
that the location of these areas does not interfere with the daily operations of OWNER’s
facilities.

Manufacturer's Instructions

A.

When the Contract Documents require that installation of Work shall comply with
manufacturer's instructions, CONTRACTOR shall obtain and distribute copies of such
instructions to parties involved in the installation including two (2) copies to
ENGINEER. CONTRACTOR shall handle, install, connect, clean, condition and adjust
products in strict accord with such instructions and in conformity with specified
requirements. Should Project conditions or specified requirements conflict with
manufacturer's instructions, consult with ENGINEER for further instructions.
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1.04 Products List
A. Within four (4) days of request, CONTRACTOR shall submit a complete list of major
products proposed to be used, with the name of the manufacturer and the installing

subcontractor, if applicable, to ENGINEER.

1.05 CONTRACTOR's Product Options

A. For products specified only by reference standard, CONTRACTOR shall select any
product meeting that standard.

B. For products specified by naming several products or manufacturer's CONTRACTOR
shall select any one of the products or manufacturers named, which copmlies with the
specifications.

C. For products specified by naming one or more products or manufdettgers and "or equal,"”

CONTRACTOR must submit a Substitution Request & Orm ior any product or
manufacturer not specifically named, in accordance with pagéigraph 6.04 of the General
Conditions.

D. For products specified by naming only one product afid marfufacturer, there is no option.

Part2 Products (Not Used)

Part3  Execution (Not Used)

End of Section
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Section 01 7300
Operation and Maintenance Manuals

Part 1 General

1.01 Summary

A. Section Includes: Requirements related to CONTRACTOR’S responsibility for
submission of operation and maintenance manuals.

B. Related Sections:
1. Site Construction Performance Requirements: Section 01 8900.

C. The general or particular section of the Specification covering the equipment states

whether an operation and maintenance manual is required for the piece of equipment.
1.02  Submittals

A. Submit to ENGINEER for review and approval, five copieg of manuals prepared by
manufacturer/supplier or CONTRACTOR within eight wéeks following receipt of
approved Shop Drawings, but not later than six (6) (wepks prior to confirming Site
Construction Performance Requirements, as desaribed%in Section 01 8900. Additionally,
submit to ENGINEER a digital copy of all manuals,

B. Submission and approval of each set of manual® is considered an integral part of
furnishing and installing respective equipmént pr system. Measurement for payment of
equipment requiring an Operation andMaintenance Manual will not exceed 92 percent
until Operation and Maintenance Mantal sneets requirements of Contract Documents.

C. Submit all Operation and Maintenance Manuals relating to a particular process or
system as one submittal packagefIrigdmplete or inadequate manuals will be returned to
CONTRACTOR for correctidn gand=fesubmission.

D. Contents:

1. Table of contentg’ahd index.

2. Brief descriptioi 0feach system and components.

3. Erection orsmstallation instructions.

4, Starting and.stopping procedures.

5. Recomwenided and alternative procedures.

6. Speeial operating instructions.

7. Déthiled maintenance procedures.

8. Detailed schedule of preventive maintenance requirements (daily, weekly,
Monthly, quarterly, semiannually, annually, etc.).

9. Schedule of lubrication requirements (where applicable).

10. Manufacturer's printed operating and maintenance instructions.

11. One copy of each wiring diagram (where applicable).

12. One approved copy of each shop drawing and each CONTRACTOR’S
coordination and layout drawing.

13. Schedule of recommended spare parts to be stocked, complete with part number,
inventory, quantity, and ordering information.

14. Data sheet listing pertinent equipment or system information, as well as the
addresses and telephone numbers of the nearest sales and service
representatives.

E. Material:

1. Loose leaf on 20 pound minimum, white, punched paper.

2. Holes reinforced with plastic cloth or metal.

3. Page size, 8-1/2 inches by 11 inches.

4. Diagrams and illustrations, attached foldouts as required.

5. Original quality, reproducible.

6. Oil, moisture, and wear resistant covers 9 inches by 12 inches in size.
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Part2 Products (Not Used)

Part3  Execution (Not Used)

End of Section
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Part 1

1.01

1.02

1.03

1.04

1.05

Section 01 7700
Closeout Procedures

General

Cleaning

A. CONTRACTOR shall perform periodic cleaning to keep the Work, the site and adjacent
properties free from accumulations of waste materials, rubbish and wind-blown déhris,
resulting from construction operations.

B. Waste material, debris and rubbish shall be periodically removed fromthe site and
disposed of at legal disposal areas away from the site.

C. Prior to OWNER acceptance CONTRACTOR shall condugthamy inspection of
sight-exposed interior and exterior surfaces, and all Work ay€asioVerify that the entire
Work is clean.

D. CONTRACTOR shall broom clean exterior paved surfagesjand rake clean other exterior
surfaces of the site.

Project Record Documents

A.

CONTRACTOR shall deliver one (1) gbpi0f,all Specifications, Plans, Addenda, Shop
Drawings and Samples, annotated to show all changes made during the construction
process, to ENGINEER upon complefion of the Work. Submittal of the record documents
shall be made with a transmiftal’le§tér containing:

Date

Project Title and/Nwymber

CONTRACTOR}s Wame and Address

Title and Naniher of each Record Document

Certificabioh that each Document as submitted is complete and accurate
Docunientg shall be submitted in good order and in a legible condition.

OOk o

Operation and-Maijsiténance Data

A. Prior to¥inal inspection or acceptance, CONTRACTOR shall fully instruct OWNER's
désighated operating and maintenance personnel in the operation, adjustment and
maintenance of all products, equipment and systems specified.

B- Operation and maintenance data required by the individual Specification sections and
the manufacturer's operation and maintenance data required in Section 01 3300,
Submittal Procedures, shall constitute the basis of such instruction.

Start Up

A. CONTRACTOR shall coordinate efforts between OWNER, ENGINEER, any equipment

manufacturers, subcontractors and governing agencies in the start up of applicable
portions of the Work.

Substantial Completion

A.

Certification that the Work is substantially complete shall be in accordance with
paragraph 14.07 of the General Conditions.
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1.06 Final Payment and Acceptance

A. The final inspection, final application for payment and acceptance shall be in accordance
with paragraphs 14.09 thru 14.13 of the General Conditions.

Part2 Products (Not Used)
Part3  Execution (Not Used)

End of Section @

01 7700-2 MVS202105H



Section 01 7890
Project Record Documents

Part 1 General
1.01 Summary

A. Section Includes: General requirements for maintaining a record copy of Contract
Documents.

1.02 Record Drawings

A. Keep one record copy of Contract Documents, reference documentsy arnd technical
submittals on site, in order and annotated to show all changesimade during the
construction process. Keep annotations current. Make record ‘eopies available to
ENGINEER during life of Project.

1. At completion of Project and before final payment 18@iade, furnish ENGINEER
one set of reproducible documents reflecting all chhanges described. Record
drawings to include changes made to location§ ofzburied and exposed piping,
equipment changes, substitution and variatidns¥resi Contract Documents. Upon
request, Owner will provide one set of sépiag of original Contract Drawings, at
cost to CONTRACTOR.

Part2 Products (Not Used)

Part 3  Execution (Not Used)

End of Section
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Part 1

1.01

1.02

1.03

1.04

Section 01 8200
Startup and Training

General
Summary
A. Section Includes:
1. Requirements and procedures for equipment startup and the trainihg of
OWNER’S personnel in the operation and maintenance indicated toreghire
demonstration and training in applicable Specification Sections of Bivisions 11,
26, and 40.
B. Related Sections
1. Division 11: Equipment
2. Division 26: Electrical
3. Division 40: Process
C. Payment Procedures: Include in the Lump Sump Bid everjzexpense associated with the

manufacturer’s start-up and training services.
Definitions

A. Manday: An onsite eight-hour day coiCifling with the OWNER’s work day hours time
period and work days schedule. The mafiday shall also include every expense associated
with the manufacturer providing itd qualified and authorized representative onsite.

Quality Assurance

A. Qualifications:
1. Instructors: Empley qualified instructors familiar with the design, operation,
maintenange, &nd troubleshooting of the relevant products and systems provided
under thig Coitract.

Manufacturer’s Field Services

A. Havel\eqtipment manufacturer provide a factory-trained engineer for seeing that
equipmenit is properly installed, for supervising startup of equipment and instructing
oferating personnel.

1. The equipment manufacturer's services shall consist of furnishing detailed
instructions to personnel of the OWNER regarding equipment operation and
maintenance (after personnel of the OWNER have had an opportunity to become
familiar with the equipment) and making minor adjustments to the equipment if

appropriate.

B. Furnish services of equipment manufacturer's representatives for a minimum of 8 hours
per day for periods as indicated in the various Specification Sections of Divisions 11, 26,
and 40.
1. Time Periods:

a. Initial Operation: Provide specified number of mandays for equipment
inspection, installation, certification, start-up, and corrective
adjustments.

b. Initial Mechanical Performance Test (IMPT): Provide specified number

of mandays for operation during the IMPT.
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c. Training: Provide specified number of mandays, pursuant to satisfactory
completion of the IMPT, for classroom training and for hands-on
training of OWNER personnel.

(1) Training to include, but not be limited to the following:

(a) Start-up and shut-down procedures.

(b) Equipment adjustments.

(c) Troubleshooting.

(d) Review of the equipment Operation and Maintenance
Manual. This portion of the training is to include
classroom instruction, along with detailed discuséiens of
the components and subsystems equipment.

(e) Supervision of OWNER operating persofinelduring
total system operation.

® Preventive maintenance scheduling gmdwptocedures.
d. Final Mechanical Performance Test (FMPT): Provitle\specified number
of mandays for satisfactory completion of the FMP'R,
2. The listing of the number of days service of factéry-thained manufacturer's

representative for specific equipment in each of theN8pecification Sections does
not relieve CONTRACTOR of providing sufficiexf service to place equipment in
satisfactory operation, as determined by ENGINEER.

Part 1 Products (Not Used)

Part2 Execution (Not Used)

End of Section
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Part 1

1.01

1.02

1.03

1.04

Section 01 8900
Site Construction Performance Requirements

General

Scope of Work

A

This Section includes general performance requirements for earthwork complete with
reimbursement for crop damage, removal and disposal of structures and obstru€tions,
protection of existing sewers, tiles and mains; protection of existing building=and
improvements, protection of trees and other types of vegetation, protectien‘@f/utility
lines, requirements for pavement replacement, restoration of driveways,dnd parking
areas, restoration of sidewalks, restoration of lawns and disturbed areasjtransportation,
and disposal of excess excavation.

Related Work Specified Elsewhere

A.
B.
C.
D.

Section 01 5713: Temporary Erosion and Sediment Control
Section 31 2316: Structural Excavation and Backfill
Section 31 2319: Dewatering

Section 32 9219: Seeding

Reference Standards

A.

Unless otherwise specified, the Work fér shis Section shall conform to the applicable
portions of the following Standard Specifications:

1. PennDOT - Pennsyl¢ania‘Be€partment of Transportation, Pub 408 Construction
Specifications, latest édition.

Requirements of Regulatory Agencies

A.

CONTRACTOR$h#llcomply with Pennsylvania One Call System (Pennsylvania811)
prior to workihg on site.

CONTRACTOR shall comply with Section 01 5713, Temporary Erosion and Sediment
Contfel/ CONTRACTOR, at his expense, shall secure all permits, and post all bonds or
depositswfequired to comply with those requirements.

CONTRACTOR shall comply with all requirements of the National Pollutant Discharge
Elimination System (NPDES) Storm Water Program for Construction Activities.

CONTRACTOR shall provide, maintain and remove such temporary and/or permanent
soil erosion and sedimentation control measures as specified on the Plans or as
determined by ENGINEER.

1. Measures shall prevent surface runoff from carrying excavated materials into
the waterways, to reduce erosion of the slopes, and to prevent silting in of
waterways downstream of the Work.

2. Measures should include provisions to reduce erosion by the wind of all areas
stripped of vegetation, including material stockpiles.
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1.05

1.06

1.07

1.08

Part=2

2.01

Submittals

A.

Written permission for the use of all disposal and borrow sites shall be obtained and
copies shall be furnished to ENGINEER.

Protection of Plant Life

A.

Trees, shrubs, and other types of vegetation not within the limits of the Work or not
designated on the Plans or by ENGINEER to be removed, shall be carefully protected
from damage or injury during the various construction operations.

Any tree, shrub or other type of vegetation not designated to be removed but¢which is
damaged by CONTRACTOR's operation shall be repaired or__teplaced by
CONTRACTOR, at his expense, as determined by ENGINEER.

Protection of Existing Structures and Improvements

A.

Existing culverts, sewers, drainage structures, manholesgwate™gate wells, hydrants,
water mains, utility poles, overhead lines, underground conduits, underground cables,
pavement, or other types of improvements within the copstruction limits, not designated
on the Plans to be removed, shall be carefully ppetéeted from damage during the
construction operations.

Existing structure or improvement not desigmatéd/to be removed, but which is damaged
by CONTRACTOR's operations shall bexepaized or replaced by the CONTRACTOR, to
the satisfaction of the owner, at his efpeiiSe.

Deposits of dirt or debris in sewers, @ulverts, tiles, drainage structures, manholes, gate
wells, etc. caused by CONTRACTOR shall be cleaned out at the CONTRACTOR’s
expense.

Maintaining Drainage

A.

Existing open drains, field and roadway ditches, drainage tile, sewers, enclosed drains,
natural and artificfal/watercourses, surface drainage or any other types of drainage
within the lirhits Jof the Work shall be maintained and free to discharge during
construction,

Draifiage Yacility not designated to be abandoned, but which is damaged, or any
drainagefinterrupted by the CONTRACTOR's operation shall be immediately repaired,
replaged, or cleared by the CONTRACTOR.

Costs incurred shall be incidental to the excavating, backfilling and compacting or
grading operations.

Products

Granular Material

A.

Natural Sand conforming to the requirements for Fine Aggregate Type A as specified in
PennDOT, Section 703.1.
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2.02

Part 3

3.01

3.02

3.03

3.04

Aggregate for Shoulders, Parking Areas, Driveways or Roads

A. Crushed Limestone, Natural Aggregate or Slag meeting the requirements of Driving
Surface Aggregate (DSA), as specified by Dirt and Gravel Roads Maintenance Program,
Penn State University.

Execution

Dewatering

A. Area within the vicinity of the new Work shall be dewatered prior to commepting‘any
construction activities. The depth of the dewatering shall be sufficient to allew $hé Work
area to remain in a dry condition during the various construction operatigns:

B. Costs incurred for furnishing, installing, maintaining and remoyig $he dewatering
equipment shall be at CONTRACTOR's expense.

C. Refer to Section 31 2319, Dewatering, for additional requigements.

General

A. Various construction operations shall be restrieted o the existing right-of-way or the

areas indicated on the Plans. If CONTRACTOR requires additional area,
CONTRACTOR shall furnish the ENGINEER\with written permission obtained from
the property owner for any part of the operations he conducts outside of the right-of-way
or limits indicated.

Existing Improvements

A.

CONTRACTOR shall exposewexfisting sewers and structures to which the new Work is to
be connected and notify BENGINEER of same. ENGINEER will verify the vertical and
horizontal locations of thie éxisting system and shall inform CONTRACTOR as to the
necessary adjustmentsaequired to align the new Work with the existing system.

Existing Utilities

A

When existang utilities are shown on the Plans, their locations are approximate only, as
securedun'the field investigation and/or from available public records. CONTRACTOR,
prior tg/the start of construction, shall contact Pennsylvania One Call System and the
public agency or utility having jurisdiction to request the verification of all utilities
withih the construction area.

When existing utility lines, structures or utility poles are encountered during the
performance of the Work, CONTRACTOR, at his expense, shall perform his operations
in such a manner that the service will be uninterrupted.

CONTRACTOR shall expose all existing utility lines prior to any excavation operation,
to determine any conflict with the proposed improvement. CONTRACTOR shall be
responsible for any relocation required as a result of any conflict of existing utilities
shown on the plans, with the proposed improvement.

Should it become necessary to move any utility structure, line or pole shown on the
Plans or otherwise found necessary to be moved, CONTRACTOR shall make all
arrangements with OWNER of the utility for the moving. Costs incurred for such
moving shall be at CONTRACTOR's expense unless indicated otherwise. However,
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3.056

3.06

3.07

3.08

before disturbing a utility line, structure or pole, CONTRACTOR shall furnish

ENGINEER with satisfactory evidence, in writing, that proper arrangements have been
made with the owner of the utility.

Utility Poles

A.

CONTRACTOR shall be responsible for any removal or relocation required as a result of
any conflict of existing utility poles (including street light poles, guy poles, telephone
poles, etc.) with proposed improvements.

CONTRACTOR shall make all arrangements for removing or relocating utitiby ¢0les
with the owner of the utility pole.

Prior to disturbing any utility pole, CONTRACTOR shall provide ENGINEER with
written evidence that proper arrangements have been made with thetowner of the utility
pole.

When required by the Work, CONTRACTOR shall temperarily support poles in the
vicinity of the Work at no additional cost to OWNER. Suppert shall be in accordance
with and to the satisfaction of the utility company.

Existing Sewers, Tile, and Mains

A

Existing sanitary sewers, storm sewers, draifi %il&; septic tank bed tiles, water mains or
building services or leads, that are encoyntésed-during the performance of the Work that
require relocation or are damaged, shallde Festored with new materials equal in quality
and type to the materials encountexred.

New material shall be installed‘as Jspecified in the Contract Documents and per the
requirements of the local ageficies. Bedding and backfill material, unless otherwise
specified, shall be an appwoved*granular material, compacted to 98% of its maximum
unit weight.

Seepage bed tile;arfdswater mains shall be replaced in accordance with the requirement
of the agencyshavimg9urisdiction.

Relocationsor protection of existing sewers, tiles, tile field, water mains or building
serviggSiantleads shall be at CONTRACTOR's expense, unless otherwise indicated in
the Codtract Documents.

Existing Structures

Al

Existing surface and subsurface structures may be shown on the Plans, in locations
considered most probable from information secured in the field investigation or from
available public records.

Neither the correctness nor completeness of such information is guaranteed or implied.

Structures shall be protected, preserved or restored by CONTRACTOR, to the
satisfaction of the structure owner, at no additional cost to the Project.

Existing Buildings

A.

Existing buildings or structures may be encountered throughout the Project within
limits of the presently established right-of-way or easement. Good construction methods
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3.09

3.10

3.11

3.12

3.13

and procedures shall be employed by CONTRACTOR, at his expense, to protect the
structures.

Removal of Sewers and Culverts

A.

Unless otherwise specified in the Contract Documents, CONTRACTOR, at his expense,
shall remove any abandoned culvert, pipe, sewer, structure or part of a structure which
1s to be replaced or rendered useless by the new construction.

When a sewer or culvert is removed at a structure, ONTRACTOR shall ingtall a
masonry bulkhead in the structure.

Removal of a culvert or sewer also includes the removal and disposal of end*treatments
or headwalls.

Removal of Structures

A.

Removal of existing structures shall consist of removing{and sdlvaging the existing
frame and cover. The ends of the existing pipe shall be%plugged and braced. The
complete structure shall be removed entirely and dispgsed of. The excavation shall be
backfilled with sand and compacted to 98% of its mayimwhjunit weight. Maximum unit
weight shall be determined by ASTM D698, Methgd\B.

If a structure is to be removed from a systeth, tlfat is to remain in service, a bypass
system, approved by ENGINEER, shdllwbé installed and maintained by the
CONTRACTOR, during the rebuilding,petiod.

Abandoning Structures

A.

B.

D.

E.

Structure shall be broken déwaf to™at least 36 inches (9050 mm) below the subgrade.

Pipes connected to the sfructure shall be plugged with a brick, masonry or concrete
bulkhead approved by BNGINEER.

Structure shall bebackfilled with flowable fill to 1-foot (300 mm) above the pipes and the
remainder of the structure backfilled with sand-cement mixture at a 10 to 1 ratio to
subgrade elevation or to 1-foot (300 mm) below finished grade.

The remdinder of the excavation shall be backfilled with a granular material, compacted
to 98% ofits unit weight, and shall meet with the approval of ENGINEER.

Maximum unit weight shall be determined by ASTM D698, Method B.

Sailvaged Material

A.

Trees

Salvaged materials shall become the property of OWNER unless otherwise specified in
the Contract Documents and shall be transported to a designated site on OWNER’S
property or disposed of by CONTRACTOR, at his expense.

Trees excepting those specified on the Plans to be removed, shall be effectively protected
by CONTRACTOR during his construction operations.
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1. If in the opinion of ENGINEER, the methods of protection employed by
CONTRACTOR are not adequate, CONTRACTOR shall carry on his operation
by tunneling, or by other approved means, which will not cause undue damage
to the trees.

B. The requirements for tree tunneling are as follows:
1. Depth of Cover:
a. Tunnels shall be placed at a minimum depth of 30 inches (0{5ym),

measured from the ground surface to the top of the tunnel.
2. Length of Tunnel:

a. Tunnel length in feet (meters) shall be in direct prépertion to diameter
of tree in inches (millimeters) for trees eight (8),Mches (200 mm) or
larger in diameter. One (1) foot of tunnel shall be/constructed for each
inch of tree diameter whenever the treri¢h or any portion thereof
approaches the tree trunk a distance ipMeet équal to one-half the tree
diameter in inches. (Or one (1) meteg.0fituninel shall be constructed for
every one hundred millimeters (100%n) 6f tree diameter whenever any
portion of the trench approaches\the tree trunk a distance in meters
equal to 1/200 of the tree diasheter in millimeters).

b. Example: A tree 12 ichésyih diameter shall require a 12-foot tunnel
whenever the trench or'ady portion thereof approaches within six (6)
feet of said tree. (A¥xee 300 mm in diameter shall require a 3 m tunnel
whenever anyportidn of the trench approaches within 1.5m of the tree

trunk).
3. Measurements:
a. Tregesaitider eight inches (200 mm) in diameter will require the same

lengti of tunnel as 8-inch (200 mm) trees. Measurements of tree
digmeters shall be taken four (4) feet (1 m) above the ground surface.

C. Whergthe Bldns indicate areas allowing the cutting of minor trees, care should be used
to keey damage to adjacent trees to an absolute minimum. Where these areas are
speeifically indicated on the Plan, they are to be cleared and all trunks and branches
shall/be disposed of by CONTRACTOR. Debris shall not be bulldozed on to adjacent
Pprivate property.

D. Trees damaged by the construction operation shall be repaired so not to inhibit growth
or replaced at the expense of CONTRACTOR. Repair or replacement shall be contingent
upon agreement between the damaged tree owner and CONTRACTOR. In any event,
limbs, branches and roots damaged by CONTRACTOR shall be properly pruned to the
satisfaction of ENGINEER.

E. Costs incurred for protection of trees, including tunneling, repair and replacement, if
necessary, shall be at CONTRACTOR's expense.

3.14 Remove and Replace Tree

A. Tree removal and replacement may be accomplished in two ways:
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3.15 Removing.Ravement

A.

1. CONTRACTOR may completely remove and dispose of the existing trees, and
after the new improvement has been completed, tested, accepted and rough
grading has been completed, CONTRACTOR shall plant new trees, in
approximately the same location as the existing trees, of size and species per the
following (existing trees to be replaced with like specie):

a. “Acer Rubrum” October Glory Red Maple, 2 %-inch (65 mm) B&B (min)

b. “Fraxinus Americana” Autumn Applause White Ash, 2 %-inch (§5mm)
B&B (min)

c. “Malus Centzam” Centzam Crabapple, 2-inch (50 mm) B&BAmin)

d. “Crataegus Phaenaopyrum” Washington Hawthox, 8-foot (2.4 m) B&B
(min)

e. “Pinus Nigra” Austrian Pine, 6-foot (1.8m) B&B (min)

f. “Picea Pungens” Colorado Spruce, 5-foot (135 m) B&B (min)

g. “Quercus Rubra” Red Oak, 2 % giicin(65 mm) B&B (min)

h. “Pyrus Calleryana” Redspixé\Péear, 2-inch (50 mm) B&B (min)

2. CONTRACTOR may remove andigreserve the existing trees.

a. The trees shall be properly cared for and maintained in a healthy
condition.

b. After thd néw improvement has been installed, tested, accepted and

roughfgrading completed, the trees shall be replanted in approximately
thefSant€ location. Any trees damaged, destroyed or which die, shall be
repladed at no additional cost.

Trees, whether replanted or planted new, shall be guaranteed for a period of two years
from 8 déte of substantial completion.

Removal of concrete and bituminous pavement as called for on the Plans shall consist of
removing and disposing of pavement and shall include base courses, surface courses,
integral and separate curbs, integral and separate curb and gutters, sidewalks and end

headers.

Pavement shall be removed to an existing joint or cut parallel to the existing pavement

joints.

Cutting shall be accomplished by using a power-driven concrete saw approved by
ENGINEER. Depth of the saw cut shall be a minimum of six (6) inches (150 mm), to
insure that the removal of the old pavement will not disturb or damage the section of
pavement remaining in place.
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Residual concrete pavement shall not be less than five feet (1.5 m) measured
transversely, nor less than six feet (1.8 m) longitudinally measured from a joint.

In removing a concrete base course, where part of the existing bituminous surface is to
remain in place, the bituminous surface shall be cut the full depth by the use of a
power-driven saw, approved by ENGINEER along a line parallel to and at least one foot
(300 mm) from either side of the base course removal.

Old pavement with a concrete cap shall be considered as only one (1) pavement, whether
or not there is a separation layer of earth, aggregate, or bituminous material bgtimeen
the old material and the concrete cap.

1. Removal of Curb for Curb Drop:

a. Where curb is to be removed for a curb drop, thgpération shall be
performed by saw cutting or by cold milling, approvediby ENGINEER,
so as to leave a neat surface with a maygiumpl-inch lip, without
damage to the underlying pavement.

2. Removal of Curb and Gutter:

a. Where curb and gutter are tobe wemoved, the operation shall be
performed by saw cutting. The{limits of the removal shall be as called
for on the Plans, or as apprgved by ENGINEER. However, in no case
shall the width of remowal Be'¥ess than 18 inches (450 mm) for sections
with rolled or straight/curb or less than 24 inches (600 mm) for
mountable curbs.

If during the pavement reméval\operation any concrete or bituminous pavement or
surfacing is damaged beyond¥he removal limits designated, the damaged pavement or
surfacing shall be removetl and'replaced at CONTRACTOR's expense.

Earth which may be résigved during the pavement removal operation shall be replaced
by backfilling #o (the proposed subgrade with a suitable material, approved by
ENGINEER,at CQNTRACTOR's expense.

3.16 Guiderail

A.

Beam“uiderail shall be relocated or shall be removed as specified on the Plans or as
determinied by ENGINEER. If any of the existing material is damaged or destroyed,
CONITRACTOR shall replace the material at his expense.

Where guiderail is encountered during construction, and its removal was not called for
on the Plans, it shall be replaced or restored, at CONTRACTOR's expense, to a condition
comparable to that prior to construction.

After the guardrail removal or relocation operations are complete, all surplus material
shall be removed and disposed of by CONTRACTOR, at his expense, unless otherwise

called for in the Contract Documents.

Any holes or voids resulting from the guardrail removal operation shall be backfilled
with granular material, approved by ENGINEER.
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3.17

3.18

3.19

Fences

A.

Holes

Fences shall be removed and replaced or shall be removed as indicated on the Plans. If
any of the existing material is damaged or destroyed, CONTRACTOR shall replace the
material at his expense.

Where fencing is encountered during construction, and its removal was not called for on
the Plans, it shall be replaced or restored, at CONTRACTOR's expense, to a condition
comparable to that prior to construction.

After the fence removal or relocation operations are complete, all surplus matgrial*shall
be removed and disposed of by CONTRACTOR, at his expense, unless othgTise called
for in the Contract Documents.

Any holes or voids resulting from the fence removal operation shallbe backfilled with a
suitable material, approved by ENGINEER.

Where fences are encountered that are being used to confihe livestock or to provide
security, the fence shall be immediately replaced following construction. During
construction, CONTRACTOR, at his expense, shall proyide, install and maintain a
temporary fence, meeting the approval of ENGINEER?

Earth removed during any phase of th¢' ex¥eavation or removal operations, resulting in a
hole or void, shall be replaced by backtillisig to the proposed subgrade with a suitable
granular material. Material shall be placed by the controlled density method or other
effective means having the apprfval 6f ENGINEER and shall be compacted to 95% of
maximum unit weight.

Furnishing, placing and ¢ompacting of the backfill material shall be at CONTRACTOR's
expense.

Restoration in Right-of-Way.and Yard Areas

A

The right-ofsway and yard areas not paved or aggregate surfaced shall be restored in
accordemcedvith the type and location specified herein unless indicated otherwise on the
Plans\Thé disturbed areas may be shaped by "Machine Grading" or another method
approved by ENGINEER to achieve the cross section, line and grade shown on the
Plang. Areas where slopes are 1 on 4 or flatter shall be restored with topsoil, seed and
wmulch. Slopes steeper than 1 on 4 shall be restored with sod.

Any excess material from the restoration operation shall be disposed of by
CONTRACTOR at his expense.

Disturbed areas shall be graded to receive either topsoil and seed or topsoil and sod.
Topsoil, seed, sod, fertilizer and mulch shall conform to the requirements specified on
the Plans and in Section 32 9219, Seeding, or Section 32 9223, Sodding.

CONTRACTOR, at his expense, shall furnish, place, and compact any additional fill,

meeting the approval of ENGINEER, needed to restore the disturbed areas to the cross
sections called for on the Plans or as determined by ENGINEER.
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3.20

Restoration of Aggregate Surfaces

A.

C.

Shoulders:

1.

The shoulder shall be regarded as the area between the edge of pavement and
the ditch, or the area within ten (10) feet (3 m) of the pavement, whichever is the
lesser.

Backfilling of trenches in the shoulder area shall be carried to within five (5)
inches (125 mm) of the existing surface as specified under Trench “A" or Tsench
"B." The remaining depth shall be backfilled with a minimum of five ifich¢s'125
mm) of compacted DSA aggregate with calcium chloride applied, at’the’rate of
six (6) pounds per Ton of aggregate (3 kg per metric ton of aggpegate).

CONTRACTOR, at his expense, shall furnish, place and cgmpact all materials
necessary to complete the backfilling and restoration“gperation within the
shoulder area.

Driveways and Parking Areas:

1.

Aggregate driveway areas shall be regarted asstii€ area from the right-of-way
line to the edge of the traveled roadway-andshall include the shoulder area.

Backfilling of trenches crossing aggregate surfaced driveways and parking areas
shall be carried to the bottomfoffthé& proposed base course as specified under
Trench “B”. The remaining deptb/shall be backfilled with a minimum of six
inches (150 mm) of compacted DSA aggregate, with calcium chloride applied at
the rate of six (6) pounrds pet Ton of aggregate (3 kg per 1000 kg of aggregate).

Aggregate surfaced aréas beyond the limits of the actual excavation which are
disturbed, as defermined by ENGINEER, by such operations as temporary
storage of nfaferials or passage of equipment, shall be resurfaced, at
CONTRAGTOQR'S expense.

a. Upper three (3) inches (75 mm) of disturbed areas shall be removed as
necessary to allow the final elevation of the resurfacing course to be at
the elevation of the drive or parking area which existed prior to
excavation.

b. Disturbed area shall be resurfaced with a minimum of three (3) inches
(75 mm) of compacted DSA aggregate, with calcium chloride applied at
the rate of six (6) pounds per Ton of aggregate (3 kg per metric ton of
aggregate).

CONTRACTOR, at his expense, shall furnish, place, and compact all materials
necessary to complete the backfilling and restoration operations within the
driveway and parking area.

Roads and Streets:

1.

Backfilling of trenches crossing aggregate surfaced roads or streets shall be
carried to within 12 inches (300 mm) of the existing surface as specified under
Trench "B." The remaining depth shall be backfilled with two 6-inch (150 mm)
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D.

layers of compacted DSA aggregate, with calcium chloride applied at the rate of
six (6) pounds per Ton of aggregate (3 kg per metric ton of aggregate).

2. CONTRACTOR, at his expense, shall furnish, place, and compact all materials
necessary to complete the backfilling and restoration operations within the
roadway or street area.

3. Also, any settlement of the aggregate surface shall be restored by placing
additional aggregate, up to the original grade, and shall be done at the
CONTRACTOR's expense.

Compaction:

1. Compaction of all aggregate shall be performed by a pneumagie:-tired roller or a
vibratory compactor until the material forms a stable surface,

3.21 Restoration of Paved Surfaces

A

CONTRACTOR, at his expense, shall provide the matesials riecessary to complete the
backfilling and restoration operations, which shall_iaclitde furnishing, compacting,
forming, placing, rolling, floating, jointing, finishifig, during and providing protection
against elements.

Restoration of any roadways that are partially damaged shall include a minimum
replacement of one (1), full width lane€f yeadway. The length of replacement shall be at
least equal to the width.

Concrete:

1. Backfilling of trefiches®rossing concrete driveways, sidewalks, roads, streets or
parking areas shallbe carried to the bottom of the proposed pavement as
specified undér,/Trénch "B"

2. Unless otherwise specified on the Plans or as determined by ENGINEER, the
concrete, removed shall be replaced with 3,500 psi (24 MPa) concrete of the
thiekness removed and shall include reinforcing equal to the existing, if the
ex1éting pavement was reinforced.

Bitaminous:

. Backfilling of trenches crossing bituminous driveways, sidewalks, roads, streets
or parking areas shall be carried to the bottom of the base course as specified
under Trench "B."

2. Bituminous pavement or bituminous surface course with an aggregate base
shall be replaced in accordance with Section 32 1216, Bituminous Paving.

3. Bituminous surfaced areas beyond the limits of the actual excavation which are
disturbed by such operations, as temporary storage of materials or passage of
equipment, shall be resurfaced with an approved bituminous mixture the same
thickness as removed, but in no case less than two (2) inches 50 mm) in
thickness. Replacement material shall extend to smooth-cut edges, shall be
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uniform in direction and shall be at an elevation which provides a uniform
surface between the undisturbed abutting surfaces.

4, Restoration of any bituminous chip seal shoulders that are damaged or partially
damaged, as determined by ENGINEER, shall include complete replacement full
width and length (extending a minimum of 25 linear feet (7.6 m) beyond the
damaged area both ways).

3.22 Soil Erosion and Sedimentation Control

A

CONTRACTOR shall comply with the requirements of Section 01 5713, Temperary
Erosion and Sediment Control. Prior to commencing any type of eattliwork,
CONTRACTOR shall obtain all necessary permits from the local enforcing’Agency.

CONTRACTOR, at his expense, shall obtain all approvals, secure all pgrmits and post
all bonds and deposits required to comply with the accepted Ergsion and Sediment
Pollution Control Plan.

CONTRACTOR shall provide ENGINEER with a copy of théssoil erosion permit issued
by the local enforcing agency for the Project, prior to cofimencing any type of earthwork
on the Project.

3.23 Excess Excavation

A

End of Section

Excess excavation shall be defined ass.allhsSurplus earth material realized from the
construction that is free of brush, root§, sttinps, broken concrete, pipe, debris, and other
extraneous material.

CONTRACTOR, when requegted by JOWNER, shall transport all excess excavation to a
site(s) designated by OWNERy

1. Excess excavatioh shall be graded by CONTRACTOR to provide positive surface
drainage of thie 8ité(s).

2. Grading shalldbe done such that adjacent properties are not damaged or affected.
The ghading shall include removal of all surface irregularities to provide a
smeeth surface (+ 0.25 foot) (= 75 mm).

Whemdie xcess excavation has not been requested by OWNER, CONTRACTOR shall
remove &nd properly dispose of the material at no additional cost to OWNER.

Proper disposal of all excess excavation, including transportation, grading, and
protection of adjacent properties shall be considered as a final cleanup item. No
additional payment will be made for this item.

Brush, roots, stumps, broken concrete, pipe, debris, and other extraneous material from
the construction shall become the property of CONTRACTOR, and shall be disposed of
per all applicable Laws, rules or regulations. Removal and disposal of this material shall
be considered as part of final cleanup. No additional payment will be made for this item.

OWNER approval of the final site(s) condition in writing will be required prior to final
payment authorization.
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Part 1

Section 03 1100
Concrete Forming

General

1.01 Summary

A.

This Section includes formwork for cast-in-place concrete, complete with furnishing,
preparation, installation, coating, protection, adjustment, removal and accessopies.

1.02 Submittals

A.
B.

Submit manufacturer's literature for form coating.

Submit formwork layout plans, design data and proceduresNif\reguested by the
ENGINEER.

1.03 Related Work Specified Elsewhere

A.

B
C.
D

Concrete Accessories: Section 03 1500

Concrete Reinforcing: Section 03 2000
Cast-In-Place Concrete: Section 03 3000

Structural Excavation and Backfill:@Section 31 2316

1.04 Design Standards

A.

The formwork shall be, designed for the loads, lateral pressure, and allowable
stresses outlined in "Récpmmended Practice for Concrete Formwork" ACI 347 and for
design considexafiefis, wind loads, allowable stresses and other applicable
requirements\of the Tocal building code. The design and construction of the formwork
shall be the respefisibility of the CONTRACTOR.

The formwdrk shall be true in every respect to produce hardened concrete to the
required shape, size, grade and alignment as indicated on the Plan, and of sufficient
strengthy bracing and rigidity to maintain their position and shape under the loads
ald gperations incidental to placing and curing the concrete, as well as all other
forces resulting from the movement of the forms. Limit Panel Deflection to 1/360 of
exact component span to achieve tolerances specified. The forms shall be mortar-tight
at the time concrete is placed in them and shall be so constructed that the surfaces of
the finished concrete will be reasonably free from ridges, fins, offsets, or similar
defects. Adequate and suitable means for removing the forms without injury to the
surfaces or edges of the finished concrete shall be provided

1.05 Allowable Tolerances

A.

Formwork shall be constructed such that the hardened surfaces shall conform to the
tolerance limits of ACI 347, except where more stringent tolerances are required
below:
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1.06

1.07

1.08

1.09

1. Variation from plumb in lines and surfaces of piers, walls, or columns

a. In any ten (10) feet (3 m) of length: 1/4 inch (5 mm) Maximum for
entire length: 1-inch (25 mm)
2. Variation from the level or from the grades
a. In any ten (10) feet (3 m) of length: 1/4 inch (5 mm) Maximum for
entire length: 3/4 inch (20 mm)
3. Variation of distance between walls, columns and beams
a. In any ten (10) feet (3 m) of distance: 1/4 inch (5 mm) Maxiptuffi for
entire distance: 1-inch (25 mm)
4, Variation of the linear lines from established position as ifdicated on the
Plan
a. In any 20 feet (6 m) of length: 1/2 inch (10 mm) YaXimum for entire
length: 1-inch (25 mm)
5. Variation in sizes and locations of sleeves, floor opéings, and wall openings
a. Minus: 1/4 inch (5 mm) Plus: 1/2 inch (38, mm)
6. Variation in cross-sectional dimensions of €oluting and beams and thickness
of slabs and walls
a. Minus: 1/4 inch (5 mm) Plusal/2 ich (10 mm)
7. Variations of footing dimensions froh plan dimensions
a. Minus: 1/2 inch (10 m#n) £hus: 2 inches (50 mm)
8. Thickness + 5%, up to maxighum of 1 inch (25 mm)

Reference Standards

A. ACI - American Concretfe Institute

Storage And Handling

A. Store and handle¢ form coating to prevent contamination of coating in accordance
with manytacturer's recommendations.

Sequenciyg

A. Sequence installation of formwork with the Work of Section 03 2000, Concrete
Reinforcing; Section 03 1500, Concrete Accessories; and Section 03 3000, Cast-In-
Place Concrete.

Qualifications

A. Formwork Designer: Formwork, Falsework, and Shoring Design shall be an
ENGINEER licensed in the State of Pennsylvania with at least five (5) years of
experience designing similar systems.
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Part 2

2.01

2.02

2.03

2.04

2.05

Part 3

3.01

Products

Form Materials
A. Use lumber that is straight, uniform width and thickness, free from knots, offsets,
holes, dents, warpage and other surface defects.

B. Use plywood product of standard psi, waterproof, resin-bonded, exterior-type Douglas
Fir, face adjacent to concrete shall be Grade B or better.

C. Metal forms to be smooth metal plate free of surface irregularities.

D. Circular columns: Fabricated Steel or fiber reinforced plastic with bolfed, together
sections or spirally wound fiber form internally treated with release ggéut=for height
of column.

E. Chamfer Strips: Use clear white pine, surface against concreté\planed, 1-inch (25

mm) bevel width or cant strip.

Form Coating

A. Use non-staining form oil or other mineral, bil\which will neither discolor nor
otherwise injuriously affect the concrete.

Form Ties

A. Use permanently embedded stainléss steel body type with removable end cones on
outer ends, permanently embedded portion shall be 1 % inch (25 mm) back from
concrete face.

Forms - General

A. Use forms that conte¥m to ACI 347. Fabricate with facing materials that produce the
specified toleramce'requirements of Article 1.04 of this Section; produce true surfaces,
sharp corpegs and true lines; and are free of offsets, ridges, bulging, waves and
concayeproiivex areas.

Layout
A. Use regular and uniform pattern; long dimension of panels vertical; joints horizontal,
vertical and aligned; form ties uniformly spaced and aligned in horizontal and
vertical rows. Provide 4 x 8 foot panels or larger to reduce form seam lines, except
where restricted by location of openings, joints, or shape of the structure.
Execution

Preparation

A. Forms shall not be reused if there is any evidence of surface wear and tear or defects
which would impair the quality of the surface. All surfaces of forms and embedded
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3.02

3.03

materials shall be cleaned of any mortar from previous concreting and of all other
foreign material or water before coating is placed in them.

Forms shall be coated in accordance with manufacturer's recommendations before
the form or reinforcement is placed in final position. Surplus coating on form
surfaces, or any coating on reinforcing steel and construction joints shall be removed
before placing concrete.

Installation

A.

Forms shall be sufficiently tight to prevent loss of mortar from the concretégsét true
to the lines and elevations indicated on the Plans, tied and braced to w€thain true
during and after concrete placement within tolerances of Article 1.04(of $his Section.
The ENGINEER may at any time condemn any section or sectighsVof forms found
deficient in any respect, and such form shall be promptly removetl arnid replaced.

No wooden spreaders shall be allowed to remain in the g6ficrete. No metal shall be
within 1-inch (25 mm) of any surface.

Place chamfer strips in forms to bevel all External ¢orhers, edges, joints and other
structural elements exposed to view, including uSe of dummy chamfer and false
joints to provide neat and uniform appearanceNE%pbdsed corners and edges shall have
3/4" x 3/4" -45 degree chamfers (20 mm %20 mam x 45 degree), unless otherwise
indicated on the Plan.

Provide temporary openings at the bdsgafwall forms and at the other points when
necessary to facilitate cleaning and\Jfhspection immediately before depositing
concrete.

Secure in position wedges gised\for final alignment and items to be embedded in
concrete.

Forms for keyways shall b&,prepared in advance of pouring concrete. Keyway forms
in slab edges and vefttical wall joints shall be rigidly secured in place before the
concrete is pouredForms for keyways for horizontal joints in walls may be placed at
the conclusion ofythe pour, but proper provision shall be made for obtaining and
holding the full depth and form of the keyway. Raking, shoveling, or tooling in
keyways igmot acceptable.

Provifle/Jopefiings and recesses and place sleeves in the concrete as may be required
and furniéhed by other sections of these specifications or as shown on the drawings.

Adjustment of Forms

A

B.

Positive means of adjustment should be provided to permit realignment or
readjustment of shores if excessive settlement occurs.

A pair of wedges may be used at the top or bottom of shores, but not at both ends, to
facilitate vertical adjustment, to correct uneven settlements, or to facilitate
dismantling of the formwork.

Screw jacks for pipe shores or scaffold-type shoring may be used at both top and
bottom so long as they are secured by the shore or scaffold leg against loosening or
falling out, to avoid lateral deflections.

During and after concreting, but before initial set of the concrete, the elevations,
camber, and plumbness of formwork systems shall be checked, using telltale devices.
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Appropriate adjustments shall be promptly made where necessary. If, during
construction, any weakness develops, and the formwork shows any undue settlement
or distortion, the Work shall be stopped, the affected construction removed if
permanently damaged, and the formwork strengthened.

3.04 Removal of Forms

A.

Forms, wedges or shoring shall not be removed or disturbed until the concrete has
attained sufficient strength to safely support all superimposed dead, tembpomary
construction, and live loads. When forms or shoring are removed, there shall, b€ no
excessive deflection or distortion of the concrete. Forms shall be renfGyeéd’in an
orderly fashion; with care to avoid surface gouging, corner or edge breakage, or other
damage or injury to the concrete surface or physical property; and without impact or
shock, to permit the concrete to carry its share of the loads gradwally)and uniformly.
Form removal shall not impair the safety and serviceabiliti of the structure or
concrete members.

Forms and shoring in the formwork used to support the weight of concrete in beams,
slabs, and other structural members shall remain in place a minimum of 10 days or
until the concrete has reached a minimum of 80% of the<t¢sign compressive strength.
The cylinder strength shall be based on testySpetimens cured in the field under
conditions which are not more favorable than theymost unfavorable conditions for the
portions of the concrete which the test speginienis represent and shall be determined
in accordance with Section 03 3000, Cast-Ih-Place Concrete.

Formwork for columns, walls and othergvertical members shall remain in place a
minimum of two (2) days or until the concrete has attained a minimum of 75% of its
design strength. Where suchy fdrmywork also supports the formwork of beams and
slabs, the removal times of\tfe Tatter shall govern. Face and edge forms shall be
removed as soon as practicable and permitted by the ENGINEER in order to
facilitate effective repairfof'yoids or broken corners before the surface has dried.

Forms and shoring ini¢h# formwork shall not be removed without the approval of the
ENGINEER The, m#fiimum in-place times are for ordinary conditions and represent
cumulative rumber of days, not necessarily consecutive, after the concrete was
placed, during wiich the temperature of the air surrounding the concrete is above 50
degrees F{ (19° C). The times may be increased or decreased as directed by the
ENGINEER, dependent on-air temperatures, cement type, concrete additives or
other copnditions of the Work in accordance with ACI 347.

3.05 Reshoring

A

End of Section

When removing forms before structural members are strong enough to carry dead
load and/or construction loads, reshores shall be installed to assure safe distribution
of loading. Reshoring operations shall be planned in advance and shall be subject to
the ENGINEER's review. During reshoring, no construction loads shall be permitted
on the new construction. Reshores shall be placed as soon as practicable after form
removal, but in no case later than the end of the working day on which form removal
occurs and shall remain in place until the concrete has acquired the required
strength.
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Section 03 1500
Concrete Accessories

Part 1 General

1.01  Scope

A. This Section includes joint fillers, joint sealants, and miscellaneous embedded itenas in
concrete.

1.02 Related Work Specified Elsewhere

A. Concrete Forming: Section 03 1100
B. Concrete Reinforcing: Section 03 2000
C. Cast-In-Place Concrete: Section 03 3000

1.03 Reference Standards

A. ASTM - American Society for Testing Materials
B. CRD - U.S. Army Corps of Engineersf Hatfidbook for Concrete and Cement
Specifications

1.04 Submittals

A. Submit certified manufactupér'staffidavits for expansion joint filler and joint sealant
to verify compliance with thes@pplicable Specifications.

B. Submit a schedule of conrate pouring and indicate locations of proposed construction
and expansion joints.This’schedule is subject to approval of the ENGINEER.

1.05 Environmental Requirements

A. Environmental requirements relative to temperature for placing joint sealants are
specified in/aiticle 3.04 of this Section.

1.06 Sequencing

A. The CONTRACTOR shall sequence installation of miscellaneous embedded items with
the Work of Section 03 1100 Concrete Forming; Section 03 2000, Concrete Reinforcing;
and Section 03 3000 Cast-In-Place Concrete.

Part2 Products

2.01 Joint Filler
A. Preformed Expansion Joint Filler for Concrete (Bituminous Type) ASTM D994.

B. Preformed Expansion Joint Fillers for Concrete Paving and Structural Construction
(Nonextruding and Resilient Bituminous Types) ASTM D1751.
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2.02

2.03

2.04

2.05

C. Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and
Structural Concrete ASTM D1752.

Joint Sealer

A. Concrete Joint Sealer, Hot-Poured Elastic Type ASTM D1190.

B. Joint Sealants, Hot-Poured, For Concrete and Asphalt Pavements ASTM D3405.

C. Joint Sealants, Hot-Poured, Elastomeric Type, for Portland Cement Concrete

Pavements ASTM D3406.

Concrete Anchors

A.

General

1. Select type and size to achieve required loading capacity uging information
provided by manufacturer. If required type is notsinglicated, select type
appropriate to conditions and item being fastened{

2. Maintain critical edge distance and gpacing per manufacturer’s
recommendations for all anchors. Provide tamper proof hardware when called
for on the plans.

Adhesive Anchors

A.

Combination capsule adhesive and ing€rfiaystem; chisel pointed threaded rod with hex
nut/washer, reinforcing bar, or internally threaded insert, installed into pre-drilled
anchor hole using rotary hammer«drill, crushing glass capsule containing two part
epoxy acrylate resin (vinyl esper)wih’ quartz aggregate and hardening agent, forming
adhesive mortar.

Threaded rod: ASTM A 193 Grade B7, ASTM A 194 Grade 2H or ASTM A 563 Grade
DH nuts, and ASTM FE,436 y’ashers; plated in accordance with ASTM B 633, SC1, with
Type II yellow chrom@teftreatment or Type 304 stainless steel when specified on the
plans.

Threaded Insert:)/ Carbon steel tubular insert, internally threaded, plated in
accordanceswith ASTM B 633, SC1.

Wedge, Typ&Anchors

A.

B.

One piece body with expansion mechanism installed in pre-drilled hole using matching
tolerance bit.

Carbon steel anchor body, washers, nuts and wedges, plated in accordance with ASTM
B 633, SC1, Type III or Type 304 stainless steel anchor body, washers, nuts and wedges
when so indicated on plans.
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Part 3

3.01

3.02

3.03

3.04

3.05

3.06

Execution

Contractor's Verification

A. Inspect the locations and surfaces to receive joint filler, joint sealer, or miscellaneous
embedded items and correct defects or conflicts which will affect the proper
performance of the item to be placed.

Preparation

A. All accessories to be embedded into concrete shall have contact surfacestreeof dirt,
curing compound, protrusions of hardened concrete or any other fof@igw material
which would affect bond with concrete.

B. Prime surfaces in accordance with manufacturer's recommendations.

Installation of Joint Fillers

A. Details, including materials and methods of instaifatign’ of joint fillers shall be as
indicated on the Plans and as approved by the ENGENEER.

Installation of Joint Sealants

A. Joints shall not be sealed when the séglant, air or concrete temperature 1s less than
40° F (4° C). Bond breaker and baclkup material shall be installed where required as
indicated on the Plans or manufaetuber's recommendations.

Concrete Anchors

A. Do not begin installatien“until substrates have been properly prepared. Do not proceed
with installation if gub§tirate preparation is unsatisfactory.

B. Clean surfaces thoredghly prior to installation. Prepare surfaces using the methods
recommended %y £he manufacturer for achieving the best result for the substrate
under the pwpject conditions.

C. Instadl wmacfordance with manufacturer's instructions and recommendations and as
required By applicable code. Anchor applied items neatly, with item mounted plumb
and Yevel unless otherwise indicated.

D. The ENGINEER reserves the right to require the anchor manufacturer's
representative to demonstrate proper installation procedures for post-installed
anchors and to observe CONTRACTOR's installation procedures, at no extra cost to
OWNER. The ENGINEER reserves the right to require pullout or shear tests to
determine adequacy of anchors, at no extra cost to OWNER.

Miscellaneous Embedded Items

A. All sleeves, inserts, anchor bolts, and other embedded items required for adjoining
Work or for its support shall be placed prior to concreting.
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B. Embedded items shall be positioned accurately and supported against displacement.
Voids in sleeves, inserts, and anchor slots shall be filled temporarily with readily
removable material to prevent the entry of concrete into the voids.

End of Section
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Part 1

1.01

1.02

1.03

1.04

1.05

Section 03 2000
Concrete Reinforcing

General

Scope

A. This Section includes the furnishing, fabrication, placement and care of materiglused
as concrete reinforcement.

Related Work Specified Elsewhere

A. Concrete Forming: Section 03 1100
B. Concrete Accessories: Section 03 1500
C. Cast-In-Place Concrete: Section 03 3000

Reference Specifications

A. The latest or current ACI Standards and Codé\Requirements for "Concrete and
Reinforced Concrete" shall govern all concrete Work except where otherwise specified
herein. Copies of standards can be obtained frgm the American Concrete Institute.

Testing Agency

A. All testing agencies shall meet™the requirements of Recommended Practice for
Inspection and Testing Agenties fow'Concrete, Steel and Bituminous Materials as Used
in Construction, ASTM E329.

Allowable Tolerances

A. Fabrication
1. ShearedJength: + 1-inch (25 mm).
2. Dépth of truss bars: +0, -1/2 inch (+0, -10 mm).
3. Starrups, ties, and spirals: + 1/2 inch (10 mm)
4. All other bends: + 1-inch (+25 mm).
B. Rlacement
1. Concrete cover to form surfaces: + 1/4 inch (=5 mm).
2. Minimum spacing between bars: -1/4 inch (-5 mm).
3. Top bars in slabs and beams:
4, Members eight (8) inches (200 mm) deep or less: + 1/4 inch (5 mm).
a. Members more than eight (8) inches (200 mm) but not over two (2) feet
(600 mm) deep: + 1/2 inch (+10 mm).
b. Members more than two (2) feet (600 mm) deep: + 1-inch (25 mm).
5. Crosswise of members: Spaced evenly within two (2) inches (50 mm) of stated
separation.
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6. Lengthwise of members: + 2 inches (+50 mm).

a. Maximum bar movement to avoid interference with other reinforcing

steel, conduits, or embedded items: 1-bar diameter, with approval from
the ENGINEER.

1.06  Source Quality Control

A. Reinforcing steel shall be subject to inspection at the source of supply, fabricator, or
after delivery to the Project Site at the discretion of the ENGINEER.
B. The CONTRACTOR may be required to furnish additional test of reinforcing steel for

each 100 tons (90 metric ton) or fraction thereof. Testing for bend, pull, elgfigation and
weight to assure compliance with Specifications shall be in accordan€e,with ASTM
A370.

1.07 Reference Standards

A. ACI - American Concrete Institute
B. ASTM - ASTM International
C. CRSI - Concrete Reinforcing Steel Institute

1.08 Submittals

A. The CONTRACTOR shall submit Shep Peawings indicating the size and dimensions
for fabrication and placing of reinfofging steel, including bar schedules, stirrup
spacing, and diameter of bend barst, Bar supports type and grade shall be indicated.

B. The CONTRACTOR shall sfbmit,_test certificates of the manufacturer's laboratory,
identifying chemical and physical analysis of each load of reinforcing steel delivered.

C. The CONTRACTOR sh4fl submit test certificates of a qualified independent testing
agency evaluation of thi@fréchanical splice devices to assure compliance with ACI 318.

1.09 Delivery, Storage, and Handling

A. Deliver reinforcement to Project site in bundles tagged and marked in accordance with
"Manuyed offSfandard Practice" of the CRSI.

B. Reinforgirg steel shall be stored above ground on platforms or other supports, in an
ord@xly manner to facilitate inspection and checking, and be protected from physical
injuries or contamination.

110 Sequencing

AL The CONTRACTOR shall coordinate placement of the reinforcing in a manner which
will not prevent the proper and timely completion of dependent construction phases.

Part2 Products
2.01 Reinforcing Bars

A. All reinforcement shall be of the grade and type as specified herein unless otherwise
indicated on the Plans or Shop Drawing.
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2.02

2.03

2.04

2.05

a. Deformed and Plain Billet-Steel Bars: ASTM A615, Grade 60.
b. Rail-Steel Deformed and Plain Bars: ASTM A616, Grade 60.
c. Axle-Steel Deformed and Plain Bars: ASTM 617, Grade 60.
d. Low Alloy Steel Deformed Bars: ASTM A706.
2. Mats
a. Fabricated steel bar or rod mats of the clipped type shall confopm to
ASTM A184.

Welded Wire Fabric

A. Welded wire fabric shall be in flat mats only.
1. Plain
a. Conform to ASTM A185, 6 x 6 — w2.9 x w29 unless otherwise indicated
on the Plans.
2. Deformed
a. Conform to ASTM A496, 6 x 6 —w2A9% w2.9 unless otherwise indicated
on the Plans.

Tie Wire

A. Plain
1. Conform to Cold Drawn Stee]l Wire for Concrete Reinforcement, ASTM A82,

16-gage minimum siZe.

B. Deformed
1. Conform to Defarmed Steel Wire for Concrete Reinforcement, ASTM A496, size

D-4 minimuni,

Bar Supports

A. All metal bar supports shall be fabricated from cold-drawn steel wire in accordance
with gmmrert LRSI Standards.

B. Stainlesgssteel supports shall be of Type 1, with stainless steel wire conforming to
ASTM A493 attached to the tips of the support so the non stainless wire will lie no
closef than 1/4 inch (5 mm) from the form surface.

C. Plastic coated supports shall be of Type 1, with plastic coating of polyethylene
conforming to ASTM D1248 on the legs and tips.

D. Precast concrete brick supports shall conform to ASTM C55, Type 1, Grade N.

Fabrication

A. Bars shall be bent cold to the shapes and dimensions as indicated on the Plans, or as
required by the current "Manual of Standard Practice" of the CRSI. Steel shall not be
bent or straightened in a manner that will injure the material. Bars with kinks or
improper bends shall not be used.

B. The diameter of bend measured on the inside of the bar for standard hooks, other than

stirrups and tie hooks, shall not be less than the values of the following table.
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Part 3

3.01

3.02

3.03

3.04

Minimum Diameters of Bend

Bar Size Minimum Diameter
#3 through #8
(#10M - #25M)

#9, #10, and #11
#29M - #36M)

#14 and #18
#43M - #57M)

6 bar diameters

8 bar diameters

10 bar diameters

C. Bends for stirrups and ties with number 5 #16M) bar and smallég shall not be less
than four bar diameters. For bars larger than No. 5 #16M), shall\be*according to the
“Minimum Diameter of Bend” table above.

D. Bends for stirrups and ties for welded wire fabric shall not b&less than 4-bar diameters
for deformed wire larger than D-6 and 2-bar diametergrfox all other wires. Bends with
inside diameter of less than 8-bar diameters shallsngt«bie) less than 4-bar diameters
from nearest welded intersection.

Execution

Contractor's Verification

A. The CONTRACTOR shall éxafitie the areas in which the reinforcing steel is to be
placed to assure proper lines aud levels.

Preparation

A. Remove dirt, greades®il, loose mill scale, excessive rust, and foreign matter that will
reduce bond with doncrete or splicing method.

B. The ends gfbars to be butt spliced shall be cut square and smooth.

Installation - Géneéral

A. Reififorcing shall be placed as indicated on the approved Shop Drawings, within
allewable tolerances. Bar supports, as indicated on approved Shop Drawings, or in
Specifications, shall be used for proper separation and support of reinforcing steel.

Minimum Spacing

A. Unless otherwise indicated on the Plans, the minimum spacing of bars shall be the
following:

1. Footings and other principal structural members in which the concrete is
deposited against the ground shall have three (3) inches (75 mm) of concrete
between the bar and the ground contact surface.

2. Concrete surfaces which, after removal of the forms, are to be exposed to the
weather or in contact with the ground or liquids, shall be protected with two
(2) inches (50 mm) of concrete.
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3.05

3. The concrete protective covering for any reinforcement at surfaces not exposed
directly to the ground, liquids or weather shall be 3/4 inch (20 mm) for slabs
and walls and 1-1/2 inches (40 mm) for beams and girders.

4. Column spirals or ties shall be protected everywhere by a covering of concrete
cast monolithically with the core and shall be at least 1-1/2 inches (40 mm).

5. Concrete protection for reinforcement shall in all cases be at least equal to the
diameter of bars, except for concrete slabs as noted above.

6. The minimum center to center distance between parallel bars shall be=2-1/2
times the diameter of the bars. In no case shall the clear spacing betweeh bars
be less than one inch (25 mm) nor less than 1-1/3 times the maximugn jsize of
the coarse aggregate. The maximum center to center distance in pédrallel bars
shall be 18 inches (450 mm). Where reinforcement in beamg and girders is
placed in two (2) or more layers, the clear distance betweendayers shall be not
less than 1-inch (25 mm), and the bars in the upper lasiersishall be placed
directly above those in the bottom layer.

7. Welded wire fabric designated as load-carrying reinforcement shall be
overlapped wherever successive mats are contiuous in such a way that the
overlap measured between outermost cross wires ofeach fabric sheet is not less
than the spacing of the cross wires plu$ tWo @)*inches (50 mm). It shall be
supported as required for reinforcing baa's,

Splicing

A.

B.

Splices shall be avoided at points 6f madximum stress. Splicing of bars shall be in
accordance with ACI 318.

Splicing of bars shall be don®b# overlapping in accordance with ACI Detailing Manual
SP-66, and securely laced with wire unless indicated otherwise on the Plans or
approved Shop Drawing|(

Lap adjoining wire megh/by no less than one (1) full mesh and lace securely with wire.
Offset end laps My adjacent widths to prevent continuous splice.

Welded wire tabri¢ reinforcement shall be overlapped wherever successive mats are
continuougsm such a way that the overlap measured between outermost cross wires of
each fabrielshieet is not less than one full mesh spacing plus two (2) inches (50 mm).
The falfric/shall extend across supporting beams and walls and to within four (4) inches
(10Q,mm) of concrete edges. It may extend through contraction joints where alternate
wireg are field cut. It shall be adequately supported during placing of concrete to insure
its proper position in the slab either by the methods of Article 3.06 of this Section or
by laying the fabric on a layer of the fresh concrete of the correct depth before placing
the upper layer of the slab.

Vertical bars in columns shall be offset at least 1-bar diameter at lapped splices. To
insure proper placement, templates shall be furnished for all column dowels.

Bars of size 14, 18 or larger #43M #57M or larger), where size 11 (#36M) bars are butt
spliced to larger sizes and/or when approved by the ENGINEER shall be welded in
accordance with ACI 301 by full penetration butt welds. Adequate jigs and clamps or
other devices shall be provided by the CONTRACTOR to support, align and hold the
longitudinal centerline of the bars in a straight line.

Bars larger than size eleven (#36M) may be butt spliced by mechanical devices
approved by the ENGINEER, in accordance with ACI 318. Splices shall be made using
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manufacturer's standard jigs, clamps, ignition devices and other required accessories
to support, align and hold the longitudinal centerline of the bars in a straight line.
3.06 Securing Reinforcement

A. Reinforcement shall be securely laced with wire to supports or reinforcing to prevent
displacement during the concrete placement, as required by the current "Manual of
Standard Practice" of the CRSI.

3.07 Field Quality Control

A. The ENGINEER shall inspect the reinforcing steel after it has been installe the
reinforcing steel placement shall be approved by the ENGINEER prior to ent of
concrete.

B. The CONTRACTOR shall avoid displacement of the reinforcing st ing concrete

placement.

End of Section Qo
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1.01

1.02

1.03

1.04

1.05

1.06

1.07

Section 03 3000
Cast-in-Place Concrete

General

Scope

A. This Section includes all monolithic cast-in-place concrete work completg with
materials, mixes, installation, and testing.

Related Work Specified Elsewhere

A. Concrete Forming: Section 03 1100

B Concrete Accessories: Section 03 1500

C. Concrete Reinforcing: Section 03 2000

D Mortar and Masonry Grout: Section 04 0650

Reference Standards

A. Unless otherwise specified, the Work of this®Seetion shall conform to the applicable
portions of the following Standard Specifiéations:
1. ACI - American Concrete Institite
2. ASTM - ASTM Internationab
3. PennDOT - PennSywanta Department of Transportation, Pub 408

Construction Specifications (latest edition).

Reference Specifications

A. The latest or ctgrént ACI Standards and Code Requirements for "Concrete and
Reinforced Concrefe" shall govern all concrete Work except where otherwise specified
herein.

Testing Ageney

A. All 1spections and tests required by this Section shall be performed by organizations
acceptable to the ENGINEER.

Alfewable Tolerances

A. See Section 03 1100, Concrete Forming, for the allowable tolerances for concrete
surfaces.

Design Criteria

A. Mixes shall be designed and tested for each size and gradation of aggregates and for
each consistency intended for use. Design quantities and test results of each mix shall
be submitted for review.
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1.09

Necessary construction joints are shown on the Plans. Modification of location or
placement of construction joints not indicated on the Plans shall be subject to approval
of the ENGINEER. In general, they shall be located within the middle one-third of the
span of slabs, beams, and girders unless a beam intersects a girder at this point, in
which case the joint in the girder shall be offset a distance equal to twice the width of
the beam.

Joints in walls and columns shall be at the underside of floors, slabs, beams, or girders
and at the tops of footings or floor slabs. Beams, girders, brackets, column capitals,
haunches, and drop panels shall be placed at the same time as slabs. Joints shall be
perpendicular to the main reinforcement.

Expansion joint locations and details shall be as shown on the Plans. In fid.case shall
any fixed metal be continuous through a expansion joint.

Keyways shall be provided in all joints where required to provide«orieither shear or
water-tightness. Unless otherwise required, the width of keyis shall be at least
one-third the thickness of the section at that point and theix depph at least one-third
their width.

Source Quality Control

A. Furnish tests of cement and aggregates. Matémal, sampling shall conform to the
following ASTM Standards:
1. Cement C183
2. Aggregates D75.
B. Testing shall be in accordance with¥applicable ASTM Standards to assure compliance
with Specifications.
1. Make tests for the follgwing quantities, or fraction thereof:
Cement 550 tons
Fine Aggxegate 2,000 Tons
Coarse Aggregate 2,000 Tons
C. Use samé€ brand cement for any given structure produced by a single mill unless
othetwise provided by authorization of the ENGINEER.
Sulmittals
A. Submit Shop Drawings showing the location of joints. Included shall be a schedule of
the concrete pouring. The location of joints and pouring schedule shall be subject to
approval by the ENGINEER.
B. The CONTRACTOR shall submit test reports for cement and aggregates to assure
compliance with the Specifications.
C. Concrete mixture designs and test data shall be submitted for review by the

ENGINEER with a written request for approval. No concrete shall be placed until the
CONTRACTOR has received such approval in writing.
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1.10

Each mixture report shall include:

1. Slump on which design is based.

2 Total gallons of water per cubic yard.

3. Brand, type, composition, and quantity of cement.
4

Brand, type, composition, and quantity of pozzolan or other mineral
admixtures.

o

Brand, type, composition, and quantity of ground granulated blast furnace
slag.

Specific gravity and gradation of each aggregate.
Ratio of fine to total aggregates.
Weight (surface dry) of each aggregate, Ibs./c.y.

© ® 3>

Brand, type, ASTM designation, active chemical ingrediéats, and quantity of
each admixture.

10. Air content.
11. Compressive strength based on 7-day and 28%4¥ gompression tests.
12. Time of initial set.

Submit manufacturer's literature of abrdSive wear resistant floor finish and of
chemical curing compound for review byathe ENGINEER.

Submit a sample concrete delivery ticket for review by the ENGINEER.

Submit tickets collected at the s#te,of concrete placement accompanying each load of
concrete. A printout systemgfor producing these tickets in connection with automatic
batching will be permitted.

Each ticket shall be seridllypnumbered, show the charging time, quantity and grade of
concrete, location of deliyéry and the signatures of inspectors at the plant and site.
Transit mixed copiceet€ tickets shall also include revolution counter reading at
charging and mixing-Completion.

Submit reports™6f the sampling and testing of slump, air content and strength
performed!

Subm#{ reports of nondestructive, core and/or liquid retention testing required for
acgeptance of concrete in place.

Material Storage and Handling

A.

Materials shall be stored and handled in accordance with ACI 304 and as specified
below.

When permission is given to store cement in the open, a floor at least six (6) inches
above the ground and a waterproof covering shall be provided and so placed as to
insure runoff in case of rain.

Cement sacks shall be thoroughly shaken when emptying sacks into the batch. Cement
salvaged by the CONTRACTOR by cleaning sacks mechanically or otherwise, or from
discarded sacks of cement, shall not be used in the Work. The use of a fractional sack
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1.1

Part 2

2.01

2.02

2.03

G.

of cement will not be permitted unless the fractional part is measured by weight. At
the time of its use in the Work, the cement shall be free from lumps.

No aggregates which have become intermixed prior to proportioning shall be used.
Sufficient aggregate shall be available at the site to preclude the possibility of
damaging delays while placing the concrete.

Cars used for shipping aggregates shall be clean and in good repair. The use of straw,
marsh, hay or other similar materials for closing cracks or holes in cars will not be
tolerated.

Pozzolans and other cementitious materials shall be stored and handled in the-nfanner
of cement.

Store and handle curing compound in a manner to prevent contaminatiGn.

Environmental Requirements

A.

Environmental requirements shall be in accordance wit ACL305 for hot weather
concreting, and ACI 306 for cold weather concreting! Specific temperature
requirements are contained in Article 2.10 of this Sectign for mixing and Article 3.13
of this Section for placing.

Products

Materials - General

A. The materials shall meet the requiréments of ACI 301, ACI 318, and PennDOT Section
700.

B. Concrete materials shall be tésted and inspected as the Work progresses. The review
and/or check-test of theNproposed materials, securing of production samples of
materials at plant gteékpiles and/or review of the manufacturer's reports for
compliance will be performed at no cost to the CONTRACTOR.

C. Testing and inspéetioh required due to substitution or change of materials requested
by the CONTRACA'OR shall be at the CONTRACTOR's expense.

Cement

A. Cement shall be the type as indicated on the Plans or as specified.

1. Type II, conforming to ASTM C150, air-entraining Portland cement for all
work, unless otherwise specified.

Aggregates

A. Washing will be required to eliminate the dust, clay, or silt coating. Aggregates which
have been washed shall not be used sooner than 24 hours after washing, unless
approved by the ENGINEER.

B. Coarse aggregate shall be gravel or crushed rock, conforming to PennDOT Section

703.2. Type A, No. 8 for members eight (8) inches (200 mm) or less in thickness and
Type A, No. 57 or 67 for other construction.
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2.05

2.06

2.07

2.08

Gravel shall consist of hard, clean, durable particles of rock or pebbles and shall be
free from lumps of clay.

D. Crushed rock shall consist of angular fragments of crushed hard heads or boulders or
crushed igneous rock free from weathered rock and of uniform quality.
E. Fine aggregate shall be natural sand shall conform to PennDOT Section 703.1, Type
A.
F. Fine aggregates shall consist of sharp sand which shall be composed of clean, hard,
durable grains and shall be free from lumps of clay and organic deleterious substances.
Admixtures
A. Admixtures shall be used to achieve concrete as indicated on thefPlans or specified
herein. Calcium chloride shall not be used.
1. Air-entraining, conforming to ASTM C260.
2. Pozzolan and Fly Ash, conforming to ASTM C618, Class C or F.
3. Water reducing, conforming to ASTM C494.
4. Retarder, conforming to ASTM C494.
5. Plasticizer, conforming to ASTM C494,
6. Ground granulated blast furnaeg stag=€onforming to ASTM C989, grade 100.
B. Abrasive wear resistant floor finish shal¥fbe packaged, dry combination of Portland
cement, graded Quartz aggregate‘and dispersing agents formulated to produce an
abrasive and wear resistant ntorfolithic surface.
Joint Filler
A. See Section 03 1500, €ohcrete Accessories.
Water
A. Water shallybe free from oil, acid, alkali, organic matter, and any other deleterious

substameesd Water approved by the Local Board of Health may be used without testing.
Watenfromh other sources shall be tested before using.

Curipg,Compound

A

Mixes

Shall be adequate to prevent checking, cracking and loss of moisture, conforming to
ASTM C309.

Concrete shall consist of a mixture of air-entraining Portland cement, coarse and fine
aggregate, and water with admixtures if required. Admixtures shall not be used
without the ENGINEER's review. The mixture, combined in proportions, shall meet
the requirements of PennDOT Section 704, and ACI 211.1.

Provide concrete meeting requirements in Table 03 3000-1 unless otherwise shown on
the plans.
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2.09

210

Min. Compressive

Class Location Strength at 287 | Max. w/cm ratio Requirements
days (psi)
A 5000 0.40 fume or 25% max
surface flv ash
structures Y
Pavements,
B sidewalks 4000 0.45 -

Aggregates shall be proportioned by weight, except for small structufes and for
incidental Work requiring less than ten (10) cubic yards of concrete, in Which case they
may be proportioned by volume when approved by the ENGINEERX

Cement in bulk, when permitted, shall be proportioned by weight,

When proportioned by volume, the amount of each aggregate required for a single
batch shall be measured separately and accurately. Shaqvel thethods of measuring will
not be permitted. The unit of volumetric measurement shall be one (1) cubic foot.

When proportioned by weight, the amount of eagh@ggregate required for a single batch
shall be weighed in a separate container. The@gquipment for weighing shall be of an
approved type, and of such accuracy that thete slall not be an error of more than one
(1) percent in any one (1) batch.

Batching Admixtures

A.

B.

The batching of admixtures 6 dchitve and maintain production of the mix design of
concrete shall be in accordaneé with ACI 212.

If the air content is fopnid to be less or greater than the specified amount, the
CONTRACTOR shall gmmediately discontinue Work and correct the air content.

Decreasing the ain{centént may be accomplished by blending air-entraining Portland
cement with Portlafrd cement, manufactured at the same mill, in a ratio which will
reduce the air‘egitent to a value within the specified limits, this blending shall be
reviewed b¥the ENGINEER.

Increqsiti® the air content may be accomplished by adding to each batch a sufficient
amountWf air-entraining admixture to bring the air content up to the designed amount.

Pozzolan and ground granulated blast furnace slag shall be proportioned based on the
mix design approved by the ENGINEER per Article 1.09 of this Section to produce
watertight concrete.

Water Reducer can be used to reduce the water requirement of concrete to obtain
consistency of slump, modify workability, increase strength or any other approved use.

Temperature Limits of Mixture

A.

The temperature of the cement, at the time of delivery to the mixer, shall not exceed
165 degrees F (74°C). It may be required that it be stored at the CONTRACTOR's
expense until cooled to that temperature.

The temperature limits of aggregates and water entering the mixer shall be as follows:
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2.1

Limits Of Temperatures

Minimum Maximum
Water 75°F 140°F
Fine Aggregate 65°F 140°F
Coarse Aggregate 65°F 110°F
Concrete (resulting) | 60°F 90°F

Mixers and Mixing

A.

Concrete mixing operations shall be in accordance with ACI 304sand PennDOT,
Section 704, and shall be subject to random inspection during the progress of the Work
at no charge to the CONTRACTOR.

Central Mixed Concrete

1.

Mixers shall be capable of quickly and completély discharging without
segregation or loss. The efficiency of the mi%erf\shall be maintained at all
times through repair or replacement of worty parts’when necessary. They shall
be provided with readily adjustable, aupdmatic devices which will measure the
cement and water within one (1) paréent and admixtures within three (3)
percent. The drum of the mixer shall b2 kept free from hardened concrete and
shall be completely emptied¢befer® recharging. Retempering or remixing
concrete that has partially set\will not be permitted. The mixer shall be
cleaned thoroughly each tirfie when out of operation for more than 1/2 hour.

Recommended mixing time is a minimum time of one (1) minute for one (1)
cubic yard, with ahadditional 15 seconds for each additional cubic yard.

The concrete ghalibe delivered to the site in clean, tight truck bodies designed
for this puyposerand painted with paraffin if necessary for easy dumping. The
concrete at the point of delivery shall have the proper consistency and shall be
free from/segregation. Mechanical agitators in the truck bodies will be
reguired if the period of time from the mixing plant to the point of dumping
excéeds 30 minutes.

N6 concrete shall be dumped if the elapsed time from the mixing plant to the
point of dumping exceeds 60 minutes.

Transit Mixed Concrete

1.

Transit-mix concrete shall be in accordance with ASTM C94. If transit-mix
concrete is used, it shall meet all the foregoing requirements specified for
central mixed concrete and, in addition, the following:

a. The batched materials shall be properly proportioned and in a dry
state. The proper amount of water shall be added to the mixer on the
trucks, and no additional water shall be added. No admixtures or
accelerators shall be added except as herein noted, without the
approval of the ENGINEER. Trucks shall not be loaded beyond their
rated capacity and shall have mixing drums cleaned of all set-up
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materials at frequent intervals while in use. Trucks with leaking
water valves shall not be used.

b. Recommended mixing speed should be no less than 12 revolutions per
minute, with a minimum of 90 revolutions or until the mix is
satisfactory.

c. Mixing shall be continuous after water is added to the mix in the drum,

but no concrete shall be placed in the forms more than 90 minutes after
water is added to the mix.

d. Truck-mixed concrete shall be delivered to the site of the Wark and
discharged from the mixer within the maximum period of 1-¥/2'hours
from the first introduction of water to the mix. Any conetrdte which
remains in the mixer after this period and any concretd which appears
too stiff to be properly workable or which appears todhave begun to take
its initial set shall be rejected and removed from, the Site of the Work.

D. The OWNER may employ an independent testing laborafoly™e provide a qualified
inspector to be present at the plant where batching of conéfete occurs. The inspector
shall verify the compliance of the mix with the Specifigations and shall sign a form
indicating the quantity of concrete and the concrete mixtitse of each load.

212 Change of Mixture

A. If the CONTRACTOR requests a changeltor substitution of approved batch
proportioning, mixing, or delivery opefatiensradditional testing and/or inspection shall
be at the CONTRACTOR's expense.

2.13  Acceptable Manufacturers

A. Acceptable manufacturexs ofNabrasive wear resistant floor finish include: Master
Builders Company "Mastergon Aggregate,”" Sonneborn Building Products "Harcol," or
equal.

Part 3 Execution

3.01 Verification of Rgrmwork, Reinforcing, and Subgrades

A. The EONTRACTOR shall inspect formwork, reinforcement and subgrades to confirm
sompliance with the related Work specified elsewhere.

3.02 Embedded Items

A. The CONTRACTOR shall verify the location, from certified vendor or applicable
engineering drawings, of all embedded items including anchor bolts, wall sleeves, wall
casting, railing post sleeves and miscellaneous pipes and conduits and shall install the
items accurately at the locations determined.

3.03 Building in Other Work

A. The CONTRACTOR shall make all necessary provisions in concrete Work for other
Work installed by this or other contractors, and build in all required steel beams,
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3.04

3.05

3.06

frames, curbs, expansion joints, inserts, hangers, pipes, floor drains, pipe trench covers
and frames, anchors, sleeves, floor ducts, fiber and steel conduit, pipe hanger sockets,
and all other Work furnished by either this or other contractors.

The CONTRACTOR shall build in all anchors, ties, etc., specified under brick and other
Work, in faces of concrete Work which are to be faced with masonry, and any other
Work shown or noted to be built into concrete. In addition, the CONTRACTOR shall
provide all openings and holes in concrete Work as shown or as needed to accommodate
other Work.

Special Concrete

A

The CONTRACTOR shall verify the use and/or locations of watertight coneféte and/or
high-early strength concrete.

Preparation

A.

B.

The CONTRACTOR shall notify the ENGINEER two€(2) working days prior to
placement of concrete.

Before depositing new concrete on or against existing,cohcrete the existing concrete
shall be roughened, thoroughly cleaned of foreign ‘mabdter’and laitance and saturated
with water. The cleaned and saturated surfagenofythe hardened concrete, including
vertical and inclined surfaces, shall be coatethwith a bonding agent or slushed with a
minimum 2-inch thick coating of concréteswithout coarse aggregate grout against
which the new concrete shall be placed hefore the mixture has attained its initial set.

Before concrete is placed in any unit, thé’forms and the placing and fixing of all steel
and incidental items shall be comyplete, and the forms, steel and adjacent concrete shall
be thoroughly cleaned and wétted.down.

Where indicated on the Rlanspthe CONTRACTOR shall bridge the subgrade with at
least 2,000 psi, 3-inch thickylean concrete before placing the reinforcement. This shall
be at no extra cost.

No concrete shall® deposited in any unit until the area has been completely
dewatered infaccotdance with Section 31 2319, Dewatering, and not until after the
CONTRACTORMfas made satisfactory provisions to eliminate all possibility of water
entering of Alpwing through the concrete while it is being poured or is taking its set.
No ceficrete™Shall be placed under or on water.

Conveying

A

The concrete handling equipment shall be of such a nature and shall be so located that
the concrete after leaving the mixer will reach its destination with a minimum lapse
of time, with no segregation, and loss of slump. The use of drop chutes, except at or in
the forms, is prohibited.

The interior hopper slope of concrete buckets shall be not less than 60 degrees from
the horizontal, the minimum dimension of the clear gate opening shall be at least five
(5) times the nominal maximum size aggregate and the area of the gate opening shall
be not less than two (2) square feet. The maximum dimension shall not be greater than
twice the minimum dimension. The bucket gates shall be essentially grout tight when
closed and may be manually, pneumatically or hydraulically operated except for
buckets larger than two (2) cubic yards shall not be manually operated. The design of
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the bucket shall provide means for positive regulation of the amount and rate of deposit
of concrete in each dumping position.

C. Belt conveyors shall be designed and operated to assure a uniform flow of concrete
from mixer to final place of deposit without segregation of ingredients or loss of mortar
and shall be provided with positive means for preventing segregation of the concrete
at the transfer points and the point of placing.

D. Concrete may be conveyed by positive displacement pump when authorized by the
ENGINEER. The pumping equipment shall be piston or squeeze pressure type. The
pipeline shall be rigid steel pipe or heavy-duty flexible rubber hose. The(umside
diameter of the pipe shall be at least three (3) times the nominal maximum size ¢6arse
aggregate in the concrete mixture to be pumped. The maximum size coarfé.aggregate
shall not be reduced to accommodate the pumps.

E. The distance to be pumped shall not exceed limits recommendled) by the pump
manufacturer. The concrete shall be supplied to the pump céntfiuously. When
pumping is completed, concrete remaining in the pipelingyshallhbe ejected without
contamination of concrete in place. After each opefation, equipment shall be
thoroughly cleaned, and flushing water shall be wasted outside of the forms.

Placing

A. All concrete shall be so deposited as to maintaifl the top surface level, unless otherwise
shown on the Plans, and also as to avoid anf agpreciable flow in the mass.

B. Where placing operations involve drogpu¥gthe concrete more than three (3) feet in the
forms, it shall be deposited through sheet metal or other approved spouts or pipes.
These spouts or pipes shall have suitable receiving hoppers at the upper ends, and the
lower ends shall be kept within{si® (6) inches of the newly placed concrete so as to
prevent segregation and avéidsSpattering the reinforcing steel with mortar. Under no
circumstances shall conctete that has partly hardened be deposited in the Work.

C. Each layer of concretesshall be plastic when covered with the following layer and the
forms shall be filled &€ A rate of vertical rise of not less than two (2) feet per hour.
Concrete vibratdrssshhll penetrate the initial layer when placing the following layer.
Vertical construction joints shall be provided as necessary to comply with these
requirements.

D. Concrete siall be placed and compacted in wall or column forms before any reinforcing
steel 18¢placed in the system to be supported by such walls or columns. The portion of
any=wall’or column placed monolithically with a floor or roof slab shall not exceed six
(6)\felt of vertical height. Concrete in walls or columns shall set at least two (2) hours
hefore concrete is placed in the structural systems to be supported by such walls or
columns.

€. Concrete shall be set when top finished. All laitance, debris, and surplus water shall
be removed from concrete surfaces at tops of forms by screeding, scraping, or other
effective means. Wherever the top of a wall will be exposed to weathering, the forms
shall be overfilled and after the concrete has settled, the excess shall be screeded off.

F. No concrete shall be placed in contact with frozen ground. Time between charging and
placement of concrete shall not exceed 1-1/2 hours.

G. Concrete shall be compacted by continuous vibrating, tamping, spading or slicing.
Care shall be taken to eliminate all voids and to provide full bond on reinforcing steel
and embedded fixtures. Mechanical vibration shall be employed. Concrete shall be
compacted and thoroughly worked with suitable tools combined with the use of
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3.09

3.10

vibrators applied internally and providing a frequency not less than 7,000 revolutions
per minute. All such vibrating, including the methods and equipment, shall be subject
to the review of the ENGINEER.

The time of vibrating in any area shall only be sufficient to get efficient compaction
but shall in no case be carried to the point where there is segregation of the fine and
coarse materials of the mix. There shall be an absolute minimum of direct vibration
of the steel or forms during the process of vibrating. Vibrators shall be inserted and
withdrawn from the concrete at numerous locations, from 18 to 30 inches apart, but
shall not be used to transport concrete within the forms. The CONTRACTOR=shall
have a standby vibrator on the job site during all concrete pouring operationss

Finishing Unformed Surfaces

A.

B.

The unformed surfaces of all concrete shall be screeded and given ad 11iitial float finish
followed by steel troweling.

Screeding shall provide a concrete surface conforming t¢” thé\proper elevation and
contour with all aggregates completely embedded in mor¢ér. All screeded surfaces
shall be free of surface irregularities with a height or#epth in excess of 1/4 inch as
measured from a 10-foot straightedge.

Screeded surfaces shall be given an initial fldatN1hish as soon as the concrete has
stiffened sufficiently for proper working. «Any hiece of coarse aggregate which is
disturbed by the float, or which causes a gurface irregularity shall be removed and
replaced with mortar. Initial floatingghallproduce a surface of uniform texture and
appearance with no unnecessary workifig of the surface. Floating shall be performed
with hand floats or suitable mechapical compactor floats.

Troweling shall be performedsaftier the second floating when the surface has hardened
sufficiently to prevent an eXegefs of fines being drawn to the surface. Troweling shall
produce a dense, smoothfuniférm surface free from blemishes and trowel marks. The
top surface of driveways,(an¥ sidewalks shall be given a broomed finish after troweling.

Unless specified to bedeéeveled, exposed edges of floated or troweled surfaces shall be
edged with a todlie¥ihg 1/4-inch corner radius.

Finishing Formed, Surfaces

A.

Floors
A.

Afteréreimgval of forms, the finishing of all concrete surfaces shall be started as soon
as its condition will permit. Grind all seams, fins or projections flush with the concrete
suftace. Fill and point all honeycomb, tie holes and voids. Dampen the surface with
waver and apply a cement and silica sand slurry to the entire surface to fill small
defects and air voids. Remove excess slurry from concrete. Surfaces to be finished shall
receive an application of dry Portland cement which shall be rubbed into the slightly
dampened surface with a suitable cloth.

After pointing and removal of projections as specified herein, exposed surfaces of
concrete, including walls, columns, beams, pilasters and the undersides of slabs, shall
be given a rubbed surface finish.

Concrete floor finish shall be applied to all building floors not receiving further floor
finish. At these locations, the concrete shall be brought to the proper elevation and
screeded. The surface shall be given two (2) steel trowelings when the concrete has set
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3.12

sufficiently to finish smoothly. Floors shall be sloped uniformly toward floor drains at
a slope of 1/8 inch per foot.

The concrete finish on steps and loading platforms shall be wood troweled to true and
uniform surface and then steel troweled. The surface shall then be slightly roughened
with a broom or by dragging burlap across the surface.

Concrete floors shall be finished with an abrasive resistant floor finish in the areas
noted on the finish schedule on the Plans. Premixed floor hardener shall be applied to
the surface of the freshly floated concrete floor, in strict accordance with the
manufacturer's directions. Color to be selected by the OWNER.

Expansion Joints

A

Comply with the requirements of Section 03 1500, Concrete Accessaries. Expansion
joints shall have removable polystyrene joint caps secured to the gop\thereof and shall
be accurately positioned and secured against displacement to c¢leaw, Smooth concrete
surfaces. The joint caps shall be of the size required to instadlfiller strips at the desired
level below the finished concrete surface and to form the grgbve for the joint sealant to
the size shown on the Plans. The joint caps shall not be zamovéd until after the concrete
curing period.

Concrete Curing

A.

All concrete shall be cured for a period nat'less than seven (7) consecutive days. The
CONTRACTOR shall have adequate€qiupment and curing material on the job site
before concrete placement begins, and“itshall be adequate to prevent checking and
cracking and loss of moisture from 4ll the surfaces of the concrete. The concrete shall
be protected from rain, flowing water, wind and the direct rays of the sun. Openings
in concrete shall be sealed topfevént drying of the concrete during the curing period.

Curing compounds shall sigt be used on surfaces to which additional concrete or other
material are to be bonded,

Curing compound€” wien used shall be applied in strict accordance with the
manufacturer's régcomfmendations.

Concrete cured with water shall be kept wet by covering with ponded water or fog
spraying b Keep all surfaces continuously wet.

Horizéital construction joints and finished surfaces cured with sand shall be covered
a pinimum thickness of 1-inch, uniformly, and kept saturated during the curing
pexiod.

Burlap used for curing shall be treated to resist rot and fire and free of sizing or any
substances that are injurious to Portland cement or cause discoloration. Strips shall
be lapped by half widths. The burlap shall be saturated with water after placement
and during the curing period.

Straw or hay shall be in a layer no less than six (6) inches thick and held in place by
screens, wire or other means to prevent dispersion by the wind. Care shall be observed
to avoid discoloration of the concrete surface from the vegetable fibers and for the
flammability of the material. The straw shall be saturated with water after placement
and during the curing period.
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3.13 Environmental Conditions

A. The CONTRACTOR shall provide cold or hot weather protection in accordance with
ACI and as specified herein. There shall be no additional cost for hot or cold weather
protection of the concrete.

B. Cold Weather Protection

1.

When placing concrete in cold weather, the CONTRACTOR shall plan and
prosecute his Work in a manner which shall assure results free from damage
through freezing, contraction, and loss of concrete strength.

No concrete shall be poured when the surrounding temperature isfh&ldw 40
degrees F, unless the aggregates and water are properly heated” , Géncrete
which has been poured at higher temperatures but has not attaimedsd strength
equal to 75% of the required strength of the class of concreteanwalved, shall be
housed and protected in accordance with the provisigng of this Section
whenever the surrounding temperature falls below 40 dégrees®F.

Application of heat to the materials shall be made€n & manner which will keep
these materials clean and free from injurious substdmces.

Aggregates may be heated only by steam coils or steam jets, except in the case
of small quantities of concrete when otleiméthdds may be approved by the
ENGINEER. A sufficient quantity of preperly heated aggregates shall be on
hand prior to starting the pouring of anwunit.

Concrete shall be properly homsed\with canvas, burlap, or other windproof
material in such a manner thab@nymnecessary removal of the forms or finishing
of the concrete can proceedewitliout undue damage to the concrete from the
elements. Heating of tlre, housing shall be done in a manner which will
maintain a temperatlre hetween 50 degrees F and 70 degrees F, at all times
for at least five (5) da¥is after the pour is complete and 12 hours before the pour
begins. All supplémental heating units shall have exhaust vented to the
exterior and gshall/not cause deleterious reactions or deposits to occur to
concrete.

C. Hot Weather Probection

1.

Concreté=deposited in hot weather shall not have a placing temperature that
will/cause difficulty from loss of slump, flash set, or cold joints. Concrete
temperature shall be less than 90 degrees F.

In hot weather, suitable precautions shall be taken to avoid drying of the
concrete prior to finishing operations. Use of windbreaks, sunshades, fog
sprays, or other devices shall be provided.

3.14 o, Addition of Water

A. To increase workability, adding water to the mix shall be limited to a one-time addition
of one (1) gallon of water per cubic yard of concrete and mixed with a minimum of 30
revolutions at a rate of 12 to 15 revolutions per minute. Addition of water shall be
within the slump requirements.

3.15 Concrete Delivery Ticket

A. A ticket system shall be used for recording the transportation of concrete from the
batching plant to point of delivery. This ticket shall be issued to the truck operator at
the point of loading and given to the ENGINEER upon delivery. The ticket shall as a
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3.16

3.17

minimum indicate the time of mixer charging, quantity of concrete, type of mixture
including amount of cement, and the plant where the concrete was batched.

Concrete Delivery Rejection

A.

Concrete not permitted for inclusion in the Work by the ENGINEER shall be removed
from the site. Rejection of concrete will be determined through concrete testing and
elapsed time from mixer charging to delivery.

Concrete Testing at Placement

A.

Tests shall be made of fresh concrete for each 50 cubic yards, or whenevete®nsistency
appears to vary. The sampling and testing of slump, air content and étréngth will be
performed at no cost to the CONTRACTOR.

Composite samples shall be secured in accordance with the Methodot Sampling Fresh
Concrete, ASTM C172.

Slump Test:

1. Slump Test shall be in accordance with ASTM €148. The CONTRACTOR shall
use the least slump possible consistent with werkability for proper placing of
the various classifications of concrete.

2. A tolerance of up to 1-inch aboye(the “indicated maximum slump shall be
allowed for individual batches provided the average for all batches or the most
recent ten (10) batches tested, whichever is fewer, does not exceed the
maximum limit.

Air Content:

1. Air content of normal¢weight concrete will be determined in accordance with
Method of Test fog Air Content of Freshly Mixed Concrete by the Pressure
Method, ASTM.G237.

Compressive Strength

1. A set%f cylinders for compressive strength tests will consist of four cylinders
per eachstt.

2. Molding and curing specimens from each set shall be in accordance with
Meéthod of Making and Curing Concrete Test Specimens in the Field, ASTM
€31. Any deviations from the requirements of this Standard shall be recorded
in the test report.

By Testing specimens will be in accordance with Method of Test for Compressive
Strength of Cylindrical Concrete Specimens, ASTM C39. One (1) specimen
shall be tested at seven (7) days for information and two (2) shall be tested at
28 days for acceptance. The acceptance test results shall be the average of the
strengths of the two (2) specimens tested at 28 days. If one (1) specimen in test
manifests evidence of improper sampling, molding or testing, it shall be
discarded, and the strength of the remaining cylinder shall be considered the
test result.

4, The strength level of the concrete will be considered satisfactory so long as the
averages of all 28-day strength test results equal or exceed the specified 28-day
strength and no individual strength test result falls below the specified 28-day
strength by more than 500 psi.
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5. If the strength test is not acceptable, further testing shall be performed to
qualify the concrete.

6. The temperature of concrete sample will be determined for each strength test.

3.18 Testing of Concrete in Place

A.

F.

Additional testing of materials or concrete occasioned by their failure by test or
inspection to meet specification requirements shall be at the expense of the
CONTRACTOR.

Testing by impact hammer, sonoscope, or other nondestructive devicef hdy be
permitted by the ENGINEER to determine relative strengths at varioug/locations in
the structure as an aid in evaluating concrete strength in place or forseleeting areas
to be cored. Such tests, unless properly calibrated and correlated with other test data,
shall not be used as a basis for acceptance or rejection.

When required by the ENGINEER, cores at least two (2) inchesin’ diameter shall be
obtained and tested in accordance with Methods of Obfaising”and Testing Drilled
Cores and Sawed Beams of Concrete, ASTM C42. If the corgrete in the structure will
be dry under service conditions, the cores shall be air driéd (temperature 60 degrees to
80 degrees F, relative humidity less than 60%) for g€%etr(7) days before test and shall
be tested dry. If the concrete in the structure will Be'wore than superficially wet under

service conditions, the cores shall be tested after oisture conditioning in accordance
with ASTM C42.

At least three (3) representative cords ghall be taken from each member or area of
concrete in place that is considered potentially deficient. The location of cores shall be
determined by the ENGINEER so s to least impair the strength of the structure. If,
before testing, one or moreof (the) cores shows evidence of having been damaged
subsequent to or during renigyél ffom the structure, it shall be replaced.

Concrete in the area repiesented by a core test will be considered adequate if the
average strength of the tores is equal to at least 85% of and if no single core is less
than 75% of the specifi€d 28-day strength.

Core holes shall be filled by low slump concrete or mortar.

3.19  Retention Testing

A

Tanks\@r structures designed to hold or retain water, wastewater or other liquids shall
be xetention tested. To test a tank or structure for leakage, the CONTRACTOR shall
cléan) disinfect (if required) and fill the tank or structure with water to its maximum
level. The water shall be allowed to remain 24 hours with all associated valves and
appurtenances tightly closed. During this 24-hour period, the water level as measured
by a hook gage shall show no measurable loss. If this test fails, the CONTRACTOR
shall dewater the tank or structure, make such repairs as necessary to achieve a
watertight tank or structure, clean, disinfect (if required), and retest. Tests and
repairs shall be repeated until the tank or structure is accepted by the ENGINEER.

3.20 Defective Concrete

A.

If, in the opinion of the ENGINEER, the defects in the concrete are of such a nature as
to warrant condemnation, that portion of the pour may be ordered replaced in its
entirety and the CONTRACTOR shall promptly replace same without additional
compensation.
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B. Defective concrete shall be repaired by cutting out the defective area and placing new
concrete which shall be formed with keys, dovetails or anchors to attach it securely in
place.

End of Section
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Part 1

1.01

1.02

1.03

1.04

Section 03 4100
Precast, Prestressed Concrete

General

Scope

A.

This Section includes precast and precast prestressed structural concrftey as
indicated on the Plans complete with product design, manufacture, transgportation,
erection, and other elated items such as anchorage, bearing pads, gtorage and
protection.

Related Work Specified Elsewhere

A.
B

@

S

Measurement and Payment: 01 1200
Concrete Reinforcement: 03 2000
Concrete Accessories: 03 1500

Mortar and Masonry Grout: 04 0650

Reference Standards

A.

S a

Unless otherwise specified, tlie Work for this Section shall conform to the applicable
portions of the following Standard Specifications:

AASHTO - American Wsgociation of State Highway and Transportation Officials
ACI - American Cancrete Institute

AWS - Anferigan Welding Society

ASTM NAmerican Society for Testing and Materials

PCPF? Prestressed Concrete Institute

@ualifications

A.

Manufacturer shall be a company specializing in providing precast and/or precast
prestressed concrete products and services normally associated with the industry for
at least five (5) years. When requested by the ENGINEER, submit written evidence
to show experience, qualifications and adequacy of plant capability and facilities for
performance of Contract requirements.

Erector shall be regularly engaged for at least five (5) years in the erection of precast
structural concrete similar to the requirements of this Project.
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1.05

1.06

1.07

C.

Welders shall have qualified within the past year in accordance with A WS D 1.1.

Design Criteria

A.

Submit design calculations by a registered professional engineer, registered in
Pennsylvania, experienced in precast, prestressed concrete design.

Use in the design, applicable codes, ACI 318, or AASHTO Standard Specifications for
Highway Bridges. Include in the design loads: all dead and live loads as indicated on
the Plans, initial handling and erection stresses, and all other loads specifi€d, for
members where they are applicable.

Watertight Precast reinforced concrete structures shall be designedsn ac¢cordance
with ASTM C890, for A-16(HS20) loading and installation conditions,

Reference Specifications

A.

All local codes plus the following Specifications, standard$,and codes are a part of
these Specifications:

ACIT 318 - Building Code Requirements%ohReinforced Concrete.
AWS D1.1 - Structural Welding Code.

AWS D1.4 - Reinforcing Steel Weldifig\Code.

AASHTO - Standard Specificationsior'Highway Bridges.

> 0o =

Allowable Tolerances

A.

Design deviations may be Yermitted only after the ENGINEER's review of the
manufacturer's proposedhdesign supported by complete design calculations and
drawings.

Provide an installa#iGn equivalent to the basic intent of the Work without incurring
additional cost to the OWNER.

Length: H1/&inch per 10 feet (1 mm per meter), + 1/4 inch (6 mm) maximum.

Cross segtional dimensions: less than 24 inches (600 rnm) + 1/4 inch, (5 rnm) 24 to 36
infheés (600 to 900 rnm): £ 3/8 inch (9 nun) Over 36 inches (900 rnm):+ %- inch (10
rniy

Thickness: £1/4 inch (5 mm).

Position of anchors and inserts: £ % - inch (10 mm) of centerline location shown on
the Plans.

Horizontal alignment or sweep: 1/4 inch (5 mm) total or 1/8 inch per to-foot length (1
mm per meter), whichever is greater. Maximum of %- inch (10 mm) gap between two

(2) adjacent members due to sweep.

End squareness: 3/8 inch (9 mm) maximum.
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Blockouts: + % - inch (10 mm) off centerline locations shown on the Plans.
Out of square: 1/8 inch per six (6) feet (5 rnm per 3 m) measured on the diagonal.

Warpage, after installation: 1/8 inch per 6-foot (5nnn per 3 m) length, or 3/8 inch (9
mm), whichever is greater.

Vertical alignment:

1. Bottom edges of members from line established at lower face: £ 1/4 in€h (5
mm).
2. Bottom surface from straight line between supports: 1/240 of clearSpan.

1.08  Source Quality Control

A.

Comply generally with applicable provisions of Prestresséd Lortrete Institute MNL-
116, Manual for Quality Control for Plants and Production of Precast, Prestressed
Concrete Products.

1.09 Submittals

A.

The CONTRACTOR shall submit desigh, “ealculations of products not completed
and/or indicated on the Plans in accdrdéange with the provisions of Article 1.5 of this
Section.

Submit erection or productioi drawings showing:

1. Drawings and/or Xlevations locating and defining all material furnished by
manufacturer.
2. Sections and @€tails showing connections, cast-in items and their relation to

the struetuzes

3. Description 6T all loose, cast-in and field hardware.

4, Field insteflled anchor location drawings.

5. Ex€ction sequences and handling requirements.

6. Elevdtion view of each member.

7. Sgctions and details to indicate quantities and position of reinforcing steel,
anchors, inserts, etc.

8. Lifting and erection inserts.

N Dimensions and finishes.

10. Prestress for strand and concrete strengths.

11. Estimated cambers.

12. Method of transportation.

Submit test certificates identifying chemical and physical analysis of materials used
for fabrication and physical analysis of the precast product.

110 Delivery and Handling

A.

Perform transportation, site handling, and erection with acceptable equipment,
methods, and by qualified personnel.
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1.1

1.12

Part 2

2.01

2.02

2.03

2.04

2.05

Storage

A Store all units off ground.

B Place stored units so that identification marks are easily discernible.

C. Separate stacked members by battens across full width of each bearing point.

D Stack so that lifting devices are accessible and undamaged.

E Do not use upper member of stacked tier as storage area for shorter membef orgheavy
equipment.

Site Access

A. Provide suitable access to the building and firm level héahingdor the hauling and

erection equipment to operate under its own power.

Products

Portland Cement

A. Shall be Type I or Type I11: ASTM C150

Aggregates

A. Lightweight aggregates for\goncrete: ASTM C330.

B. Fine and coarse aggregeate, other than lightweight aggregate: ASTM C33.

Admixtures

A. Air-ehtraihing admixtures: ASTM C260.

B. Water reducing, retarding, accelerating admixtures: ASTM C494.

Water

A. Potable or free from foreign materials in amounts harmful to concrete and embedded
steel.

Reinforcing Steel

A. Reinforcing bars and wire fabric: Per Section 03200, Concrete Reinforcement.

B. Strand Wire or low relaxation strands: Grade 270K, conforming to uncoated 7-wire
stress-relieved strand for prestressed concrete: ASTM A416.
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2.06

2.07

2.08

2.09

210

2.1

Grout

C.

Grout: Per Section 04 0650, Grouting and complying with the following:

Cement Grout: One (1) part Portland cement, 2-1/2 parts sand, sufficient water for
placement and hydration.

Nonshrink Grout: Premixed, packaged nonstaining, nonshrink grout.

Bearing Pads

A.

Use bearing pads of the type recommended by the manufacturer were (ndicated on
the plans.

Welded Studs

A. Shall be in accordance with A WS D 1.1.
Caulking
A. Shall be a nonstaining 1-part polymer acryligbase’sealant.

Concrete Mixes

A.

Precast, Prestressed: The mixtupesaid mixing of concrete shall be in accordance with
ACIT 304. The mixture shall/produce concrete with the 28-day compressive strength
no less than 5,000 psi (34.4 WIPa). The strength at initial prestress or form release
shall be no less than 3,580 ps1 (24 MPa). Use of calcium chloride, chloride ions or
other salts is not permitted,

Precast: Shall b, th€)same requirements of precast, prestressed, except the mixture
shall producézcondrete with the 28-day compressive strength no less than 5,000 psi
(27.5 MPa).

Fabrication and Manufacture

A.

Th&*abrication and manufacture of precast and/or prestressed products shall comply
with/the PCI Manual of Practice, and as specified herein.

Provide for those openings ten (10) inches (250 mrn) round or square or larger as
shown on the Plans. Other openings may be located and field drilled or cut after the
precast prestressed products have been erected. Openings shall be approved by the

ENGINEER before drilling or cutting. No tension reinforcement shall be cut.

Patching will be acceptable providing the structural adequacy of 4le product and the
appearance are not impaired.

The manufacturer shall cast in structural inserts, bolts and plates as detailed or
required by the Plans or shop drawings.

No imperfections, honeycomb, or other defects shall be permitted. Provide smooth
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Part 3

3.01

3.02

3.03

3.04

and dense surfaces, free of voids and projections.

Strands shall be recessed l-inch (25 mm) and holes grouted. The ends of the member
shall receive a smooth finish.

Fabricate precast reinforced concrete structures in accordance with ASTM C913, to
the dimensions indicated on the plans, and the specified design criteria.

Acceptable Manufacturers

A.

Precast concrete shall be as manufactured by Price Brothers Compan¥; Eéncrete
Components, Inc.; Precast/Schokbeton; or equal.

Execution

Contractor’s Verification

A.

Examine the substrates and conditions under which the precast concrete is to be
installed and notify the CONTRACTOR inswriting of conditions detrimental to the
proper and timely completion of the Wark./Do not proceed with the Work until
unsatisfactory conditions have been c@rpeeted.

Preparation

A.

Providing true, level beating surfaces on all field placed bearing walls and other field
placed supporting membiersy

Place and accuratélimalign anchor bolts, plates or dowels in column footings, grade
beams and other field placed supporting members.

All shoring=sequired for composite beams and slabs shall conform to all applicable
buildiugycodes.

Installatiofi*™General

Al

Installation of precast prestressed concrete shall be performed by the manufacturer
or a competent erector subcontracted by the CONTRACTOR. Members shall be lifted
by means of suitable lifting devices at points provided by the manufacturer.
Temporary shoring and bracing, if necessary, shall comply with manufacturer's
recommendations.

Alignment

A.

Members shall be properly aligned and leveled as required by the Shop Drawings.
Variations between adjacent members shall be reasonably leveled out by jacking,
loading, or any other feasible method as recommended by the manufacturer and
acceptable to the ENGINEER.
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3.05

Field Welding

A. Field welding is to be done by qualified welders using equipment and materials
compatible to the base material.

3.06 Grouting and Caulking

A. After installation of precast units are complete, joints shall be grouted and/or caulked
as indicated on the Plans or determined by the ENGINEER. Joints sHaily be
completely filled with grout. Any grout which seeps through joints shall bd yemoved
and surfaces cleaned before the grout hardens.

B. Caulking shall be used at all underside joints between members gnd“elong bearing
walls or beams. Concurrently with the caulking and grouting opération, any chipped
or damaged sections or areas adjacent to openings or otherwide Smperfect surfaces
shall be carefully patched to match the precast surface.

3.07 Attachments

A. Subject to the approval of the ENGINEER, gredast prestressed products may be

drilled or shot, provided no contact is made with.the prestressing steel.
3.08 Field Quality Control

A. Final inspection and acceptancefofjerected precast and precast prestressed concrete
shall be made by the ENGINEER to verify conformance with Plans and
Specifications.

3.09 Schedules

A. Precast product @uantity, location, surface finish and dimensions shall be as

indicated on the*Plans.
End of Section
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Part 1

1.01

1.02

1.03

Section 04 0650
Mortar and Masonry Grout

General

Summary

A.

This Section includes specifications related to the use of mortar and groet for
masonry.

Related Work Specified Elsewhere

=m0 am >

Concrete Accessories: Section 03 1500

Concrete Reinforcing: Section 03 2000
Cast-In-Place Concrete: Section 03 3000

Precast, Prestressed Concrete: Section 03 4100
Unit Masonry: Section 04 2000

Structural Excavation and Backfill: Section 31 2316

Reference Standards

A.

o HE DO

Y =

&

ACI 530/530.1/ERTA — Building Cpde Requirements and Specification for Masonry
Structures and Related Compientaries; American Concrete Institute International;
2011.

ASTM C5 — Standard Specification for Quicklime for Structural Purposes; 2010.
ASTM C91/C91M #“Staridard Specification for Masonry Cement; 2012.

ASTM C94/C94M % Standard Specification for Ready-Mixed Concrete; 2013.
ASTM C144s- Standard Specification for Aggregate for Masonry Mortar; 2011.
ASTM C1e07C150M — Standard Specification for Portland Cement; 2012.

ASTM C207 — Standard Specification for Hydrated Lime for Masonry Purposes; 2006
(Reapproved 2011).

ASTM C270 — Standard Specification for Mortar for Unit Masonry; 2012.

ASTM C387/C387M — Standard Specification for Packaged, Dry, Combined Materials
for Concrete and High Strength Mortar; 2011b.

ASTM C404 — Standard Specification for Aggregates for Masonry Grout; 2011.
ASTM C476 — Standard Specification for Grout for Masonry; 2010.

ASTM C780 - Standard Test Method for Preconstruction and Construction
Evaluation of Mortars for Plain and Reinforced Unit Masonry; 2012.

ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored
Concrete; 2010.

ASTM C1019 — Standard Test Method for Sampling and Testing Grout; 2013.
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1.04

1.05

1.06

1.07

0. ASTM (C1148 — Standard Test Method for Measuring the Drying Shrinkage of
Masonry Mortar; 1992a (Reapproved 2008).

P. ASTM C1314 — Standard Test Method for Compressive Strength of Masonry Prisms;
2012

Q. ASTM C1357 — Standard Test Methods for Evaluating Masonry Bond Strength;
2009.

R. ASTM E514/E514M — Standard Test Method for Water Penetration and Leakage
Through Masonry; 2011.

Submittals
A. See Section 01 3300 — Submittal Procedures
B. Product Data: Include design mix and indicate whether the Proportion or Property

specification of ASTM C270 is to be used. Also includ€Yrégquired environmental
conditions and admixture limitations.

C. Samples: Submit manufacturer’s full range of cololy samples for mortar color
selection.
D. Reports: Submit reports on mortar indicatinghcomformance of mortar to property

requirements of ASTM C270 and test and eyaltation reports per ASTM C780.

E. Reports: Submit reports on grout gmdieating conformance of component grout
materials to requirements of ASTMZC476 and test and evaluation reports to
requirements of ASTM C1019.

F. Manufacturer’s Certificate: p Certify that products meet or exceed specified
requirements.
G. Manufacturer’s Instrugtions:” Submit packaged dry mortar manufacturer’s

installation instructions.

Quality Assurance

A. Comply wath provisions of ACI 530/530.1/ERTA, except were exceeded by
requigements of the contract documents.

1. Maintain one copy of each document on project site.
Delivery, Storage, and Handling

b Maintain packaged materials clean, dry, and protected against dampness, freezing,
and foreign matter.

Field Conditions

A. Cold and Hot Weather Requirements: Comply with requirements of ACI
530/530.1/ERTA or applicable building code, whichever is more stringent.

B. Produce subsequent mortar batches within plus or minus 10 degrees F of the first
batch of mixing mortar.
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Part 2

2.01

2.02

Maintain mortar temperature on boards above freezing when air temperature falls
below 25 degrees F.

Products

Mortar and Grout Applications

A. Use only factory premixed packaged dry materials for mortar and grout, with
addition of water only at project site.

1. Exception: If a specified mix design is not available in a premixed dry
package, provide equivalent mix design using standard _nefi-premixed
materials.

B. Mortar Color: Natural gray unless otherwise indicated.
C. Mortar Mix Designs: ASTM C270, Property Specification.

1 Exterior Masonry Veneer: Type N.

2 Exterior, Loadbearing Masonry: Type S.

3 Exterior, Non-loadbearing Masonry: Type,IN,

4, Interior, Loadbearing Masonry: Typ&,S.

5 Interior, Non-loadbearing Masonrw: ‘Cype N.

6 Glass Unit Masonry: Type N m¢drtar and Type S pointing mortar.

D. Grout Mix Designs:

1. Bond Beams and Lifitelsw3,000 psi strength at 28 days; 8-10 inches slump;
provide premixed typéin accordance with ASTM C94/C94M.

a. Fine grolit for spaces with smallest horizontal dimension of 2 inches
or lesd.

b. Goafsg grout for spaces with smallest horizontal dimension greater
than 2 inches.

2. Engimeered Masonry: 3,000 psi strength at 28 days; 8-10 inches slump;
Pprofade premixed type in accordance with ASTM C94/C94M.

a Fine grout for spaces with smallest horizontal dimension of 2 inches
or less.
b. Coarse grout for spaces with smallest horizontal dimension greater
than 2 inches.
Materials
A. Packaged Dry Material for Mortar for Unit Masonry: Premixed Portland cement,

hydrated lime, and sand; complying with ASTM C387/C387M and capable of
producing mortar of the specified strength in accordance with ASTM C270 with the
addition of water only.

1. Type: Types as scheduled in this section.
2. Color: Mineral pigments added as required to produce approved color sample.
3. Products:
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a.
b.

Amerimix, and Oldcastle brand; AMX 400: www.amerimix.com

Substitutions: See Section 01 6000 — Product Requirements.

Packaged Dry Material for Mortar for Repointing: Premixed Portland cement,
hydrated lime, and graded sand; capable of producing Type O mortar in accordance
with ASTM C270 with the addition of water only.

1. Type: Fine.
2. Products:
a. Amerimix, and Oldcastle brand; AMX 600: www.amerimix.com.

b.

Substitutions: See Section 01 6000 — Product Requirements,

Grout Fine Aggregate: ASTM C33, fine aggregate.

Pigments for Colored Mortar: Pure, concentrated mineral pigmerts specifically
intended for mixing into mortar and complying with ASTM C979/CG979M.

1. Color(s): As selected by Architect from manufactukey’s full range.
2. Manufacturers:

a. Davis Colors: www.daviscolors.comy

b. Lambert Corporation: www.lambertusa.com.

c. Solomon Colors: www.solembneplors.com.

d. Substitutions: See SeetigQ P 6000 Product Requirements.

Water: Clean and potable.

Moisture-Resistant Admixture:l Water repellant compound designed to reduce

capillarity.

1. Acceptable prodyets: “DRY-BLOCK” by Forrer Industries/Grace Construction
Products, “Rhegpel” Plus Mortar Admixture” by MasterBuildings/BASF
Construction €hémicals or approved equal.

2. Substitutiens? See Section 01 6000.

Integral Water R€pellant Admixture: Polymeric liquid or powder admixture added to
mortaranfgyout at the time of manufacture.

1. Performance of Mortar and Grout with Integral Water Repellant:

a.

Water Permeance: When tested per ASTM E514 and for a minimum
of 72 hours:

1) No water visible on back of wall above flashing at the end of
24 hours.

2) No flow of water from flashing equal to or greater than 0.032
gallons per hour at the end of 24 hours.

3) No more than 25% of wall area above flashing visibly damp at
end of test.

Flexural Bond Strength: ASTM C1357; minimum 10% increase.
Compressive Strength: ASTM C1314; maximum 5% decrease.

Drying Shrinkage: ASTM C1148; maximum 5% increase in
shrinkage.
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2. Use only in combination with masonry units produced with integral water
repellant admixture.

2.03 Mortar Mixing

A.

B.

Q=@ o

Thoroughly mix mortar ingredients using mechanical batch mixer, in accordance
with ASTM C270 and in quantities needed for immediate use.

Maintain sand uniformly damp immediately before the mixing process.

Colored Mortar: Proportion selected pigments and other ingredients go2iffatch
Architect’s sample, without exceeding manufacturer’s recommended gpignrent-to-
cement ratio; mix In accordance with manufacturer’s instructionsy usiform in
coloration.

Add admixtures in accordance with manufacturer’s instructions; faix¥niformly.
Do not use anti-freeze compounds to lower the freezing poiityofumortar.
If water is lost by evaporation, re-temper only within two hours of mixing.

Use mortar within two hours after mixing at temperatuies of 90 degrees F, or two-
and-one-half hours at temperatures under 40 degrées ¥.

2.04 Grout Mixing

A.
B.

C.
D.

Mix grout in accordance with ASTM CY94/@94M.

Thoroughly mix grout ingredignt$, in quantities needed for immediate use in
accordance with ASTM C476/or€ing and coarse grout.

Add admixtures in accordancé\with manufacturer’s instructions; mix uniformly.

Do not use anti-freeze compounds to lower freezing point of grout.

2.05 Preconstruction Testing

A.

B.

Part 3

Testing wilP.be conducted by an independent test agency, in accordance with
provigions, of4Section 01 4000.

Mortar WMixes: Test mortars prebatched by weight in accordance with ASTM C780
recommendations for preconstruction testing.

Test results will be used to establish optimum mortar proportions and establish
quality control values for construction testing.

Grout Mixes: Test grout batches in accordance with ASTM C1019 procedures.

Test results will be used to establish optimum grout proportions and establish
quality control values for construction testing.

Execution
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3.01

3.02

3.03

3.04

3.05

Preparation

A. Plug clean-out holes for grouted masonry with block masonry units. Brace masonry
to resist wet grout pressure.

Application

A. Use masonry cement mortars or Portland/lime mortars at the Contractor’s option.

Installation

A. Install mortar and grout to requirements of section(s) in which masonry issspecified.

B. Work grout into masonry cores and cavities to eliminate voids.

C. Do not install grout in lifts greater than 12 inches without cotisolidating grout by
mechanical vibration during placement and reconsolidate after Mitial water loss has
occurred and before plasticity is lost.

D. Do not displace reinforcement while placing grout.

E. Remove excess mortar from group spaces.

Grouting

A. Use either high-lift or low-lift groutifigs/téghhiques, at Contractor’s option, subject to
other limitations of contract documents.

B. Low-Lift Grouting:

C. Limit height of pours to 16 1i¢hes.

D. Limit height of masonryg€oNL6 inches above each pour.

E. Pour grout only after sertical reinforcement is in place; place horizontal reinforcing
as grout is poured {Prevent displacement of bars as grout is poured.

F. Place grout foleagh pour continuously and consolidate immediately; do not interrupt
pours for more than 1 hour. If grout placement is stopped for 1 hour or longer, a
horizontaligoiistruction joint shall be formed 1 inch below top of block except at top of
wall.

G. High:Lift Grouting:

H. Verity that horizontal and vertical reinforcement is in proper position and adequately
secured before beginning pours.

L Hollow Masonry: Limit lifts to maximum 5 feet and pours to maximum height of 24
feet.

dJ. Place grout for spanning elements in single, continuous pour.

Field Quality Control

A.

B.

An independent testing agency will perform field tests, in accordance with provisions
of Section 01 4500.

Test and evaluate mortar in accordance with ASTM C780 procedures.
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1. Test with same frequency as specified for masonry units.
C. Test and evaluate grout in accordance with ASTM C1019 procedures.

1. Test frequency: Take one sample for each 25 cubic yards of grout or fraction
thereof being placed each day.

End of Section
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Part 1

1.01

1.02

1.03

1.04

Section 04 2000
Unit Masonry

General

Scope of Work

A

CONTRACTOR shall furnish tools, equipment, materials, and supplies and shall
perform labor required to complete the unit masonry work as indicated on the Cghtract
Drawings and specified herein.

CONTRACTOR alone shall be fully responsible for the design, strength, safety and
adequacy of shoring, bracing and methods of construction, and fon, the strength,
consistency, finish and general quality of masonry.

Related Work Specified Elsewhere

A.
B.
C.

Section 04 0650: Mortar and Masonry Grout
Section 07 6000: Flashing and Sheet Metal
Section 08 1300: FRP Faced Aluminum Doors and Altmmwum Frames

Quality Assurance

A. Unit Masonry Standard: Comply with#AIC1%30.1/ASCE 6, Specifications for Masonry
Structures, except as otherwise indicatéd herein.

B. Single-Source Responsibility fo¥” Masonry Units: Obtain exposed masonry units of
uniform texture and color, €r & Giform blend within the ranges accepted for these
characteristics, from one, manufacturer for each different product required for each
continuous surface or vigtially related surfaces.

C. Single-Source Respensibility for Mortar Materials: Obtain mortar ingredients of uniform
quality, including “color for exposed masonry, from one manufacturer for each
cementitious cempbnent and from one source and producer for each aggregate.

D. Preingpallatidgh Conference: Conduct conference at Project site to comply with
requiresents of Division 1.

Submittals

A. General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.

B. Product Data:

1. Product data for each different masonry unit, accessory, and other manufactured
product indicated.

C. Shop Drawings:

1. Shop drawings for stone trim in form of cutting and setting drawings showing
sizes, profiles, and locations of each stone trim unit required.
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2. Shop drawings for reinforcing detailing fabrication, bending, and placement of
unit masonry reinforcing bars. Comply with ACI 315, Details and Detailing of
Concrete Reinforcing, showing bar schedules, stirrup spacing, diagrams of bent
bars, and arrangement of masonry reinforcement.

Test Reports:

1. Material test reports from a qualified independent testing laboratory employed

and paid by CONTRACTOR indicating and interpreting test results relative to
compliance of the following proposed masonry materials with requiréments
indicated:

a. Mortar complying with property requirements of ASTMFE, 270.

b. Grout mixes. Include description of type and piroportions of grout
ingredients.

c. Masonry units.

1.05 System Performance Requirements

A

Provide unit masonry that develops the followipguirstalled compressive strengths (f'm):

1.

For concrete unit masonry: f'm = 1500 psi

1.06 Project Conditions

A.

Protection of Masonry: During drection, cover tops of walls, projections, and sill with
waterproof sheeting at end dhegch@ay's work. Cover partially completed masonry when
construction is not in progress!

1.

Extend cover g Butiimum of 24 inches down both sides and hold cover securely in
place.

Wheregne/wythe of multi-wythe masonry walls is completed in advance of other
wythes, secure cover a minimum of 24 inches down face next to unconstructed
wyithe and hold cover in place.

Donot apply uniform floor or roof loads for at least 12 hours and concentrated loads for
atileast 3 days after building masonry walls or columns.

Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be
left exposed or painted. Remove immediately any grout, mortar, and soil that comes in
contact with such masonry.

1.

Protect base of walls from rain-splashed mud and mortar splatter by means of
coverings spread on ground and over wall surface.

Protect sills, ledges, and projections from mortar droppings.

Protect surfaces of window and door frames, as well as similar products with
painted and integral finishes from mortar droppings.

04 2000-2 MVS202105H



D. Cold-Weather Construction: Comply with referenced unit masonry standard for cold-
weather construction and the following:

1. Do not lay masonry units that are wet or frozen.
2. Remove masonry damaged by freezing conditions.
E. Hot-Weather Construction: Comply with referenced unit masonry standard.

1.07 Delivery, Storage, And Handling

A. Deliver masonry materials to project in undamaged condition.

B. Store and handle masonry units off the ground, under cover, and in agduy«l6cation to
prevent their deterioration or damage due to moisture, tempexadture changes,
contaminants, corrosion, and other causes. If units become wet, dogmot place until units
are in an air-dried condition.

C. Store cementitious materials off the ground, under cover, afd in dry location.

D. Store aggregates where grading and other required charadteristics can be maintained
and contamination avoided.

E. Store masonry accessories including metal itgm$ito prevent corrosion and accumulation
of dirt and oil.

Part 2 Products
2.01 General

A. Comply with referenced it masonry standard and other requirements specified in this
Section applicable to each material indicated.

2.02 Concrete Masonry Units

A. General: Comply with requirements indicated below applicable to each form of concrete
masonry uatit required.

1. Provide special shapes where indicated and as follows:

a. For lintels, corners, jambs, sash, control joints, headers, bonding, and
other special conditions.

b. Square-edged units for outside corners, except where indicated as
bullnose.
2. Size: Provide concrete masonry units complying with requirements indicated

below for size that are manufactured to specified face dimensions within
tolerances specified in the applicable referenced ASTM specification for concrete
masonry units.

a. Concrete Masonry Units shall be manufactured to specified dimensions

of 3/8 inch less than nominal widths by nominal heights by nominal
lengths indicated on drawings.
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3. Provide Type II, non-moisture-controlled units.

4, Exposed Faces: Manufacturer's standard color and texture, unless otherwise
indicated.
B. Hollow Load-Bearing Concrete Masonry Units:
1. Standard: ASTM C 90.
2. Unit Compressive Strength: Provide units with minimum average{n&t“area

compressive strength not less than the unit compressive strengthgtegdired to
produce concrete unit masonry construction of compressive strefigth=indicated.

3. Weight Classification: Lightweight.
C. Solid Load-Bearing Concrete Masonry Units:
1. Standard: ASTM C 145.
2. Unit Compressive Strength: Provide ufit§\with®*minimum average net area

compressive strength not less than the ghit\compressive strengths required to
produce concrete unit masonry const@uction of compressive strength indicated.

3. Weight Classification: Lightwé€iglrh,
2.03 Mortar and Grout Materials

A. Portland Cement: Comply with/ASTM C 150. Type I or IT; Type III may be used for cold-
weather construction. Previdewnatural color or white cement as required to produce
required mortar color.

B. Masonry Cement: €6mply with ASTM C 91. For colored aggregate mortars use masonry
cement of naturalcolér or white as required to produce mortar color indicated.

C. Ready-Mixed Mortar: Cementitious materials, water, and aggregate complying with
requip€thetits’ specified in this article, combined with set-controlling admixtures to
produdé afeady-mixed mortar complying with ASTM C 1142.

D. Hydrated Lime: Comply with ASTM C 207, Type S.

E. Aggregate for Mortar: Comply with ASTM C 144, except for joints less than 1/4 inch use
aggregate graded with 100 percent passing the No. 16 sieve.

F. Aggregate for Grout: Comply with ASTM C 404.

G. Water: Clean and potable.

H. Available Products: Subject to compliance with requirements.

04 2000-4 MVS202105H



2.04

2.05

2.06

Reinforcing Steel

A.

D.

E.

General: Provide reinforcing steel complying with requirements of referenced unit
masonry standard and this article.

Steel Reinforcing Bars:

1. Billet steel complying with ASTM A 615.
2. Epoxy-coated billet steel complying with ASTM A 615 and ASTM A 775.

Deformed Reinforcing Wire: Comply with ASTM A 496.
Plain Welded Wire Fabric: Comply with ASTM A 185.

Deformed Welded Wire Fabric: Comply with ASTM A 497.

Joint Reinforcement

A.

General: Provide joint reinforcement complying with requig€ments of referenced unit
masonry standard and this Section, formed from the following:

1. Stainless steel wire, Type 304 complying*with ASTM A 580, for exterior walls;
and galvanized carbon steel wire, coatingchlass as required by referenced unit
masonry standard, for interior walls,

Description: Welded-wire units prefalfrigated with deformed continuous side rods and
plain cross rods into straight lengths of ot less than 10 feet, with prefabricated corner
and tee units, and complying with fequirements indicated below:

1. Wire Diameter for Side’Rods: 0.1875 inch.
2. Wire Diameter fog Cross Rods: 0.1875 inch.

Subject to compliancg #with requirements, provide joint reinforcement by one of the
following manufacplizers.

AA Wike Products Co.

Dur=0-Wal, Inc.

Hedkynan Building Products, Inc.
Hohmann & Barnard, Inc.

Masonry Reinforcing Corp. of America.
National Wire Products Industries.
Southern Construction Products, Inc.

F1 00 O w0 o=

Fies“and Anchors, General

A.

General: Provide ties and anchors specified in subsequent articles that comply with
requirements for metal and size of referenced unit masonry standard and of this article.

Galvanized Carbon Steel Wire: ASTM A 82, coating class as required by referenced unit
masonry standard for application indicated.

Galvanized Carbon Steel Wire: Coating class shall be as required by referenced unit

masonry standard for wire ties and anchors in interior walls and shall comply with
ASTM A 82, unless otherwise indicated.
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Stainless Steel Wire: Type 304, for wire ties and anchors in exterior walls complying
with ASTM A 580,

Stainless Steel Wire: Type 304 with a diameter of 0.1875 inch and in compliance with
ASTM A 580,

Steel Plates and Bars: Hot-dip galvanized to comply with ASTM A 123 or ASTM A 153,
Class B3, as applicable to size and form indicated.

Subject to compliance with requirements, provide products by one of the following
manufacturers:

AA Wire Products Co.

Dur-O-Wal, Inc.

Heckman Building Products, Inc.
Hohmann & Barnard, Inc.

Masonry Reinforcing Corp. of America.
National Wire Products Industries.
Southern Construction Products, Inc.

N ok W=

2.07 Bent Wire Ties

A.

CONTRACTOR shall furnish and install indi%idual units prefabricated from bent wire
to comply with requirements indicated below:

1. Tie Shape for Hollow Masonry Uwits Laid with Cells Vertical: Rectangular with
closed ends and not less thdn 4 inches wide.

2. Tie Shape for Solid Magonry Unit Construction: Z-shaped ties with ends bent 90
degrees to provide hooks not less than 2 inches long.

3. Type for Masgn#s Where Coursing Between Wythes Align: Unit ties bent from
one piece of ware.

4. Type fogMasonry Where Coursing Between Wythes Does Not Align: Adjustable
tiegmgomposed of two parts, one with pintles, the other with eyes, maximum
misalignment 1-1/4 inches.

2.08 Miscellaneaus Anchors

A.

Wnit Type Masonry Inserts in Concrete: Cast iron or malleable iron inserts of type and
size indicated or required.

Dovetail Slots: Furnish dovetail slots, with filler strips, of slot size indicated, fabricated
from 0.0336-inch (22-gage) sheet metal.

2.09 Post-Installed Anchors

A.

Anchors shall be capable of sustaining, without failure, load imposed within factors of
safety indicated, as determined by testing per ASTM E 488, conducted by a qualified
independent testing laboratory.

1. For cast-in-place and post-installed anchors in concrete, anchors shall be capable
of sustaining, without failure, a load equal to 4 times loads imposed by masonry.
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2. For post-installed anchors in grouted concrete masonry units, anchors shall be
capable of sustaining, without failure, a load equal to 6 times loads imposed by
masonry.

Corrosion Protection:

1. Carbon steel components zinc-plated to comply with ASTM B 633, Class Fe/Zn 5
(5 microns) for Class SC 1 service condition (mild).

2. Stainless steel components complying with ASTM F 593 and ASTIMPF<594,
Group 1 alloy 304 or 316 for bolts and nuts; alloy 304 or 316 for aifChor:

210 Embedded Flashing Materials

A.

Sheet metal flashing shall be fabricated in accordance with the re§uirenients specified in
07 6000, Flashing and Sheet Metal, and the following:

1. Stainless Steel: 0.0156 inch (28 gage) thick.

Vinyl sheet flashing shall be flexible sheet flashingd§ espe€ially formulated from virgin
polyvinyl chloride with plasticizers and othehl, Modifiers to remain flexible and
waterproof in concealed masonry applicationsyblack in color and of thickness indicated
below:

1. Thickness: 30 mils.
2. Application: Use where flashing is fully concealed in masonry.

211 Miscellaneous Masonry Accessoriés

A.

Nonmetallic Expansion Joiht Strips: Pre-molded filler strips complying with ASTM D
1056, Type 2 (closedfcdll);”Class A (cellular rubber and rubber-like materials with
specific resistance 0 petfoleum base oils), Grade 1 (compression-deflection range of 2-5
psi), compresgiblé&upto 35 percent, of width and thickness indicated, formulated from
the following material:

1. Nedprene.
2. ‘Upethane.
3. Polyvinyl chloride.

Rreformed Control Joint Gaskets: Material as indicated below, designed to fit standard
sash block and to maintain lateral stability in masonry wall:

1. Styrene-Butadiene Rubber Compound: ASTM D 2000, Designation 2AA-805.
2. Polyvinyl Chloride: ASTM D 2287, General Purpose Grade, Type PVC-65406.

Bond Breaker Strips: Asphalt-saturated organic roofing felt complying with ASTM D
226, Type I (No. 15 asphalt felt).

Plastic Weep Hole/Vent: One-piece flexible extrusion manufactured from ultraviolet-
resistant polypropylene co-polymer, designed to weep moisture in masonry cavity to
exterior, sized to fill head joints with outside face held back 1/8 inch from exterior face of
masonry, in color selected from manufacturer's standard.
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Part 3

3.01

3.02

3.03

Execution

Examination

A

Examine conditions, with Installer present, for compliance with requirements for
installation tolerances and other specific conditions, and other conditions affecting
performance of unit masonry. For the record, prepare written report, endorsed by
Installer, listing conditions detrimental to performance of unit masonry.

Examine rough-in and built-in construction to verify actual locations (Of piping
connections prior to installation.

Installation

A

Thickness: Build cavity and composite walls and other masonry canstriction to the full
thickness shown. Build single-wythe walls to the actual thidkness6f the masonry units,
using units of nominal thickness indicated.

Build chases and recesses as shown or required to ageommodate items specified in this
and other Sections of the Specifications. Provide Tiot 1eSs than 8 inches of masonry
between chase or recess and jamb of openings and hebween adjacent chases and recesses.

Leave openings for equipment to be installed” before completion of masonry. After
installation of equipment, complete§masonhry to match construction immediately
adjacent to the opening.

Cut masonry units with motgt-drivén saws to provide clean, sharp, unchipped edges.
Cut units as required to prowide continuous pattern and to fit adjoining construction.
Use full-size units witholt cutting where possible.

Match coursing, bondutg, color, and texture of new masonry with existing masonry
where indicated,

Mortar Bedding and Jainting

A.

Lay hellpwéconcrete masonry units as follows:

1. With full mortar coverage on horizontal and vertical face shells.

2 Bed webs in mortar in starting course on footings and in all courses of piers,
columns, and pilasters, and where adjacent to cells or cavities to be filled with
grout.

3. For starting course on footings where cells are not grouted, spread out full

mortar bed including areas under cells.

Cut joints flush for masonry walls to be concealed or to be covered by other materials,
unless otherwise indicated.
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3.04 Horizontal Joint Reinforcement

A.

General: Provide continuous horizontal joint reinforcement as indicated. Install
longitudinal side rods in mortar for their entire length with a minimum cover of 5/8 inch
on exterior side of walls, 1/2 inch elsewhere. Lap reinforcing a minimum of 6 inches.

Cut or interrupt joint reinforcement at control and expansion joints, unless otherwise
indicated.

Provide continuity at corners and wall intersections by use of prefabricated "L" dndy"T"
sections. Cut and bend reinforcement units as directed by manufacturer for contiufity at
returns, offsets, pipe enclosures, and other special conditions.

3.05 Anchoring Masonry to Structural Members

A.

General: Anchor masonry to structural members where ma%pohry %abuts or faces
structural members to comply with the following:

1. Provide an open space not less than 1 inch ipawidth between masonry and
structural member, unless otherwise indicatedi\Kéep open space free of mortar
or other rigid materials.

2. Anchor masonry to structural memhers with flexible anchors embedded in
masonry joints and attached to strueture.

3. Space anchors as indicated, but'wgt more than 24 inches o.c. vertically and 36
inches o.c. horizontally.

3.06 Movement (Control and Expansion},Jéints

A.

General: Install control ahdyexpansion joints in unit masonry where indicated. Build in
related items as thefiasenry progresses. Do not form a continuous span through
movement joints ufiless’provisions are made to prevent in-plane restraint of wall or
partition movements

Form contpel joints in concrete masonry as follows:

1. 1P bond breaker strips into hollow contour in ends of block units on one side of
control joint. Fill the resultant core with grout and rake joints in exposed faces.

R Install preformed control joint gaskets designed to fit standard sash block.

3. Install special shapes designed for control joints. Install bond breaker strips at
joint. Keep head joints free and clear of mortar or rake joint.

Form expansion joints in brick made from clay or shale as follows:

1. Build flanges of metal expansion strips into masonry. Lap each joint 4 inches in
direction of water flow. Seal joints below grade and at junctures with horizontal
expansion joints, if any.

2. Build flanges of factory-fabricated expansion joint units into masonry.

3. Build in joint fillers where indicated.
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4. Form open joint of width indicated but not less than 3/8 inch for installation of
sealant and backer rod specified in Division 7 Section "Joint Sealers." Maintain
joint free and clear of mortar.

D. Build in horizontal pressure-relieving joints where indicated; construct joints by either
leaving an air space or inserting nonmetallic 50 percent compressible joint filler of width
required to permit installation of sealant and backer rod. Locate horizontal pressure-
relieving joints beneath shelf angles supporting masonry veneer and attached to
structure behind masonry veneer.

3.07 Lintels
A. Install steel lintels where indicated.
B. Provide masonry lintels where shown and wherever openings of mqoye'than 1'-0" for brick

size units and 2'-0" for block size units are shown without strucbural steel or other
supporting lintels.

C. Provide minimum bearing of 8 inches at each jamb, unlass otherwise indicated.

3.08 Flashing/Weep Holes

A. General:

1. Install embedded flashing indmasohry at shelf angles, lintels, ledges, other
obstructions to the downward tlqw'of water in the wall.

a.

Prepare masonrf swurfaces so that they are smooth and free from
projections that cotild puncture flashing.

Place though-wall flashing on sloping bed of mortar and cover with
mortaf.

Sealespenetrations in flashing with adhesive/sealant/tape as
regommended by flashing manufacturer before covering with mortar.

Install reglets and nailers for flashing and other related construction
where shown to be built into masonry.

2. Install weep holes in the head joints in exterior wythes of the first course of
masonry immediately above embedded flashings and as follows:

a.

Form weep holes with by keeping head joints free and clear of mortar;
spacing holes 24 inches on center.

In insulated cavities/air spaces cover cavity/air space side of open weep
holes with copper or plastic insect screening before placing insulation in
cavity.

3.09 Installation of Reinforced Unit Masonry

A. General: Install reinforced unit masonry to comply with requirements of referenced unit
masonry standard.
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Temporary Formwork: Construct formwork and shores to support reinforced masonry
elements during construction. Construct formwork to conform to shape, line, and
dimensions shown. Make sufficiently tight to prevent leakage of mortar and grout.
Brace, tie, and support forms to maintain position and shape during construction and
curing of reinforced masonry.

Do not place grout until entire height of masonry to be grouted has attained sufficient
strength to resist grout pressure.

Do not remove forms and shores until reinforced masonry members have hatdened
sufficiently to carry their own weight and other temporary loads that may befpléc€d on
them during construction.

3.10 Repairing, Pointing, and Cleaning

A.

Remove and replace masonry units that are loose, chipped, brokeiysbainted, or otherwise
damaged or if units do not match adjoining units. Install néwjuhits to match adjoining
units and in fresh mortar or grout, pointed to eliminate evidence of replacement.

Pointing:

1. During the tooling of joints, enlarge any-woids or holes, except weep holes, and
completely fill with mortar.

2. Point-up all joints including €oxivers, openings, and adjacent construction to
provide a neat, uniform appearange, prepared for application of sealants.

Final Cleaning: After mortagsis (thoroughly set and cured, clean exposed masonry as
follows:

1. Remove large m@rtar particles by hand with wooden paddles and nonmetallic
scrape hoes 01 ghiséls.

2. Test cleahing’methods on sample wall panel; leave 1/2 panel uncleaned for
companrigoy purposes. Obtain Architect's approval of sample cleaning before
proeeeding with cleaning of masonry.

3. Prbtect adjacent stone and non-masonry surfaces from contact with cleaner by
covering them with liquid strippable masking agent, polyethylene film, or
waterproof masking tape.

4. Wet wall surfaces with water prior to application of cleaners; remove cleaners
promptly by rinsing thoroughly with clear water.

5. Clean brick by means of bucket and brush hand-cleaning method using the
following masonry cleaner:

a. Job-mixed detergent solution.
b. Job-mixed acidic solution.
c. Proprietary acidic cleaner; apply in compliance with directions of acidic

cleaner manufacturer.
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D. Protection: Provide final protection and maintain conditions, in a manner acceptable to
Installer, that ensure unit masonry is without damage and deterioration at time of
Substantial Completion.

End of Section
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Part 1

1.01

1.02

1.03

1.04

1.05

Section 05 1200
Structural Steel Framing

General
Scope of Work
A. The extent of structural steel work is indicated on the Plans, including schedules,

notes, and details to show size and location of members, typical connections, an@ type
of steel required.

Related Work Specified Elsewhere

A. Section 03 3000: Cast-In-Place Concrete
B. Section 04 0650: Mortar and Masonry Grout

Reference Standards

A. Unless otherwise specified, the Work for this Section(sh@ll conform to the applicable
portions of the following Standard Specifications;

1. AISC - American Institute of Steel Gengtriction
2. ASTM- American Society for T€Sting and Materials
3. AWS - American Welding Séciety

Codes and Standards

A. Comply with the provision, of the following, except as otherwise indicated.
1. AISC - "Code of Standard Practice for Steel Buildings and Bridges."
2. AISCY,"Specifications for the Design, Fabrication, and Erection of Structural
Steel for*Buildings," including the "Commentary and Supplements" thereto
asligsped.
3. WASC - "Specifications for Structural Joints using ASTM A325 or A490 Bolts"

approved by the Research Council on Riveted and Bolted Structural Joints of
the Engineering Foundation.

4. AWS D1.1 - "Structural Welding Code."

5. ASTM A6 - "General Requirements for Delivery of Rolled Steel Plates,
Shapes, Sheet Piling and Bars for Structural Use."

Qualifications for Welding Work

A. Qualify welding processes and welding operators in accordance with the AWS
"Standard Qualification Procedure." Provide certification that welders to be employed
in the work have satisfactorily passed AWS qualification tests within the previous 12
months. If recertification of welders is required, retesting will be the Contractor's
responsibility.
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1.06 Design of Members and Connections

A.

Details indicated on the Plans are typical; similar details apply to similar conditions,
unless otherwise indicated. Verify dimensions at the site whenever possible without
causing delay in the Work.

Connection details not shown on the plans shall be designed in accordance with the
most current addition of the AISC "Manual of Steel Construction."

Promptly notify ENGINEER whenever design of members and connection§ foi”any
portion of the structure is not clearly indicated.

1.07 Allowable Tolerances

A.

B.

C.

Overall Length:

1. Members with both ends milled for contact bearingy* 1/32 inch (0.8 mm).

2. Members without ends milled for contact bgakingywhich are framed to other
members:
a. 30 feet (9 m) or less in length%-"1/26 inch (1.5 mm).
b. Over 30 feet (9 m) in length % 1/8 inch (3 mm).

Straightness:

1. Structural memberspymay Yvary from straightness within the tolerances

allowed for wide flangé shapes by ASTM Specification A6, except that the
tolerance on deviationNrom straightness of compression members is 1/1,000
of the axial length Between points which are to be laterally supported.

2. Completedghembers should be free from twists, bends and open joints. Sharp
kinks,or Bends are cause for rejection of material.

Individualspieces shall be erected so that the deviation from plumb, level and
alignprént€hall not exceed 1:500.

1.08  Source Quality Control

A.

Materials and fabrication procedures are subject to inspection and tests in the mill,
shop, and field, conducted by a qualified inspection agency. Such inspections and
tests will not relieve CONTRACTOR of responsibility for providing materials and
fabrication procedures in compliance with specified requirements.

Promptly remove and replace materials or fabricated components which do not
comply.

1.09 Submittals

A.

For information only, submit two (2) copies of producer's or manufacturer's
specifications and installation instructions for the following products including
laboratory test reports and other data as may be required to show compliance with
these specifications (including specified standards). Indicate by transmittal that copy
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1.10

1.1

1.12

of each applicable instruction has been distributed to Fabricators, Installers, and
Erectors.

1. Structural Steel, including certified copies of mill reports covering the
chemical and physical properties.

2. High-strength bolts including nuts and washers.
3. Unfinished bolts and nuts.

4, Structural steel primer paint.

5. Shrinkage-resistant grout.

6. Slide bearings.

Submit shop drawings, prepared by a professional engin€ek Pegistered in the state
where the Work is located, including complete details an@ schedules for fabrication
and shop assembly of members, connections, and details.” Also include schedules,
procedures, and diagrams showing the sequence of exeetion.

Include details of cuts, connections, camber, hol®s,%and other pertinent data. Indicate
welds by standard AWS symbols and show stzgNlength, and type of each weld.

Provide setting drawings, templates{ atrd directions for the installation of anchor
bolts and other anchorages to be installed/by others.

Delivery, Storage, and Handling

A.

Deliver materials to the site abssuch intervals to insure uninterrupted progress of the
work.

Store materials, to/Dermit easy access for inspection and identification. Keep steel
members off theNgretind, using pallets, platforms, or other supports. Protect steel
members and packaged materials from erosion and deterioration.

Do not™8§to¥e/materials on the structure in a manner that might cause distortion or
damagé tg the members of the supporting structures. Repair or replace damaged
materials or structures as directed by ENGINEER.

Sequenging with Related Work

Viw

Supply fabricated structural steel members and/or accessories to be installed by
related Work. Bearing plates shall be furnished complete with anchor bolts, washers,
nuts and setting diagrams or templates.

Environmental Requirements

A.

Allowances shall be made during erection of structural steel for ambient air
temperatures specified under Article 3.07 of this Section.
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Part 2

2.01

2.02

2.03

2.04

Products

Structural Steel

A.

B.

D.

Rolled Steel Wide Flange and Tee Shapes: ASTM A 992.

Other Rolled Steel Plates, Shapes, and Bars: ASTM A572, G50, unless otherwise
indicated on the plans.

Hollow Structural Sections: ASTM A500, Gr B. Steel Pipe: ASTM A53, Type Es6¥ S,
Grade B.

Anchor Bolts: ASTM A307, non-headed type unless otherwise indicated ow“the Plans.

Washers, Bolts, and Nuts

A.

B.

Washers: ASTM F436

Bolts and Nuts:

1. Standard: Grade A ASTM A307, with ‘au%s Coiiforming to Grade A ASTM
A563.

2. High Strength: Type 1 ASTM A328, with heavy hex nuts conforming to Grade
DH ASTM A563.

3. Alloy Steel: Type 1 ASTM_A490, with heavy hex ASTM A194.

Miscellaneous Structural Iltems

A.

B.

Electrodes for Welding: Corhply with AWS Code; Use E 70 XX Series.

Structural Steel Print€r Paint: Inorganic Zinc-Rich Epoxy Primer Nonmetallic,
Nonshrink Grout:; #Premixed, nonmetallic, noncorrosive, non-staining product
containing selégted silica sands, Portland cement, shrinkage compensating agents,
plasticizing=and water reducing agents, complying with CRD-C588, Type A.

Shop Fabrication/and Assembly

A.

Fabricate and assemble structural assemblies in the shop to the greatest extent
Ppossible. Fabricate items of structural steel in accordance with AISC Specifications
and as indicated on the final shop drawings. Provide camber in structural members
were indicated on the Plans.

Properly mark and match-mark materials for field assembly. Fabricate for delivery
sequence which will expedite erection and minimize field handling of materials.

Where finishing is required, complete the assembly, including welding of units before

start of finishing operations. Provide finish surfaces of members exposed in the final
structure free of markings, burrs, and other defects.
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2.05

2.06

2.07

Connections

A. Weld or bolt shop connections as indicated on the Plans.

B. Bolt field connections except where welded connections or other connections are
specified.

C. Provide high-strength threaded fasteners for all principal bolted connections, except
where unfinished bolts are indicated on the Plans.

D. Provide unfinished threaded fasteners for only the bolted connections of gedoridary
framing members to primary members (including purlins, girts, and otfier™faming
members taking only nominal stresses) and for temporary bracipgstefacilitate
erections.

E. Install high-strength threaded fasteners in accordance with ATSCN'Specifications for
Structural Joints using ASTM A325 or A490 Bolts."

F. Comply with AWS Code for procedures, appearance, quality of welds, and methods
used in correcting welding work.

G. Assemble and weld built-up sections by methods which will produce true alignment
of axes without warp.

Holes for Other Work

A. Provide holes required for securing, other work to structural steel framing, and for
the passage of other work thrpoulghsteel framing members as indicated on the Plans
and/or final shop drawings.

B. Provide threaded nuts welded to framing, and other specialty items as indicated on
the Plans, and/or final shop drawings to receive other work.

C. Cut, drill or punsh holes perpendicular to metal surfaces. Do not flame cut holes or

enlarge holes Dy biirning. Drill holes in bearing plates.

Shop Painting

A.

Shop paint structural steel work, except those members or portions of members to be
embedded in concrete or mortar. Paint embedded steel which is partially exposed on
portions which are exposed and initial two (2) inches (50 mm) of embedded areas
only.

Do not paint surfaces which are to be welded or high-strength bolted with friction-
type connections.

After inspection and before shipping, clean all steel work whether painted or not.
Remove loose rust, loose mill scale, spatter, slag, or flux deposits. Clean steel in
accordance with Steel Structures Painting Council (SSPC) SP-2 "Hand Tool
Cleaning" and SP-3 "Power Tool Cleaning."

Immediately after surface preparation, apply structural steel primer paint in
accordance with the manufacturer's instructions and at a rate to provide a uniform
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Part 3

3.01

3.02

3.03

3.04

3.06

3.06

dry film thickness at 2.0 mils (50 pm). Use painting methods which will result in full
coverage of joints, corners, edges, and all exposed surfaces.

Execution

CONTRACTOR'S Verification

A. CONTRACTOR must examine the areas and conditions under which structural steel
work is to be installed and notify ENGINEER, in writing, of conditions detrimental
to the proper and timely completion of the work. Do not proceed with the workstintil
unsatisfactory conditions have been corrected in a manner acceftdable to
CONTRACTOR.

B. The inspection and verification of construction in place shall jge sufficiently in
advance of steel erection to allow for possible correction of the conStiuction in place or
fabrication.

C. If the construction in place is not inspected by CONTRACTOR prior to erection,
CONTRACTOR shall be responsible for removing andsfesetting construction in place
or revisions in fabrication to correct discrepancies.

Erection - General

A. Comply with the AISC Specifications and,8odeé of Standard Practice, and as herein
specified.

Temporary Shoring and Bracing

A. Provide temporary shoring\gnd bracing members with connections of sufficient
strength to bear impose&loads. Remove temporary members and connections when
permanent members ard injplace and final connections are made. Provide temporary
guy lines to achieve pfoper alignment of the structures as erection proceeds.

Temporary Planking

A. Provide tgmporary planking and working platforms as necessary to effectively
complete thie/Work.

Anchor Bolts

A. Furnish anchor bolts and other connectors required for securing structural steel to
foundations.
By Furnish templates and devices as necessary for presetting bolts and other anchors to

accurate locations. Templates shall be 1/8" (3 mm) thick (min) steel plate.
Setting Bases and Bearing Plates

A. Clean concrete bearing surfaces of bond-reducing materials and roughen to improve
bond to surfaces.

B. Clean the bottom surface of base and bearing plates.
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3.07

3.08

C. Set loose and attached base plates and bearing plates for structural members on
wedges or other adjusting devices.

D. Tighten the anchor bolts after the supported members have been positioned and
plumbed. Do not remove wedges or shims, but if protruding, cut off flush with the
edge of the base or bearing plate prior to packing with grout.

E. Pack grout solidly between bearing surfaces and bases or plates to ensure that no
voids remain.

F. Finish exposed surfaces, protect installed materials, and allow to curefui,%trict
compliance with the manufacturer's installations, or as otherwise required.

Field Assembly

A. Set structural frames accurately to the lines and elevations“indicated. Align and
adjust the various members forming a part of a complete fhame or structure before
permanently fastening. Before assembly, clean bearing swuffaces and other surfaces
which will be in permanent contact.

B. Perform necessary adjustments to compensate® f6% dis¢fepancies in elevations and
alignment.

C. Level and plumb individual members of the_structure as specified in Article 1.07 of
this Section unless otherwise specified by=AISC tolerances.

D. Establish required leveling and plumbing measurements on the mean operating
temperature of the structurd. Wake allowances for the difference between
temperature at time of ere€tigh ahd the mean temperature at which the structure
will be when completed and imservice.

E. Splice members only weresthdicated on the Plans and/or final shop drawings.

F. Erection bolts oreXpgsed welded construction, shall be removed and holes filled with
plug welds and, graund smooth at exposed surfaces.

G. Comply, wathg AISC Specifications for bearing, adequacy of temporary connections,
alignfpett®) and the removal of paint on surfaces adjacent to field welds.

H. D¢ net enlarge undersized holes in members by burning or by the use of drift pins,
except in secondary bracing members. Ream holes that must be enlarged to admit
bolts.

L Do not use cutting torches in the field for correcting fabrication errors in the

structural framing. Cutting will be permitted only on secondary members which are
not under stress, as acceptable to ENGINEER. Finish gas-cut sections equal to a
sheared appearance when field cutting is permitted.

Touch-Up Painting

A.

Immediately after erection clean field welds, bolted connections, and abraded areas of
the shop paint. Apply paint to exposed areas with the same material as used for shop
painting. Apply by brush or spray to provide a minimum dry film thickness of 2.0
mils (50 pm).
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3.09 Field Quality Control

A. General:

1.

OWNER may engage an independent testing and inspection agency to inspect
high-strength bolted connections and welded connections and to perform tests
and prepare test reports. Inspections will meet the requirements of the
current building code at the place of the Work.

Testing agency shall conduct and interpret the tests and state in eagh report
whether the test specimens comply with the requirements, and.spécifically
state any deviations therefrom.

Provide access for the testing agency to places where struefural steel work is
being fabricated or produced so that required inspectiofi\arid testing can be
accomplished.

Testing agency may inspect structural steel at the plant before shipment;
however, ENGINEER reserves the right, at afiyntime before final acceptance
to reject material not complying with specifi€d FeQuirements.

CONTRACTOR shall correct deficierfcigs®in structural steel work which
inspections and laboratory test reparts frave indicated to be not in compliance
with requirements. Performanee of “additional tests as may be necessary to
reconfirm any noncompliancésof the original work, and as may be necessary
to show compliance of corregted Work will be at CONTRACTOR'S expense.

Work determined " be_defective by ENGINEER and/or local agencies
regardless of all prewifus inspections, shall be corrected to the satisfaction of
ENGINEER at ndextra cost to OWNER. CONTRACTOR shall be responsible
for the cost and \delay of replacing defective Work both in regard to his own
Contract and @€ guch cost or delay affects the Work of others.

B. Connections:

End of Section

Ingpect shop bolted connections in accordance with AISC Specifications.
Inspéct and test not less than five (5) percent of the shop and field welds
during fabrication and erection of structural steel assemblies as follows:

Certify welders and conduct inspections and tests as required.
Record types and locations of all defects found in the work.

Record work required and performed to correct deficiencies.
Perform visual inspection of all welds complying with ASTM E164.

SR

Inspection of field bolted connections will be in accordance with AISC
Specifications.
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Section 05 5300
Metal Gratings

Part 1 General

1.01  Scope of Work

A. This Section includes prefabricated custom-design aluminum bar gratings as
indicated on the Contract drawings complete with materials, fabricatiow, «and
installation.

1.02 Related Work Specified Elsewhere

A. Section 03 3000: Cast-in-Place Concrete

1.03  Quality Assurance
A. ASTM B221 Aluminum Extruded Bars and Shapes
B. ANSI/NAAMM-MBG-531-09 Metal Bar GratingstMartual
C. Manufacturer’s Qualifications:

1. Design connections and compdhnents not detailed on drawings under direct
supervision of a Professional Structural Engineer experienced in design of
this Work and licensed i the¥State of Pennsylvania.

D. Inspection:

1. Work done inggedrdance with this specification shall be subject to inspection.
OWNER opENGINEER shall have access to all places of manufacture where
material®, are being produced or fabricated, or where tests are being
conduéted and shall be accorded full facilities for inspection and observation.

1.04  Submittals
A. Product\Wata:

1. The contractor shall submit the manufacturer’s catalog pages including load
tables, anchor details and standard installation details.

B. Shop Drawings:
1. The contractor shall submit for approval shop drawings for the fabrication
and erection of all gratings, based on construction drawings of current issue.
Include plans, elevations, and details of sections and connections as required.

Show type and location of all fasteners.

C. Samples of grating and anchorage system shall be submitted for approval.
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Part 2

Products

2.01 Manufacturers

A.

Acceptable manufacturers include Ohio Gratings Inc. 5299 Southway St. SW,
Canton, Ohio 44706, or engineer approved equal.

2.02 Manufactured Units

A.

Description: Aluminum I-Bar swage lock grating type 19-SGI-4: Fabricafedy by
assembled square cross bars through diamond shaped hole in rectangulaf be&ring
bars and are permanently locked in place by swaging.

1. Bearing bar spacing: 1-3/16” on center.

2. Bearing bar depth: based on loading requirements and clgangpan.

3. Bearing bar flange thickness: 1/4” to provide 15/16” spafe Between bars.

4. Top surface of bearing bars: Striated or slip Hrésistant per Owner’s
recommendation.

5. Cross bar spacing: 4” on center.

Fabrication: Fabricate cutouts in grating sectioify for perifétrations indicated. Arrange
cutouts to permit grating removal without dastubbing items penetrating gratings.
Band ends and cuts in grating with bars of sante.size and material as bearing bars.

Design Criteria:

1. Loading: Grating products“shall be designed and manufactured to meet the
live load conditions of 1Q0 Ibs /sq ft with maximum deflection of 1/4" for the
clear spans shown nsthe Contract Drawings. Bearing bar depth shall be as
shown on the CohtractvDrawings or as recommended by the manufacturer to
meet the loadihgW\requirements, clear span conditions and maximum
deflections spécfied.

Materials: Bearing #ars and banding are Aluminum Type 6063-T6 and aluminum
cross bars are type 6063-T1.

Fabrig@tioitolerances shall be in accordance with ANSI/NAAMM MBG 531-09 Metal
Bar Geéatinig Manual.

Finish: Gratings shall be mill finish, A-41 clear anodized or powder coat painted, per
Qwner’s recommendation.

2.03 ACgessories

A.

Part 3

Provide appropriate fasteners for type, grade, and class required for the approved
anchorage system.

Execution

3.01 Field Verification

A.

Take field measurements prior to preparation of final shop drawings and fabrication
where required to ensure proper fitting of the work.
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3.02 Installation

A. Prior to grating installation, contractor shall inspect supports for correct alignment
and conditions for proper attachment and support of the gratings. Any
inconsistencies between Contract Drawings and supporting structure deemed
detrimental to grating placement shall be reported in writing to the Engineer or
Owner prior to placement.

B. Install grating in accordance with shop drawings and standard installation
clearances as recommended by ANSI/NAAMM MBG-531-09 Metal Bar Grating
Manual.

C. Protection of Aluminum from dissimilar materials:

1. Where aluminum surfaces come into contact with dissimitax nietals, surfaces

shall be kept from direct contact by painting the dissimilar ‘metal with one
coat of bituminous paint or use of other approved ifASulatinig material.

2. Where aluminum surfaces come into contact witih@issimilar materials such
as concrete, masonry or lime mortar, exposedhaluminum surfaces shall be
painted with one coat of bituminous paint ox Use 0f other approved insulating
material.

3.03 Grating Attachment

A. Use approved attachment system afidlfasteners to secure grating to supporting
members as shown on plans.

End of Section
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Part 1

1.01

1.02

1.03

General

Summary

A.

Related Sections
A.
Quality Assurance

A.

Section 05 6000
Aluminum Fabrications

Section Includes: The work specified in this Section consists of providing aluminum
fabrications as well as the manufactured aluminum items in the Project

01 3300 — Submittal Procedures

Referenced Standards:

1.

The Aluminum Association (AA):

a.
b.

C.

Aluminum Design Manual
45, Designation System for AlumMum Finishes
AA-M10C22A41 and AA-M180€22A 42

ASTM International (ASTM):

a.

b.

=, o

P

A307, Standard Specitiedtion for Carbon Steel Bolts and Studs,
60,000 psi Tensile-Steength.

A320, Standgrd\Specification for Alloy-Steel Bolting Materials for
Low-Temperaffure Service.

B26, Speégification for Alloy-Steel Bolting Materials for Low-
Temperagure Service.

B86, Bpecification for Zinc-Aluminum (ZA) Alloy Foundry and Die
Cabtangs.

BI§8;"Standard Specification for Aluminum-alloy Sheet and Plate.
B209, Standard Specification for Aluminum and aluminum-Alloy
sheet and Plates.

B211, Standard Specification for Aluminum and Aluminum or alloy
Bar, Rod and Wire.

B210, Specification for Aluminum and Aluminum or Alloy Drawn
Seamless Tubes.

B221, Standard Specification for Aluminum and Aluminum-alloy
Extruded Bars, Rods, Wire, Shapes and Tubes.

B241, Standard Specification for Aluminum and Aluminum-alloy Die
Forgings, Hand Forgings, and Rolled Ring Forgings.

B247, Standard Specification for Aluminum and Aluminum-alloy Die
Forgings, Hand Forgings, and rolled Ring forgings.

B308, Standard Specification for Aluminum-alloy 6061-T6 Standard
Structural Profiles.

B632, Specification for Aluminum-Alloy Rolled Tread Plate.

D695, Standard Test Method for Compressive Properties of Rigid
Plastics.

D1730, Standard Practices for Preparation of Aluminum and
Aluminum-Alloy Surfaces for Painting.
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1.04

Suabmittals

A,

p. D2566, Linear Shrinkage of Cured Thermosetting Casting.
q. F593, standard Specification for Stainless Steel Bolts, Hex Cap
Screws and Studs.

American Welding Society (AWS):

a. C5.5, Recommended Practices for Gas Tungsten Arc Welding

b D1.1, Structural Welding Code

c. D1.2, Structural Welding Code Aluminum

d AWS Handbook Section 4, Chapter 69 Aluminum and Aluminum
Alloys

Federal Specifications:

a. Fed. Spec. FF-S-92a, Screws, Machine: Slotted, Cros$yReCessed or
Hexagon Head.

b. Fed. Spec. FF-S-325, Shield, Expansion; Nail, Egpansion; and Nail,
Drive Screw (Devices, Anchoring, MasonryN\ Group II (Shield,
Expansion Bolt Anchor) Type 4 (Wedge gkpansion anchors) Class 1
(One piece steel expander with cone taper Mftegral with stud).

c. Fed Spec. TT-P-645B, Primer, Paint, Zing-Chromate, Alkyd Type.

American Architectural Manufacturers AgSqciation:
a. AAMA 605.2, Voluntary Specification for High Performance Organic
Coatings on Architectural Extgisions or Panels.

US Department of Labor, Oécupational Safety and Health Administration

(OSHA):

a. 29 CFR 1910, OSHA Safety and Health Standards for General
Industry (referred td herein as OSHA standards)

Provide rails cémplying with 1996 BOCA Building Code and OSHA
Regulations.

Qualifications:

1.

Applicator’ Qualifications: Provide evidence that aluminum pipe railing
ingtaller is approved by the pipe railing system manufacturer as a qualified
installer.

Welding Qualifications: Provide evidence that welders, tackers, and welding
operators have been previously qualified by tests as prescribed in the
Structural Welding Code, AWS D1.1 of the American Welding Society, to
perform the type of work required.

Shop Drawings: Submit Shop Drawings in accordance with Section 01 3300,
demonstrating compliance with specifications.

1.

Aluminum fabrications shop drawings to identify the detail as indicated on
the Project Drawings and be complete as to the detail of the product and
location in the project, the size and weights of members, the methods of
joining various components, the quantity, finish, the location and type of
anchors and necessary measurements.

Provide easy-to-read markings on Shop Drawings for assemblies requiring
erection identification marks.
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B.

3.
4.
5.

Note tolerance variations or clearance requirements.
Use American Welding Society standard welding symbols.
Furnish setting diagrams, templates, and installation directions.

Product Data: Include manufacturer's descriptive literature and specifications
covering manufactured products specified herein.

1.

2.

Include complete information necessary for fabrication and erection of the
specified products.

Indicate size and weight of shapes, type and location of shop and field
connections; the type, size and extent of welds and welding sequencé_when
required. Use standard welding symbols of the American Welding $o¢iéty in
shop drawings.

Submit current Approved ICC Evaluation Reports for all gxpasrision and
adhesive anchors.

1.05 Delivery, Storage and Handling

A.

B.

Part 2

2.01 Materials

A.

Deliver, store, and handle pre-finished products in a“wénner that will prevent
material damage and deterioration or contamination frem the elements.

Provide protective wrapping on pre-finished aluminum products and maintain such
in place until project is ready for final inspection.

Products

Aluminum Fabrications:

1.

2.

Aluminum Structural Shepes; Aluminum alloy 6061-T6 conforming to ASTM
B308, rolled or extruded \Shapes and thicknesses as indicated on Drawings.
Aluminum Rod and™Bars: Aluminum alloy 6061-T6 conforming to ASTM
B221. Dimensionshas indicated on Drawings.

Aluminum Sheetand Plate: Aluminum alloy 6061-T6 conforming to ASTM
B209. Thickngédlas indicated on Drawings.

Checkeredtduminum Plate: Aluminum alloy 6061-T6 conforming to ASTM
B6328Thitkness of plate indicated on Drawings does not include raised
portion.

Aluminum “Grating: Removable type, fabricated to panel sizes and thickness as
indicatedsOn Drawings. Where panel sizes are not indicated, limit panel weights to a
maximum of 120 pounds each. Construction details in conformance with NAAMM
Metetl Bar Grating Manual.

Ik

2.

3.

.~

Bearing Bars: Aluminum alloy 6063-T6, 3/16-inch thick and conforming to
ASTM B221, or equivalent I-bar style.

Cross Bars and Bent Connecting Bars: Aluminum alloy 6063-T5 conforming
to ASTM B221.

Bar Spacing:

a. Bearing Bars: 1-3/16-inch center to center.

b. Cross Bars: Four inches center to center.

Bar Connection: Mechanically lock cross bars to bearing bars.

Anchor Clips: Stainless steel, two each panel, unless recommended otherwise
by manufacturer.

Aluminum Bearing Angle: Aluminum alloy 6061-T6 conforming to ASTM
B308.

Banding: Grating bar ends banded same depth as bars. Openings cutting
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two or more bearing bars require banding. Openings for pipes, ducts,

conduits, and similar objects require banding.

8. Openings Through Panels: Split panels in two individual sections to
facilitate removal of panels at pipes, ducts, conduits, and similar objects
passing through grating panels.

9. Anti-Slip Surfacing: Except were indicated otherwise on Drawings, provide
gratings with factory-applied anti-slip surfacing of either of the following
types:

a. Aluminum Oxide Grit/Metal Matrix: Grating walking surface to
receive a uniformly dispersed aluminum oxide grit particle dosting
encapsulated in a metal matrix and metal bonded to the giatifig by
an electric-arc spray process.

b. Aluminum Oxide Grit/Epoxy Matrix: Grating walkifig ssurface to
receive a uniformly dispersed aluminum oxide gritspasticle coating
embedded in an epoxy matrix and epoxy bonded tg the/grating.

10. Acceptable Manufacturers:

a. Ohio Gratings, Inc.; Series 19SGF
b. Intertec Corp.; AL-14 Series

c. Seidelhuber Metal Products, Inc.
d. Or Approved Equal

Dissimilar Surface Isolation Material: Where glaminum materials contact dissimilar
surfaces, provide an isolation material p#gduet as specifically required by the
aluminum material or aluminum item manufacturer, or of the following materials as
the manufacturer approves:

1. Aluminum to Metal Contact: WZinc Chromate Primer; conforming to Fed.
Spec. TT-P-645B.
2. Aluminum to Concrete Contact: Mineral filled coal tar pitch; conforming to

Tnemec 46-465, MAR gt Sherwin Williams.

2.02 Anchors and Fasteners

A.

Miscellaneous Screws‘asd Bolts:

1. 1. Machihe Serews: AISI Type 304 stainless steel conforming to Fed. Spec.
FF-S-92a.
2. Stainless Steel Bolts, Nuts and Washers: Stainless steel conforming to

ASTM A320 Grade B8, AISI Type 304, and Grade B8M, AISI Type 316 were
indicated on the Drawings.

3. ¥U-Bolts: ASTM A320 Grade B8, AISI Type 304 stainless steel with National
Coarse Threads.
4, Eyebolts: Drop forged from 18/8 Type 304 stainless steel with National

Coarse Threads.

Welding Electrodes: Table 4.1.1 of AWS D1.1 as required for applicable base metals

and welding process.

Anchor Rods (Pre-Set): Where anchor rods are indicated or required as pre-set in

cast-in-place concrete, provide anchor of headed (heavy hexnut) design. Provide nuts

and washers, and leveling nuts were indicated on the Drawings, all in materials
matching the rod.

1. Stainless Steel Anchor Rods: Stainless steel conforming to ASTM A320,
Grade B8, AISI Type 303 or Type 304, and Grade B8M, AISI Type 316 were
indicated on the Drawings.

Drilled-In Toggle Type Anchors and Fasteners: Use for applications in masonry and

precast concrete hollow-core structure components.

1. Anchors: Provide anchors designed to accept both machine bolts and/or
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threaded rods. Such anchors shall consist of an expansion shield and
expander nut contained inside the shield. Expander nut fabricated and
designed to climb the bolt or rod thread and simultaneously expand the
shield as soon as the threaded item, while being tightened, reaches and bears
against the shield bottom.

2. Shield Body: Consisting of four legs, the inside of each tapered toward shield
bottom (or nut end). The end of one leg is elongated and turned across shield
bottom. Outer surface of shield body ribbed for grip-action.

a. Expander Nut: Square design with sides tapered inward from bottom
to top.
b. Material: Die cast Zamac No. 3 zinc alloy of 41,000 psi fnahithum

tensile strength. Shield and nut made in conformancefith”S.A.E.
903, ASTM B86.

3. Fasteners: Machine bolts nuts and washers conforming peyALSI Type 304
stainless steel and Fed. Spec. FF-S-92a.

4. Acceptable Manufacturers:
a. U.S.E. Diamond, Inc.; FORWAY System.
b. Or Approved Equal.

Drilled-In Expansion Anchors and Fasteners: Provide, anchors that meet ACI 318

Appendix D requirements for cracked concrete and“have a current approved ICC

Evaluation Report. Use for applications in cast:.i-plac€ concrete and solid precast

concrete structure components.

1. Stainless Steel Anchor/Fastener: AUb./Listed one-piece stud (bolt) with
integral expansion wedges, nut\atfid washer, and meeting physical
requirements of Fed. Spec. FE-S*825, Group II, Type 4, Class 1. Stud of AISI
Type 303 or Type 304 stainless\ahd nut and washer of AISI Type Type 316
stainless steel.

2. Acceptable Manufactutreks:
a. Hilti Corporation; Kwik-Bolt TZ.
b. Simpson Strong Tie, Strong-Bolt

Adhesive Anchoring Systém: Provide anchors that meet ACI 318 Appendix D
requirements for crgcked concrete and have a current approved ICC Evaluation
Report. Provide a@hesive anchor setting system composed of anchors and fasteners
as specified, and“a sé€lf-contained cartridge system capable of dispensing both epoxy
components in%hg proper mixing ratio. Provide system designed for compatibility
with hollog=pr solid base materials.

1. Stadard Anchor Rod Assembly: Chamfered end threaded stud rod of ASTM
A307 steel with nut and washer. Stud size as indicated on Drawings.

2. Stainless Steel Anchor/Fastener: Chamfered end threaded stud rod of AISI
Type 304 stainless steel, with nut and washer of AISI Type 316 stainless
steel.

3. Adhesive Cartridge: Provide a dual cartridge containing both hardener and
resin and dispenses from the dual cartridge through a static mixing nozzle.

a. Two-component, 100 percent solid, non-sag paste, insensitive to
moisture and meeting requirements of ASTM C881, Type IV, Grade
3. Class A, B, and C. Shrinkage during cure is limited to .00051 inch
per inch maximum in accordance with ASTM D2566. Compressive
strength of 10,300 psi minimum in accordance with ASTM D695.

b. Inject the pre-mixed adhesive directly into the prepared anchor hole
and insert anchor/fastener in the adhesive in accordance with the
adhesive manufacturer’s installation instructions.

c. Only injection tools and static mixing nozzles as recommended by
manufacturer shall be used.

05 6000-5 MVS202105H



4. Acceptable Manufacturers:
a. Hilti Corporation; HIT RE 500-SD
b. Simpson Strong Tie, Simpson XP
G. Hammer drive-type and explosive charge drive-type anchors and fastener systems

not acceptable.
sleeve/nail drive systems also not acceptable.

2.03 Manufactured Units

Lead shields, plastic-inserts, fiber-inserts, and drilled-in plastic

A. Aluminum Ships Ladder: Provide OSHA approved design ship’s ladder cofnplete
with handrail as required by OSHA rules and regulations.

1. Capacity: Unit shall support a 1000 1b (454 kg) total load without/failure.
2. Degree of Incline: 60 to 75 degrees.
3. Components: Ladder, mounting brackets and handrails on beth.sides.
a. Ladder Stringer: 5 inch by 2 inch by 3/16 inch (127%un by 51 mm by
5 mm) extruded 6005-T5 aluminum channel.
b. Ladder Treads: 5-3/16 inch by 1-1/8 inch Jiy§1/8 4nch (131 mm by 29
mm by 3 mm) extruded 6005-T5 alurmhihum with serrated slip
resistance surface standard. 1-1/4 inclyby 1-1/4 by 1-1/4 inch angle
welded to underside of treads. Treads shall be welded and bolted to
stringer with 1/4” stainless steel holts.
c. Ladder Mounting Brackets:
@) Floor Brackets: 2 inch\by.3"inch by 1/4 inch (51 mm by 76 mm
by 6 mm) alumintm‘angle.
2) Top Bracket: 4-3/4sitich by 5 inch by 1/4 inch (121 mm by 127
mm by 6 mm) alupiinum angle.
d. Handrails: 1-1/4 inéhes (32 mm) Schedule 40, 6005-T5 aluminum pipe
provided withsnfernal aluminum fittings.
e. Platform:
(1) Surfacés Platforms 9 Sq Ft or less shall be made of standard
tfeay material. Platforms larger than 9 Sq Ft shall have a
Bafgrating surface.
2) Foe Boards: 4 inch by 1/4” 6005 T-5 aluminum.
3 Handrails: 1-1/4 inches (32 mm) Schedule 40, 6005-T5
aluminum pipe provided with internal aluminum fittings.
f. Finishes:
€)) Standard: Mill finish on aluminum ladder components.
(2) Optional Finishes:
(a) Powder Coated
(b) Anodized
% Acceptable Manufacturer:
a. Precision Ladders, LLC.
b. Or Approved Equal.
B. Aluminum Access Doors-WATERTIGHT: Type and size as indicated on the
Drawings, and constructed of materials and components as follows:
1. Watertight under 10 ft column of stationary water.
2. Door shall incorporate a 90 degree return flange around the perimeter.
3. Door Leaf: 1/4 inch aluminum diamond plate.
a. Designed to withstand a live load of 625 1bs per square foot.
4. Door(s):
a. Auto-lock Type 316 stainless steel hold open arm with release handle.
b. Type 316 stainless steel hinges with tamper-proof fasteners and
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attaching hardware.

c. Furnish with padlock lug

Lock:

a. Stainless steel pressure lock (with 4 keys).

b. Provide keys for multiple hatches keyed alike. Coordinate Owner's
keying requirements (if any) for locks.

Frame:

a. Angle frame-1/4” aluminum raised curb style.

b. %4” neoprene gasket: Locate a 1-1/2 inch drainage coupling in the
corner of the channel frame.

c. Frame Dimensions:

d. Number of Access Door Sets: 2

Furnish hatch fitted with limit switch and actuating provisiong:

a. Provide switch with double pole contacts held opgm wilien hatch is
closed and closed when hatch is open. Switch coxtacts shall be rated
at least NEMA A600.

b. Switch enclosures shall be watertight, NENMA 4#5witches for hatches

located in hazardous areas shall also be WEMA 7, rated for use in
Class I, Division 1, Group D atmosphegés.
c. Acceptable limit switch manufacturexs
) Allen Bradley
2) Square D
3) Crouse-Hinds
4 Or Approved Equad,
Hardware: Type 316 Stainles§ Steelt
Acceptable manufacturers:

a. Bilco
b. Haliday Product§: Type F-R
c. Or Approved\Equal.

Aluminum Railings

1.

Provide OSHA/4nd BOCA approved design railing complete with toeboard
where requirted™ The manufacturer shall submit calculations to the Engineer
for approvaleTesting of base castings or base extrusions by an independent
lab or Wasiufacturer's lab (if manufacturer's lab meets the requirements of
the#Aluminum Association) will be an acceptable substitute for calculations.
Caleulations will be required for approval of all other design aspects.
Aliiminum Railing Option: Contractor shall have the option to provide
mechanically connected aluminum pipe railings or welded aluminum pipe
railings in the Project. However, a mixture of railing systems is not
permitted, except when indicated otherwise.

Welded Aluminum Pipe Railings: Provide shop or factory fabricated welded
joint assemblies as indicated on the Drawings.

a. Railings: 1-1/2 inch (1.90 in. O.D.) Schedule 40 pipe fabricated from
extruded aluminum alloy 6061-T6

b. Posts: 1-1/2 inch (1.90 in O.D.) Schedule 40 pipe fabricated from
extruded aluminum alloy 6061-T6.

c. Fabrication: Maintain quality of workmanship by careful

preparation, including accurate notching and fitting of pieces. Make
bends without the use of fittings, where practical. Make railing
sections as long as practical but not to exceed 20 feet. Make
intersection of rails and posts by coping the pipe and continuously
welding. In all cases, fabricate top rail continuous over posts, and
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posts continuous from base to top rail. Anchor posts by mechanical

methods as indicated; welding of posts at base for anchoring is not

acceptable.

Welding: Perform welding in raised beads so that subsequent filing

and polishing will remove raised weld material. Exercise care to

protect manufacturers factory (anodized) finish during welding.

Remove finish in the immediate area of welds for conductivity. Finish

welds by filing and polishing exercising care to attain same texture of

factory satin finish. Welds shall conform to AWS D1.1.

Mounting Flanges: Posts welded to mounting flanges afte=not

acceptable.

@) Heavy Duty Floor Flanges: Cast aluminum with™a solid
aluminum 6061-T6 reinforcing bar; such as Julitig Blum 7571,
or equal.

) Fascia Flanges (side mount flanges): HExtruded aluminum
with a solid aluminum 6061-T6 reinforcihg'bar®

3) Flange design shall be similar to ghe)flange details shown on
the Drawings.

Acceptable Manufacturers:

(1) Tubular Products, Inc.; In-Liné\Welded Rail II.

) Tri-Tech. O.S.H.A. Ralil,

3) Crane Veyor Corp.; C-VAipe Rail

(€)) Or Approved Equal.

4. Aluminum Railing Hardware@nd=Acdcessories:

a.

b.

Fasteners: AISI Type 304/stainless steel.

Guard Chain: Individually welded straight link AISI Type 316
stainless stegl chain and with stainless steel hook and eye. Safety
chains are notso be used unless specifically shown on the drawings.
Pipe RailNGaté: Factory fabricated to the design indicated on the
Drawing§, or similar, and composed of manufacturer's standard
bends( 2hd straight lengths. Gates shall swing on two extruded
aluMin®m ring hinge assemblies and shall positively latch (OSHA
191 0+23) by an extruded latch ring and pin assembly.

5. Raating Finish:

a,

High Performance Organic Coating Finish: Exposed aluminum
members factory finished with a high-performance organic coating
conforming to the requirements of AAMA 605.2, and the following:

1) Metal Preparation and Pre-Treatment: In-plant metal
cleaning and pre-treatment practice shall conform to ASTM
D1730, Type B, Method 5 or Method 7.

2) Coating Material: Finish products containing the KYNAR
500 (polyvinylidene fluoride) fluorocarbon base, and as
formulated by a recognized licensee of KYNAR 500.

3) Coating Application: In-plant coating application practice
shall conform to the accepted methods and recommendations
of AAMA 605.2 specifications. Applied coating shall have a
total dry-film thickness of 1.2 mils minimum.

4) Coating Color: as per Owner.
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2.04

Fabrication
A. General:

1. Contractor/supplier shall verify field conditions and dimensions prior to
fabrication and installation.

2. Use only materials, which are smooth and free of surface blemishes including
pitting, seam marks, roller marks, rolled trade names and roughness.

a. Remove blemishes by grinding and buffing or by welding and
grinding, prior to cleaning, treating and application of gUxface
finishes.

3. Form exposed work with smooth, short radius bends, accurateranglés and
straight edges.

a. Ease exposed edges to a radius of approximately /321N,

b. Form bent-metal corners to smallest radius possiple without causing
grain separation or otherwise impairing work.

c. Drill or punch holes with smooth edges.

4. Form exposed connections with flush, smooth, haigine joints, using stainless
steel or aluminum splice locks to splice sectiong togéther or by welding. Top
rail splices and expansion joints shall be located\with 8 IN or post or other
support.

a. Ease the edges of top rail splicesahd’expansion joints and remove all
burrs left from cutting.

5. Provide for anchorage of type as fequirgd by field conditions.

6. Design railing and anchoragegystern to withstand:

a. 200 LB concentrated load4pplied at any point in any direction to top
of rail system.

b. 50 PLF vertical @nd horizontal uniform load applied simultaneously
to top rail ofith¢ gttardrail.

c. Concentrated %pad need not be assumed to act concurrently with
uniform loayd,

7. Custom fabrigdbe Failings to dimensions and profiles determined during field
verifications
a. Fabricate handrail mounted to wall using minimum 1/14 IN nominal

DIA schedule 40 pipe.

b. Fabricate all guardrail top rails using minimum 1-1/2 IN nominal DIA
schedule 40 pipe.

C. Fabricate all guardrail vertical posts using minimum 1-1/2 IN nominal
DIA schedule 40 pipe.

(1) Guardrail vertical posts that are to be side-bracket mounted
to a vertical concrete surface or metal structure shall use
Alloy 6063-T6.

d. All intermediate rails shall be fabricated using minimum 1-1/2 IN
nominal DIA schedule 40 pipe.

e. Set horizontal rails to requirements of the Building Code or OSHA
whichever requires the more restrictive design.

8. Fit exposed ends of guardrails and handrails with solid terminations.

a. Return ends of handrail to wall, but do not attach to wall.

b. Where guardrail terminates at a wall provide a vertical post located 4
IN off the wall to center of post.

9. Preassemble items in shop to greatest extent possible to minimize field
splicing and assembly of units at project site.

B. Finish: 204-R1 clear anodized finish
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Welded Railing Fabrication

1. All welding to be continuous in accordance with AWS C5.5 ad DI.2.

a. All welded railing joints shall have full penetration welds unless
noted otherwise.

2. All exposed welds to be ground and buffed smooth and flush to match and
blends with adjoining surfaces.

3. No ragged edges, surface defects, or undercutting of adjoining surfaces will be
accepted.

4, Finishing joints with filler is not acceptable.

Install weeps to drain water from hollow sections of railing at extgfior’/and high
humidity conditions.

1. Drill 1/4 IN weep holes in railing 1 IN above walkway\stwfate at bottom of
posts set on concrete or otherwise closed at bot#0mh, %and at any other low
points where moisture can collect.

Expansion Joints:

1. Allow thermal expansion and contrgction of railing while still meeting
design-loading requirements.

Part 3 Execution

3.01 Installation

A.

B.

G.

End of Section

Provide welded type railing€,

Install products in accorflahce with manufacturer’s instruction.

Set work accurately im/location, alignment, and elevation; plumb, level and true.
Measure from éstablished lines and items which are to be built into concrete,

masonry, or similar construction.

Align grailidgd prior to securing in place to assure proper matching at butting and
expansibnjjoints and correct alignment throughout their length.

1. Space vertical posts as required by loading requirements but not more than 4
FT on center.

Install proper sized expansion joints based on temperature at time of installation and
differential coefficient of expansion of materials in all railings as recommended by
manufacturer. Joints to be designed to allow expansion and contraction of railing

and still meet design load requirements.

Anchor will be either side or top mounting depending on arm being replaced and
mounted with stainless steel bolts, nuts and washers

Coat aluminum in contact with dissimilar metal or concrete
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Part 1

1.01

1.02

Section 06 1000
Rough Carpentry

General

Scope of Work

A

This Section includes all rough carpentry work including framing, nailers, blocking,
wood grounds, furring and sheathing necessary for the completion of the proj€et as
indicated on the Plans. Rough carpentry includes carpentry work not specified@® pat't of
other sections and which is generally not exposed, except as otherwise indieated.

Standard References

A.

American Forest and Paper Association (AFPA):

1. Manual for Wood Frame Construction

American National Standards Institute (ANSI):

1. A208.1 Mat-Formed Manufactured Panals

Engineered Wood Association American Plywodd Association (APA):

1. Form E30 - Engineered Wood¥Design/Construction Guide: Residential and
Commercial

American Society of Mechanfical Erfgineers (ASME):

1. B18.2.1- Square@nd Hex Bolts and Screws - Inch Series
2. B18.6.1 - WoodScréws (Inch Series)

American SocietiztorAesting and Materials (ASTM):

1. A153 - Specification for Zinc -Coating (Hot-Dip of Iron and Steel Hardware)

2. AJ07 - Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile
Strength

3. A563 - Specification for Carbon and Alloy Steel Nuts

4. A653 - Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-

Coated (Galvannealed) by the Hot-Dip Process

5. D245 - Practice for Establishing Structural Grades and Related Allowable
Properties for Visually Graded Lumber

6. D2555 - Test Method for Establishing Clear Wood Strength Values
American Wood Preservers Association (AWPA):

C2 - Lumber, Pressure Treatment

C9 - Plywood, Pressure Treatment

C20 - Structural Lumber, Fire-Retardant Pressure Treatment
C27 - Plywood, Fire-Retardant Pressure Treatment
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1.03

1.04

1.05

1.06

5. M4 - Standard for the Care of Preservative-Treated Wood Products

Submittals
A. General: Submit the following in accordance with the conditions of Contract and Section

01 3300, Submittal Procedures.

B. Product Data: Submit manufacturer’s product data for each distinct product specified.
C. Wood treatment data as follows, including chemical treatment manufacturer’s warsanty
and instructions for handling, storing, installing, and finishing treated matefi&ls:

1. For each type of preservative-treated wood product, include gextification by
treating plant stating type of preservative solution and pressureprocess used,
net amount of preservative retained, and compliance with applicable standards.

2. For waterborne-treated products, include statemedtithat/ moisture content of
treated materials was reduced to levels indicated befgfe shipment to Project site.

3. For fire-retardant-treated wood products, include gertification by treating plant
that treated materials comply with specified standard and other requirements
as well as data relative to bending styémgth, stiffness, and fastener-holding
capacities of treated materials.

D. Material Certificates: Where dimensighaldumber is provided to comply with minimum

allowable unit stresses, submit listing of gpecies and grade selected for each use, and
submit evidence of compliance with'pecified requirements. Compliance may be in form
of a signed copy of applicable portiomof lumber producer's grading rules showing design
values for selected species afidgrade. Design values shall be as approved by the Board
of Review of American LambenStandards Committee.

Quality Assurance

A

Single-Source ReSponsibility for Fire-Retardant-Treated Wood: Obtain each type of fire-
retardant-treated jvood product from one source and by single producer.

Delivery, Storage,vand Handling

A.

Deliver Wood products bundled or crated to provide adequate protection during transit
and job storage, with required grade marks clearly identifiable. Inspect wood products
for damage upon delivery. Remove and replace damaged materials.

Keep materials under cover and dry. Protect from weather and contact with damp or
wet surfaces. Stack lumber, plywood, and other panels. Provide for air circulation
within and around stacks, and under temporary coverings.

1. For lumber and plywood pressure treated with waterborne chemicals, place
spacers between each bundle to provide air circulation.

Protect sheet materials during handling to prevent breaking of corners and damage to
surfaces.

Project Conditions

A.

Coordination: Fit carpentry work to other work; scribe and cope as required for accurate
fit. Correlate location of furring, nailers, blocking, grounds and similar supports to allow
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Part 2

attachment of other work.

Products

2.01 Lumber - General

A.

Lumber Standards: Comply with PS 20-99, “American Softwood Lumber Standard,” and
with applicable grading rules of inspection agencies certified by ALSC’s Board of Review.
Lumber design values are to comply with ASTM D245 and ASTM D2555.

Inspection Agencies: Inspection agencies, and their grading rules include the folloWing:

1. Northeastern Lumber Manufactures Association (NELMA):
a. Standard Grading Rules
2. Redwood Inspection Service (RIS):
a. Standard Specifications for Grades of California Redwood Lumber
3. Southern Pine Inspection Bureau (SPIB):
a. Standard Grading Rules for Southkrn Pine Lumber
4. West Coast Lumber InspectionBuread (WCLIB):
a. No. 17 Standard Gpadin¥ Rules for West Coast Lumber
5. Western Wood Produéts Association (WWPA):
a. Western Bumber Grading Rules.

Grade Stamps: Provifle”lumber with each piece factory marked with grade stamp of
inspection agengy eideticing compliance with grading rule requirements and identifying
grading agengy, ghad€, species, moisture content at time of surfacing, and mill.

1. Forexposed lumber apply grade stamps to ends or back of each piece, or omit
grade’stamps entirely and issue certificate of grade compliance from inspection
agency in lieu of grade stamp.

Where nominal sizes are indicated, provide actual sizes required by PS 20-99 for
moisture content specified. Where actual sizes are indicated, they are minimum dressed
sizes for dry lumber.

1. Provide dressed lumber, S4S, unless otherwise indicated.

2. Provide lumber with 19 percent maximum moisture content at time of dressing
and shipment for sizes 2" or less in nominal thickness, unless otherwise
indicated.

2.02 Wood-Preservative-Treated Materials

A.

General: Where lumber or plywood is indicated as preservative treated or is specified to
be treated, comply with applicable requirements of AWPA C2 (lumber) and AWPA C9
(plywood).

1. For exposed items indicated to receive stained finish, use chemical formulations
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that do not bleed through, contain colorants, or otherwise adversely affect
finishes.

Pressure-treat aboveground items with waterborne preservatives to minimum retention
of 0.25 Ib/cu. ft. (4.0 kg/cu. m.). After treatment, kiln-dry lumber and plywood to
maximum moisture content of 19 and 15 percent, respectively. Treat indicated items
and the following:

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and
similar members in connection with roofing, flashing, vapor barriefsgsand
waterproofing.

2. Wood sills, sleepers, blocking, furring, stripping, and similar cong€aled members

in contact with masonry or concrete.
3. Wood framing members less than 18 inches (460 mm) abeve grade.
4. Wood floor plates installed over concrete slabs direefly in contact with earth.

Pressure-treat wood members in contact with ground‘er/freshwater with waterborne
preservatives to minimum retention of 0.40 Ib/gut. ft, (6¥4*kg/cu. m.).

Complete fabrication of treated items beforghtreatment, where possible. If cut after
treatment, apply field treatment complyingdwith AWPA M4 to cut surfaces. Inspect
each piece of lumber or plywood after@rymgrand discard damaged or defective pieces.

2.03 Fire-Retardant-Treated Materials

A.

General: Where fire-retardapt-tréated wood is indicated, comply with applicable
requirements of AWPA C20 (Iumber) and AWPA C27 (plywood). Identify fire-retardant-
treated wood with appropriate classification marking of Underwriter Laboratory (UL),
U.S. Testing, or Timb€r’Products Inspection, Inc.

Interior Type, A: Roranterior locations, use chemical formulation that produces treated
lumber and plgwgod with the following properties under conditions present after
installatiops

1. Benhding strength, stiffness, and fastener-holding capacities are not reduced
Below values published by manufacturer of chemical formulation under elevated
temperature and humidity conditions simulating installed conditions when

tested.

2. No form of degradation occurs due to acid hydrolysis or other causes related to
treatment.

3. Contact with treated wood does not promote corrosion of metal fasteners.

Exterior Type: Use for exterior locations, and where indicated.

Inspect each piece of treated lumber of plywood after drying, and discard damaged or
defective pieces.

2.04 Dimension Lumber

A

General: If not indicated on Contract documents, provide dimension lumber of any
species and grades indicated for applicable use category listed in table below. Lumber
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shall comply with ALSC National Grading Rule (NGR) provisions of inspection agency
applicable to species.

Product

(Nominal Dimension) Grade Use

Select Structural

Structural Light Framing Structural applications where highest

2 to 4 inches thick Eg' ; design values are needed in light
2 to 4 inches wide No. 3 framing sizes.

Light Framing Construction Standard Where high-strength values“are not
2 to 4 inches thick required, such as wall franting, plates,

2 to 4 inches wide Utility sills, cripples, and blgghn).

Stud Optional all-purpose grade designed
2 to 4 inches thick Stud primarily £61) Stud uses, including
2 inches and wider bearing wall§.

Select Structural Intendéd to fit engineering

Structural Joists and Planks applications for lumber nominal 5
. . No. 1 . . .
2 to 4 inches thick taches and wider, such as joists,
. . No. 2
5 inches and wider No. 3 ratbers, headers, beams, trusses, and

general framing.

B. Species and grades must meet or exceed€hg'following values, unless indicated otherwise
on Contract documents.

1. Fb (extreme fiber stéesg 1isbending): Minimum 850 psi (5.9 MPa).
2. E (modulus of elasticity): Minimum 1,300,000 psi (8950 MPa).
C. Exposed Framing: Refers«t0 dimension lumber which is not concealed by other work,

and is indicated to gecéive stained, painted, or natural finish.

1. Provide material hand-selected from lumber of species and grade indicated for
type.of use, for uniformity of appearance, and freedom from characteristics that
wowld impair finish appearance.

2.05 Miscellaneous bamber
A. Gerieral: Provide lumber for support or attachment of other construction, including
rooftop equipment curbs and support bases, cant strips, bucks, nailers, blocking, furring,

grounds, stripping, and similar members.

B. Fabricate miscellaneous lumber from dimension lumber of sizes indicated, and into
shapes shown on Contract documents.

C. Moisture Content: 19 percent maximum for lumber items not specified to receive wood
preservative treatment.

D. Grade and Species: For dimension lumber sizes, provide No. 3 or Standard grade lumber

per ALSC’s NGRs of any species. For board-size lumber, provide No. 3 Common or
Standard grade per WWPA of any species.
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2.06

2.07

2.08

2.09

Structural-Use Panels for Underlayment

A. General: Over smooth subfloors, provide underlayment not less than 1/4 inch (6.4 mm)
thick. Over board or uneven subfloors, provide underlayment not less than 11/32 inch
(8.7 mm) thick.

B. Plywood Underlayment for Resilient Flooring: For underlayment under 19/32 inch (15.1
mm) thick, provide plywood panels with fully sanded face, APA Underlayment grade,
Exposure 1.

C. Structural-Use Panel Underlayment for Resilient Flooring: For underlaym@€it, ¥9/32
inch (15.1 mm) thick or more, provide fully sanded, veneer-faced, APA-rat€d,“Sturd-I-
Floor panels, Exposure 1.

D. Plywood Underlayment for Ceramic Tile: Provide APA-rated, Underlayment grade,
exterior plywood, 5/8 inch (15.9 mm) thick, for ceramic tile set if\epoxy mortar.

E. Plywood Underlayment for Carpet: For underlayment undesd9/32 inch (15.1 mm) thick,
provide plywood panels with fully sanded face, APA Underlayment grade, Exposure 1.

F. Structural-Use Panel Underlayment for Carpet?, ¥or“urtderlayment 19/32 inch (15.1
mm) thick or more, provide APA-rated Sturd-JFElder panels with touch-sanded face,
Exposure 1.

Particleboard

A. General: Comply with and factory mark each panel according to ANSI A208.1. Provide
thickness indicated on Contract flocutents.

B. Particleboard Underlayment: “Grade PBU.

C. Particleboard Subfloofing™Grade M-3-Exterior Glue.

D. Particleboard Wall Sheathing: Grade M-1-Exterior Glue.

Fasteners

A. Genergd: Provide fasteners of size and type indicated, that comply with requirements
specified!

i Where rough carpentry work i1s exposed to weather, in ground contact, or in
areas of high relative humidity, provide fasteners with hot-dip, zinc-coating per
ASTM A153

B. Nails, Wire, Brads, and Staples: ASTM F1667FS FF-N-105B.

C. Wood Screws: ASME B18.6.1.

D. Lag Bolts: ASME B18.2.1.

E. Bolts: Steel bolts complying with ASTM A307, Grade A with ASTM A563 hex nuts and,

where indicated, flat washers.

Metal Framing Anchors

A.

General: Provide galvanized steel framing anchors of structural capacity, type, and size
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Part 3

3.01

3.02

3.03

3.04

indicated, with allowable design loads as published by manufacturer, that meet or
exceed those indicated.

Galvanized Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653,
G60 coating designation; structural, commercial, or lock-forming quality, as standard
with manufacturer for type of anchor indicated.

Execution

Installation, General

A

Discard units of material with defects which might impair quality of woyk,amd units
which are too small to use in fabricating work with minimum joints oy@ptithum joint
arrangement.

Set carpentry work to required levels and lines, with members plumb and true and cut
and fitted.

Securely attach carpentry work to substrate by anchoringsand fastening as shown and as
required by recognized standards.

Countersink nail heads on exposed carpentry wosktand fill holes.

Use common wire nails, except as otherwise indicated. Use finishing nails for finish
work. Select fasteners of size that willlngtpénetrate members where opposite side will
be exposed to view or will receive finishgnaterials. Make tight connections between
members. Install fasteners withoutisplitting of wood; predrill as required.

Wood Grounds, Nailers, Blocking anglSleepers

A.

Provide wherever shown(ant where required for screeding or attachment of other work.
Form to shapes as sHown™and cut as required for true line and level of work to be
attached. Coordindte.lecation with other work involved.

Attach to substrates as required to support applied loading. Countersink bolts and nuts
flush with garfaces, unless otherwise indicated. Build into masonry during installation
of magbhryéwork. Where possible, anchor to formwork before concrete placement.

Ingtall permanent grounds of dressed, preservative treated, key-beveled lumber not less
than/1-1/2" wide and of thickness required to bring face of ground to exact thickness of
finish material involved. Remove temporary grounds when no longer required.

WaeodFurring

A.

Install plumb and level with closure strips at edges and openings. Shim with wood as
required tolerance of finished work.

Firestop furred spaces on walls at each floor level and at ceiling line of top story, with
wood blocking or noncombustible materials, accurately fitted to close furred spaces.

Wood Framing, General

A.

Provide framing members of sizes and on spacings shown, and frame openings as shown,
or if not shown, comply with recommendations of "Manual for House Framing" of
National Forest Products Association (N.F.P.A).
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B. Do not splice structural members between supports.

C. Anchor and nail as shown, and to comply with "Recommended Nailing Schedule" of
"Manual for House Framing" and "National Design Specifications for Wood
Construction" published by N.F.P.A.

D. Firestop concealed spaces of wood framed walls and partitions at each floor level and at
the ceiling line of the top story. Where firestops are by the framing system used, use
closely fitted wood blocks of nominal 2" thick lumber of the same width as framing
members.

E. Arrange studs so that wide face of stud is perpendicular to direction of wallf'Gx pdrtition
and narrow face is parallel.

1. Provide single bottom plate and double top plates using?members of 2-inch
nominal (38 mm actual) thickness whose widths equalMhat of studs; except
single top plate may be used for non-load-bearing” partitions. Nail or anchor
plates to supporting construction, unless otherwiséndicated.

2. For exterior walls, provide 2 by 6-inch nominal (38 hy 140 mm actual) size wood
studs spaced 24 inches (610 mm) o.c., &xGeptvWwhere otherwise indicated or
required.

3. For interior partitions and walls, prewade 2 by 4-inch nominal (38 by 89 mm

actual) size wood studs spaced{l6mches (406 mm) o.c., except where otherwise
indicated or required.

F. Construct corners and interseétidns with three (3) or more studs. Provide miscellaneous
blocking and framing as shéwad, and as required to support facing materials, fixtures,
specialty items, and trim

1. Provide contifudus horizontal blocking at mid-height of single-story partitions
over 96 inchies (2°4 m) high and multistory partitions, using members of 2-inch
nominal (884N m actual) thickness and of same width as wall or partitions.

G. Frame operings with multiple studs and headers. Provide nailed header members of
thickp€8s dquial to width of studs. Set headers on edge and support on jamb studs.

1. For non-load-bearing partitions, provide double-jamb studs with headers not
less than 4-inch nominal (89 mm actual) depth for openings 36 inches (914 mm)
and less in width, and not less than 6-inch nominal (140 mm actual) depth for
wider openings.

2. For load-bearing walls, provide double-jamb studs for openings 72 inches (1.8 m)
and less in width, and triple-jamb studs for wider openings. Provide headers of
depth shown as indicated on Contract documents.

H. Provide bracing in exterior walls and at interior load-bearing walls (that are not more
than 25 feet (7.6 m) from other parallel braced walls) at each end and at not more than
25 feet (7.6 m) apart, to comply with IUBC Section 2308.9.326.11.3 “Bracing” and IUBC
Table 2308.9.3(I).23-I-W “Braced Wall Panels” as required for Seismic Zone 2B.
3.05 Stud Framing

A. General: Provide stud framing of size and spacing indicated or, if not otherwise
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3.06

indicated, of the following sizes and spacings. Arrange studs so that wide face of stud is
perpendicular to direction of wall or partition and narrow face is parallel. Provide single
bottom plate and double top plates using 2" thick members with widths equaling that of
studs; except single top plate may be used for non-load-bearing partitions. Nail or anchor
plates to supporting construction.

Provide 1” x 4" corner let-in corner braces unless diagonal or plywood type sheathing is
used.

For interior partitions and walls provide 2" x 4" wood studs spaced 16" o.c.

Construct corners and intersections with not less than 3 studs. Provide mfiSgelaneous
blocking and framing as shown and as required for support of facing map€mailsg, fixtures,
specialty items and trim.

Frame openings with multiple studs and headers. Provide nailéd header members of
thickness equal to width of studs. Set headers on edge and shippert on jamb studs.

For non-bearing partitions, provide double-jamb studs asd headers not less than 6" deep
for openings 3' and less in width, and not less than 10"\deép for wider openings.

For load-bearing partitions, provide double-jamlsstuds for openings 4' and less in width,
and triple-jamb studs with osb spacers for opéniags 4' to 6' in width. Provide headers of
depth not less than 12" deep.

Floor Joist Framing

A.

General: Install floor joists with €roWwn edge up and support ends of each member with
not less than 1-1/2 inches (38 l4nn) of bearing on wood or metal, or 3 inches (76 mm) on
masonry. Attach floor joists asfollows:

1. Where suppoitet 6h wood members, by toe nailing or by using metal framing
anchors,
2. Whereframed into wood supporting members, by using wood ledgers as shown

or,fynot shown, by using metal joist hangers.

Framé®penings with headers and trimmers supported by metal joist hangers; double
headersand trimmers where span of header exceeds 48 inches (1.2 m).

Do not notch in middle third of joists; limit notches to 1/6 depth of joist, 1/3 at ends. Do
not bore holes larger than 1/3 depth of joist; do not locate closer than 2 inches (51 mm)
from top or bottom.

Provide solid blocking of 2-inch nominal (38 mm actual) thickness by depth of joist at
ends of joists unless nailed to header or band.

Lap members framing from opposite sides of beams, girders, or partitions not less than 4
inches (102 mm) or securely tie opposing members together. Provide solid blocking of 2-
inch nominal (38 mm actual) thickness by depth of joist over supports.

Under jamb studs at openings, provide solid blocking between joists.

Under non-load-bearing partitions, provide double joists separated by solid blocking
equal to depth of studs above.
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3.07

3.08

3.09

1. Provide triple joists separated as above, under partitions receiving ceramic tile
and similar heavy finishes or fixtures.

Provide bridging of type indicated below, at intervals of 96 inches (2.4 m) o.c., between
joists.

1. Form diagonal wood bridging from bevel cut 1 by 3-inch nominal (19 by 64 mm
actual) size lumber, double-crossed and nailed both ends to joists.

2. Install steel bridging to comply with manufacturer’s written instructiohs®

Rafter and Ceiling Joist Framing

A.

Ceiling Joists: Install ceiling joists with crown edge up and complyimg'with requirements
specified above for floor joists. Face nail to ends of parallel raftégs®

Rafters: Notch to fit exterior wall plates and toe nail or tige metal framing anchors.
Double rafters to form headers and trimmers at openings in'roof framing, if any, and
support with metal hangers. Where rafters abut at xidge,place directly opposite each
other and nail to ridge member or use metal ridge Hangers.

Provide collar beams (ties) as shown or, if not,8hewn, provide 1 by 6-inch nominal (19 by
140 mm actual) size boards between every thivd pair of rafters, but not more than 48
inches (1219 mm) on center. Locate bdlog=g1tlge member, at third point of rafter span.
Cut ends to fit roof slope and nail to rafters.

Rafter Ties: Tie straps shall pe proyided from each roof framing member to exterior
studs, posts or other suppoftisdg members below the roof. Opposing rafters at ridges
shall be aligned and conrectedwwith straps.

Stair Framing

A

Provide stair frabing members of size, space, and configuration indicated or, if not
otherwise indiated, to comply with the following requirements:

1. Stringer Size: 2 by 12-inch nominal (38 by 286 mm actual) size minimum.

2. Notching: Notch stringers to receive treads, risers, and supports; leave at least
3-1/2 inches (89 mm) of effective depth.

3. Stringer Spacing: At least three (3) stringers for each 36-inch (914 mm) clear
width of stair.

Provide stair framing that does not exceed the following variations between treads and
risers within each flight:

1. Adjacent Treads and Risers: 3/16 inch (4.76 mm).
2. Between Largest and Smallest Treads and Risers: 3/8 inch (9.53 mm).

Installation of Structural-Use Panels

A.

General: Comply with applicable recommendations contained in APA Form No. E30, for
types of structural-use panels and applications indicated.

Fastening Methods: Fasten panels as indicated below:
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1. Combination Subflooring-Underlayment: Glue subflooring and underlayment to
floor joists, and screw to joists. Space panels 1/8 inch (3.18 mm) at edges and
ends.

2. Subflooring: Glue subflooring to floor joists, and screw to joists. Space panels
1/8 inch (3.18 m) at edge and ends.

3. Sheathing: Nail to framing. Space panels 1/8 inch (3.18 mm) at edges and ends.

4. Underlayment: Nail to subflooring. Space panels 1/32 inch (0.8 mm@ ges
and ends. 6

5. Plywood Backing Panels: Nail or screw to supports. QO

3.10 Particleboard Underlayment 0&
A. Install to comply with the recommendations of the NatiorQarticleboard Association

(NPA) for type of subfloor indicated. %‘

1. Fill and sand gouges, gaps, and chipped edges:. d uneven joints flush.

2. Glue and nail underlayment to subfloo oughout.

.
End of Section

<<°‘<b\
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Part 1

1.01

1.02

1.03

1.04

Section 07 5300
Elastomeric Membrane Roofing

General

Scope of Work

A.

This section includes the installation of fully adhered elastomeric roofing membrane,
insulation, and flashing.

Related Work Specified Elsewhere

A.
B.
C.

Section 06 1000: Rough Carpentry
Section 07 6000: Flashing and Sheet Metal
Section 07 9200: Joint Sealants

Reference Standards

A. ASTM C 1289 — Standard Specification for Faced Rigifl Cellular Polyisocyanurate
Thermal Insulation Board; 2001.

B. ASTM D 412 — Standard Test Methods fow, Vul¢anized Rubber and Thermoplastic
Elastomers- Tension; 1998a.

C. ASTM D 448 — Standard Classificatiofi for Sizes of Aggregate for Road and Bridge
Construction; 1998.

D. ASTM D 624 — Standard Tést Method for Tear Strength of Conventional Vulcanized
Rubber and Thermoplastic Elastomers; 2000.

E. ASTM D 746 — Stanglaxd=A'est Method for Brittleness Temperature of Plastics and
Elastomers by Impaecttl998.

F. ASTM D 463%,— Standard Specification for EPDM Sheet Used in Single-Ply Roof
Membrane;.1996.

G. ASTM J 96 — Standard Test Methods for Water Vapor Transmission of Materials;
2000.

H. NRCA ML104 — The NRCA Roofing and Waterproofing Manual; National Roofing
Contractors Association; Fifth Edition.

|8 UL (RMSD) — Roofing Materials and Systems Directory; Underwriters Laboratories
Inc.; current edition.

Submittals

A. Submit the following in accordance with Section 01 3300, Submittal Procedures:

1. Product Data: For each major component, including membrane, rigid board
insulation, membrane flashings and adhesives. Highlight critical criteria for
proper installation.
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1.05

1.06

1.07

2. Shop Drawings: Include plans, sections, details in accordance with
performance requirements, and for attachment to other portions of the Work.

3. Test Reports:

a. Product Test Reports shall be submitted based on the evaluation of
comprehensive tests conducted by an independent testing agency of
the specified roofing Products.

b. Manufacturer Field Inspection Reports shall be submitted bagéd on
manufacturer's written acceptance of roofing installation.

Quality Assurance

A.

Perform work in accordance with NRCA Roofing and Waterprogting”Manual and
manufacturer's instructions.

Manufacturer Qualifications: Company specializing in sfiaput&€turing the products
specified in this section with minimum 10 years of documernted experience.

1. Submit manufacturer certificates signed bhmJeeilng manufacturer verifying
that installer is approved, authorized @rdieensed by manufacturer to install
specified Products.

Applicator Qualifications: Company sgpewializing in performing the work of this
section 10 years experience and &pproveéd by manufacturer and approved by
manufacturer.

1. Submit installer certificates signed by installer verifying that they have the
specified qualificationg’herein.

Delivery, Storage, And Protectién

A.

Deliver and store £roducts undamaged in original containers with manufacturer's
labels and seals Mtact.

Store Products 1n designated areas elevated off the ground and protected from ultra-
violet yadiatidn, inclement weather and construction activities.

Store solfent-based liquids away from excessive heat and open flame.
Storé adhesives and sealants at temperature above 5 degrees Celsius.

Store membrane rolls on end, dry, and protected from moisture and damage. Cover
rolls, insulation and other moisture-sensitive Products with tarpaulins.

Store products on roof deck in a manner to prevent overloading the structure and
properly secured to prevent movement due to wind or other forces. Prevent
permanent deformation of deck.

Environmental Requirements

A.

B.

Do not apply any roofing materials during inclement weather.

Comply with manufacturer's recommendations for minimum and maximum
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temperatures and humidity during application.

Do not install Products when temperatures are below -10 degrees Celsius. Consider
effects of wind chill on adhesives, and ensure they will not prematurely set before
proper adhesion takes place.

Keep water-based Products from freezing. Do not apply water-based Products if
temperatures are below 5 degrees Celsius.

1.08 Warranty

A.

B.

Part 2

Submit warranties in accordance with the General Conditions of the Conffact:

Installer's Warranty: Provide standard 2 year warranty, commencingufrom the date
of Substantial Performance of the Work.

Manufacturer's Warranty: Provide a written guarantee #hat%he manufacturer will
replace, at no cost to OWNER, any portion of the “bofing membrane which
experiences actual leaks resulting from defects in the smanufacture of the membrane
for a period of 10 years, commencing from the date of Substantial Performance of the

Work.

Products

2.01  Acceptable Manufacturers

A.

EPDM Membrane Materials:

1. Carlisle SynTec IncOgpOrated;
2. Firestone Buildirig Products Co.;
3. GenFlex Roofing{Sygtems;

4, Versico, Inc. df.

5. ENGINEER:approved equal.
Insulation:

1. Apéclie Products Co.;

2. GAF Materials Corporation;
3. Dow Chemical Co.;

4. Owens Corning Corp.; or

AN ENGINEER-approved equal.

2.02 ., Rowfing — Fully Adhered Applications

A.

Elastomeric Membrane Roofing: One ply membrane fully adhered over insulation
that is mechanically or adhesively attached to substrate with membrane
continuously anchored at the perimeter with mechanical anchors.

Roofing Assembly Requirements:

1. Roof Covering External Fire-resistance Classification: UL Class A.

Acceptable Insulation Types - Under Membrane - Constant Thickness Application:
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Any of the types specified.

1.

Minimum 2 inch thickness layers of polyisocyanurate board.

Acceptable Insulation Types:

1.

Tapered polyisocyanurate board.

2.03 Roofing Membrane And Associated Materials

A.

2.04 Insulation

A.

Membrane: Ethylene-propylene-diene-monomer (EPDM); non-reinforced; ¢o@iplying
with minimum properties of ASTM D 4637, Type 1.

A B o

Thickness (66ynils) 0.060 inch
Unbacked Sheet Grade 1 or 2 and £1lasg (unreinforced)
Sheet Width (minimum): NN 144 inch
Color: Black

Tensile Strength ASTM D412): N
Ultimate Elongation (ASTM D412): A~ . 300 percent
Tear Resistance (ASTM D624): N JN . 150 1bf/in

Water Vapor Permeability (ASTM E96):¢ < SN« . 2.0 perm inch
Brittleness Temperature (ASTM D746); -49 degrees Fahrenheit

Seaming Materials: As recommended by ‘membrane manufacturer, including only
liquids that meet VOC requirements ¢t gutherities having jurisdiction.

Flexible Flashing Material: Sanie material as membrane; conforming to the

following:

1. Thickness: N . SN 60 mil
2. Tensile Strengthl S 1,200 psi
3. Color: (2.5 Black
4. Product, /S~ Formflash manufactured by Firestone, or equal

Polyigetyariurate Board Insulation: Rigid cellular foam, complying with ASTM C
1289, "atidJwith the following characteristics:

AR

Facing: Asphalt felt or mat both faces
Board Size: 48 x 96 inch
Board Thickness: (minimum) 2 inch
Thermal Resistance:. Conditioned R-value of 10
Board Edges: Square

Tapered Units to achieve roof drainage profile:

Acceptable Manufacturers:

A S

Apache Products Co.;

Dow Chemical Co.;

GAF Materials Corporation;
Celotex Corporation; or
ENGINEER-approved equal.
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2.05

Part 3

3.01

3.02

3.03

Accessories

A.

Stack Boots: Prefabricated flexible boot and collar for pipe stacks through membrane;
same material as membrane.

Membrane Adhesive: As recommended by membrane manufacturer.

Metal Termination Bars: Manufacturer’s standard aluminum bars, approximately 1
inch (25 mm) wide, roll formed and pre-punched.

Pourable Sealers: For pitch pockets.

Pre-formed: Inside and outside corner sheet flashings, cone flashings/reglets and
other accessories recommended by roofing manufacturer for intengled use.

Execution

Examination

A.

E.

Examine substrates, areas, and conditions undég Which“roofing will be applied, with
Installer present, for compliance with requirements,

Verify that roof openings and penetrations ‘axe'in place and set and braced and that
roof scuppers are properly roughed info osition.

Verify that wood nailers are in plaée and secured and match thickness of insulation
required.

Do not proceed with inStalladion until after the minimum concrete curing period
recommended by roofing sy$tem manufacturer.

Do not proceed withanstallation until unsatisfactory conditions have been corrected.

Preparation

A.

Cleans/”8ub&trate of dust, debris and other substances detrimental to roofing
installdtioh according to roofing system manufacture’s written instructions. Remove
shaxp projections.

Rrevent materials from entering and clogging scuppers and conductors and from
spilling or migrating onto surfaces of other construction.

Complete terminations and base flashings and provide temporary seals to prevent
water from entering completed sections of the roofing system at the end of the
workday or when rain is forecasted. Remove and discard temporary seals before
beginning work on adjoining roofing.

Insulation Installation

A.

Coordinate installing roofing system components so insulation is not exposed to
precipitation or left exposed at the end of the workday.
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3.04

3.05

H.

Comply with roofing system manufacturer’s written instructions for installing roof
insulation.

Install tapered insulation under area of roofing to conform to slopes indicated and as
confirmed by shop drawings.

Install one or more layers of insulation under area of roofing to achieve required
thickness. Where insulation thickness is 2 inches (50 mm) or greater, install
required thickness in 2 or more layers with joints of each succeeding layer staggered
from joints of previous layer a minimum of 6 inches (150 mm) in each direction{

Carefully trim and adjust insulation at scuppers so completed drain pgth, d6es not
restrict drainage flow.

Install insulation with long joints in a continuous straight lihe, with end joints
staggered between rows, abutting edges and ends betweeih Beards. Fill gaps
exceeding % inch (6 mm) with insulation.

Attached insulation: Use only roofing system apd insulation manufacturer’s
approved attachment methods, coordinating with any %estrictions placed by substrate
manufacturer.  Manufacturer’'s approved mechaniedl” or adhesive attachment
methods are acceptable if approved for the warranty and loading criteria for the
system installed.

Install cover boards only if required b roef manufacturer for warranty specified.

Adhered Sheet Installation

A.

P

G.

Install EPDM sheet overGafea "to receive roofing according to roofing system
manufacturer’s written Mmstruetions. Unroll sheet and allow to relax for a minimum
of 30 minutes before findl pysitioning.

Start installation @f.Sh€et in presence of roofing system manufacturer’s technical
personnel.

Accurately=glign sheets and maintain uniform side and end laps of minimum
dimension¥required by manufacturer. Stagger end laps.

Apply bonding adhesive to substrate and underside of sheet at rate required by
mAanufacturer for a strong bond.

Mechanically fasten sheet securely at terminations and perimeter of roof.
Shingle side laps with slope as possible.

Carefully place scupper components and seals to ensure complete leak free drainage.

Seam Installation

A.

Clean and prime both surfaces of splice areas, apply splice tape and firmly roll end
laps according to manufacturer’s written instructions. Apply lap sealant and seal
exposed edges of sheet terminations.

Revisit all laps, joints and repairs to ensure proper placement of seaming materials.
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3.06

Flashing Installation

A. Install sheet flashings and pre-formed flashing accessories and adhere to substrates
according to roofing system manufacturer’s written instructions.

B. Terminate and seal top of sheet flashings and mechanically anchor to substrate
through termination bars.

3.07 Coping Installation
A. Install pre-formed copings to conceal roof membrane terminations atpar&pets
according to roofing system manufacturer’s written instructions.
3.08 Field Quality Control
A. Manufacturer's Field Service: Arrange for manufacturer's technical répresentative to
regularly inspect the roofing application (minimum twice €% Wegk) and confirm that
the roofing system installation is in strict accordamCe with manufacturer's
recommendations.
3.09 Cleaning
A. Clean drains and downspouts of debris, ensuking free drainage.
B. Clean adjacent roof surfaces, levelsdand, ground level areas of debris and excess
Products.
3.10  Protection of Finished Work
A. Protect installed roofing @nd fhashings from construction operations.
B. Where traffic must gohtirtie over finished roof membrane, protect surfaces using
durable materials.
End of Section
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Part 1

1.01

1.02

Scope of Work

A.

General

Section 07 6000
Flashing and Sheet Metal

This section includes furnishing and installing fascia, soffits, drip edge, and
miscellaneous sheet metal accessories.

Reference Standards

A.

American National Standards Institute (ANSI):

1.

ANSI/SPRI RD-1 - Standard for Retrofit Roof Drain€

American Welding Society (AWS):

1.

AWS D1.2/D1.2M - Structural Welding Codé,- Aluthinum

ASTM International (ASTM):

1.

10.

11.

ASTM A167 - Standard Sgegification for Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheét, and Strip

ASTM A038 - Standard (Spécification for Steel Sheet, Terne (Lead-Tin Alloy)
Coated by the Hot DipProcess

ASTM A653 - Stdndard Specification for Steel Sheet, Zinc-Coated (Galvanized)
or Zinc-Iron Afloy:-Coated (Galvannealed) by the Hot-Dip Process

ASTM BIQle/Standard Specification for Lead-Coated Copper Sheet and Strip
for Building Construction

ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy
Sheet and Plate

ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy
Extruded Bars, Rods, Wire, Profiles, and Tubes

ASTM B32 - Standard Specification for Solder Metal

ASTM B370 - Standard Specification for Copper Sheet and Strip for Building
Construction

ASTM B69 - Standard Specification for Rolled Zinc

ASTM D1784 - Standard Specification for Rigid Polyvinyl Chloride (PVC)
Compounds and Chlorinated Polyvinyl Chloride (CPVC) Compounds

ASTM D226 - Standard Specification for Asphalt-Saturated Organic Felt
Used in Roofing and Waterproofing
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1.03

1.04

1.05

1.06

12. ASTM D41 - Asphalt Primer Used in Roofing, Dampproofing, and
Waterproofing

13. ASTM D4586 - Asphalt Roof Cement, Asbestos-Free

Submittals
A. Product Data:

1. Flashing, Sheet Metal, and Accessories: Manufacturer's technical Jpr&duct
data, installation instructions and general recommendations for ed¢h specified
sheet material and fabricated product.

B. Samples of the following flashing, sheet metal, and accessory itemgs

1. 8-inch square samples of specified sheet materialé” th he/exposed as finished
surfaces.

2. 12-inch long samples of factory-fabricated products exposed as finished work.
Provide complete with specified factory fihish.

C. Shop Drawings:
1. Shop drawings showing layout, jewofiles, methods of joining, and anchorages

details, including major countegflashings, trim/fascia units, and expansion
joint systems. Provide layotits at 1/4 inch scale and details at 3-inch scale.

Delivery, Handling, and Storage

A. Package and protect mdtemals during shipment. Uncrate and inspect materials for
damage, dampness, ah@wet-storage stains upon delivery to the job site. Remove from
the site and replac€ darmiaged materials that cannot be restored to like-new condition.
Handle sheet metal’items to avoid damage to surfaces, edges, and ends. Store
materials in Ndry, weather-tight, ventilated areas until immediately before

installatiops
Warranty
A. Prodilcts shall be warranted to be free of defects in material and workmanship for a

period of five (5) years from date of shipment.

B: Product liability is limited to the repair or replacement of furnished materials,
provided printed installation instructions have been followed. Manufacturer shall
provide, at no additional charge to OWNER, a 20-year finish warranty against peeling,
chalking, fading, checking and crazing, commencing upon the date of substantial
completion. No other warranties either expressed or implied are acceptable unless so
stated in writing.

Project Conditions
A. Coordinate work of this section with interfacing and adjoining work for proper
sequencing of each installation. Ensure best possible weather resistance and

durability of work and protection of materials and finishes.
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Part 2

2.01

Products
Materials
A. Sheet Metal Flashing and Trim Materials

1. Stainless Steel: Any necessary flashing shall be AISI Type 302/304, complying
with ASTM C167, 2D annealed finished, soft, except where harder temper
required for forming or performance; 0.0156 inch thick (28 gage) except as
otherwise indicated.

2. Extruded Aluminum: Fascia and soffit shall be manufacturef'ssstandard
extrusions of sizes and profiles indicated, 60064-T52, AA-C2244% mill finish;
with baked on enamel finish, 0.080 inch minimum thickness £ox primary legs of
extrusions.

B. Miscellaneous Materials and Accessories:

1. Solder: For use with stainless steel, provide 60%, 40 tin/lead solder (ASTM B
32), with acid-chloride type flux, except use resihflux over tinned surfaces.

2. Fasteners: Same metal as flashing/sheet Wétal or, other noncorrosive metal as
recommended by sheet manufacturet, “Match finish of exposed heads with
material being fastened.

3. Bituminous Coating: SSPC - "Baint 12, solvent type bituminous mastic,
nominally free of sulfur, compounded for 15-mil dry film thickness per coat.

4. Mastic Sealant: Pel§isobutylene; nonhardening, nonskinning, nondrying,
nonmigrating sealant.

5. Elastomeric Sealant: Generic type recommended by manufacturer of metal and
fabricatar 6fseomponents being sealed and complying with requirements for
joint sealants’as specified in Section 07 9200, Joint Sealants.

6. Metal Accessories: Provide sheet metal clips, straps, anchoring devices and
ginfaldr accessory units as required for installation of work, matching or
compatible with material being installed, noncorrosive, size and gage required
for performance.

C. Rabricated Units:

1. General Metal Fabrication: Shop fabricate work to greatest extent possible.
Comply with details shown, and with applicable requirements of SMACNA
"Architectural Sheet Metal Manual" and other recognized industry practices.

2. Fabricate for water proof and weather resistant performance; with expansion
provisions for running work, sufficient to permanently prevent leakage,
damage or deterioration of the work. Form work to fit substrates.

3. Comply with material manufacturer instructions and recommendations for
forming material.

4. Form exposed sheet metal work without excessive oil-canning, buckling and

07 6000-3 MVS202105H



Part 3

3.01 Installation

A

tool marks, true to line and levels indicated, with exposed edges folded back for
form hems.

Seams: Fabricate nonmoving seams in sheet metal with flat-lock seams. For
metal other than aluminum, tin edges to be seamed, form seams, and solder.
Form aluminum seams with epoxy seam sealer; rivet joints for additional
strength where required.

Expansion Provisions: Where lapped or bayonet-type expansion provisions in
work cannot be used, or would not be sufficiently water/weatherproof,ferm
expansion joints of intermeshing hooked flanges, not less than 1-ifigh, deep,
filled with mastic sealant (concealed within joints).

Sealant Joints: Where movable, non-expansion type jointg=qre~sindicated or
required for proper performance of work, form metal tgr provide for proper
installation of elastomeric sealant, in compliance with SMMAENA standards.

Aluminum Extrusion Units: Fabricate extruded altwiinum running units with
formed or extruded aluminum joint covers, for installation behind main
members where possible. Fabricate mitered and welded corner units.

Execution

Installation Standards: Install flaghing¥and sheet metalwork as indicated and in
accordance with the approved Shop Drawings and SMACNA Architectural Sheet Metal
Manual.

Flashing and Metal TrimaProvide flashing, counterflashing, cap flashing, metal trim,
and any other fabricated Jitems and miscellaneous sheet metalwork indicated or
required to provide a ¢ofmplete and watertight installation.

Gutters andeDownSpouts: Install gutters and downspouts as indicated and in
accordance withwthe approved Shop Drawings and pertinent provisions of SMACNA
Architectufal Sheet Metal Manual.

Work Quality:

1.

Sheet metalwork shall be finished straight and true, with miters and joints
accurately fitted. Exposed work shall be free of dents and other defects.
Corners shall be reinforced and seams made waterproof. Edges of sheet metal
shall be hemmed.

Provide for expansion and contraction in sheet metal assembly by means of
expansion joints or other appropriate methods of SMACNA Architectural Sheet
Metal Manual. Provide reinforcement as required.

Isolate and protect dissimilar metals from contact with each other by applying
specified isolation material to contact surfaces. Protect surfaces of sheet metal
in contact with concrete, treated wood, or aluminum with a heavy coating of
bituminous paint.

Provide waterproof neoprene washers wherever required fasteners penetrate
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sheet metal. Exposed fasteners will not be permitted for any portion of this
work.

E. Caulking and Sealing:

1.

Caulk or seal joints and laps of sheet metalwork as indicated or required for a
waterproof installation. Beads of sealant which will be concealed in the
finished work shall be continuous with no voids of material. Interface and
coordinate the caulking and sealing work of this Section with the work
specified in Section 07 9200, Joint Sealants.

F. Flashing for Roof Penetrations:

1.

Flashing of roof penetrations shall be 4 pound lead. Flashing shall be
accurately formed to conform with roofing contours and cgnfigiirations and as
required to assure a watertight installation. Flashing shall be built in as the
roofing work progresses. Flash and burn lead againét 8nywpenetrations through
its surface.

Except as indicated otherwise, plumbing and.mlechanical vent flashing shall be
of 4 pound lead tubing. Flanges shall heé\mmiffium 18 inches square, and
tubing shall be long enough to permit turhing lead into the end of vent pipe.

3.02 Cleaning and Protection

A.

End of Section

Clean exposed metal surfaces, removingsubstances which might cause corrosion of
metal or deterioration of finishes.

Protect flashing and sheet nietdl work during construction, to ensure that work will be
without damage or deterigration, other than natural weathering at time of substantial
completion.
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Part 1

1.01

1.02

1.03

1.04

1.05

Section 07 9200
Joint Sealants

General

Related Documents

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply t0.this
Section.

Summary

A. Section Includes:

1. Urethane joint sealants.

Preconstruction Testing

A.

Preconstruction Compatibility and Adhesion s Téstingss Submit to joint-sealant
manufacturers, for testing indicated below, samplestof materials that will contact or
affect joint sealants.

Use manufacturer's standard test mefhbd“o determine whether priming and other
specific joint preparation techniques a¥e peéquired to obtain rapid, optimum adhesion
of joint sealants to joint substrates:

Testing will not be required ifsjoint-sealant manufacturers submit joint preparation
data that are based on, prewious testing, not older than 24 months, of sealant
products for adhesion togand compatibility with, joint substrates and other materials
matching those submitted:

Action Submittals

A

B.

Product Data: For each joint-sealant product indicated.

Sampleg for Initial Selection: Manufacturer's color charts consisting of strips of
cured sédlants showing the full range of colors available for each product exposed to
view.

Samples for Verification: For each kind and color of joint sealant required, provide
Samples with joint sealants in 1/2-inch- wide joints formed between two 6-inch- long
strips of material matching the appearance of exposed surfaces adjacent to joint
sealants.

Informational Submittals

A.

B.

Qualification Data: For qualified Installer.

Product Certificates:  For each kind of joint sealant and accessory, from
manufacturer.
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C.

Product Test Reports: Based on evaluation of comprehensive tests performed by a
qualified testing agency, indicating that sealants comply with requirements.

1.06 Quality Assurance

A.

Installer Qualifications: Manufacturer's authorized representative who is trained
and approved for installation of units required for this Project.

Source Limitations: Obtain each kind of joint sealant from single source from{gimgle
manufacturer.

Product Testing: Test joint sealants using a qualified testing agency.

1. Testing Agency Qualifications: An independent testimgh\agency qualified
according to ASTM C 1021 to conduct the testing indicateds

1.07  Project Conditions

A

Part 2

Do not proceed with installation of joint sealants undek the following conditions:

1. When ambient and substrate temperattge conditions are outside limits
permitted by joint-sealant manufactixes,

2. When joint substrates are wet.

3. Where joint widths are less than'shose allowed by joint-sealant manufacturer
for applications indicated.

4, Where contaminants capable of interfering with adhesion have not yet been

removed from joint subsfrates.

Products

2.01 Materials, General

A.

Compatibility: Provade joint sealants, backings, and other related materials that are
compatible with_ghe another and with joint substrates under conditions of service
and appligation, as demonstrated by joint-sealant manufacturer, based on testing
and 18 e¥perience.

Liguid-Applied Joint Sealants: Comply with ASTM C 920 and other requirements
indicited for each liquid-applied joint sealant specified, including those referencing
ASTM C 920 classifications for type, grade, class, and uses related to exposure and
joint substrates.

1. Suitability for Immersion in Liquids: Where sealants are indicated for Use I
for joints that will be continuously immersed in liquids, provide products that
have undergone testing according to ASTM C 1247. Liquid used for testing
sealants is deionized water, unless otherwise indicated.

Colors of Exposed Joint Sealants: As selected by Owner’s Representative from
manufacturer's full range.
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2.02 Urethane Joint Sealants

A.

Single-Component, Nonsag, Urethane dJoint Sealant: ASTM C 920, Type S,
Grade NS, Class 100/50, for Use NT.

1. Products: Subject to compliance with requirements, available products that
may be incorporated into the Work include, but are not limited to, the
following:

a. Sika Corporation, Construction Products Division; Sikaflex - 15LM.
b. Tremco Incorporated; Dymonic FC.

Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant: ASTMC 920,
Type M, Grade NS, Class 50, for Use T.

1. Products: Subject to compliance with requirements, availablé products that
may be incorporated into the Work include, but ar& et Himited to, the
following:

a. Polymeric Systems, Inc.; PSI-270.
b. Tremco Incorporated; Dymeric 240 FC,

Immersible Multicomponent, Nonsag, Traffit:Grade,” Urethane dJoint Sealant:
ASTM C 920, Type M, Grade NS, Class 25, for Hges, T and 1.

1. Products: Subject to compliance with tequirements, available products that
may be incorporated into tlife Aokk include, but are not limited to, the
following:

a. BASF Building Systems; Sonolastic NP 2.

b. LymTal Interpational; Inc.; Iso-Flex 885 SG.

c. May Nationfl Associates, Inc.; Bondaflex PUR 2 NS.
d. Pecora Corporation; Dynatred.

e. Tremeco Ihcogporated; Vulkem 227.

Immersible Multi€Gmponent, Pourable, Traffic-Grade, Urethane Joint Sealant:
ASTM C 920., Type M, Grade P, Class 25, for Use T and 1.

1. Products: Subject to compliance with requirements, available products that
maf _be incorporated into the Work include, but are not limited to, the
tollowing:

-l LymTal International, Inc.; Iso-Flex 880 GB.
b. May National Associates, Inc.; Bondaflex PUR 2 SL.
c. Tremco Incorporated; Vulkem 245.

2.03 _ JointSealant Backing

A.

General: Provide sealant backings of material that are nonstaining; are compatible
with joint substrates, sealants, primers, and other joint fillers; and are approved for
applications indicated by sealant manufacturer based on field experience and
laboratory testing.

Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a
surface skin); Type O (open-cell material); Type B (bicellular material with a surface
skin); or any of the preceding types, as approved in writing by joint-sealant
manufacturer for joint application indicated, and of size and density to control
sealant depth and otherwise contribute to producing optimum sealant performance.
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Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler
materials or joint surfaces at back of joint. Provide self-adhesive tape where
applicable.

2.04 Miscellaneous Materials

A.

Part 3

Primer: Material recommended by joint-sealant manufacturer where required for
adhesion of sealant to joint substrates indicated, as determined from preconstruction
joint-sealant-substrate tests and field tests.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacterers of
sealants and sealant backing materials, free of oily residues or othex séibstances
capable of staining or harming joint substrates and adjacent nonperéus surfaces in
any way, and formulated to promote optimum adhesion of “sealants to joint
substrates.

Masking Tape: Non-staining, nonabsorbent material comyfatible with joint sealants
and surfaces adjacent to joints.

Execution

3.01 Examination

A.

B.

Examine joints indicated to receivé jeint sealants, with Installer present, for
compliance with requirements for jointsConfiguration, installation tolerances, and
other conditions affecting joint-sealant performance.

Proceed with installation onlysafter unsatisfactory conditions have been corrected.

3.02 Preparation

A.

Surface Cleaning ©6f.Joints: Clean out joints immediately before installing joint
sealants to comply ewWith joint-sealant manufacturer's written instructions and the
following requikements:

1. Retove all foreign material from joint substrates that could interfere with
adhesion of joint sealant, including dust, paints (except for permanent,
protective coatings tested and approved for sealant adhesion and
compatibility by sealant manufacturer), old joint sealants, oil, grease,
waterproofing, water repellents, water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical
abrading, or a combination of these methods to produce a clean, sound
substrate capable of developing optimum bond with joint sealants. Remove
loose particles remaining after cleaning operations above by vacuuming or
blowing out joints with oil-free compressed air. Porous joint substrates
include the following:

a. Concrete.
b. Masonry.
3. Remove laitance and form-release agents from concrete.
4. Clean nonporous joint substrate surfaces with chemical cleaners or other

means that do not stain, harm substrates, or leave residues capable of
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3.03

interfering with adhesion of joint sealants. Nonporous joint substrates
include the following:

a. Metal.
b. Glass.
Joint Priming: Prime joint substrates were recommended by joint-sealant

manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior
experience. Apply primer to comply with joint-sealant manufacturer's written
instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or
migration onto adjoining surfaces.

Masking Tape: Use masking tape where required to prevent contact ¢f sealant or
primer with adjoining surfaces that otherwise would be permanemtly «stained or
damaged by such contact or by cleaning methods required to remoyessealant smears.
Remove tape immediately after tooling without disturbing joint sgal

Installation of Joint Sealants

A.

General: Comply with joint-sealant manufacturer's waitten’installation instructions
for products and applications indicated, unless morestringent requirements apply.

Sealant Installation Standard: Comply with péepmmendations in ASTM C 1193 for
use of joint sealants as applicable to maberials, applications, and conditions
indicated.

Install sealant backings of kind indicated/to support sealants during application and
at position required to produce “gross-sectional shapes and depths of installed
sealants relative to joint widths that allow optimum sealant movement capability.

1. Do not leave gapsbetween ends of sealant backings.
2. Do not stretch, t{vish, puncture, or tear sealant backings.
3. Remove absofbént” sealant backings that have become wet before sealant

applicationfdnd=feplace them with dry materials.

Install bond-bkeaker tape behind sealants where sealant backings are not used
between seadants and backs of joints.

InstallGedlants using proven techniques that comply with the following and at the
same time backings are installed:

% Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths

that allow optimum sealant movement capability.

Tooling of Nonsag Sealants: Immediately after sealant application and before
skinning or curing begins, tool sealants according to requirements specified in
subparagraphs below to form smooth, uniform beads of configuration indicated; to
eliminate air pockets; and to ensure contact and adhesion of sealant with sides of
joint.

1. Remove excess sealant from surfaces adjacent to joints.
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3.04

3.05

3.06

2. Use tooling agents that are approved in writing by sealant manufacturer and
that do not discolor sealants or adjacent surfaces.

3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise
indicated.
a. Use masking tape to protect surfaces adjacent to recessed tooled
joints.
Cleaning
A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses
by methods and with cleaning materials approved in writing by manufadtwzérs of
joint sealants and of products in which joints occur.
Protection
A. Protect joint sealants during and after curing period from contatt With contaminating

substances and from damage resulting from construction/Operations or other causes
so sealants are without deterioration or damage at time“gf Substantial Completion.
If, despite such protection, damage or deteriorationaoccurs, cut out and remove
damaged or deteriorated joint sealants immediately\soinstallations with repaired
areas are indistinguishable from original work.

Joint Sealant Schedule

A.

Joint-Sealant Application: Exteffiols, joints in horizontal traffic surfaces,
Multicomponent, Nonsag, Traffic-Grade, rethane Joint Sealant: ASTM C 920, Type
M, Grade NS, Class 50, for Use T.

1. Joint Locations:
a. Isolation«@nd centraction joints in cast-in-place concrete slabs.
b. Joints befween plant-precast architectural concrete units.
c. Otherfoimts as indicated.
2. Joint-Sealarfit,_~€olor: As selected by Owner’s Representative from

manufactyrer’s full range of colors.

Joint-Sealant Application: Exterior joints in horizontal traffic surfaces subject to
watergsimndersion, Immersible Multicomponent, Nonsag, Traffic-Grade, Urethane
Joint“S€alant: ASTM C 920, Type M, Grade NS, Class 25, for Uses T and I; or
Immersible Multicomponent, Pourable, Traffic-Grade, Urethane Joint Sealant:
ASTM C 920. Type M, Grade P, Class 25, for Use T and 1.

1. Joint Locations:
a. Joints in equipment base slabs.
b. Other joints as indicated.
2. Joint-Sealant Color: As selected by Owner’'s Representative from

manufacturer's full range of colors.

Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal
nontraffic surfaces, Single-Component, Nonsag, Urethane Joint Sealant: ASTM C
920, Type S, Grade NS, Class 100/50, for Use NT.

1. Joint Locations:
a. Joints between plant-precast architectural concrete units.
b. Control and expansion joints in unit masonry.
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End of Section

c. Joints between metal panels.

d. Joints between different materials listed above.

e. Perimeter joints between materials listed above and frames of doors,
HVAC equipment and louvers.

f. Control and expansion joints in ceilings.

Other joints as indicated.

Joint-Sealant Application: Interior joints in horizontal traffic surfaces,
Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant: ASTM C 920, Type
M, Grade NS, Class 50, for Use T.

1. Joint Locations:
a. Isolation joints in cast-in-place concrete slabs.
2. Joint-Sealant Color: As selected by Owner’s Repregentative from

manufacturer's full range of colors.

Joint-Sealant Application: Interior joints in vertica) uifaces and horizontal
nontraffic surfaces, Single-Component, Nonsag, Urethane{Joint Sealant: ASTM C
920, Type S, Grade NS, Class 100/50, for Use NT.

1. Joint Locations:
a. Control and expansion joints om“exposed interior surfaces of exterior
walls.
Perimeter joints of exterion Opeilings where indicated.
c. Vertical joints on expdsegd=surfaces of interior unit masonry walls and
partitions.
d. Joints on underside‘ef plant-precast structural concrete planks.
e. Perimeter joimts between interior wall surfaces and frames of interior
doors.
f. Other joifits astindicated.
2. Joint-Sealant (@oldx: As selected by Owner’s Representative from

manufactureysfull range of colors.

Joint-Sealant, Application: Immersed interior joints in vertical surfaces and
horizontal traffic/ surfaces, Immersible Multicomponent, Nonsag, Traffic-Grade,
Urethane Joint Sealant: ASTM C 920, Type M, Grade NS, Class 25, for Uses T and I;
or Im#iersible Multicomponent, Pourable, Traffic-Grade, Urethane Joint Sealant:
ASTNMNC 920. Type M, Grade P, Class 25, for Use T and I (for immersed horizontal
supfaces‘only).

. Joint Locations:
a. Control and expansion joints on exposed interior surfaces of tank
walls.
b. Control and expansion joints on exposed interior surfaces of tank
floors.
c. Other joints as indicated.
2. Joint-Sealant Color: As selected by Owner’s Representative from

manufacturer's full range of colors.
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Part 1

1.01

1.02

1.03

1.04

1.05

1.06

Section 08 1300
FRP Faced Aluminum Doors and Aluminum Frames
General
Scope of Work
A. All work of this Section shall be performed by the General Contractor.
Related Documents
A. Drawings and General provisions of Contract, including General and JGpplémentary
Conditions and Division 01 Specification sections, apply to work spe€ified’in this
section.
Description of Work
A. The extent of each type of Door and Frame is shown onshe drawings and in

schedules. Note that the door to be installed shall mateh/the existing doors installed
in the pump station.

B. The following types of Doors and Frames arg¥eeuired:
1. Aluminum Frames
2. Fiberglass Reinforced Polymer Rag€ed Aluminum Doors
C. Door types, sizes, and locatiops dre s follows:
1. See Door Schedule located in Section 08 7000 — Door Hardware, 3.07.

Related Work Specified Elsefvhere

A. Section 07 9200 Joeint Sealants

B. Section 084900 — Door Hardware

System Perfownaiice

A. Provide Door assemblies that have been designed and fabricated to comply with
®equirements for system performance characteristics listed below, as demonstrated
by testing manufacturer’s corresponding stock systems according to test methods

designated.

B. Thermal Transmission (Exterior Doors): U-value of not more than 0.09 (BTU/Hzr. x sf
x degrees F.) per AAMA 1503.01.

Quality Assurance
A. Standards: Comply with the requirements and recommendations in applicable
specifications and standards by NAAMM, AAMA, and AA, including the terminology

definitions and specifically including the “Entrance Manual” by NAAMM, except to
the extent more stringent requirements are indicated.
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For Fiberglass Reinforced Polymer Faced Aluminum Doors, comply with fire
resistance and flammability regulations as interpreted by governing authorities, and
as follows:

1. Face sheets tested in accordance with ASTM E84 shall have the following
ratings:
a. Smoke Developed: Not greater than 340.
b. Flame Spread: Not greater than 70.

Manufacturer shall have produced Fiberglass Reinforced Polymer Faced Aluminwsmn
(F.R.P.) Doors and Aluminum Frames for at least 12 years and shall have cdmpléted
projects similar to this building in type and size.

1. In addition, the manufacturer, and/or his representative, shedl Vgit this
project and instruct the installers in the proper installatigh“ef £he Door and
Frame assemblies.

Field Measurements: Take field measurements prior to fahfication of doors and
frames to insure proper fitting of assemblies. Successful bidders are expected to field
verify all dimensions, sizes, quantities and the matexial réguired to complete this
project. Failure to do so will not relieve the succesSful*Céntractor from the necessity
of furnishing any and all materials that may berfequired, without any additional
costs to the Owner.

1.07 Submittals

A.

Product Data: Submit door manufégturer’s product data, specifications and
instructions for each type of dooi arid frame.

1. Include details oficore,stile and rail construction, including trim for lites and
similar componefitsy

2. Include detail§ of, Finish Hardware mounting.

3. Include thy€e.samples of each Aluminum finish are required, of the alloys to

be used onthis project. Where normal color and texture variations are

expectéd, include two or more units in each sample as required to show the

rapge of such variations.

A, Architect/engineer reserves the right to require samples of typical
fabricated section, showing joints, exposed fastenings (if any), quality
of workmanship, hardware and accessory items, before fabrication of
the work proceeds.

Submit six sets of shop drawings for the fabrication and installation of the Doors and
Frames and associated components of the work. Include wall elevations at %” scale
and half-sized detail sections of every typical composite member. Show anchors, joint
system, expansion provisions and other components not included in the
manufacturer’s standard data. Include glazing details.

1.08  Product Delivery, Storage and Handling

A.

All materials supplied shall be delivered to the jobsite in their original, unopened
packages with labels intact. Materials shall be inspected for damage, and the
manufacturer shall be advised at once of any discrepancies. Unsatisfactory materials
are not to be used.
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C. All materials supplied shall be packaged in individual corrugated cartons. Doors
shall be “floated” within cartons, with no portion of the door having contact with the
outer shell of the container.

1.09 Special Project Warranty

A. Provide a written warranty signed by the manufacturer, installer and Contractor
agreeing to replace, at no cost to the Owner, any doors, frames or hardware that fail
in materials or workmanship, within the time period of acceptance, as indicated
below. Failure of materials or workmanship includes excessive deflection, faulfy,
operation of entrances, deterioration of finish, or construction, in excess of ngrinat
weathering and defects in hardware, weather stripping and other compon€nts=6f the
work.

1. Minimum Time Period of Warranty: Five Years from substantial completion.

Part 2 Products
2.01  Acceptable Manufacturers

A. Manufacturer: Subject to compliance with requirernents, provide products of one of
the following:

1. Special-Lite, Inc. - Decatur, Mighigan
2. Amarlite - Atlanta, Georgia

2.02 Materials and Accessories

A. Aluminum Members: Provideg/alloy and temper as recommended by manufacturer for
strength, corrosion resistance and application of required finish and control of color;
ASTM B 221 for extrusidnspASTM B 209 for sheet/plate, with a minimum wall
thickness of 0.125”.

B. Fasteners: Provide #luminum, non-metallic, stainless steel or other non-corrosive
metal fastenersygiliaranteed by the manufacturer to be compatible with the doors,
frames, stgPp, panels, hardware, anchors and other items being fastened. For
expogéd fasteners (if any), provide Phillips head flat head screws with finish
matchifigthe item to be fastened.

1. Do not use exposed fasteners, except where unavoidable for the assembly of
units or unavoidable for the fastening of hardware. Provide only concealed
screws in glazing stops.

Cr Reinforcement and Brackets: Manufacturer’s standard formed or fabricated steel
units, of shapes, plates or bars, with 2.0 ounce hot-dip zinc coating, complying with

ASTM A 123, applied after fabrication.

D. Anchor Devices: Lead shield or toothed steel, drill-in, expansion bolt anchors or
Tapcon style anchors shall be used.

E. Bituminous Coating: Cold applied asphalt mastic complying with SSPC-PS 12,
compounded for 30-mil thickness per coat.
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2.03

2.04

F.

Sealants and Gaskets: Provide sealants and gaskets in the fabrication, assembly and
installation of the work, which are recommended by the manufacturer to remain
permanently elastic, non-shrinking, non-migrating and weatherproof.

Fabrication

A.

Sizes and Profiles: The required sizes for door and frame units and profile
requirements are shown on the drawings.

1. The installation shown is based upon standard details by dneyor more
manufacturers. It is intended that details by other manufgcttwers will be
accepted, provided they comply with size requirepiénts” and with
minimum/maximum profile requirements as shown.

Coordination of Fabrication: Check the actual framefor dedr openings in the
construction work by accurate field measurements betdke fabrication, and show
recorded measurements on final shop drawings. Cedxdinate fabrication schedule
with construction progress, as directed by Contractem, andjavoid delays of the work.

Complete the cutting, fitting, forming, drilling@nd grinding of all metal work prior to
the cleaning, finishing, treatment and apphieatién of coatings. Remove burrs from
cut edges, and ease edges and corners ta,a%cadits of approximately 1/64”.

No Welding of joints will be accepted.
Conceal fasteners, wheneversossible, except as otherwise noted.

Maintain continuity of lne ahd accurate relation of planes and angles. Provide
secure attachments and\support at mechanical joints, with hairline fit at contacting
members.

Reinforce theswork 48 necessary for performance requirements and for support to the
structure.  Sépdrate dissimilar metals with bituminous paint or preformed
separatorg] Which will prevent corrosion. Separate metal surfaces at moving joints
with gdon.ntetallic separators to prevent “freeze-up” of joints.

FiberglassReinforced Polymer (F.R.P.) Faced Aluminum Doors

A.

Materials and Construction

1. Doors shall be 1-3/4” thickness and constructed of 6063-T5 aluminum alloy
rails and stiles 2-5/16” depth. Joinery shall be 3/8” diameter full width steel
tie rods through integral splines in horizontal rails with 3/16” corner angle
blocks as standard. Rails and stiles shall be concealed 2-5/16” minimum
thickness and shall be tubular shaped to accept hardware as specified. No
welds or other type of mechanical fastening for joinery shall be accepted.
Face sheet capture shall be by use of an internal reglet on all stiles and rails.
No rail caps shall be accepted.

2. Top and bottom rails shall be extruded with legs for interlocking continuous
rail rigidity weather bar. The face sheet material shall be locked on with
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extruded interlocking edges to be flush with aluminum rails and stiles. No
rivets, welds, glued-on or snap-on fastening of face sheets shall be accepted.
Door face sheets shall be 0.120” minimum thickness fiberglass reinforced
polymer (F.R.P.) with pebble-like embossed finish. The finish shall be white,
alumilite gray, blue, green, beige, dark gray, bronze, black as selected. The
color shall be throughout the face sheet. No painting is required of door
assembly. Plastic laminate or wood veneer face sheet materials may be used
only on interior surfaces of F.R.P. flush doors.

Door core material shall be a foamed-in-place closed-cell polyurethane foam
with a minimum of five pounds per cubic foot density. The door aséembly
shall have a minimum “R” value of 11. No Kraft paper honeycomW g% Gther
door core material is acceptable.

Meeting stiles on pairs of doors and top and bottom rigidity™weether bars
shall have Schlegel type pile weather stripping. The meepimgustile weather
stripping shall be placed in an adjustable astragal. Nefadditional weather
stripping is required. No vinyl, plastic or other type“weather stripping is
acceptable.

All doors shall be manufactured with cutouts for lodvers or glass or panels as
required. All cutouts shall have the louver, glass or panel installed at the
factory prior to shipping. Glazing materials.shallhe as specified elsewhere in
this specification. All cutouts shall be fastener &pplied on the interior of the
door assembly.

All F.R.P. Faced Aluminum doors shalbbe pre-machined in accordance with
templates from the specified dardware manufacturers and approved
hardware schedule. All surfae #pplied hardware shall utilize the Riv-Nut or
similar blind fastener for attashinent. All Fiberglass Reinforced Polymer
Faced Aluminum Doors_{(¥.R.P.) doors shall be reinforced for specified
hardware in accordastce{with the manufacturer’s standards. All hardware,
excepting the door ¢leger, threshold or other field applied hardware, as noted
shall be installedvon the door assembly at the factory and shipped applied to
the door assembly tovthe jobsite.

All doors shallbepackaged individually and shipped in individual cartons.
All doors shall*be floated within the cartons, with no portion of the door or
hardwareMos¥e in contact with the corrugated outer shell.

2.05 Aluminum Frafing Systems

A. Tubular Framing

1.

Aluminum framing systems shall be of the size and type shown and shall not
be less than 0.125” in wall thickness. Type 6063-T5 aluminum alloy shall be
used. Framing shall have %” high applied stops with screws. No clips or
snap-on or integral stops are permitted. Schlegel type pile weather stripping
shall be used in all principal frame member stops.

All framing systems shall utilize a clip system arrangement for joints of
horizontal and vertical sections. The joinery shall be a fit joint, which
projects into one member of the frame and is screwed securely into place. No
welds or glues are acceptable.

All framing shall have applied stops for side, transom and borrowed lites and
panels with fasteners exposed on interior portion only. All framing members
in contact with the door shall be reinforced and pre-machined for hardware
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per manufacturer’s standards, the approved hardware schedule and this
specification.

4. Anchors and frame reinforcements of a suitable type shall be used to fasten
framing system to wall materials. A minimum of five anchors shall be used
on all jamb and perimeter frame members up to 74”. Additional anchors are
required for over 74”. Please check this specification for conditions, which
call for other anchoring conditions.

5. Framing systems shall come from the manufacturer in a knock-down
condition and be assembled at the jobsite. dJoinery clips shall be factory
attached to one member of a particular joint, and all frame pieces shath be
marked according to location.

2.06 Aluminum Finishes

A.

Part 3

Preparation: Prior to fabrication of doors and frames, pregarégthe aluminum
surfaces for finishing in accordance with the aluminum produceéx’s*recommendations
and the standards of the finisher or processor. ProcgSsjall=Components of each
assembly simultaneously to attain complete uniformity of ¢§lor.

High Performance Organic Coating: Provide NAAMM AA-C12C42R1x coating
(cleaned with inhibited chemicals, conversion epated with acid-chromate-fluoride-
phosphate treatment, and painted with orgafic\coating specified below). Prepare,
pre-treat and apply coating to exposed metal “sdrfaces to comply with coating and
resin manufacturers’ instructions.

1. Fluorocarbon Coating: Proyide“hanufacturer’s standard multicoat thermo-
cured system, composed=ofyspecially formulated primer and fluorocarbon
topcoats, complying withh\AAMA 605.2.

2. Color: Provide color'e$ selected by Architect from standard choices available
from the coating manufacturer.

Execution

3.01 Installation

A.

Comply with manufacturer’s recommendations and specifications for the installation
of doogsyafid frames in both new and existing openings requiring wraparound frames
and éxiglihg openings requiring inset frames if applicable.

Sét Units plumb, level and true to line without warp or rack of doors or frames.
Anchor securely in place. Separate aluminum and other corrodible metal surfaces
from sources of corrosion or electrolytic action at points of contact with other
materials with bituminous coatings or other means as approved by
Architect/engineer.

Set thresholds in a bed of compound and back-seal with appropriate sealant. Install
thresholds to cover frame faces of fixed mullions.

Clean surfaces promptly after installation of doors and frames, exercising care to

avoid damage to the protective coatings (if any). Remove excess glazing and sealant
compounds, dirt and other substances.
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E. Provide protective treatment and other precautions required through the remainder
of the construction period to ensure that the doors and frames will be without
damage or deterioration (other than normal weathering) at the time of acceptance.

F. Provide Owner with all adjustment tools and instruction sheets. Arrange an in-
service session to Owner at Owner’s convenience. Provide a minimum two-year
written warranty on all labor related to this section. Any workmanship, which is
defective or deficient, shall be corrected to the Owner’s satisfaction and at no

additional cost to the Owner.
End of Section @

06
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Part 1

1.01

1.02

1.03

Section 08 7000
Door Hardware

General
Related Documents
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
Summary
A. Section Includes:
1. Hardware for Fiberglass Reinforced Plastic Clad Aluminum, deors, with Aluminum
Frames
2. Spare hardware sets for OWNER storage
3. Thresholds
4. Weatherstripping, seals, astragals and door gasket§
B. Related Sections:
1. Section 08 1300: FRP Faced Aluminunf Dgors and Aluminum Frames
C. Products furnished, but not installed, und¢r this Section include the products listed below.
Coordinating and scheduling the purchdse and delivery of these products remain
requirements of this Section.
1. Thresholds and weathéf stripping to be installed under other Sections.
2. Padlocks to be turpéd over to OWNER for installation by OWNER.
Action Submittals

A. Product Data:qForieach type of product indicated. Include construction and installation
details, material™descriptions, dimensions of individual components and profiles, and
finishes.

B. Other Aetién Submittals:

1. Door Hardware Schedule: Prepared by or under the supervision of Installer,

detailing fabrication and assembly of door hardware, as well as installation

procedures and diagrams. Coordinate final door hardware schedule with doors,

frames, and related work to ensure proper size, thickness, hand, function, and finish
of door hardware.

a. Submittal Sequence: Submit door hardware schedule concurrent with
submissions of Product Data, Samples, and Shop Drawings. Coordinate
submission of door hardware schedule with scheduling requirements of
other work to facilitate the fabrication of other work that is critical in
Project construction schedule.

b. Format: Comply with scheduling sequence and vertical format in Door
Hardware Institute’s (DHI) "Sequence and Format for the Hardware
Schedule." Double space entries, and number and date each page.

C. Format: Use same scheduling sequence and format and use same door
numbers as in the Contract Documents.
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d. Content: Include the following information:

1) Identification number, location, hand, fire rating, size, and material
of each door and frame.

2) Locations of each door hardware set, cross-referenced to Drawings
on floor plans and to door and frame schedule.

3) Complete designations, including name and manufacturer, type,

style, function, size, quantity, function, and finish of each door
hardware product.

4) Fastenings and other pertinent information.
5) Explanation of abbreviations, symbols, and codes contajfied in
schedule.
6) Mounting locations for door hardware.
7) List of related door devices specified in other Seetins for each
door and frame.
2. Keying Schedule: Prepared by or under the supervision off Installer, detailing

OWNER's final keying instructions for locks. Include schematig keying diagram and
index each key set to unique door designations thatadse ®oordinated with the
Contract Documents.

1.04 Submittals

A.

B.

C.

Qualification Data: For Architectural Hardware Cofistiltant.
Product Test Reports: For compliance withsacfessibility requirements, based on evaluation
of comprehensive tests performed by manufactdrer and witnessed by a qualified testing

agency, for door hardware on doors located injaccessible routes.

Warranty: Special warranty specifigehifithis Section.

1.05 Closeout Submittals

A.

1.06

A.

Maintenance Data: For each*type of door hardware to include in maintenance manuals.
Include final hardware @{dikeying schedule.

Quality Assurance

Installer QMalifications: Supplier of products and an employer of workers trained and
approved-byproduct manufacturers and an Architectural Hardware Consultant who is
available during the course of the Work to consult with CONTRACTOR and OWNER about
dogmhardware and keying.

1. Warehousing Facilities: In Project's vicinity.
2. Scheduling Responsibility: Preparation of door hardware and keying schedules.

Architectural Hardware Consultant Qualifications: A person who is experienced in providing
consulting services for door hardware installations that are comparable in material, design,
and extent to that indicated for this Project and who is currently certified by DHI as follows:
1. For door hardware, an Architectural Hardware Consultant (AHC).

Source Limitations: Obtain each type of door hardware from a single manufacturer.

Means of Egress Doors: Latches do not require more than 15 lbf to release the latch. Locks
do not require use of a key, tool, or special knowledge for operation.
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1.07 Delivery, Storage, and Handling

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered
to Project site.

B. Tag each item or package separately with identification coordinated with the final door
hardware schedule, and include installation instructions, templates, and necessary fasteners
with each item or package.

C. Deliver keys to OWNER.

1.08 Coordination

A. Installation Templates: Distribute for doors, frames, and other work specifiedto be factory
prepared. Check Shop Drawings of other work to confirm that adequatgfiroyisions are made
for locating and installing door hardware to comply with indicated reguirerents.

1.09 Warranty

A. Special Warranty: Manufacturer's standard form in whici manufacturer agrees to repair or
replace components of door hardware that fail in mategials 6t wworkmanship within specified
warranty period.

1. Failures include, but are not limited4o,(thé&following:
a. Structural failures includifig exceSsive deflection, cracking, or breakage.
b. Faulty operation of door$@nd door hardware.
C. Deterioration of metals, métal finishes, and other materials beyond normal
weathering and uses
2. Warranty Period: Five'yeassfrom date of Substantial Completion, unless otherwise
indicated.
a. Exit Devices; Five years from date of Substantial Completion.
b. Manual.Clgsers: Ten years from date of Substantial Completion.

1.10 Maintenance Service
A. Maintenance Toels” and Instructions: Furnish a complete set of specialized tools and

maintenange/instructions for OWNER's continued adjustment, maintenance, and removal
and replacemeént of door hardware.

Part 2 Products
2.01 Scheduled Door Hardware

A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule"
Article and as designated on Drawings to comply with requirements in this Section.

1. Door Hardware Sets: Provide quantity, item, size, finish or color indicated, and
products equivalent in function and comparable in quality to named products.

B. Designations: Requirements for design, grade, function, finish, size, and other distinctive

qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule"”
Article. Products are identified by using door hardware designations, as follows:
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2.02

2.03

2.04

Hinges

A.

Named Manufacturers' Products: Manufacturer and product designation are listed
for each door hardware type required for the purpose of establishing minimum
requirements. Manufacturers' names are abbreviated in Part 3 "Door Hardware
Schedule" Article.

Hinges: BHMA A156.1. Provide template-produced hinges for hinges installed on hollow-
metal doors and hollow-metal frames.

1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work includebut.dre not
limited to, the following:

Basis-of-Design Product: Subject to compliance with requirements,‘provide product
indicated on schedule or comparable product by one of the folloWing:

Baldwin Hardware Corporation.

Bommer Industries, Inc.

Cal-Royal Products, Inc.

Hager Companies.

IVES Hardware; an Ingersoll-Rand compafy.

Lawrence Hardware Inc.

McKinney Products Company; an ASSA ABLOY Group company.

PBB, Inc.

Stanley Commercial Hardwaref Diy. of The Stanley Works.

e N

Continuous Hinges

A.

Continuous Hinges: BHMA A156.26s=migimum 0.120-inch thick, hinge leaves with minimum
overall width of 4 inches; fabriCated, td full height of door and frame and to template screw
locations; with components finighed after milling and drilling are complete.

Continuous, Gear-Type Hinges® Extruded-aluminum, pinless, geared hinge leaves joined by a
continuous extruded-aldminum channel cap; with concealed, self-lubricating thrust
bearings.

1.

Manufactufers: Subject to compliance with requirements, available manufacturers
offéring products that may be incorporated into the Work include, but are not
limited to, the following:

Bommer Industries, Inc.

Cal-Royal Products, Inc.

Hager Companies.

IVES Hardware; an Ingersoll-Rand company.

McKinney Products Company; an ASSA ABLOY Group company.

Select Products Limited.

Stanley Commercial Hardware; Div. of The Stanley Works.

Zero International.

s moe oo ol

Mechanical Locks and Latches

A.

B.

Lock Functions: As indicated in door hardware schedule.

Lock Throw: Comply with testing requirements for length of bolts required for labeled fire
doors, and as follows:

1.

Mortise Locks: Minimum 3/4-inch latchbolt throw.
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2.05

2.

Deadbolts: Minimum 1-inch bolt throw.

Lock Backset: 2-3/4 inches, unless otherwise indicated.

Lock Trim:
1. Description: Sargent 8200 Series.
2. Levers: Forged.
a. Model B.
3. Escutcheons (Roses): Wrought - Model LN.
4. Dummy Trim: Match lever lock trim and escutcheons.
5 Operating Device: Lever with escutcheons (roses).

Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying
with requirements indicated for applicable lock or latch and with strik&bok and curved lip
extended to protect frame; finished to match lock or latch.

1.

Flat-Lip Strikes: For locks with three-piece antifriction Jatchbolts, as recommended
by manufacturer.

Mortise Locks: BHMA A156.13; Operational Grade 1; stamped’steel case with steel or brass
parts; Series 1000.

1.

Manufacturers: Subject to compliancel with requirements, available manufacturers
offering products that may be jfigorporated into the Work include, but are not
limited to, the following:

Accurate Lock & HardgvareCo.

Adams Rite Manufaetuhing Co.; an ASSA ABLOY Group company.

Arrow USA; aif ASSALABLOY Group company.

Best Access Sy$tems; Div. of Stanley Security Solutions, Inc.

Cal-Royal Products, Inc.

Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company.
Falcon\¥ogk; an Ingersoll-Rand company.

MaklsSA.

PDQ Manufacturing.

SARGENT Manufacturing Company; an ASSA ABLOY Group company.
Schlage Commercial Lock Division; an Ingersoll-Rand company.

Yale Security Inc.; an ASSA ABLOY Group company.

FrT R o an o

Auxiliary lrocks

A.

Mortise Auxiliary Locks: BHMA A156.5; Grade 1; with strike that suits frame.

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:

Accurate Lock & Hardware Co.

Adams Rite Manufacturing Co.; an ASSA ABLOY Group company.

Arrow USA; an ASSA ABLOY Group company.

Best Access Systems; Div. of Stanley Security Solutions, Inc.

SARGENT Manufacturing Company; an ASSA ABLOY Group company.
Schlage Commercial Lock Division; an Ingersoll-Rand company.

Yale Security Inc.; an ASSA ABLOY Group company.

@Wme a0 o
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2.06 Surface Bolts

A. Surface Bolts: BHMA A156.16.

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:

Burns Manufacturing Incorporated.

Don-Jo Mfg,, Inc.

Door Controls International, Inc.

Glynn-Johnson

IVES Hardware; an Ingersoll-Rand company.

Trimco.

me e o

2.07 Spring Return Chain Bolts

A. Spring Barrel Chain Bolts: Class 81-2550

1.

Manufacturers: Subject to compliance with requiremerits, available manufacturers
offering products that may be incorporated inth the Work include, but are not
limited to, the following:

a. Stanley Commercial Hardware; Diw, 0fThe Stanley Works

2.08 Manual Flush Bolts

A. Manual Flush Bolts: BHMA A156.16; minifghuin 3/4-inch throw; designed for mortising into
door edge.

1.

Manufacturers: Subjeét toscompliance with requirements, available manufacturers
offering products that¥may be incorporated into the Work include, but are not
limited to, the following:

a. Adams Rite Manufacturing Co.; an ASSA ABLOY Group company.

b. BurnsWMafiufacturing Incorporated.

C. RofijoMfg., Inc.

d. DowerControls International, Inc.

e. Midwatha, Inc.

f. IVES Hardware; an Ingersoll-Rand company.
< Trimco.

2,09 Exit Devices,and Auxiliary Items

A Exit Devices and Auxiliary [tems: BHMA A156.3.

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:

Adams Rite Manufacturing Co.; an ASSA ABLOY Group company.

Arrow USA; an ASSA ABLOY Group company.

Cal-Royal Products, Inc.

Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company.
Detex Corporation.

Door Controls International, Inc.

DORMA Architectural Hardware; Member of The DORMA Group North
America.

Dor-0-Matic; an Ingersoll-Rand company.

@ o a0 o
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210 Lock Cylinders

K2 Commercial Hardware; a Black & Decker Corp. company.

Monarch Exit Devices & Panic Hardware; an Ingersoll-Rand company.
Precision Hardware, Inc.; Division of Stanley Security Solutions, Inc.
Rutherford Controls Int'l. Corp.

SARGENT Manufacturing Company; an ASSA ABLOY Group company.
Von Duprin; an Ingersoll-Rand company.

Yale Security Inc.; an ASSA ABLOY Group company.

opgTmT

A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steelgor niCkel
silver.

1. Manufacturer: Same manufacturer as for locking devices.

2. Manufacturers: Subject to compliance with requirements, availablg manufacturers
offering products that may be incorporated into the Work\include, but are not
limited to, the following:

a. Arrow USA; an ASSA ABLOY Group company.
b. ASSA, Inc.; An ASSA ABLOY Group Company.
C. Best Access Systems; Div. of Stanley SecuritySolutions, Inc.
d. Corbin Russwin Architectural Hardwaire;"airASSA ABLOY Group company.
e. Falcon Lock; an Ingersoll-Rand cofapanys
f. Medeco Security Locks, Inc.; amASSAYBLOY Group company.
g. SARGENT Manufacturing Cempany; an ASSA ABLOY Group company.
h. Schlage Commercial Lock/Bivision; an Ingersoll-Rand company.
i. Yale Security Inc.; an ASS&ABLOY Group company.
B. Standard Lock Cylinders: BHMA A156,5; Grade 1; permanent cores that are interchangeable;
face finished to match lockset,
C. Construction Cores: Provide construction cores that are replaceable by permanent cores.
Provide 10 constructionmastér keys.
2.1 Keying
A. Keying System: ‘Ea€tory registered, complying with guidelines in BHMA A156.28, Appendix

A. Incorpoyfafe decisions made in keying conference.

1.

2.

Gpand Master Key System: Change keys, a master key, and a grand master key
operate cylinders.

Existing System:

a. Master key or grand master key locks to OWNER’s existing system.

B. Keys: Nickel silver.

1.

Stamping: Permanently inscribe each key with a visual key control number and
include the following notation:

a. Notation: Information to be furnished by OWNER.

Quantity: In addition to one extra key blank for each lock, provide the following:

a. Cylinder Change Keys: Three.

b. Master Keys: Five.

C. Grand Master Keys: Five.
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212 Key Control System

A.

213 Operating Trim

A.

Key Control Cabinet: BHMA A156.5; metal cabinet with baked-enamel finish; containing
key-holding hooks, labels, 2 sets of key tags with self-locking key holders, key-gathering
envelopes, and temporary and permanent markers; with key capacity of 150 percent of the
number of locks.

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. American Key Boxes and Cabinets.
b. GE Security, Inc.

C. HPC, Inc.

d. Lund Equipment Co., Inc.

e. MMF Industries.

f.

) Tri Palm International.
Wall-Mounted Cabinet: Cabinet with hinged-panel dogme§uipped with key-holding
panels and pin-tumbler cylinder door lock.

Operating Trim: BHMA A156.6; stainless steel, unléss'gtherwise indicated.

1.

Manufacturers: Subject to compliance{with requirements, available manufacturers
offering products that may be jffgorporated into the Work include, but are not
limited to, the following:

a. Burns Manufacturing¢ncorporated.

Don-Jo Mfg,, Inc.

Forms + Surfa€es,

Hager Comparmi€s.

Hiawatha,Jac.

IVES Hardwalre; an Ingersoll-Rand company.

Rockwig6d Manufacturing Company.

{Lrifneo,

S@me a0 o

216  Surface Closers

A.

Surfagé (lgsers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and
latch speeds controlled by key-operated valves and forged-steel main arm. Comply with
mamyfacturer's written recommendations for size of door closers depending on size of door,
exposure to weather, and anticipated frequency of use. Provide factory-sized closers,
adjustable to meet field conditions and requirements for opening force.

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. Arrow USA; an ASSA ABLOY Group company.

b. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company.

C. DORMA Architectural Hardware; Member of The DORMA Group North
America.

d. Dor-0-Matic; an Ingersoll-Rand company.

e. K2 Commercial Hardware; a Black & Decker Corp. company.

f. LCN Closers; an Ingersoll-Rand company.

g. Norton Door Controls; an ASSA ABLOY Group company.

h. Rixson Specialty Door Controls; an ASSA ABLOY Group company.
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i.
j-

SARGENT Manufacturing Company; an ASSA ABLOY Group company.
Yale Security Inc.; an ASSA ABLOY Group company.

2.17 Mechanical Stops and Holders

A.

Wall- and Floor-Mounted Stops: BHMA A156.16; stainless steel base metal.

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:

—RT D@ MmO Q0 o

Architectural Builders Hardware Mfg., Inc. (ABH)
Baldwin Hardware Corporation.

Burns Manufacturing Incorporated.

Cal-Royal Products, Inc.

Don-Jo Mfg,, Inc.

Door Controls International, Inc.

Hager Companies.

Hiawatha, Inc.

IVES Hardware; an Ingersoll-Rand company.
Rockwood Manufacturing Company.

Stanley Commercial Hardware; Div, of{Tie Stanley Works.
Trimco.

2.18 Overhead Stops and Holders

A.

Overhead Stops and Holders: BHMA A1568.

1. Manufacturers: Subject togeampliance with requirements, available manufacturers
offering products tha# may_be incorporated into the Work include, but are not
limited to, the followingg

a.

b.
C.
d

219 Door Gasketing

A.

Architectural Builders Hardware Mfg., Inc.

Glynn-Johwnsoh; an Ingersoll-Rand company.

Rockwio6d Manufacturing Company.

SARGENT Manufacturing Company; an ASSA ABLOY Group company.

Door Gasketing: BHMA A156.22; air leakage not to exceed 0.50 cfm per foot of crack length
for gasKetifig other than for smoke control, as tested according to ASTM E 283; with resilient
orgflexible seal strips that are easily replaceable and readily available from stocks
maintained by manufacturer.

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:

@Wme a0 o

Hager Companies.

M-D Building Products, Inc.

National Guard Products.

Pemko Manufacturing Co.; an ASSA ABLOY Group company.
Reese Enterprises, Inc.

Sealeze; a unit of Jason Incorporated.

Zero International.
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2.20

2.21

2.22

Thresholds

A.

Thresholds: BHMA A156.21; fabricated to full width of opening indicated.

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:

Hager Companies.

M-D Building Products, Inc.

National Guard Products.

Pemko Manufacturing Co.; an ASSA ABLOY Group company.

Reese Enterprises, Inc.

Rixson Specialty Door Controls; an ASSA ABLOY Group compaiiy,

Sealeze; a unit of Jason Incorporated.

Zero International.

g me Qe o

Metal Protective Trim Units

A. Metal Protective Trim Units: BHMA A156.6; fabricated from 0.050-inch thick stainless steel;
with manufacturer's standard machine or self-tapping screw fasteners.

1. Manufacturers: Subject to compliance with fequirements, available manufacturers
offering products that may be incorperitedsinto the Work include, but are not
limited to, the following:

a. Baldwin Hardware Corpgration:

b. Burns Manufacturing Inéefpgrated.

C. Don-Jo Mfg,, Inc.

d. Hiawatha, Inc.

e. IPC Door and WallRretection Systems, Inc.; Div. of InPro Corporation.
f. IVES Hardware{ an Ingersoll-Rand company.

g. Pawling Casporation.

h. Rockwood Manufacturing Company.

L. TrimcQ,

Fabrication

A. Manufactug€p’s Nameplate: Do not provide products that have manufacturer's name or
trade Miamedisplayed in a visible location except in conjunction with required fire-rated
labels afad4s otherwise approved by ENGINEER.

1. Manufacturer's identification is permitted on rim of lock cylinders only.

B. Base Metals: Produce door hardware units of base metal indicated, fabricated by forming
method indicated, using manufacturer's standard metal alloy, composition, temper, and
hardness. Furnish metals of a quality equal to or greater than that of specified door
hardware units and BHMA A156.18.

C. Fasteners: Provide door hardware manufactured to comply with published templates

prepared for machine, wood, and sheet metal screws. Provide screws that comply with
commercially recognized industry standards for application intended, except aluminum
fasteners are not permitted. Provide Phillips flat-head screws with finished heads to match
surface of door hardware, unless otherwise indicated.

1. Concealed Fasteners: For door hardware units that are exposed when door is
closed, except for units already specified with concealed fasteners. Do not use
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2.23

Part 3

3.01

3.02

3.02

through bolts for installation where bolt head or nut on opposite face is exposed
unless it is the only means of securely attaching the door hardware. Where through
bolts are used on hollow door and frame construction, provide sleeves for each

through bolt.

2. Spacers or Hex Bolts: For through bolting of hollow-metal doors.

3. Fasteners for Wood Doors: Comply with requirements in DHI WDHS.2,
"Recommended Fasteners for Wood Doors."

4. Gasketing Fasteners: Provide noncorrosive fasteners for exterior applications and

elsewhere as indicated.

Finishes

A. Provide finishes complying with BHMA A156.18 as indicated in door hardwage,schédule.

B. Protect mechanical finishes on exposed surfaces from damage by applylng a strippable,
temporary protective covering before shipping.

C. Appearance of Finished Work: Variations in appearance of dhu#ting or adjacent pieces are

acceptable if they are within one-half of the range of appréwed Samples. Noticeable
variations in the same piece are not acceptable. Vafiations in appearance of other
components are acceptable if they are within the rAnge™0of approved Samples and are
assembled or installed to minimize contrast.

Execution

Examination

A.

C.

Examine doors and frames, with MiStaller present, for compliance with requirements for
installation tolerances, label¢d firesfated door assembly construction, wall and floor
construction, and other conditions affecting performance.

Examine roughing-in fes ‘electrical power systems to verify actual locations of wiring
connections before electfified door hardware installation.

Proceed with ihstallgtion only after unsatisfactory conditions have been corrected.

Preparation

A. Steel Doews and Frames: For surface applied door hardware, drill and tap doors and frames
agfoiding to ANSI/SDI A250.6.

B. FRP Clad Aluminum Doors: For surface applied door hardware, thru-bolt doors & reinforce
frames for either thru-bolt or drill and tap installation.

InStallation

A. Mounting Heights: Mount door hardware units at heights to comply with the following
unless otherwise indicated or required to comply with governing regulations.
1. Standard Steel Doors and Frames: ANSI/SDI A250.8.

B. Install each door hardware item to comply with manufacturer's written instructions. Where

cutting and fitting are required to install door hardware onto or into surfaces that are later
to be painted or finished in another way, coordinate removal, storage, and reinstallation of
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3.04

3.05

L

J.

surface protective trim units with finishing. Do not install surface-mounted items until
finishes have been completed on substrates involved.

1. Set units level, plumb, and true to line and location. Adjust and reinforce attachment
substrates as necessary for proper installation and operation.
2. Drill and countersink units that are not factory prepared for anchorage fasteners.

Space fasteners and anchors according to industry standards.
Hinges: Install types and in quantities indicated in door hardware schedule but not fewer
than the number recommended by manufacturer for application indicated or one hifige, for
every 30 inches of door height, whichever is more stringent, unless other equivalefit méans
of support for door, such as spring hinges or pivots, are provided.

Lock Cylinders: Install construction cores to secure building and areas during/construction
period.

1. Replace construction cores with permanent cores as dipegted by OWNER.

Key Control System: Tag keys and place them on markers and heoks in key control system
cabinet, as determined by final keying schedule.

Thresholds: Set thresholds for exterior doors and othér doors indicated in full bed of sealant
complying with requirements specified in Section 07 9200, Joint Sealants.

Stops: Provide floor stops for doors unléSs wallor other type stops are indicated in door
hardware schedule. Do not mount floor st@ps where they will impede traffic.

Perimeter Gasketing: Apply to headFandhjamb, forming seal between door and frame.
Meeting Stile Gasketing: Fasten§o meeting stiles, forming seal when doors are closed.

Door Bottoms: Apply tohottom of door, forming seal with threshold when door is closed.

Field Quality Control

A.

Independent Arehitectural Hardware Consultant: OWNER will engage a qualified
independefit/Architectural Hardware Consultant to perform inspections and to prepare
inspegtighyeports.

1. Independent Architectural Hardware Consultant will inspect door hardware and
state in each report whether installed work complies with or deviates from
requirements, including whether door hardware is properly installed and adjusted.

Adjusting

A

Initial Adjustment: Adjust and check each operating item of door hardware and each door to
ensure proper operation or function of every unit. Replace units that cannot be adjusted to
operate as intended. Adjust door control devices to compensate for final operation of
heating and ventilating equipment and to comply with referenced accessibility
requirements.

1. Spring Hinges: Adjust to achieve positive latching when door is allowed to close
freely from an open position of 30 degrees.
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3.06
A
B.
C.
3.07

Hardware Set

2. Door Closers: Adjust sweep period to comply with accessibility requirements and
requirements of authorities having jurisdiction.

Occupancy Adjustment: Approximately three months after date of Substantial Completion,
Installer's Architectural Hardware Consultant shall examine and readjust each item of door
hardware, including adjusting operating forces, as necessary to ensure function of doors,
door hardware, and electrified door hardware.

Cleaning and Protection

Clean adjacent surfaces soiled by door hardware installation.

Clean operating items as necessary to restore proper function and finish.

Provide final protection and maintain conditions that ensure that door hardwar€is without
damage or deterioration at time of Substantial Completion.

Door Hardware Schedule

Monessen Pump Station Addition Exterior Door.

Quantity Item Manufacturer Model Nyiniber Finish
1 each Continuous Gear | Select Products SL11HD Clear Anodized
Hinge Limited Aluminum
1 each Exit Device Sargent 12+8818-ETB (rim) US32D
1 each Saddle Threshold | Pemko 192 A Mill Finish Aluminum
1 each Overhead hold Glynn-Johnsén 904 H US32D ] US32D
open/stop
1 set Weatherstrip/ Pemko 290APK/2891APK/303AS | Mill Finish
Gasketing Aluminum/Silicone
Bulb/Blade
Hardware Set  Donner PuuippStation Addition Exterior Door.
Quantity Itern Manufacturer Model Number Finish
1 each Gonfinyous Gear | Select Products SL 11HD Clear Anodized
Hinge Limited Aluminum
1 each Exit Device Sargent 12-8813 ETB (rim) US32D
1 each Saddle Threshold | Pemko 172 A Mill Finish Aluminum
1 each Overhead hold Glynn-Johnson 904 HUS32D] US32D
open/stop
1 set Weatherstrip/ Pemko 290APK/2891APK/303AS | Mill Finish
Gasketing Aluminum/Silicone
Bulb/Blade
End of Section
08 7000-13 MVS202105H




Part 1

1.01

1.02

1.03

1.04

Section 09 9100
Painting and Coating

General

Scope of Work

A

This Section includes painting/coatings Work complete with surface preparation and
coating of exterior and interior surfaces. This Section includes coating operationfs.4q be
performed by a fabricator in the shop, a manufacturer of equipment and gppli€ator
coatings applied in the field. This Section does not include damp proofing.

Painting includes field painting of walls and ceilings, support system$,.exposed bare
and covered pipes and valves, exposed steel and iron supports, coating of the interior
of the digester, and surfaces of mechanical and electrical equipfaent that do not have
a factory finish applied.

A more detailed scope of work of the items/areas to be painted is defined as follows:

1. Donner and Monessen Pump Stations Building Additions
a. Paint all walls, ceilings, pipulg “anid valves. Concrete floors and
concrete equipment pads are¥othe'coated with a sealer and hardener.
2. As detailed on the plans.

Definitions

A.

B.

The term “paint” or “coating? shall include emulsions, enamels, varnishes, sealers,
stains and other coatings whethier*ised as prime, intermediate or finish coats.

The term “DFT” means DrypFilm Thickness

Reference Standards

A.

B.

NACE - National Association of Corrosion Engineers

SSPC#The Sbciety for Protective Coatings

Quality Assurarice

A.

Quality of Materials:

1. Upon request from other trades, furnish information on characteristics of finish
materials proposed for use to ensure compatible prime coats are used. Provide
barrier coats over incompatible primers or remove and reprime as required.
Notify the ENGINEER in writing of any anticipated problems using specified
coating systems with substrates primed by others.

Sample Areas:
1. Paint sample areas to establish standards of quality and workmanship as

directed by the ENGINEER and to establish a basis for acceptability of the
painting Work and coloring.
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1.05

1.06

1.07

Submittals
A. Color Samples:
1. Submit paint system manufacturer's standard color range and sheens for each
paint system specified. Samples shall be not less than 12 square inches in size.
2. After receipt of color samples and before commencement of the Work, the
ENGINEER will furnish a color schedule, showing the location of the various
colors.
B. Manufacturer's Data:
1. For information only, submit manufacturer's technical information/including

paint label analysis and application instructions for each magertal/proposed for
use. Transmit a copy of each manufacturer's instrugtions to the paint
applicator.

Product Delivery, Storage, and Handling

A. Delivery:

1.

Deliver specified products to job in manufachurer's unopened, sealed containers
bearing manufacturer's name, brandaame, type of paint, analysis showing all
important constituents of the paiat.)*color of paint, and instructions for
thinning.

B. Storage:

1.

Store products in thesSpace designated for the storage and mixing of paint.
Whenever it mdy beSnecessary to change the location of storage space,
promptly move groducts to the newly designated space. Protect latex paints
from freezing.("PakKeé the necessary precautions to prevent fire.

Job Conditions

A. Environmental Requirements:

1.

Apply water-base paints only when the temperature of surfaces to be painted
and the surrounding air temperatures are between 50 degrees F and 90
degrees F, unless otherwise permitted by the paint manufacturer's printed
instructions.

Apply solvent-thinned paints only when the temperature of surfaces to be
painted and the surrounding air temperatures are between 50 degrees F and
95 degrees F, unless otherwise permitted by the paint manufacturer's printed
instructions.

Do not apply paint in snow, rain, fog or mist; or when the relative humidity
exceeds 85 percent; or to damp or wet surfaces; unless otherwise permitted by
the paint manufacturer's printed instructions. Do not apply coatings over
condensation or when surface temperature is within 5° F of the dew point.
Painting may be continued during inclement weather only if the areas and
surfaces to be painted are enclosed and heated within the temperature limits
specified by the paint manufacturer during application and drying periods.
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Part 2

Protection:
1. Adjacent Work:

a. Protect Work of other Sections, whether to be painted or not, against
damage by painting and finishing Work. Correct any damage by
cleaning, repairing or replacing, and repainting, as acceptable to the
ENGINEER.

2. Fresh Paint:

a. Provide "Wet Paint" signs as required to protect newly-painted
finishes. Remove temporary protective wrappings provided by others
for protection of their work after completion of painting operationss

Products

2.01  Acceptable Manufacturers

A

Part 3

The manufacturers of paint products mentioned in this Specificatioh are set up as
standards of quality. This listing or description shall #46} e/ construed so as to
eliminate from competition other equal or better products“hich are similar in design
or function.

Acceptable manufacturers include Euclid Company\ Fdemec Company, Carboline
Company, Sherwin-Williams, ICI Paint Company, *Ameron Protective Coatings or
ENGINEER approved equal.

Execution

3.01 Contractor's Verification

A

Examine construction in pla€e gn“which the Work of this Section is dependent. Defects
which may influence satisfactory completion and performance of the Work of this
Section shall be corrected’ihaccordance with the requirements of the applicable section
of the Specifications gmorto commencement of the Work. Commencement will be
construed as constpuctierl in place being acceptable for satisfying the requirements of
this Section.

Surface Preparation - General:

1. Pertorm preparation and cleaning procedures in strict accordance with the
pdint manufacturer's instructions and as herein specified, for each particular
substrate condition.

2. Remove hardware, hardware accessories, machined surfaces, plates, lighting
fixtures, and similar items in place and not to be finish-painted or provide
surface-applied protection prior to surface preparation and painting operations.
Remove, if necessary, for the complete painting of the items and adjacent
surfaces. Following completion of painting of each space or area, reinstall the
removed items by workmen skilled in the trades involved.

3. Clean surfaces to be painted before applying paint or surface treatments.
Remove oil and grease prior to mechanical cleaning. Program the cleaning and
painting so that contaminants from the cleaning process will not fall onto wet,
newly-painted surfaces.

4. Mix and prepare painting materials in accordance with manufacturer's
directions.
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5. Store materials not in actual use in tightly covered containers. Maintain
containers used in storage, mixing and application of paint in a clean condition,
free of foreign materials and residue.

6. Stir materials before application to produce a mixture of uniform density and
stir as required during the application of the materials. Do not stir surface
film into the material. Remove the film and if necessary, strain the material
before using.

Cementitious Surfaces:

1. Prepare cementitious surfaces of concrete, concrete block, cement plastet”and
cement-asbestos board to be painted in accordance with SSPC-SRP~13=8urface
shall be free of contaminants, laitance, loosely adhering concrete;and/dust, and
shall be dry, sound, and uniform.

2. Determine the alkalinity and moisture content of the surfaces to be painted by
performing appropriate tests. If the surfaces are folmdy to® be sufficiently
alkaline to cause blistering and burning of the/finish’ paint, correct this
condition before application of paint. Do not paihf over surfaces where the
moisture content exceeds that permitted ipathe” manufacturer's printed
directions.

3. Power wash using a biodegradable solution, t® ¥émove curing oils, form oils,
laitance, soluble salts, and waxes. Acidhebeh with a 20% to 30% solution of
muriatic acid or whip blast concrete surfages to create a profile on the surfaces
similar to medium to fine sandpapery,_Allow concrete to cure a minimum to 28
days prior to application of coafingunaterials.

4, Clean concrete floor surfaces schieduled to be painted with a commercial
solution of muriatic acid, oigther etching cleaner, flush floor with clean water
to neutralize acid, amd @lldw to dry before painting. Test for moisture per
ASTM F1869 Moistupé Test by use of Calcium Chloride or ASTM D4263
Plastic Sheet Method.

Ferrous Metal Surfacé:

1. Ferrous metad that is not galvanized or shop coated shall have rust, dust, and
scale, &g swell as other foreign substances, removed by sandblasting in
acgendance with the current edition of SSPC-SP10. Cleaned metal shall be
privued or pretreated immediately after cleaning. Ferrous metals not shop
primed which have to be sandblasted shall be sandblasted in the field prior to
the application of the primer, pretreatment, or paint in accordance with the
latest edition of SSPC-SP10.

2 Ferrous metal that has been shop primed but that requires touch up cleaning
in the field shall have rust, dust and scale, as well as other foreign substances
removed by power tool cleaning in accordance with the current requirements of
SSPC-SP1. Power cleaning procedures and degree of cleaning required shall
be in accordance with the current requirements of SSPC-SP3 Power Tool
Cleaning.

3. Touch up shop-applied prime coats wherever damaged or bare, where required
by other sections of these Specifications. Clean and touch up with the same
type shop primer.

4. Prepare welds by grinding smooth. Remove sharp edges, spatter, undercuts,
recesses and pinholes.

Galvanized Metal Surface:
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3.02

1.

Clean free of oil and surface contaminants with a non-petroleum base solvent
in accordance with SSPC-SP1 and ASTM D2092.

F. Wood Surfaces:

Application

Clean wood surfaces to be painted of all dirt, oil, or other foreign substances
with scrapers, mineral spirits, and sandpaper, as required. Sandpaper smooth
those finished surfaces exposed to view and dust off. Scrape and clean small,
dry, seasoned knots and apply a thin coat of white shellac or other
recommended knot sealer, before application of the priming coat. (After
priming, fill holes and imperfections in finish surfaces with putty ©p”plastic
wood-filler. Sandpaper smooth when dried.

Prime, stain, or seal wood required to be job-painted immediatelyupen delivery
to job. Prime edges, ends, faces, undersides, and backsides“f such wood,
including cabinets, counters, cases, and paneling.

A. General:

Apply paint in accordance with the manufatturer's directions. Use applicators
and techniques best suited for the substpatetand type of material being applied.
Allow sufficient time between successivewcbatings to permit proper drying. Do
not recoat until paint has dried_toswhere it feels firm, does not deform or feel
sticky under moderate thumbgprésstire, and the application of another coat of
paint does not cause lifting or loss 6t adhesion of the undercoat.

Apply additional coats whe, evidence of suction spots, burn through or other
coating defects until the (paint film is of uniform finish, color and appearance.
Insure all surfacesi\udcluding edges, corners, crevices, welds and exposed
fasteners receive @ dry film thickness equivalent to that of flat surfaces.

Ensure that all eflgés of paint adjoining other materials or colors are sharp and
clean withoutfoverlapping. Sand lightly between each succeeding enamel or
varnish goaf:

CONTRAEQTGR shall arrange to meet with site engineer and selected coatings
manutagtuter’s representative prior to application of coating materials to
asgume the scope and intent of this Section is fully understood.

Colbr/ selections for all coatings shall be as identified by the Owner’s
Representative from actual paint chips and/or coupons of the specified material
1 a range of colors provided by the Contractor that includes all the paint
manufacturer’s standard color and finish offerings.

B. Minimum Coating Thickness:

1.

Apply each material at not less than the manufacturer's recommended
spreading rate, to establish a total dry film thickness as indicated or, if not
indicated, as recommended by manufacturer for the service intended.

C. Primer Coats:

Apply the first coat material to surfaces that have been cleaned, pretreated or
otherwise prepared for painting as soon as practicable after preparation and
before subsequent surface deterioration.

Apply primer coat on items that are to be painted or finished and that have not
been shop primed by others or require touch up in the field.
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3.03

D.

Methods of Application:

1.

General:

a.

C.

Application on cementitious and similar surfaces shall be done by
brush or roller unless otherwise directed by ENGINEER. Combination
spray and back-roll method may be used on the surfaces as approved
by the ENGINEER.

On other surfaces, exterior first coats shall be applied by brush, and
interior first coats, except on shop primed surfaces, shall be applied by
brush or roller. Succeeding coats over field primed surfacds/arid all
coats over shop primed surfaces may be applied by brugh, ¥éller or
sprayer.

Spray equipment shall be as recommended by the manufacturer of the
paint used.

Surface Finish:

a.

Enamel:

1) Roll and redistribute paint to an eveh and fine texture. Leave
no evidence of rolling such asgalaps, irregularity in texture,
skid marks, or other surface imperfections. Rollers for
application shall have a $hékt nap:

Pigmented:

1) Completely cover todprevide an opaque, smooth surface of
uniform finish, colo®, appearance and coverage. Cloudiness,
spotting, holidaysnlaps, brush marks, runs, sags, ropiness or
other surface impeffections will not be acceptable.

2) Match appieved samples for color, texture and coverage.
Remoye, (refinish or repaint work not in compliance with
specified requirements.

Drying Time:

a.

Drying timéjpshall be construed to mean "under normal conditions" and
where( gonditions are other than normal because of the weather or
becdUse=painting must be done in confined spaces, longer drying times
will &€ necessary. Additional coats of paint shall not be applied, nor
will units be put into service until paints are thoroughly dry.

Ingpection:

a.

b.

Work will be inspected as to proper surface preparation, pretreatment,
priming, dry film thickness, curing, color and workmanship.
CONTRACTOR shall supply the following testing equipment and
standard. This equipment shall be on the job site and available to the
site inspector.

1) SSPC-VIS-1-89 Photographic Blast Cleaning Standards

2) Magnetic Dry Film Thickness Gauge, 0-45 mils

3) Tinker & Rasor M-1 Holiday Detector or Equal

4) Mark 5 Tooke Gauge or Equal

Items Not to be Painted/Coated

A

Finished Metal Surfaces:

Metal surfaces of anodized aluminum, stainless steel, galvanized steel,
chromium plate, copper, bronze and similar metals will not require finish
painting, unless otherwise specified elsewhere.
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C.

D.

E.

Operating Parts and Labels:

1.

Moving parts of operating units, mechanical and electrical parts, such as valve
and damper operators, linkages, sinkages, sensing devices, motor and fan
shafts will not require finish painting, unless otherwise specified elsewhere.

Do not paint over any code-required labels, such as Underwriter's Laboratories
and Factory Mutual, or any equipment identification, performance rating,
name or nomenclature plates.

Pre-finished Items:

Factory-finished or installer-finished materials, equipment and @&onstiuction
including the following:

Metal toilet enclosures, unless otherwise specified

Acoustic materials

Architectural woodwork and casework

Finished mechanical and electrical equipmént

Switchgear

Distribution cabinets

Metal roofing

Galvanized components of prefabiri®ated fetal buildings
Factory painted mechanical equipnient with approved finishes.

S

Equipment and Construction:

1.

Factory finished surfaces such as:
Anodized aluminuni

Stainless steel

Galvanized Steél

Chromium plabe

Glass

Bronz€ gnd brass

Fih€iglass items and construction.

©Weo e T

Electrical item$&in€lude (but are not limited to):

1.
2.
3.

Exyosed conduit and fittings
Exposed cabinets, enclosures, junction boxes, and pull boxes
Exposed hangers

3.04 Items tozbe Painted/Coated

Vv

General:

Paint exposed surfaces whether or not colors are designated herein, except
where surface or material is specifically indicated not to be painted or to
remain natural.

Where an item or surface is not specifically mentioned, paint the same as
similar adjacent materials or surfaces.

If color or finish is not designated, the ENGINEER/OWNER will select from
standard colors or finishes available. It is preferred that exterior equipment
be factory finished with a color that blends with the building colors. Provide
available color samples with equipment submittals.
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B. Mechanical items to be painted include, but are not limited to:

1. Exposed process piping, pipe supports, equipment and equipment supports
shall be painted and color coded per Part 3 of this Section.

2. Exposed HVAC piping, ductwork and hangers and supports in occupied areas
shall be painted as specified.

3. Exterior piping, uninsulated ductwork, and equipment shall be painted to

match the building exterior.

C. Interior walls & ceilings of occupied rooms & equipment rooms:
1. Exposed surfaces of rooms as indicated in Room Finish Schedule
D. Miscellaneous Surfaces:
1. Surfaces behind movable equipment and furniture the sdm&as“similar exposed
surfaces.
2. Paint surfaces behind permanently-fixed equipmenf or furniture with prime

coat only before final installation of equipment.

3.05 Paint/Coating Systems: Listed by surface material, servicé, & exposure.

A. Ferrous Metal — Submerged - Nonpotable Waterssdnterior & Exterior:
1. Amine Epoxy Coating, total du{ film bhickness of 12 to 15 mils
a. Surface Preparation: Neag#White Blasting SSPC-SP10.
b. Field Prime Coat: Afgine Epoxy
1) Amergn: (Amercoat 90HS
2) Carbeliie: Bitumastic 187 HFP
3) Sherwinh-Williams: Shelcote 11
c. First and(Ségond Coats: Amine Epoxy
1) Amieron: Amercoat 90HS
2) €arboline: Bitumastic 187 HFP
3) Sherwin-Williams: Shelcote 11
B. Concrete -/Submerged - Nonpotable Water - Interior & Exterior:
1. ‘Anline Epoxy Coating, total dry film thickness of 12 to 15 mils
d. Surface Preparation: Near-White Blasting SSPC-SP10.
b. Field Prime Coat: Amine Epoxy

1) Ameron: Amercoat 90HS

2) Carboline: Phenoline 187VOC

3) Sherwin-Williams: Shelcote 11
c. First and Second Coats: Amine Epoxy

1) Ameron: Amercoat 90HS

2) Carboline: Phenoline 187VOC

3) Sherwin-Williams: Shelcote 11

C. Concrete — Pump & Equipment Rooms — Interior Walls & Ceilings:
1. Surface Preparation: Clean and dry
2. Epoxy-Polyamide Coating with total dry film thickness of 6.0 to 10.0 mils.

Carboline: Carboguard 60 @ 4.0 — 6.0 mils DFT per coat.
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Piping Systems, Steel, Ductile, or Cast Iron - Interior:

1. Epoxy-Polyamide Coating with total dry film thickness of 6.0 to 10.0 mils
a. Surface Preparation (if not shop primed with compatible primer): Near-
White Blasting SSPC-SP10 for Carbon Steel; for Ductile prepare in
accordance with NAPF 500-03 Surface Preparation Standard for
Ductile Iron Pipe and Fittings in Exposed Locations Receiving Special
External Coatings and/or Special Internal Linings

b. First and Second Coats: Polyamide Epoxy
1) Tnemec: Series 66 Hi-Build Epoxoline
2) Carboline: Carboguard 60

3) Sherwin-Williams: Epolon IT Multi-Mil Epoxy
Concrete Masonry — Occupied Rooms — Interior Walls:

1. Interior Polyamide Epoxy in Semi-Gloss Finish: Three coatswith total dry film
thickness not less than 10.0 mils.
a. Filler:
1) Solvent-thinned block filler (FS-®T-F-1098). Apply filler coat at
a rate to ensure complete coverage With pores filled.

1. Tnemec: 54-660 MaSeonty Filler
il Carboline: Sanittle 500
111, Sherwin-Williams:/~ Epo-Plex Cementitious Water
Based Epoxy\Block Filler
b. First and Second Coat€: Pelyamide Epoxy.

1) Tnemec: Series 66 411-Build Epoxoline

2) Carboline: Garboguard 60

3) Devoey Tru-falaze 4508

4) Shefwifi-Williams: Tile-Clad High Solids B627Z Series/
B6OVZ%5

Concrete Masonry — Ekpgséd Exterior Walls:

1. Lusterless,(Jfat) Acrylic Finish: Two coats over filler coat with total dry film
thicknéss wot less than 2.5 excluding filler coat.
a. Filler Coat:
1) High-performance latex block filler; heavy-duty latex block
filler.
1. Tnemec: Series 130
b. First and Second Finish Coats:
1) Acrylic Emulsion (FS TT-P-19):
1. Tnemec: Series 6
1i. Sherwin-Williams A-100 Exterior Flat Latex A6 Series

Ferrous Metal — Inaccessible Structural & Miscellaneous Metal — Interior — Dry; or
Accessible Structural & Miscellaneous Metal — Interior - Wet or Corrosive

1. Epoxy-Polyamide Coating with total dry film thickness of 12.0 mils minimum
a. Surface Preparation: Power wash at minimum 3,000 psi, with TSP
cleaning solution. Power tool clean all areas. Heavily rusted areas shall
be grinded then power wire brushed to remove rust from pits in steel.
Heavily pitted steel shall be filled with Sherwin Williams steel seam
filler or Carboline Carboguard 510, then spot primed with re-coatable
epoxy primer or Carboline Carboguard 60
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b. First and Second Coats: Polyamide Epoxy

1) Sherwin-Williams: Macropoxy 646
2) Carboline: Carboguard 60
3.06 Schedules
A. General:

1. Unless otherwise specified herein, colors shall be in accordance with color
schedule furnished by the ENGINEER after award of contract and appioyal of
manufacturer.

B. Pipe Labeling and Color Schedule:

1. Exposed piping, fittings, valves, associated supports fahd) hangers, and
appurtenances shall be painted with color code as specifiéd below.

2. Pipes shall be labeled by white letters no larger thfan four inches high but no
smaller than the diameter of the pipe less 1/2-inch.

3. Lines shall be identified at intervals no greater than 20 feet. Directional
arrows or other data may be as required by the \ ENGINEER.

Type Base Color Bands*
WATER LINES

Finished or Potable Dark Blue

Service or Non-Potable Light Blue Black
Circulating - Hot and Return Dark Blue Red
CHEMICAL LINES

Sodium Bicarbonate Orange

Polymer Solution Purple

Chlorine (Gas or Solution) Yellow

Sulfur Dioxide Yellow Red
WASTE LINES

Raw Sludge Brown Black
Sludge Draw Off Line Brown Orange
Sludge Recirculation DigCharge Line Brown

Sludge Gas Line Red

Sewer (Sanitary, Dischafrge, or Other) Dark Gray

Final Effluent Light Gray

Supernatant Light Green Dark Green
Scum Light Gold

Drainage, and Vent **Black

MISCELLANEOUS ITEMS

Natural Gas Safety Red Black
Sambple Piping To match piping sampled

Electrical Conduit **Light Gray

Pumps, Valves, and Compressors To match piping color of line it serves

* Banding shall be 6 inches wide at 30-inch c/c.

*%

adjacent finish.

End of Section
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Part 1

1.01

1.02

1.03

Section 11 1000
Mechanically Cleaned Bar Screen - Donner

General

Summary

A.

This section includes the furnishing of a front-cleaning, front-return link driven mechanically
cleaned bar screen assembly and any auxiliary equipment or accessories to be installe@sfijthe
location as indicated on the drawings and as specified herein.

1. Number of units: 1 EA Donner Pump Station
2. Equipment designation: Duperon® FlexRake® IQ™

3. Equipment location: Indoor Installation

All equipment supplied under this section shall be furnished by 0% through a single screening
system supplier who shall coordinate with the Contractoy the design, fabrication, delivery,
installation and testing of the screening components. The’Sere€ning system supplier shall have
the sole responsibility for the coordination andgperfermance of all components of the
screenings system with the performance and desigh chiteria specified herein.

The Contractor shall be responsible to cogrdiitate-all details of the screening equipment with
other related parts of the work, includingyerification that all structures, piping, wiring, and
equipment components are compatible: ThévContractor shall be responsible for all structural
and other alterations in the work.reguired to accommodate the equipment differing in
dimensions or other charactepfstiés ffom that contemplated in the Contract Drawings or
Specifications.

Related Sections

A.

The following list 0f related sections is provided for the convenience of the Contractor and is
for reference orly tg' support commonly referenced sections that are in-general applicable to
all equipment,supplied (for complete list of sections, see specification index).

1. All' sections of Division 1 including but not limited to Submittal Procedures, Shop
Drawings, Product Data and Samples, Operating and Maintenance information,
Protection of Materials and Equipment, Installation, Testing, and Commissioning,
Instruction of Operations and Maintenance Personnel, and Spare Parts Maintenance
Manuals.

Section 09 9100 - Painting and Coating
Section 11 2000 - Washer Compactor
Section 11 3000 - Additional Equipment

Section 26 0500 - Electrical General Requirements

o 1o W

Section 40 0500 - Process Equipment General Requirements

Reference Standards

A.

American National Standards Institute (ANSI)
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American Society for Testing and Materials (ASTM)
American Welding Society (AWS)

American Institute of Steel Construction (AISC)
American Bearing Manufacturers Association (ABMA)
American Gear Manufacturers Association (AGMA)
National Electrical Manufacturers Association (NEMA)

Underwriters Laboratory (UL)

1.04 Submittals

A.

The equipment manufacturer shall submit the following items:

1. Six (6) Sets of General Arrangement Drawings that illustrate the layout of the
equipment, equipment weight, principal dimensionsewithjrelated verifications
required for installation including anchorage locatiorf§, Qther related data including
descriptive literature, electrical control drawings, cataleg cut sheets for individual
components and drive motor data.

2. A list of recommended spare parts includjng &ny spetial tools required for routine
maintenance of the equipment is provided#mSection 2.5.

3. Six (6) Sets of Operation & Maintenang€ matiuals including As-Built Drawings of the
mechanically cleaned bar screepsarranigément, controls, and accessories shall be
provided in digital format aftegsequipment ship for inclusion in the close-out
submittal process.

4. For sites that have (3) feet ¢r gr€ater head differential, equipment manufacturer shall
provide structural cefifieation from licensed civil engineer.

1.05 Quality Assurance

A.

The mechanicalljzct€aried bar screens shall be fully assembled, and shop tested at the
manufacturing¥acility prior to shipment. Shop testing shall include a minimum of four (4)
hours of run tim€ The Contractor, the Engineer, the Owner, or the owner’s designated
representativey reserves the right to witness the shop test. Travel expenses are the
respofisifgility of the traveler. A minimum three (3) week notice shall be provided prior to the
test to algw for travel coordination.

TosasBure quality and performance: All equipment furnished under this section and related
Sections shall be of a single manufacturer who has been regularly engaged in the design and
manufacture of the equipment and demonstrates, to the satisfaction of the Engineer. The
screen manufacturer shall have at least 50 installations of link driven mechanically cleaned
bar screen equipment that has been in successful operation, at similar installations, for at least
ten (10) years. Upon request, the manufacturer shall provide a reference of such installation
sites along with the relevant contact information.

The equipment furnished shall be fabricated, assembled, installed, and placed in proper
operation condition in full conformity with approved drawings, specifications, engineering
data, and/or recommendations furnished by the equipment manufacturer.

No screen manufacturer will be considered by the Engineer as an “or equal” by simply meeting
the functional intent of the specifications.

11 1000-2 MVS202105H



1.06

Part 2

2.01

2.02

E. The screenings system shall have operations, origin of manufactured, after sales service &

support in the United States of America

Warranty

A.

Manufacturer shall provide a written two (2) year standard warranty from the date of use of
the mechanically cleaned bar screen equipment to guarantee that there shall be no defects in
material or workmanship in any item supplied.

Manufacturer shall warrant for the period of five (5) years all rotating parts of the
mechanically cleaned bar screen including the gear motor, bearing, drive head, and th€ Jink
system including the links, castings, pins and retaining rings. Manufacturer wartants that
these components shall be replaced if damaged or defective in the normélsuse of the
equipment.

Products

Manufacturers

A.

The basis of design for the Screening System shall be 2% manufactured by Duperon
Corporation, 1200 Leon Scott Court, Saginaw, Michigas, toll-free 800.383.8479. The screens
shall be the FlexRake® Model, Full Penetration Fing’Sckeens FR IQ™ or FR 1QZ™ no equal.

Basis of Design

A.

The mechanically cleaned bar screen shall have a head sprocket only, with no sprockets,
bearings, idlers, or similar drive coniponents under water to trap the chain. Equipment
featuring reciprocating rake arms of Tower bearings/sprockets/tracks below the water is not
acceptable.

The mechanically cleaned Bar scréen shall clean the entire bar screen a minimum of every 7.1
seconds at high speed.

The flow ability of the\§creen area, specifically, shall be defined as follows: A composite
number representing®the specific flow- ability of a screen area composed of the bars’ hydraulic
head loss

Coefficient Shape Factor, the bar width and the clear opening of the screen field per formula
below,

(Coefficiggt Shape Factor) x ( BarWidth ) = ( 0.190 )
(Clear Opening) (Clear Opening)

The mechanically cleaned bar screen shall be designed to run continuously (24/7), without
operator.

The equipment shall have multiple scrapers on the bar screen at one time cleaning
continuously from bottom to top, the entire width of the bar screen. The drive output shaft
rotation shall be constant and in one direction in order to reduce maintenance and increase
product life. Units which have single raking arms or that require cycle times shall not be
allowed. Cleaning mechanisms that utilize shock absorbers, springs or other dampening or
hydraulic actuations are unacceptable.

The link system shall have jam evasion capability by flexing around and collecting large
objects such as a 2 X 4, bowling ball, grease balls and surges of solids at peak loading times
without overloading and shutting down the unit. The link system shall be such that it bends
in one direction only, which allows it to become its own lower sprocket and frame and shall
have a 1,000-pound lifting capacity.
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A Mveyor: No

N

Designs employing the use of endless moving media or cables and hydraulic cylinders to
remove debris from the channel and units utilizing proximity or limit switches for reverse
cycles are not acceptable.

Equipment utilizing a motor greater than 1 HP motor to complete a screen cleaning cycle is
not acceptable.

The design shall be such to ensure that all maintenance can be accomplished at the operating
floor level or above. No part of the drive system including sprockets shall be located below
the water surface at maximum design flow.

Design Conditions:

Site Installation Information:

Channel Width: 3ft A
Channel Height: 30.57ft ‘(Y
(upstream clearance) Channel Depth: See contract h@‘ .
Bar Opening Size: 5/8 inches -
Angle of Installation: 0° N

Average Flow: 1 MGPS

Average Downstream Water Level: v\\ N

Maximum Flow: A GD

Maximum Downstream Water Level: ’\\_}ft

Maximum Head Differential: @‘ Standard 1ft

Equipment Location: Indoors

Indoor Installation:

Ceiling Clearance Height: 8.0 ft
Two 90° bends at entrance
(see site plans)

Roof Opening Avai@@é No

. % Exterior: 6 ftx 7 ft
Door Opem% N

Interior: 3 ftx 7 ft

Installation Aré#Classification: Unclassified

Collectiou end Conveyance:
tinphent Height:

(Pebris Bin: See contract drawings

Site Access Constraints:

See contract drawings

‘Washer/Compactor: Yes, Dual Auger Design

2.(%9nponents

A.

Bar screen assembly: Bar screen assembly shall be of stainless steel and designed to withstand
1-foot head differential unless noted otherwise in Section 2.2 ] Design Conditions. Unless
noted otherwise materials of construction shall be 316 stainless steel. A stainless steel channel
bottom plate shall be an integral part of the bar screen assembly to fully engage scrapers in
the bar screen at the base of the unit and assure that the raking mechanism reaches the
bottom of the screen to prevent debris accumulation. The bar screen assembly shall be
shipped in one piece.
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1. Screen Bars: Bars shall be 304 stainless steel and be rectangular shaped, with the
minimum dimensions of 0.25 inch x 1.00 inch. Bars shall be individually replaceable
without welding. Screen bars shall have a 24 inch diameter curve at the base of the
screen to allow for increased flowable area.

2. Side Fabrication: The screen framework shall be 316 stainless steel bent plate with
minimum of 3/16 inch cross section. Horizontal members shall be of stainless steel
bent plate or stainless steel pipe. Support members and frame shall adequately
support the bar screen based on site-specific requirements.

3. Dead Plate: Dead plate shall be 0.25 inch thick 316 stainless steel. The dead platéshall
be flat and true; span the entire width of the unit; and transition from baySpreen to
discharge point.

4, Discharge Chute: The discharge chute shall be 0.25 inch 316 stainl&s$”steel. The
discharge chute shall be designed to allow debris to be transfegfed from discharge
point into the debris containment.

5. Link Slides: Link slide assembly shall be provided per mantfacturer standard design
and shall be constructed of UV Stable UHMW PE and 3%6tainless steel supports and
components.

6. Flexor: Flexor assembly shall be provided peg-ntansifacturer standard design and

shall be constructed of UV Stable UHMW,_ ‘RE%rolterS and stainless steel rails and
components. Flexor shall act to provide pesitive engagement force for the scrapers
into the screen while also allowing the ségaper's to flex away up to 12 inches from the
screen for large debris. Device shall only use gravity and the weight of the
components to create the necegsaryforce and flexibility. The device shall not use
springs, shocks, nor actuators of anyKind to create the force and flexibility.

Return Guide/Closeouts: Return guide/€loseouts shall be 316 stainless steel and shall assure
proper alignment of scrapers a8 they enter the bar screen and assure that there is no space
wider than the clear opening befween bars to prevent passage of larger solids than allowed
through the screen.

Debris Blade: A 316 staibless steel and UV Stable UHMW-PE debris blade assembly, which
does not require a gepdrate drive, shall be installed to assist in removing debris from the
scraper on the méeghanically cleaned bar screen unit as recommended by the manufacturer.
Hydraulic, shock, or)spring controlled debris blade mechanisms are not acceptable.

Screen EncloSure: A 14 gauge #4-brushed satin finish 316 stainless steel enclosure shall be
installéd )to“eéver the screen above the operating deck level. Front enclosure shall have
removdble/panels for access to equipment. Removable panels shall be 16 gauge 316 stainless
steehand shall be provided with a lift off option for "no tool required" access. The top of the
frontenclosure shall include a knock out for a customer site option to install a 6-inch diameter
pipe stub (the option of connecting to the site’s exhaust system, to provide a positive air
exchange from interior of enclosure, by others).

For multi-deck applications, 14 gauge #4 brushed satin finish 316 stainless steel side shields
will also be provided.

Link System: The link system shall be passivated stainless steel castings and have a minimum
ultimate strength of 60,000 lbs. with a minimum cross section of 1.5 inches and weighing a
minimum of 5 pounds each. Parts must meet ASTM A380 specification for surface finish. Link
bearing shall be SAE 841 Bronze type for unlimited life. All wear shall happen between the pin
and bearing surface.

1. 316 stainless steel link system includes 316 stainless steel retaining rings and 316
stainless steel pins.
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Scrapers: Scrapers shall be spaced 24 inches apart. To provide long product life the scraper
shall move at no greater than 34 inches per minute at normal operating speed of .71 rpm
allowing for approximately 1.41 debris discharges per minute Thru-Bar™ Scrapers: Thru-
Bar™ Scrapers shall be 1.00 inch thick, UV Stable UHMW-PE and shall fully penetrate the bar
screen, cleaning all three sides of the bars as well as through to the cross members in openings
of 0.625 through 4 inches. UHMW-PE scraper support bracket shall be of 2205 super duplex
stainless steel.

Drive Head: The drive head shall be located at the top of the mechanically cleaned bar screen.

1. Drive Unit: Each mechanically cleaned bar screen unit shall operate indepejfdently
and shall have its own drive unit and driven components.

316 stainless steel drive sprockets & 316 stainless steel drive shaf

b. The gearbox shall be shaft-mounted, right angle type and include spiral bevel
gearing. The output shaft speed shall be controlled by a%zector type inverter
or per rake manufacturer’s recommendation. It shall havesat least a 1.39 or
greater service factor based on machine torquestéquirements. The gearbox
shall not be vented to the outside atmosphef®, Fhe gearbox shall be grease
filled. Oil filled gearboxes are not allowed.

C. The motor shall be AC induction type, inwerter duty, mounted to the gear
reducer. The motor shall be 1 HP, afid ¥ated for Class I, Groups C & D, Class 11
Groups F & G environments, NEM#Axdesign B. Service factor shall be 1.0 or
greater, Class F insulation. Thentetor must be UL listed and designed for
continuous operation.

d. The motor shall have built in, normally closed, thermostat to protect from
overheating that is tgrbe field wired to corresponding terminal in control
panel for redundanpt{ambient) overload protection.

e. All drive heal cémpoOnents shall be of components available in the United
States.
2. Bearing: Bearing ‘shall be self-lubricating engineered Thordon® or Vesconite®

bearing and shafl fhave a 24/7/365 L10 life of 20 years when in compliance with
stated operasion & maintenance recommendations. Non-sealed bearings are not
acceptable:

3. Speed Reducer: Speed reducer shall be a double-reduction, cycloidal style and shall
compPlyy with all applicable AGMA standards. The speed reducer shall be capable of a
6/1 speed range with variable output speeds between 0.69 to 4.13 output RPMs (in
high flow conditions). The speed reducer shall produce an output torque of 11,000
in.lb. and have a gear ratio of 424:1.

Standard Coating: All non-stainless bar screen components shall be coated in strict accordance
with the paint manufacturer’s specification. Surface preparation shall be done in accordance
with SSPC-SP-10 near-white. The three-part coating system shall be manufactured by Tnemec
as follows: Prime Coat Series 90-97 Tneme Zinc at 2.5-3.5 mils DFT, Intermediate Coat Series
27 F.C. Typoxy at 3.0-5.0 mils DFT, and Top Coat Series 1095 Endura-Shield at 2.0-3.0 mils
DFT. Standard color is 11SF Safety Blue. Material shall meet all state and federal VOC and
other regulatory requirements.

Alternatives: Any alternate products must provide certified test reports when submitting
products other than those specified herein the specification. Test reports shall indicate the
test method, system, and requirements for those products being submitted, and shall meet or
exceed the test criteria and performance values of the specified coatings herein.

Downstream Underflow Weir: 316 Stainless steel underflow / overflow weir plate shall be
provided by the screen manufacturer and installed downstream of the mechanically cleaned
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bar screen to maintain a minimum of 1 foot downstream water level during average and
minimum flows. The weir plate shall be anchored to both channel walls with 3/8 inch anchors,
by others. Contractor to field verify the channel dimensions prior to the design and
manufacturing of the weir plate.

Modular Construction: The bar screen will be shipped from the factory fully assembled with
the exception of the operating deck enclosures and side shields. The overall bar screen unit
will be constructed in sections to be disassembled on site. Prior to fabrication, the Contractor
shall coordinate with the manufacturer the dimensions of the modular sections to allow
entrance into the building and channel.

2.04 2.4 Electrical, Controls, Instrumentation

A.

General: Controls for each rake shall be in enclosures provided Jby\tfie bar screen
manufacturer. The bar screen manufacturer shall be responsible for foper sizing and
function of the controls at 480V, unless specified otherwise.

1. Main control panels require shading from the sun angsshall be operated within a
temperature range between 35°F and 104°F. Sunshieldsy visors or other structures
needed to provide shade are by others (if the control$wwill experience temperatures
outside this range, then special climate provisidns\areavailable).

2. Controls shall be designed to accept incomifiggpdwer supply per plans/specs and shall
include a step-down transformer as negded*6 achieve 120V.

3. Control panel(s) shall be constrfcted %o meet the appropriate NEMA classification
requirements and will include "€ main, lockable disconnect. The panel will be
constructed by a UL certified ¢ontrol panel build facility and will be supported by the
appropriate UL labeling,

4. Controls shall be tested/prior to shipment to owner. The rake manufacturer shall
verify all overload $ettings in the rake controller to insure proper overload and speed
settings required for the application are properly programmed.

5. Control panel(s) shall be wired complete with a minimum of #16 MTW wire in the
appropriate=€olors for the circuits being supplied. 120VAC control shall be red,
grounted AL neutral shall be white, DC control shall be blue, DC neutral shall be white
with blué=racer, equipment ground shall be green and all incoming and outgoing
exfernal power source wires shall be a yellow configuration. All AC power wiring shall
Peya'inimum of #12 Black. All wires shall be labeled at both ends with heat-shrink
wire markers. Internal panel wiring shall be contained in non-flammable, covered
wire way.

6. All panel(s) and panel mounted devices shall be labeled with engraved 1.D. markers
that reference back to the system schematics. Tags shall be white with black core,
engraved as required.

7. All field wiring and power cables between the bar screen’s Main Control Panel and
the Local Control Push Button Station shall be provided by others under the Electrical
Section. VFD rated motor cable (Belden #29502 or equal) is recommended for all
motors. Motor cables shall be less than 80 feet unless otherwise specified.

Components:

1. Main Control Panel
a. Enclosure(s) shall be NEMA 12 painted for indoor installations.
b. Enclosure shall not be located in an explosive environment.
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Main Control Panel shall be designed with a SCCR rating of 18KA at 480VAC
minimum and labeled as such, unless otherwise specified.

All terminals utilized in the main panel shall be 600V rated terminals and
20% spare terminal space shall be provided for any potential future
revisions.

The Main Control Panel shall include at a minimum the following

. Main fusible disconnect with lockable operator, unless otherwise
specified.

. Physical or virtual Hand/Off/Auto (HOA) Selector and PySty/pdll E-
Stop button.

. Elapsed run-time meter

. Indication for "Power On", "Forward" and necessary faults.

PLC Based Controls shall include the following:
(D) Programmable Logic Controller (PLC}

(2) Variable Frequency Drive (VFD)

(3) HMI programmable functions@s required

(4) SCADA Interlocking, yia\, Hard Contact and/or Ethernet
Communications Protgcals=s required.

Local Control Push Button Statios

a.

Enclosure shall be NEMA fated for Classified area installation. Local push
button station must.be local to the equipment to maintain requirements of
local safety codés as determined by the Engineer.

Local station shall be mounted within 10 feet or as close to the equipment as
safely pogsihle and be field wired by the electrical subcontractor to the
correspending terminal inputs in the main control panel.

Theteniote pushbutton station shall include Forward Jog Reverse and E-Stop
buttess.

Instrumefitation: Each raking assembly shall have a separate level system.

a.

Single Level/Speed Control: When the level switch trips, the rake runs. When
the level switch returns to the normal position, an off-delay timer is initiated
to prevent intermittent equipment starting/stopping. Cycle timing logic shall
also be included that shall function in parallel with the level control for
optimal rake run time.

(D Mechanical Float Switch including 50 feet long cabling to be used as
a backup to the differential level control.

Differential Level Control: Shall use a PLC and a HMI. Program shall include
differential set points used to automatically start/stop the rake based on the
head loss across the screen. The logic shall also include a “Rake Off” set point
which shall be lower than the initial run set point. This set point is required
to help avoid intermittent starting/stopping caused by the differential level
equalizing with minimal rake run time. Cycle timing logic shall also be
included in the program that shall function in parallel with the differential
level control logic for optimal rake run time. Level sensing instrumentation
shall be installed upstream and downstream from the rake and shall be one
of the following types:
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(D KPSI® 700 series Submersible Pressure Transducers, or equal, with
50 foot long cabling. Transducers shall be submerged by at least 1
foot of water at all times. Customer to provide stilling wells.

C. Controls Design Conditions:
Incoming Power: (Voltage/Phase) Provide
Enclosures: Same for Multi@
Installation location: Indoors
Approx. distance between main panel and equipment 25 feet OJ
motor FaN
Climate controlled location: N‘O(Yv
Transducer/Float cable length: = Qﬁ (standard)

2.05 Specialty Tools, Spare Parts, And Lubrication ,&Q
()

A. Manufacturer shall provide any specialty tools 36
maintaining the equipment as follows:

mmend spare parts required for

L J

Snap/Retaining Rings @\

Link Clevis Pins (2)

Button Head Cap Scre O
3/8”-16 Nylock N Q (4)
Snap Ring Tool ‘6 (N

Anti- Seize % oz. tube (1

3.01  Shipment

A Shipment of all equipment shall be coordinated to allow the screen shipment as one complete
in ted assembly unless otherwise specified by the Contractor, Engineer, Owner or

ner’s Representative.

3.02 llation

%ﬁ Equipment shall be installed in strict conformance with the manufacturer’s installation
instructions, as submitted with shop drawings, operation and maintenance manuals and/or
any pre-installation checklists. Installation shall utilize standard torque values and be
installed secure in position and neat in appearance. Installation shall include any site
preparation tasks as required by the engineer or manufacturer, such as unloading, touch-up
painting, etc. and any other installation tasks and materials such as wiring, conduit, controls
stands as determined by the customer and/or specified by the manufacturer.

A T o

Part 3 — Execution

B. Anchors: Anchors and nuts shall be 316 stainless steel and furnished for each item of
equipment by the CONTRACTOR.
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3.03 Testing

A.

Anchors template drawings shall be included in the submittal to permit verification
of the location structural elements, new or existing in the concrete.

Anchors sizes, quantity, and requirements will be indicated on the submittal
drawings. Quantity is site specific but typically each bar screen assembly requires (8)
to (12) 1/2" dia. x 4 1/2" Lg. embed HILTI KWIK bolt TZ for mechanical screen
anchorage and typically (8) to (12) 3/8" dia. x 3 3/8" Lg. embed HILTI KWIK bolt TZ
anchors for the return guide/closeouts anchorage.

After completion of installation, CONTRACTOR shall provide for testing performed it strict
conformance with the manufacturer’s start up instructions. Testing of the bai*Screen shall
demonstrate that the equipment is fully operational by picking up and dep@siting materials
into specified containment.

Field certification shall include inspection of the following:

1.

Verify equipment is properly aligned and anchored p&r the installation instructions
and drawings. Assure the bar screen unit is square, fiat, and unobstructed with
required clearances maintained.

Assure controls and instrumentation work in dll medes.

Check equipment for proper operation @f debris blade, scrapers, etc. as well as
completion of the start-up requirement§ iy thie installation guide.

3.04 Onsite Technical Assistance

A.

End of section

Manufacturer shall provide servicegte, include installation certification, and shall include (1)
day for Start-Up and (1) daydor, Tsaining. Manufacturer shall be given minimum 14 days
notification prior to the need folsuch services. To assure the best outcome for the Owner and
Contractor, the Contractek, shall provide certification for completion of the PRE-
COMMISSIONING CHECKLIST,
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Part 1

1.01

1.02

1.03

Section 11 1000
Mechanically Cleaned Bar Screen - Monessen

General

Summary

A.

This section includes the furnishing of a front-cleaning, front-return link driven mechafically
cleaned bar screen assembly and any auxiliary equipment or accessories to be instdlléd in the
location as indicated on the drawings and as specified herein.

1. Number of units: 1 EA Monessen Pump Station
2. Equipment designation: Duperon® FlexRake® IQ™

3. Equipment location: Indoor Installation

All equipment supplied under this section shall be furnishéd by or through a single screening
system supplier who shall coordinate with the Contradtox, the' design, fabrication, delivery,
installation and testing of the screening componentsyThe Screening system supplier shall have
the sole responsibility for the coordination and| pérformance of all components of the
screenings system with the performance and désigpn criteria specified herein.

The Contractor shall be responsible to cody¢dinate all details of the screening equipment with
other related parts of the work, including vérification that all structures, piping, wiring, and
equipment components are compatitile N\The Contractor shall be responsible for all structural
and other alterations in the ghork\required to accommodate the equipment differing in
dimensions or other characteriStics from that contemplated in the Contract Drawings or
Specifications.

Related Sections

A.

The following liskofrelated sections is provided for the convenience of the Contractor and is
for refereng€pnly to support commonly referenced sections that are in-general applicable to
all equipmentsupplied (for complete list of sections, see specification index).

1. All sections of Division 1 including but not limited to Submittal Procedures, Shop
Drawings, Product Data and Samples, Operating and Maintenance information,
Protection of Materials and Equipment, Installation, Testing, and Commissioning,
Instruction of Operations and Maintenance Personnel, and Spare Parts Maintenance
Manuals.

Section 09 9100 - Painting and Coating
Section 11 2000 - Washer Compactor
Section 11 3000 - Additional Equipment

Section 26 0500 - Electrical General Requirements

S T

Section 40 0500 - Process Equipment General Requirements

Reference Standards
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T o m m g o w e

American National Standards Institute (ANSI)
American Society for Testing and Materials (ASTM)
American Welding Society (AWS)

American Institute of Steel Construction (AISC)
American Bearing Manufacturers Association (ABMA)
American Gear Manufacturers Association (AGMA)
National Electrical Manufacturers Association (NEMA)

Underwriters Laboratory (UL)

1.04 Submittals

A.

The equipment manufacturer shall submit the following items:

1. Six (6) Sets of General Arrangement Drawings tha# iljustsate the layout of the
equipment, equipment weight, principal dimensions{with related verifications
required for installation including anchorage locatians. Other related data including
descriptive literature, electrical control drawingsjcatalog cut sheets for individual
components and drive motor data.

2. A list of recommended spare parts includingjany special tools required for routine
maintenance of the equipment is providedifi'Section 2.5.

3. Six (6) Sets of Operation & Maingepance manuals including As-Built Drawings of the
mechanically cleaned bar screentapfangement, controls, and accessories shall be
provided in digital format after equipment ship for inclusion in the close-out
submittal process.

4. For sites that have (3) fe€t or greater head differential, equipment manufacturer shall
provide structural @ertification from licensed civil engineer.

1.05 Quality Assurance

A.

The mechanically £leaned bar screens shall be fully assembled, and shop tested at the
manufactupifig facility prior to shipment. Shop testing shall include a minimum of four (4)
hours/6f)rutime. The Contractor, the Engineer, the Owner, or the owner’s designated
represefitative reserves the right to witness the shop test. Travel expenses are the
respensibility of the traveler. A minimum three (3) week notice shall be provided prior to the
test to allow for travel coordination.

Te assure quality and performance: All equipment furnished under this section and related
sections shall be of a single manufacturer who has been regularly engaged in the design and
manufacture of the equipment and demonstrates, to the satisfaction of the Engineer. The
screen manufacturer shall have at least 50 installations of link driven mechanically cleaned
bar screen equipment that has been in successful operation, at similar installations, for at least
ten (10) years. Upon request, the manufacturer shall provide a reference of such installation
sites along with the relevant contact information.

The equipment furnished shall be fabricated, assembled, installed, and placed in proper
operation condition in full conformity with approved drawings, specifications, engineering
data, and/or recommendations furnished by the equipment manufacturer.

No screen manufacturer will be considered by the Engineer as an “or equal” by simply meeting
the functional intent of the specifications.
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1.06

Part 2

2.01

2.02

E.

The screenings system shall have operations, origin of manufactured, after sales service &
support in the United States of America

Warranty

A.

Manufacturer shall provide a written two (2) year standard warranty from the date of use of
the mechanically cleaned bar screen equipment to guarantee that there shall be no defects in
material or workmanship in any item supplied.

Manufacturer shall warrant for the period of five (5) years all rotating parts of the
mechanically cleaned bar screen including the gear motor, bearing, drive head, and th€ Jink
system including the links, castings, pins and retaining rings. Manufacturer watrants that
these components shall be replaced if damaged or defective in the normélsuse of the
equipment.

Products

Manufacturers

A.

The basis of design for the Screening System shall be @§ manufactured by Duperon
Corporation, 1200 Leon Scott Court, Saginaw, Michigah, toll-free 800.383.8479. The screens
shall be the FlexRake® Model, Full Penetration Fing S¢teens FR IQ™ or FR 1QZ™ no equal.

Basis of Design

A.

The mechanically cleaned bar screen{shall have a head sprocket only, with no sprockets,
bearings, idlers, or similar driye gompenents under water to trap the chain. Equipment
featuring reciprocating rake aginsoréwer bearings/sprockets/tracks below the water is not
acceptable.

The mechanically cleaned harscreen shall clean the entire bar screen a minimum of every 7.1
seconds at high speed.

The flow ability @f Hfe)screen area, specifically, shall be defined as follows: A composite
number representing the specific flow- ability of a screen area composed of the bars” hydraulic
head loss

Coeffigi€nt Shape Factor, the bar width and the clear opening of the screen field per formula
below:

(Caeflicient Shape Factor) x ( BarWidth ) = ( 0.190 )
(Clear Opening) (Clear Opening)

The mechanically cleaned bar screen shall be designed to run continuously (24/7), without
operator.

The equipment shall have multiple scrapers on the bar screen at one time cleaning
continuously from bottom to top, the entire width of the bar screen. The drive output shaft
rotation shall be constant and in one direction in order to reduce maintenance and increase
product life. Units which have single raking arms or that require cycle times shall not be
allowed. Cleaning mechanisms that utilize shock absorbers, springs or other dampening or
hydraulic actuations are unacceptable.

The link system shall have jam evasion capability by flexing around and collecting large
objects such as a 2 X 4, bowling ball, grease balls and surges of solids at peak loading times
without overloading and shutting down the unit. The link system shall be such that it bends
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2.03

in one direction only, which allows it to become its own lower sprocket and frame and shall
have a 1,000-pound lifting capacity.

Designs employing the use of endless moving media or cables and hydraulic cylinders to
remove debris from the channel and units utilizing proximity or limit switches for reverse
cycles are not acceptable.

Equipment utilizing a motor greater than 1 HP motor to complete a screen cleaning cycle is
not acceptable.

The design shall be such to ensure that all maintenance can be accomplished at the op tlng
floor level or above. No part of the drive system including sprockets shall be loca
the water surface at maximum design flow.

Design Conditions: O
a

Site Installation Information:

Channel Width: 3ft AN\
Channel Height: 28.17ft V o
(upstream clearance) Channel Depth: See cont dI%wings
Bar Opening Size: 5/81i Q

Average Flow:

Angle of Installation: %v\\

Average Downstream Water Level:

Maximum Flow: 9.4 MGD
Maximum Downstream Water Lev& 3ft
Maximum Head Differential: , (™ Standard 1ft

Indoors

Indoor Installation:

8.0 ft
Two 90° bends at entrance

Ceiling Clearance Hei

Site Access Co&t o (see site plans)
Roof Openier)lable: No

Exterior: 6 ftx 7 ft
Interior: 3 ftx 7 ft

Unclassified

A Jeitainment Height: See contract drawings
~Debrls Bin: See contract drawings
Conveyor: No
Washer/Compactor: Yes, Dual Auger Design
Components

A.

Bar screen assembly: Bar screen assembly shall be of stainless steel and designed to withstand
1-foot head differential unless noted otherwise in Section 2.2 ] Design Conditions. Unless
noted otherwise materials of construction shall be 316 stainless steel. A stainless steel channel
bottom plate shall be an integral part of the bar screen assembly to fully engage scrapers in
the bar screen at the base of the unit and assure that the raking mechanism reaches the
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bottom of the screen to prevent debris accumulation. The bar screen assembly shall be
shipped in one piece.

1. Screen Bars: Bars shall be 304 stainless steel and be rectangular shaped, with the
minimum dimensions of 0.25 inch x 1.00 inch. Bars shall be individually replaceable
without welding. Screen bars shall have a 24 inch diameter curve at the base of the
screen to allow for increased flowable area.

2. Side Fabrication: The screen framework shall be 316 stainless steel bent plate with
minimum of 3/16 inch cross section. Horizontal members shall be of stainless steel
bent plate or stainless steel pipe. Support members and frame shall adedUately
support the bar screen based on site-specific requirements.

3. Dead Plate: Dead plate shall be 0.25 inch thick 316 stainless steel. The déadplate shall
be flat and true; span the entire width of the unit; and transition frém\bar screen to
discharge point.

4, Discharge Chute: The discharge chute shall be 0.25 inch 316, stainless steel. The
discharge chute shall be designed to allow debris to bestransferred from discharge
point into the debris containment.

5. Link Slides: Link slide assembly shall be provided p&t manufacturer standard design
and shall be constructed of UV Stable UHMW PE,and 316 stainless steel supports and
components.

6. Flexor: Flexor assembly shall be provided ppr manufacturer standard design and

shall be constructed of UV Stable JHMW, PE rollers and stainless steel rails and
components. Flexor shall act to previde~positive engagement force for the scrapers
into the screen while also allowing/the scrapers to flex away up to 12 inches from the
screen for large debris. Dgvice $hall only use gravity and the weight of the
components to create the srecessary force and flexibility. The device shall not use
springs, shocks, nor acgfuators,of any kind to create the force and flexibility.

Return Guide/Closeouts: Return‘guide/Closeouts shall be 316 stainless steel and shall assure
proper alignment of scrap€rs\as they enter the bar screen and assure that there is no space
wider than the clear op€birtg’between bars to prevent passage of larger solids than allowed
through the screen.

Debris Blade: 4 3186, Stainless steel and UV Stable UHMW-PE debris blade assembly, which
does not requiréwasseparate drive, shall be installed to assist in removing debris from the
scraper ongfhe. mechanically cleaned bar screen unit as recommended by the manufacturer.
Hydradlig.sheck, or spring controlled debris blade mechanisms are not acceptable.

Screen EwClosure: A 14 gauge #4-brushed satin finish 316 stainless steel enclosure shall be
inftalled to cover the screen above the operating deck level. Front enclosure shall have
rentovable panels for access to equipment. Removable panels shall be 16 gauge 316 stainless
steel and shall be provided with a lift off option for "no tool required"” access. The top of the
front enclosure shall include a knock out for a customer site option to install a 6-inch diameter
pipe stub (the option of connecting to the site’s exhaust system, to provide a positive air
exchange from interior of enclosure, by others).

For multi-deck applications, 14 gauge #4 brushed satin finish 316 stainless steel side shields
will also be provided.

Link System: The link system shall be passivated stainless steel castings and have a minimum
ultimate strength of 60,000 lbs. with a minimum cross section of 1.5 inches and weighing a
minimum of 5 pounds each. Parts must meet ASTM A380 specification for surface finish. Link
bearing shall be SAE 841 Bronze type for unlimited life. All wear shall happen between the pin
and bearing surface.
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1. 316 stainless steel link system includes 316 stainless steel retaining rings and 316
stainless steel pins.

Scrapers: Scrapers shall be spaced 24 inches apart. To provide long product life the scraper
shall move at no greater than 34 inches per minute at normal operating speed of .71 rpm
allowing for approximately 1.41 debris discharges per minute Thru-Bar™ Scrapers: Thru-
Bar™ Scrapers shall be 1.00 inch thick, UV Stable UHMW-PE and shall fully penetrate the bar
screen, cleaning all three sides of the bars as well as through to the cross members in openings
of 0.625 through 4 inches. UHMW-PE scraper support bracket shall be of 2205 super duplex
stainless steel.

Drive Head: The drive head shall be located at the top of the mechanically cleaned bapsercen.

1. Drive Unit: Each mechanically cleaned bar screen unit shall operate ifidependently
and shall have its own drive unit and driven components.

316 stainless steel drive sprockets & 316 stainless steel\@rive shaft

b. The gearbox shall be shaft-mounted, right angle type andinclude spiral bevel
gearing. The output shaft speed shall be contgélled by’a vector type inverter
or per rake manufacturer’s recommendation. [shall have at least a 1.39 or
greater service factor based on machine tghgue requirements. The gearbox
shall not be vented to the outside atmaspherey The gearbox shall be grease
filled. Oil filled gearboxes are not allqwed.

C. The motor shall be AC inductign(type, inverter duty, mounted to the gear
reducer. The motor shall be,1 HP,\and rated for Class I, Groups C & D, Class II
Groups F & G environmerfits, NENIA design B. Service factor shall be 1.0 or
greater, Class F insulatiog” The motor must be UL listed and designed for
continuous operationg

d. The motor shall haveybuilt in, normally closed, thermostat to protect from
overheating tha#’is*t0 be field wired to corresponding terminal in control
panel for redundant (ambient) overload protection.

e. All drive head components shall be of components available in the United
States!
2. Bearing: Bearing shall be self-lubricating engineered Thordon® or Vesconite®

bearingyand shall have a 24/7/365 L10 life of 20 years when in compliance with
stated operation & maintenance recommendations. Non-sealed bearings are not
acteptable.

3. Speed Reducer: Speed reducer shall be a double-reduction, cycloidal style and shall
comply with all applicable AGMA standards. The speed reducer shall be capable of a
6/1 speed range with variable output speeds between 0.69 to 4.13 output RPMs (in
high flow conditions). The speed reducer shall produce an output torque of 11,000
in.lb. and have a gear ratio of 424:1.

Standard Coating: All non-stainless bar screen components shall be coated in strict accordance
with the paint manufacturer’s specification. Surface preparation shall be done in accordance
with SSPC-SP-10 near-white. The three-part coating system shall be manufactured by Tnemec
as follows: Prime Coat Series 90-97 Tneme Zinc at 2.5-3.5 mils DFT, Intermediate Coat Series
27 F.C. Typoxy at 3.0-5.0 mils DFT, and Top Coat Series 1095 Endura-Shield at 2.0-3.0 mils
DFT. Standard color is 11SF Safety Blue. Material shall meet all state and federal VOC and
other regulatory requirements.

Alternatives: Any alternate products must provide certified test reports when submitting
products other than those specified herein the specification. Test reports shall indicate the
test method, system, and requirements for those products being submitted, and shall meet or
exceed the test criteria and performance values of the specified coatings herein.
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Downstream Underflow Weir: 316 Stainless steel underflow / overflow weir plate shall be
provided by the screen manufacturer and installed downstream of the mechanically cleaned
bar screen to maintain a minimum of 1 foot downstream water level during average and
minimum flows. The weir plate shall be anchored to both channel walls with 3/8 inch anchors,
by others. Contractor to field verify the channel dimensions prior to the design and
manufacturing of the weir plate.

Modular Construction: The bar screen will be shipped from the factory fully assembled with
the exception of the operating deck enclosures and side shields. The overall bar screen unit
will be constructed in sections to be disassembled on site. Prior to fabrication, the Contractor
shall coordinate with the manufacturer the dimensions of the modular sections_te<allow
entrance into the building and channel.

2.04 Electrical, Controls, Instrumentation

A.

General: Controls for each rake shall be in enclosures provided bwy<sthe bar screen
manufacturer. The bar screen manufacturer shall be responsible™o® proper sizing and
function of the controls at 480V, unless specified otherwise.

1. Main control panels require shading from the sun and%shall be operated within a
temperature range between 35°F and 104°F. Sunghields, visors or other structures
needed to provide shade are by others (if the cortrois/will experience temperatures
outside this range, then special climate prowiSiohs are available).

2. Controls shall be designed to accept incomingpower supply per plans/specs and shall
include a step-down transformer as heedelt to achieve 120V.

3. Control panel(s) shall be constragted to meet the appropriate NEMA classification
requirements and will include a“main, lockable disconnect. The panel will be
constructed by a UL certifiedsgOntrol panel build facility and will be supported by the
appropriate UL labeling.

4, Controls shall be tested¥prior to shipment to owner. The rake manufacturer shall
verify all overloadfSettings in the rake controller to insure proper overload and speed
settings requirgtyforthe application are properly programmed.

5. Control pariel{s) shall be wired complete with a minimum of #16 MTW wire in the
appropriate, ¢olors for the circuits being supplied. 120VAC control shall be red,
grounded.AC neutral shall be white, DC control shall be blue, DC neutral shall be white
withzblue tracer, equipment ground shall be green and all incoming and outgoing
éxftesral power source wires shall be a yellow configuration. All AC power wiring shall
be/a minimum of #12 Black. All wires shall be labeled at both ends with heat-shrink
wire markers. Internal panel wiring shall be contained in non-flammable, covered
wire way.

6. All panel(s) and panel mounted devices shall be labeled with engraved 1.D. markers
that reference back to the system schematics. Tags shall be white with black core,
engraved as required.

7. All field wiring and power cables between the bar screen’s Main Control Panel and
the Local Control Push Button Station shall be provided by others under the Electrical
Section. VFD rated motor cable (Belden #29502 or equal) is recommended for all
motors. Motor cables shall be less than 80 feet unless otherwise specified.

Components:

1. Main Control Panel
a. Enclosure(s) shall be NEMA 12 painted for indoor installations.
b. Enclosure shall not be located in an explosive environment.
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Main Control Panel shall be designed with a SCCR rating of 18KA at 480VAC
minimum and labeled as such, unless otherwise specified.

All terminals utilized in the main panel shall be 600V rated terminals and
20% spare terminal space shall be provided for any potential future
revisions.

The Main Control Panel shall include at a minimum the following

(D Main fusible disconnect with lockable operator, unless otherwise
specified.

(2) Physical or virtual Hand/Off/Auto (HOA) Selector and Pushy/puil E-
Stop button.

3) Elapsed run-time meter

(4) Indication for "Power On", "Forward" and necgSsary faults.
PLC Based Controls shall include the following:

(D Programmable Logic Controller (PLC})

(2) Variable Frequency Drive (VFD)

3) HMI programmable functionséssequired

4) SCADA Interlocking, vid\ “Hard Contact and/or Ethernet
Communications Protgégl$as required.

Local Control Push Button Station

a.

Enclosure shall be NEMA % sated for Classified area installation. Local push
button station must Be local to the equipment to maintain requirements of
local safety codes @s determined by the Engineer.

Local station shall be mounted within 10 feet or as close to the equipment as
safely possible and be field wired by the electrical subcontractor to the
corresparidipg terminal inputs in the main control panel.

Thefemete pushbutton station shall include Forward Jog Reverse and E-Stop
buttans.

Instrumentation: Each raking assembly shall have a separate level system that shall
befnstalled, and field wired by others per the manufacturer’s instructions. Note that
the HydroRanger® can be installed in the control panel or remotely and wired to the
control panel.

a.

Single Level/Speed Control: When the level switch trips, the rake runs. When
the level switch returns to the normal position, an off-delay timer is initiated
to prevent intermittent equipment starting/stopping. Cycle timing logic shall
also be included that shall function in parallel with the level control for
optimal rake run time.

(D Mechanical Float Switch including 50 feet long cabling to be used as
a backup to the differential level control.

Differential Level Control: Shall use a PLC and a HMI. Program shall include
differential set points used to automatically start/stop the rake based on the
head loss across the screen. The logic shall also include a “Rake Off” set point
which shall be lower than the initial run set point. This set point is required
to help avoid intermittent starting/stopping caused by the differential level
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equalizing with minimal rake run time. Cycle timing logic shall also be
included in the program that shall function in parallel with the differential
level control logic for optimal rake run time. Level sensing instrumentation
shall be installed upstream and downstream from the rake and shall be one
of the following types:

(D KPSI® 700 series Submersible Pressure Transducers, or equal, with
50 foot long cabling. Transducers shall be submerged by at least 1
foot of water at all times.

C. Controls Design Conditions: 6@

Incoming Power: (Voltage/Phase)

Enclosures:

Installation location: Wrs
Approx. distance between main panel and equipment 10 feet
3

motor
Climate controlled location: No
Transducer/Float cable length: E’\c 7 | 50 feet (standard)
A
O\i >

2.05 Specialty Tools, Spare Parts, And Lubricati
A Manufacturer shall provide any spe&lty tools and recommend spare parts required for

maintaining the equipment as@@

1. Snap/Retaining RiEs (10)

2. Link Clevis Pin (2)

3. Button a&crew (4)

4. 3/8”-1¢ Nylock Nut (4)

5. Sn@ing Tool (1

6. @1- eize paste, 1 oz. tube (1
Part 3 — Ex@@n

3.01 ent

Shipment of all equipment shall be coordinated to allow the screen shipment as one complete
integrated assembly unless otherwise specified by the Contractor, Engineer, Owner or
Owner’s Representative.

3.02 Installation

A. Equipment shall be installed in strict conformance with the manufacturer’s installation
instructions, as submitted with shop drawings, operation and maintenance manuals and/or
any pre-installation checklists. Installation shall utilize standard torque values and be
installed secure in position and neat in appearance. Installation shall include any site
preparation tasks as required by the engineer or manufacturer, such as unloading, touch-up
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3.03 Testing

A.

painting, etc. and any other installation tasks and materials such as wiring, conduit, controls
stands as determined by the customer and/or specified by the manufacturer.

Anchors: Anchors and nuts shall be 316 stainless steel and furnished for each item of
equipment by the CONTRACTOR.

1. Anchors template drawings shall be included in the submittal to permit verification
of the location structural elements, new or existing in the concrete.

2. Anchors sizes, quantity, and requirements will be indicated on the submittal
drawings. Quantity is site specific but typically each bar screen assembly requizes (8)
to (12) 1/2" dia. x 4 1/2" Lg. embed HILTI KWIK bolt TZ for mechanical“sCreen
anchorage and typically (8) to (12) 3/8" dia. x 3 3/8" Lg. embed HILTI KWIK bolt TZ
anchors for the return guide/closeouts anchorage.

After completion of installation, CONTRACTOR shall provide fortestifig performed in strict
conformance with the manufacturer’s start up instructions. Testing of the bar screen shall
demonstrate that the equipment is fully operational by picking wp and depositing materials
into specified containment.

Field certification shall include inspection of the followiag:

1. Verify equipment is properly aligned and @néhored per the installation instructions
and drawings. Assure the bar screenfunit™is square, flat, and unobstructed with
required clearances maintained.

2. Assure controls and instrumentati@ngvork in all modes.

3. Check equipment for propeg ‘gperation of debris blade, scrapers, etc. as well as
completion of the start#ip kegiiirements in the installation guide.

3.04 Onsite Technical Assistance

A.

End of section

Manufacturer shall prowdé services to include installation certification, and shall include (1)
day for Start-Up4an@s(3) day for Training. Manufacturer shall be given minimum 14 days
notification prigr tothe need for such services. To assure the best outcome for the Owner and
Contractor, the™@0ntractor shall provide certification for completion of the PRE-
COMMISSI@NING CHECKLIST.
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Part 1
1.01

1.02

1.03

Section 11 2000
Washer Compactor

General
Summary
A Scope of work

Duperon Corporation shall furnish an interleaving, dual auger washer compactor assembly

as shown on the drawings and as specified herein. A single unit shall provide washing and

compacting action on wastewater screenings. The equipment shall be manufactused) by

Duperon Corporation, 1200 Leon Scott Court, Saginaw, Michigan, 48601, (800) 38343479, in

accordance with this section.

B. Related work

1. Bar Screen

2. Conveyor

3. Receptacle

C. Quality assurance

1. All equipment supplied under this sectignshell be of a single manufacturer and
demonstrate, to the satisfaction of the \Emgineer, that the quality is equal to
equipment made by those manufactugegs specifically named herein.

2. The equipment furnished shallNp€ fabricated, assembled, erected, and placed in
proper operating conditiopr in¥full conformity with approved drawings,
specifications, engineering=data, and/or recommendations furnished by the
equipment manufactup€r,

Related Sections

A.

The following list of related settions is provided for the convenience of the Contractor and is
for reference only to suppart commonly referenced sections that are in-general applicable to
all equipment supplieds (For complete list of sections see specification index.)

1. All sectiofis of Division 1 including but not limited to Submittal Procedures, Shop
Drawings, Product Data and Samples, Operating and maintenance information,
Protection of Materials and Equipment, Installation, Testing, and Commissioning,
lwStruction of Operations and Maintenance Personnel, and Spare Parts Maintenance

Manuals.
2. Section 09 9100 - Painting and Coating
3. Section 11 1000 - Mechanically Cleaned Bar Screen
4, Section 26 0500 - Electrical General Requirements
5. Section 40 0500 - Process Equipment General Requirements

Reference Standards

A.

B
C.
D

American National Standards Institute (ANSI)
American Society for Testing and Materials (ASTM)
American Welding Society (AWS)

American Institute of Steel Construction (AISC)

11 2000-1 MVS202105H



1.04

1.1

1.05

1.06

== T 2

American Bearing Manufacturers Association (ABMA)
American Gear Manufacturers Association (AGMA)
National Electrical Manufacturers Association (NEMA)

Underwriters Laboratory (UL)

Submittals

A.

The equipment manufacturer shall submit the following items:

1. Sets of Shop Drawings, including Main Layout Drawings, List of Eeuipmient
Specifications, and Recommendations furnished by the Equipment Manufaéturer.

2. Sets As-Built Drawings of Washer Compactor Structure, Controls, @amng “Accessories
(as applicable).

3. List of Spare Parts and Special Tools (as applicable).

4. Sets O&M Manuals (including As-Built Drawings) todbejpraevided after equipment
ships for inclusion in the close-out Submittal process.

QUALITY ASSURANCE

Quality Assurance

A.

The Washer Compactor shall be fully assemhledy and shop tested at the manufacturing
facility prior to shipment. Shop testing shdlllinclude a minimum of 4 hours of run time.

To assure quality and performance: Al eq@ipment furnished under this Section and related
sections shall be of a single manufactuter who has been regularly engaged in the design and
manufacture of the equipment #hd'demonstrates, to the satisfaction of the Engineer, that the
quality is equal to equipment m#de by those manufacturers specifically named herein. And
the Washer Compactor manufacturer shall have at least 25 installations of the specified
model of Washer Compactorpequipment that has been in successful operation, at similar
installations, for at ledsy’five (5) years. Upon request, the manufacturer shall provide a
reference of such,ingtallation sites along with the relevant contact information.

Possible consifleratipn may be given to manufacturers with less installation experience but
only upon submission and approval of dimensional and installation drawings and O & M
Manuals, (Additionally, a complete product development plan with dates indicating all
appliéablesaipha and beta testing shall be provided for review and acceptance.

Approvalof any manufacturer that does not meet the installation experienced defined herein
shall be contingent upon submission and approval of the previously defined information.
Additionally, such manufacturers shall be required to provide a performance bond issued in
favor of the owner, covering the full amount of the manufacturer’s offering and for the entire
warranty period of the project.

The equipment furnished shall be fabricated, assembled, installed and placed in proper
operation condition in full conformity with approved drawings, specifications, engineering
data, and/or recommendations furnished by the equipment manufacturer.

Warranty

A.

Manufacturer shall provide a written two-year standard warranty from the date of use of the
Washer Compactor equipment to guarantee that there shall be no defects in material or
workmanship in any item supplied.
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Part 2

Products

2.01 Manufacturers

A.

Washer Compactor[s] shall be as manufactured by Duperon Corporation, 1200 Leon Scott
Court, Saginaw, Michigan, TF 800.383.8479.

Or pre-approved equal. Washer Compactor manufacturer seeking pre-approval must submit
application a minimum of three (3) weeks prior to bid day. Charges for additignal
engineering to alter site drawings to meet the intention of the specification shall Jsejat the
cost of the manufacturer requesting such change. The necessary submissipn to be
considered a pre-approved equal shall include the following information:

1. Product data sheet

2 Site Specific Proposal Drawing

3 Installation drawings and instructions

4, 0 & M Manual

5 An employee list of in-house design engineersfalang with their respective locations

and resumes.

6. An employee list of in-house controls epgineet's along with their respective locations
and resumes.

7. An employee list of in-house appli¢ation engineers along with their respective
locations and resumes.

8. An employee list of in-hou§e Project managers along with their respective locations
and resumes.

9. An employee list gf in-house field service technicians along with their respective
locations and resumes:

2,02 Basis Of Design

A.

Compacting.Action: The Washer Compactor shall have dual augers to provide positive
displacement dction. Augers shall be oriented on top of each other and rotate in opposing
directioss-YAugers shall be intermeshed, with one left-hand and one right-hand lead. Augers
shall be'dé€signed with a limited float on top of a strainer to allow for the accommodation of
irfeglar debris.

Washing Action: The Washer Compactor shall have a wash water manifold integrated into
the main housing. Two ports inside the unit shall emit a medium pressure stream. Wash
water shall run continuously when the Washer Compactor is in motion. Continuous
operation (non-batching) equipment is required; filling- and batching-type equipment shall
not be accepted.

Operation: The Washer Compactor shall be continuous run, not requiring an operator. The
Washer Compactor shall be equipped with a self-regulating, active pressure zone designed to
accept non-standard wastewater debris in its original form, including but not limited to
rocks; broken concrete; and metal (such as bolts or short pipe) up to 4 inches long. The
Washer Compactor shall have the ability to process multiple pieces of clothing, variable
volumes of debris, and unprocessed septage or grease. The Washer Compactor shall move at
a normal operating speed of 0.5 to 2.2 RPM and shall have the ability to run intermittently to
sync with upstream equipment.
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Materials:

1.

Fabrications: All welded fabrications shall be made from stainless steel. All welded
connections and welding procedures shall comply with AWS “Structural Welding
Code - Sheet Steel” D1.3/D1.6.

Select Parts: Select power transmission parts to be made from cast iron; however,
shall conform to standard coating as follows.

Standard Coating:

a.

Motor gearbox shall be coated in strict accordance with the” paint
manufacturer’s specification. Surface preparation shall beQone¢ in
accordance with SSPC-SP-10 near White. The three-part coatifig<System
shall be manufactured by Tnemec as follows: Prime Coat, Series 90-97
Tnemec Zinc at 2.5-3.5 mils DFT; Intermediate Coat Series F.C.Typoxy at
3.0-5.0 mils DFT; and Top Coat Series 1095 Endura-Shield at 2.0-3.0 mils
DFT. Standard color is 11SF Safety Blue. Material shall meet all State and
Federal VOC and other regulatory requirementss

Alternatives: Any alternate product must prévide certified test reports
when submitting products other than theéde specified herein. Test reports
shall indicate the test method, system, andredquirements for those products
being submitted and shall meet or, &xfeedthe test criteria and performance
values of the coatings specified herein:

Non-Metal: Parts not covered in the (specifications above shall be manufactured
from UHMW polyethylene.
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Washer Compactor WC3.D2.6 Data Sheet

Peak Capacity: 30 cu.ft./hr (approx. 15 minutes)
Average Capacity (Continuous): 6.5 cu.ft./hr
Wastewater Application (%" bar screen): Up to 15 MGD
Utilizes filtered effluent or municipal water
Water: Tvoical Consumes 3-10 GPM ‘%
LYP Requires 40-60 PSI
% inch NPT supply (female thr
3 inch NPT drain (male thre
316 SSTL
17-4 Spur Gears &J
Materials of Construction: Delrin (or equivale@ st'and plane
bearings
UHMW Auger orts
Strainer: Perforatedé%en
Hopper Height (Deck to Hopper): 38” 0\
Hopper Length (WC3.D2.6 Unit): 3 \J
Below Freezing Temperatures: . -

Heat tracing on body, transition and Q\I
rdg ) °

discharge chutes (installation and powe
others

Performance Data (Typical Wastewater Deb

Dry Solids: ¢ 30%-60%

Mass/Weight Reduction:‘b 60%-70%

Volume Reductiop: w 70%-80%

Odor/Fecal: \\ < Significantly decreases odor/fecal
Motor/Dri%

L@‘O Lhp
M(};&r Paint: Duperon® Standard Tnemec Coating

&/I&e) Service Factor (Minimum): 1.0

\ (}Hput Speed: 2.2 RPM
O Speed Reducer Ratio/Output: 809:1
% Speed Reducer Paint: Duperon® Standard Tnemec Coating
Phase/Voltage: 240/480 volt
NEMA 4X SSTL enclosure
Main Disconnect
Emergency Stop

HOA (Auto is discreet “Run” input)
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Fwd/Jog Reverse/E-Stop Push Button
Station

“Run” and “In Auto” discrete outputs
Explosion-Proof station (local standard)

Mounting: Wall
Pedestal (by others
Submittal Quantity: 2-4
0&M Manual Quantity: 2-4 %
Warranty Period: 1 year ®_

Shipping

Main unit .
RN

Chute(s)

2.03 Components 2

A. Main Housing: The main housing of the Washer Compact(%ll be constructed of stainless
steel (material options contained in table) with a mind ickness of 11 gauge. Support
and flange connections shall be 3/8 inch.

all be constructed of stainless steel

B. Hopper: The hopper of the Washer Com‘p
i m thickness of 11 gauge.

(material options contained in table) with

C. Augers: The augers shall be of stainless (material options contained in table) with 8-
inch diameter flights, 3/8 inch thick, with 4-inch flight pitch. The augers shall be coupled to a
transmission at the drive end dépported at the compaction end with UHMW plane
bearings. This arrangement shéll for the accommodation of irregular debris. The auger
shaft shall be 2-inch stainless Steel schedule 40 pipe with 2-inch solid stainless steel stub
shaft.

D. Compaction Housing: compaction housing of the Washer Compactor shall be % inch
stainless steel (mat€ri ptions contained in table) and shall house a spring and gate
assembly to p@ e resistance for compaction. The compaction housing shall contain

the auger suppo¥ts

E. Discharge @e: The discharge chute of the Washer Compactor shall be constructed of
stain (material options contained in table) with a minimum thickness of 14 gauge.
Suppor d flange connections shall be 1/4 inch. The discharge chute shall be tapered
0 rd toward the discharge end.

F. ater Supply: The water supply shall connect at a single point with a % inch NPT female
\ connector. A NEMA 7/9 Explosion proof solenoid valve is provided to limit the wash water
flow to only when the washer compactor is running. Ball valves shall be provided to

O distribute flow to the washing and trough sprayer connections.
i G.

Strainer: A strainer shall be located beneath the lower auger to filter the washed solids. The
strainer shall be removable via drain trough and pressed against the lower auger with spring
pressure. The strainer shall be self-cleaning through continuous, even contact with the lower
auger. Strainers requiring auger-mounted brushes will not be accepted.

H. Drain Trough: A removable pan shall be provided beneath the main housing to collect wash
water. Wash water shall be drained through a 3-inch NPT male drain port. The pan shall be a
minimum of 11-gauge stainless steel (material options contained in table).

L Drive Assembly:
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2.04

1. Each Washer Compactor unit shall operate independently, with its own drive unit
and driven components. The gearbox shall not be vented to the outside atmosphere.

2. The gearbox shall be grease lubricated and designed for 5 years (or 20,000 hours of
operation) between recommended clean and re-grease services. The gearbox shall
be right angle type and shall incorporate cycloidal and spiral bevel gearing with a
total ratio of 809:1. The gear reducer output shaft speed shall be 0.5 RPM minimum
to 2.2 RPM maximum and controlled by a vector-type inverter (or greater service
factor) based on unit torque requirements. It shall be shaft-mounted utilizing the
keyless Taper-Grip® bushing.

3. The motor shall be mounted to the gear reducer by utilizing a quill, C-Facesffounting
style. The motor shall be AC induction type, 1 HP, 3/60/230/460-vols explosion-
proof, inverter-duty model.

4, The drive assembly shall incorporate the Duperon® standard co#ting=system.
Auger Transmission:

The Drive Assembly shall be coupled to a dual gear transmissjén, which drives the augers in
a counter-rotation.

The spur gears are contained in a stainless-steel housingyand supported by Delrin (or
equivalent) plane bearing.

Grease fittings shall be located outside of the trangrtisSion housing to provide lubrication to
the gears.

Speed Reducer: The Speed Reducer shall lave” a maximum output of 2.2 RPM, 809:1
reduction ratio with 18,900 in-lb. of outptf/torque.

Thrust Bearings: Thrust Bearings sh@ll be Delrin (or equivalent), self-lubricating, and be
capable of withstanding a minippuni off2000 1b. of thrust load (each auger) at 2.2 RPM for life
of machine.

Screw Supports: Screw supports ‘shall be UHWM plane type, self-lubricating, and fastened
into place using stainlesg.steel fasteners.

Electrical, Controls, Instfuméntation

A.

General: Controls®the washer compactor shall be in enclosures provided by the washer
compactor(ptanufacturer. The washer compactor manufacturer shall be responsible for
propef sizing“and function of the controls at 480V, unless specified otherwise. Note that the
washergofnpactor controls can be integrated into the main control panel of the bar screen if
pu6vided by the same manufacturer.

i Main control panels require shading from the sun and shall be operated within a
temperature range between 35°F and 104°F. Sunshields, visors or other structures
needed to provide shade are by others. (If the controls will experience temperatures
outside this range, then special climate provisions are available.)

2. Controls shall be designed to accept incoming power supply per plans/specs and
shall include a step-down transformer as needed to achieve 120V.

3. Control Panel(s) shall be constructed to meet the appropriate NEMA classification
requirements and will include a main, lockable disconnect. The panel will be
constructed by a UL certified control panel build facility and will be supported by
the appropriate UL labeling.

4. Controls shall be tested prior to shipment to owner. The washer compactor
manufacturer shall verify all overload settings in the motor controller to ensure
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proper overload and speed settings required for the application are properly
programmed.

Control panel(s) shall be wired complete with a minimum of #16 MTW wire in the
appropriate colors for the circuits being supplied. 120VAC control shall be red,
grounded AC neutral shall be white, DC control shall be blue, DC neutral shall be
blue with a white tracer, equipment ground shall be green and all incoming and
outgoing external power source wires shall be a yellow configuration. All AC power
wiring shall be a minimum of #12 Black. All wires shall be labeled at both ends with
heat-shrink wire markers. Internal panel wiring shall be contained in,non-
flammable, covered wire way.

All panel(s) and panel mounted devices shall be labeled with engraveds.Dimtarkers
that reference back to the system schematics. Tags shall be white with_black core,
engraved as required.

All field wiring and power cables between the washer conipagtor Main Control
Panel and the Local Push Button Station shall be provideth By others under the
Electrical Section. VFD rated motor cable (Belden 29502 or equal) is
recommended for all motors. Motor cables shall be lest(than 80 ft unless otherwise
specified.

Components:

1.

Main Control Panel
a. Enclosure(s) can be NEMA 12 painted for indoor installations.
b. Enclosure shall not be lgcated in a Classified area.

C. Main Control Panel shall be’designed with a SCCR rating of 18KA at 480VAC
minimum and labeled as such, unless otherwise specified.

d. All terminals@utilized in the main panel shall be 600V rated terminals and
20% spare terminal space shall be provided for any potential future
revisions;

e. The Maifi Lontrol Panel shall include at a minimum the following

(W Main fusible disconnect with lockable operator, unless otherwise
specified.

(2) Physical or virtual Hand/Off/Auto (HOA) Selector and Push/pull E-
Stop button.

3 Elapsed run-time meter
(4) Indication for "Power On", "Forward" and necessary faults
(5) Fused connection for the wash water solenoid.
f. PLC Based Controls shall include the following:
()] Programmable Logic Controller (PLC)
(2) Variable Frequency Drive (VFD)
(3) HMI programmable functions as required

(4) SCADA Interlocking via Hard Contact and/or Ethernet
Communications Protocols as required.

Local Control Push Button Station
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Enclosure shall be NEMA 7rated for Classified area installation. Local push
button station must be local to the equipment to maintain requirements of
local safety codes as determined by the Engineer.

Local station shall be mounted within 10 feet or as close to the equipment
as safely possible and be field wired by the electrical subcontractor to the
corresponding terminal inputs in the main control panel.

The remote pushbutton station shall include Forward, Jog, Reverse, and E-
Stop buttons.

3. Sequence of Operations:

a.

The Washer Compactor controls shall enable the push buttoh./station
installed near the Washer Compactor when in “Hand” modesdnd’utilize an
input signal from a remote source when in “Auto” mode, Upoh receiving a
disruption of “remote source” signal in “Auto” mode, thé\Washer Compactor
shall utilize an off-delay timer to allow debris to finish'dep@siting. The wash
water solenoid is energized any time that the wasler dempactor is running,

The Duperon® Speed Controller fault shall b€ cleared by turning off the
Washer Compactor, then waiting approximately three minutes (or time
designated per current UL standards) and\theh turning the HOA back to the
desired setting. A motor overtemp ‘fatilt shall clear automatically when the
motor cools to a temperature withithtile normal operating range.

4, Miscellaneous:

a.

The following shall be proyided by the electrical contractor and are not part
of the Washer Compa¢tor manufacturer scope of supply:

(D Mueunting stands
(2) Meunting hardware
(3) Fleld wiring and conduit

(@) VFD-rated motor cable (Belden #29502 or equal)
recommended for all motors.

(b) Motor cables shall be less than 80 ft. long unless specified
otherwise.

(4) Junction boxes
(5) Installation

Field wiring shall include (but not be limited to) the following connections
as applicable:

(1 All incoming power supply to the main control panel.
(2) All required grounding of the motor and controls.
3) Motor to the main control panel.

(4) VFD-rated motor cable (Belden #29502 or equal) recommended
for all motors.

(5) Motor cables shall be 80 ft. long unless specified otherwise.

(6) Motor thermostat to the terminal inputs in the control panel.
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(7) Wash water solenoid wiring

(8) Input and output signal wiring for remote start/stop as required by
plans/specs.
C. Remote station contacts to the corresponding terminal inputs in the main

control panel.

2.05 Specialty Tools, Spare Parts and Lubrication

A.

Part 3

Duperon does not typically recommend the purchase of additional spare parts, thoughseme
customers prefer to have them on hand.

Plane Bearing Kit includes:

1. Side Auger Supports (2)
2. Upper/Lower Auger Supports  (2)
3. FHSCS: %4-20x1.00 LG  (24)

4. Washer: % Flat SAE (24)
5. Nut: %4-20 Nylock (24)
6. Grease Tube (140z.) (N
7. Anti-Seize Lubricant (1oz.) (1

Bagger (optional): A continuous béggsSystem shall be provided for -containing
washed/compacted screenings as they,are'diScharged from the end of the chute. The bagger
shall include quick-release latches, and,a bag dispenser/holder for storing the unused bags
shall be easily removed for refilling. The bag dispenser shall hold (1) continuous bag pack,
with (1) bag pack provided at'delivery of equipment. Bag refills shall be Longofill /Paxxo 90-
meter long refills.

OR

Drop Sleeve (optiondl): A-flexible canvas sleeve shall be connected to the end of the Washer
Compactor steel chute! The sleeve shall provide a guidance for dropping screenings. The
sleeve shall helpycositain the debris as it falls and prevent debris from being scattered by the
wind or othegwise impact the immediate environment. The sleeve shall be constructed of
heavy.duatyvdrethane canvas and be tethered to the surroundings as required (by others).

Execution

3.01  Shipfment

A.

Shipment of all equipment shall be coordinated to allow the Washer Compactor shipment as
one complete integrated assembly unless otherwise specified by the customer, contractor, or
engineer.

3.02 Installation

A.

Equipment shall be installed in strict conformance with the manufacturer’s installation
instructions, as submitted with Shop Drawings, Operation and Maintenance Manuals and/or
any pre-installation checklists. Installation shall utilize standard torque values and be
installed secure in position and neat in appearance. Installation shall include any site
preparation tasks as required by the engineer or manufacturer, such as unloading, touch-up
painting, etc. and any other installation tasks and materials such as wiring, conduit, controls
stands as determined by the customer and/or specified by the manufacturer. All plumbing
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3.03

3.04

End of section

shall be completed on site by a qualified individual in accordance with all local and national
plumbing regulations.

B. Anchors: Anchors and nuts shall be 316 stainless steel and furnished for each item of
equipment by the CONTRACTOR.

1.

Testing

Anchors template drawings shall be included in the submittal to permit verification
of the location structural elements, new or existing in the concrete.

Anchors sizes, quantity and requirements will be indicated on the submittal
drawings. Quantity is site specific but typically each Washer Compactor assembly
requires (4) 1/2" dia. x 4 1/2" Lg. embed HILTI HAS RODS w/ RE-500v3 Adifegive
system anchors.

A. After completion of installation, CONTRACTOR shall provide for tegtipg=and shall be
performed in strict conformance with the manufacturer’s start up instgfictigns. Testing of the
Washer Compactor shall demonstrate that the equipment is fully, operational and that the
equipment will wash, compact, and deposit materials not to exeeed 4Niriches.

B. Field certification shall include inspection of the following:
1. Verify Washer Compactor is properly leveledsand/dnchored per the installation
instructions and site drawings.
2. Assure controls and instrumentation werkin all modes.
3. Assure proper auger rotation.
4. Check to assure all Start-Up requigémgnts are completed per the Installation Guide.

Onsite Technical Assistance

A Manufacturer shall provide sepficesto’include Installation Certification, and shall include (1)
day for Start-Up and (1) day fdr Training. Manufacturer shall be given minimum 14 days
notification prior to the nead forsuch services. To assure the best outcome for the Owner
and Contractor, the Contractor shall provide certification for completion of the PRE-
COMMISSIONING CHEGKLIST. Duperon reserves the right to combine the start-up and
training time for ¢helD@peron® Washer Compactor with that of other Duperon® equipment,
such as the Duperon®FlexRake®.
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Part 1
1.01

1.02

1.03

Section 11 2000
Washer Compactor

General
Summary
A. Scope of work

Duperon Corporation shall furnish an interleaving, dual auger washer compactor assembly

as shown on the drawings and as specified herein. A single unit shall provide washirg and

compacting action on wastewater screenings. The equipment shall be manufagtuted by

Duperon Corporation, 1200 Leon Scott Court, Saginaw, Michigan, 48601, (800).388-8479, in

accordance with this section.

B. Related work

1. Bar Screen

2. Conveyor

3. Receptacle

C. Quality assurance

1. All equipment supplied under this segtioh=shall be of a single manufacturer and
demonstrate, to the satisfaction, ofy the/ Engineer, that the quality is equal to
equipment made by those manufactaners specifically named herein.

2. The equipment furnished shéll be” fabricated, assembled, erected, and placed in
proper operating condifion Nin full conformity with approved drawings,
specifications, engingeringw.ata, and/or recommendations furnished by the
equipment manufacturéy.

Related Sections

A.

The following list of relafed sections is provided for the convenience of the Contractor and is
for reference onlytdwstpport commonly referenced sections that are in-general applicable to
all equipment supplied. (For complete list of sections see specification index.)

1. Alligedtions of Division 1 including but not limited to Submittal Procedures, Shop
Drawings, Product Data and Samples, Operating and maintenance information,
Rfotection of Materials and Equipment, Installation, Testing, and Commissioning,
Instruction of Operations and Maintenance Personnel, and Spare Parts Maintenance

Manuals.
2 Section 09 9100 - Painting and Coating
3. Section 11 1000 - Mechanically Cleaned Bar Screen
4 Section 26 0500 - Electrical General Requirements

5. Section 40 0500 - Process Equipment General Requirements

Reference Standards

A.

B
C.
D

American National Standards Institute (ANSI)
American Society for Testing and Materials (ASTM)
American Welding Society (AWS)

American Institute of Steel Construction (AISC)
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1.04

1.05

1.06

Part 2

2.01

E. American Bearing Manufacturers Association (ABMA)

F. American Gear Manufacturers Association (AGMA)

G. National Electrical Manufacturers Association (NEMA)

H. Underwriters Laboratory (UL)

Submittals

A The equipment manufacturer shall submit the following items:

1. Sets of Shop Drawings, including Main Layout Drawings, List of Eequipmient
Specifications, and Recommendations furnished by the Equipment Manufaéturer.

2. Sets As-Built Drawings of Washer Compactor Structure, Controls, @amg “4ccessories
(as applicable).

3. List of Spare Parts and Special Tools (as applicable).

4. Sets O&M Manuals (including As-Built Drawings) todbejprevided after equipment

ships for inclusion in the close-out Submittal process.

Quality Assurance

A.

The Washer Compactor shall be fully assembled, *arid shop”tested at the manufacturing
facility prior to shipment. Shop testing shall include-ayntinimum of 4 hours of run time.

To assure quality and performance: All equipnfent farnished under this Section and related
sections shall be of a single manufacturergwho\ias been regularly engaged in the design and
manufacture of the equipment and demongtrates, to the satisfaction of the Engineer, that the
quality is equal to equipment made bypthos€¢ manufacturers specifically named herein. And
the Washer Compactor manufactugershall have at least 25 installations of the specified
model of Washer Compactor gquipmgnt that has been in successful operation, at similar
installations, for at least five ) years. Upon request, the manufacturer shall provide a
reference of such installatign sites along with the relevant contact information.

Possible consideration grpysbe given to manufacturers with less installation experience but
only upon submissign ‘dnd approval of dimensional and installation drawings and O & M
Manuals. Additiondfly) a complete product development plan with dates indicating all
applicable alpha,and)beta testing shall be provided for review and acceptance.

Approval of@ny manufacturer that does not meet the installation experienced defined herein
shall b€ toritirigent upon submission and approval of the previously defined information.
Additio@ally, such manufacturers shall be required to provide a performance bond issued in
fayer of the owner, covering the full amount of the manufacturer’s offering and for the entire
warranty period of the project.

The equipment furnished shall be fabricated, assembled, installed and placed in proper
operation condition in full conformity with approved drawings, specifications, engineering
data, and/or recommendations furnished by the equipment manufacturer.

Warranty

A.

Manufacturer shall provide a written two-year standard warranty from the date of use of the
Washer Compactor equipment to guarantee that there shall be no defects in material or
workmanship in any item supplied.

Products

Manufacturers
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Washer Compactor[s] shall be as manufactured by Duperon Corporation, 1200 Leon Scott
Court, Saginaw, Michigan, TF 800.383.8479.

Or pre-approved equal. Washer Compactor manufacturer seeking pre-approval must submit
application a minimum of three (3) weeks prior to bid day. Charges for additional
engineering to alter site drawings to meet the intention of the specification shall be at the
cost of the manufacturer requesting such change. The necessary submission to be
considered a pre-approved equal shall include the following information:

1. Product data sheet

2. Site Specific Proposal Drawing

3. Installation drawings and instructions

4. 0 & M Manual

5. An employee list of in-house design engineers along with their‘respective locations
and resumes.

6. An employee list of in-house controls engineers along with their respective locations
and resumes.

7. An employee list of in-house application*erigineefS along with their respective
locations and resumes.

8. An employee list of in-house project manggers along with their respective locations
and resumes.

9. An employee list of in-house field\gérvice technicians along with their respective

locations and resumes.

2.02 Basis Of Design

A.

Compacting Action: The_Washer Compactor shall have dual augers to provide positive
displacement action. Aigefs shall be oriented on top of each other and rotate in opposing
directions. Augers, shatljbe intermeshed, with one left-hand and one right-hand lead. Augers
shall be designed witlia limited float on top of a strainer to allow for the accommodation of
irregular debris.

Washing,Attioh: The Washer Compactor shall have a wash water manifold integrated into
the niqipt Hpusing. Two ports inside the unit shall emit a medium pressure stream. Wash
water shdll run continuously when the Washer Compactor is in motion. Continuous
oplerdtion (non-batching) equipment is required; filling- and batching-type equipment shall
notBe accepted.

Operation: The Washer Compactor shall be continuous run, not requiring an operator. The
Washer Compactor shall be equipped with a self-regulating, active pressure zone designed to
accept non-standard wastewater debris in its original form, including but not limited to
rocks; broken concrete; and metal (such as bolts or short pipe) up to 4 inches long. The
Washer Compactor shall have the ability to process multiple pieces of clothing, variable
volumes of debris, and unprocessed septage or grease. The Washer Compactor shall move at
a normal operating speed of 0.5 to 2.2 RPM and shall have the ability to run intermittently to
sync with upstream equipment.

Materials:

1. Fabrications: All welded fabrications shall be made from stainless steel. All welded
connections and welding procedures shall comply with AWS “Structural Welding
Code - Sheet Steel” D1.3/D1.6.
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2. Select Parts: Select power transmission parts to be made from cast iron; however,
shall conform to standard coating as follows.

3. Standard Coating:

a.

Motor gearbox shall be coated in strict accordance with the paint
manufacturer’s specification. Surface preparation shall be done in
accordance with SSPC-SP-10 near White. The three-part coating system
shall be manufactured by Tnemec as follows: Prime Coat Series 90-97
Tnemec Zinc at 2.5-3.5 mils DFT; Intermediate Coat Series F.C.Typoxy at

3.0-5.0 mils DFT; and Top Coat Series 1095 Endura-Shield at 2.0- ils
DFT. Standard color is 11SF Safety Blue. Material shall meet all@t nd
Federal VOC and other regulatory requirements.

b. Alternatives: Any alternate product must provide certi %t reports
when submitting products other than those specified l€ Y Test reports
shall indicate the test method, system, and requirem or those products
being submitted and shall meet or exceed the test,c ia dnd performance
values of the coatings specified herein. ?

4. Non-Metal: Parts not covered in the specifications abeve shall be manufactured
from UHMW polyethylene.

S
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Design Conditions:

Washer Compactor WC3.D2.6 Data Sheet

Peak Capacity: 30 cu.ft./hr (approx. 15 minutes)
Average Capacity (Continuous): 6.5 cu.ft./hr
Wastewater Application (%" bar screen): Up to 15 MGD

Water: Typical

Utilizes filtered effluent or municipal @r
Consumes 3-10 GPM @
Requires 40-60 PSI

Materials of Construction:

316 SSTL

% inch NPT supply (female %
3 inch NPT drain (male t
17-4 Spur Gears

Delrin (or equi Qrust and plane
bearings
UHMW Augex Supports

Strainer:

Perf(‘)rajs\ n

Hopper Height (Deck to Hopper):

Hopper Length (WC3.D2.6 Unit):

Below Freezing Temperatures: N
Heat tracing on body, transition and
discharge chutes (installation and povﬁ

others

T
O

’No

Dry Solids: b 30%-60%
Mass/Weight Reductio 2 60%-70%
Volume Reductio\ 70%-80%
Odor/Fecal: Significantly decreases odor/fecal

Motor/ i@
Motor

1HP

v

Duperon® Standard Tnemec Coating

Mpbto} Paint:
-
tor Service Factor (Minimum):

1.0

Output Speed:

2.2 RPM

Speed Reducer Ratio/Output:

809:1

Speed Reducer Paint:

Duperon® Standard Tnemec Coating

Site Power

Phase/Voltage: 240/480 volt

Controls
NEMA 4X SSTL enclosure
Main Disconnect
Emergency Stop
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HOA (Auto is discreet “Run” input)
Fwd/Jog Reverse/E-Stop Push Button
Station

“Run” and “In Auto” discrete outputs
Explosion-Proof station (local standard)

Mounting: Wall

Pedestal (by others)
Project Management
Submittal Quantity: 2-4 G.;

0&M Manual Quantity: 2-4 P @

Warranty Period: 1 year

Shipping

Main unit

Chute(s) AQ

2.03 Components g
A Main Housing: The main housing of the Washer Compdct 1l be constructed of stainless
steel (material options contained in table) with a mhi m thickness of 11 gauge. Support

and flange connections shall be 3/8 inch. a

B. Hopper: The hopper of the Washer C ‘Km shall be constructed of stainless steel
(material options contained in table) wi um thickness of 11 gauge.

C. Augers: The augers shall be of stainle§s steel (material options contained in table) with 8-

inch diameter flights, 3/8 inch t ic@ 4-inch flight pitch. The augers shall be coupled to a
transmission at the drive en supported at the compaction end with UHMW plane
bearings. This arrangement shallallow for the accommodation of irregular debris. The auger
shaft shall be 2-inch stai%steel schedule 40 pipe with 2-inch solid stainless steel stub

shaft.

D. Compaction Hou 1& compaction housing of the Washer Compactor shall be % inch
stainless steel (maferial options contained in table) and shall house a spring and gate
assembly to proyide the resistance for compaction. The compaction housing shall contain
the auger supports.

E. Disc te: The discharge chute of the Washer Compactor shall be constructed of
stainle eel (material options contained in table) with a minimum thickness of 14 gauge.
Slmrt and flange connections shall be 1/4 inch. The discharge chute shall be tapered
outward toward the discharge end.

F. \'Sater Supply: The water supply shall connect at a single point with a % inch NPT female
connector. A NEMA 7/9 Explosion proof solenoid valve is provided to limit the wash water

O flow to only when the washer compactor is running. Ball valves shall be provided to
distribute flow to the washing and trough sprayer connections.

G. Strainer: A strainer shall be located beneath the lower auger to filter the washed solids. The
strainer shall be removable via drain trough and pressed against the lower auger with spring
pressure. The strainer shall be self-cleaning through continuous, even contact with the lower
auger. Strainers requiring auger-mounted brushes will not be accepted.

H. Drain Trough: A removable pan shall be provided beneath the main housing to collect wash
water. Wash water shall be drained through a 3-inch NPT male drain port. The pan shall be a
minimum of 11-gauge stainless steel (material options contained in table).
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2.04

Drive Assembly:

1. Each Washer Compactor unit shall operate independently, with its own drive unit
and driven components. The gearbox shall not be vented to the outside atmosphere.

2. The gearbox shall be grease lubricated and designed for 5 years (or 20,000 hours of
operation) between recommended clean and re-grease services. The gearbox shall
be right angle type and shall incorporate cycloidal and spiral bevel gearing with a
total ratio of 809:1. The gear reducer output shaft speed shall be 0.5 RPM minimum
to 2.2 RPM maximum and controlled by a vector-type inverter (or greater service
factor) based on unit torque requirements. It shall be shaft-mounted utilizifig,the
keyless Taper-Grip® bushing.

3. The motor shall be mounted to the gear reducer by utilizing a quill, C-Fageymounting
style. The motor shall be AC induction type, 1 HP, 3/60/230/460Qfvolt“explosion-
proof, inverter-duty model.

4. The drive assembly shall incorporate the Duperon® standard ¢eating system.
Auger Transmission:

The Drive Assembly shall be coupled to a dual gear transmissionpwhich drives the augers in
a counter-rotation.

The spur gears are contained in a stainless-steel*housifig©and supported by Delrin (or
equivalent) plane bearing.

Grease fittings shall be located outside of the tfan$mission housing to provide lubrication to
the gears.

Speed Reducer: The Speed Reducer shall jiave a maximum output of 2.2 RPM, 809:1
reduction ratio with 18,900 in-1b. of olitput torque.

Thrust Bearings: Thrust Beagifigs shall be Delrin (or equivalent), self-lubricating, and be
capable of withstanding a minififum of 2000 lb. of thrust load (each auger) at 2.2 RPM for life
of machine.

Screw Supports: Screw/Skpports shall be UHWM plane type, self-lubricating, and fastened
into place using staiplesssteel fasteners.

Electrical, Controls, Instfumentation

A.

GeneraglyCofitrols the washer compactor shall be in enclosures provided by the washer
compaefor)manufacturer. The washer compactor manufacturer shall be responsible for
proper sizing and function of the controls at 480V, unless specified otherwise. Note that the
washér compactor controls can be integrated into the main control panel of the bar screen if
provided by the same manufacturer.

1. Main control panels require shading from the sun and shall be operated within a
temperature range between 35°F and 104°F. Sunshields, visors or other structures
needed to provide shade are by others. (If the controls will experience temperatures
outside this range, then special climate provisions are available.)

2. Controls shall be designed to accept incoming power supply per plans/specs and
shall include a step-down transformer as needed to achieve 120V.

3. Control Panel(s) shall be constructed to meet the appropriate NEMA classification
requirements and will include a main, lockable disconnect. The panel will be
constructed by a UL certified control panel build facility and will be supported by
the appropriate UL labeling.
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Controls shall be tested prior to shipment to owner. The washer compactor
manufacturer shall verify all overload settings in the motor controller to ensure
proper overload and speed settings required for the application are properly
programmed.

Control panel(s) shall be wired complete with a minimum of #16 MTW wire in the
appropriate colors for the circuits being supplied. 120VAC control shall be red,
grounded AC neutral shall be white, DC control shall be blue, DC neutral shall be
blue with a white tracer, equipment ground shall be green and all incoming and
outgoing external power source wires shall be a yellow configuration. All AC power
wiring shall be a minimum of #12 Black. All wires shall be labeled at both end§'with
heat-shrink wire markers. Internal panel wiring shall be containefl/in non-
flammable, covered wire way.

All panel(s) and panel mounted devices shall be labeled with engraged'1.D. markers
that reference back to the system schematics. Tags shall be whitejwith black core,
engraved as required.

All field wiring and power cables between the waghel cemipactor Main Control
Panel and the Local Push Button Station shall be prdvided by others under the
Electrical Section. VFD rated motor cable [(Belden #29502 or equal) is
recommended for all motors. Motor cables shall,be l¢Ss than 80 ft unless otherwise
specified.

Components:

1.

Main Control Panel
a. Enclosure(s) can be NEMA'12 painted for indoor installations.
b. Enclosure shall not b&Jlocated in a Classified area.

C. Main Control Panehshall be designed with a SCCR rating of 18KA at 480VAC
minimum andYébeled as such, unless otherwise specified.

d. All termigal$yutilized in the main panel shall be 600V rated terminals and
20% gpare~terminal space shall be provided for any potential future
revjsionss

e. The Main Control Panel shall include at a minimum the following

(1) Main fusible disconnect with lockable operator, unless otherwise
specified.

(2) Physical or virtual Hand/Off/Auto (HOA) Selector and Push/pull E-
Stop button.

3) Elapsed run-time meter
4) Indication for "Power On", "Forward" and necessary faults
(5) Fused connection for the wash water solenoid.
f. PLC Based Controls shall include the following:
(1) Programmable Logic Controller (PLC)
(2) Variable Frequency Drive (VFD)
(3) HMI programmable functions as required

4) SCADA Interlocking via Hard Contact and/or Ethernet
Communications Protocols as required.

Local Control Push Button Station
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Enclosure shall be NEMA 7 rated for Classified area installation. Local push
button station must be local to the equipment to maintain requirements of
local safety codes as determined by the Engineer.

Local station shall be mounted within 10 feet or as close to the equipment
as safely possible and be field wired by the electrical subcontractor to the
corresponding terminal inputs in the main control panel.

The remote pushbutton station shall include Forward, Jog, Reverse, and E-
Stop buttons.

3. Sequence of Operations:

a.

The Washer Compactor controls shall enable the push buttoh.sstation
installed near the Washer Compactor when in “Hand” modednd’utilize an
input signal from a remote source when in “Auto” mode, Upoh receiving a
disruption of “remote source” signal in “Auto” mode, thé\Washer Compactor
shall utilize an off-delay timer to allow debris to finish'dep@siting. The wash
water solenoid is energized any time that the wasler dempactor is running,

The Duperon® Speed Controller fault shall b€ cleared by turning off the
Washer Compactor, then waiting approximately three minutes (or time
designated per current UL standards) and\theh turning the HOA back to the
desired setting. A motor overtemp ‘fatilt shall clear automatically when the
motor cools to a temperature withithtile normal operating range.

4, Miscellaneous:

a.

The following shall be proyided by the electrical contractor and are not part
of the Washer Compa¢tor manufacturer scope of supply:

(D Mueunting stands
(2) Meunting hardware
(3) Fleld wiring and conduit

(@) VFD-rated motor cable (Belden #29502 or equal)
recommended for all motors.

(b) Motor cables shall be less than 80 ft. long unless specified
otherwise.

(4) Junction boxes
(5) Installation

Field wiring shall include (but not be limited to) the following connections
as applicable:

(1 All incoming power supply to the main control panel.
(2) All required grounding of the motor and controls.
3) Motor to the main control panel.

(4) VFD-rated motor cable (Belden #29502 or equal) recommended
for all motors.

(5) Motor cables shall be 80 ft. long unless specified otherwise.

(6) Motor thermostat to the terminal inputs in the control panel.
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(7) Wash water solenoid wiring

(8) Input and output signal wiring for remote start/stop as required by
plans/specs.
C. Remote station contacts to the corresponding terminal inputs in the main

control panel.

2.05 Specialty Tools, Spare Parts and Lubrication

A.

Part 3

Duperon does not typically recommend the purchase of additional spare parts, thoughseme
customers prefer to have them on hand.

Plane Bearing Kit includes:

1. Side Auger Supports (2)
2. Upper/Lower Auger Supports  (2)
3. FHSCS: %4-20x1.00 LG  (24)

4. Washer: % Flat SAE (24)
5. Nut: %4-20 Nylock (24)
6. Grease Tube (140z.) 1
7. Anti-Seize Lubricant (1oz.) N

Bagger (optional): A continuous béggsSystem shall be provided for -containing
washed/compacted screenings as they,are'diScharged from the end of the chute. The bagger
shall include quick-release latches, and,a bag dispenser/holder for storing the unused bags
shall be easily removed for refilling. The bag dispenser shall hold (1) continuous bag pack,
with (1) bag pack provided at'delivery of equipment. Bag refills shall be Longofill /Paxxo 90-
meter long refills.

OR

Drop Sleeve (optiondl): A-flexible canvas sleeve shall be connected to the end of the Washer
Compactor steel chute! The sleeve shall provide a guidance for dropping screenings. The
sleeve shall helpycositain the debris as it falls and prevent debris from being scattered by the
wind or othegwise impact the immediate environment. The sleeve shall be constructed of
heavy.duatyvdrethane canvas and be tethered to the surroundings as required (by others).

Execution

3.01  Shipfment

A.

Shipment of all equipment shall be coordinated to allow the Washer Compactor shipment as
one complete integrated assembly unless otherwise specified by the customer, contractor, or
engineer.

3.02 Installation

A.

Equipment shall be installed in strict conformance with the manufacturer’s installation
instructions, as submitted with Shop Drawings, Operation and Maintenance Manuals and/or
any pre-installation checklists. Installation shall utilize standard torque values and be
installed secure in position and neat in appearance. Installation shall include any site
preparation tasks as required by the engineer or manufacturer, such as unloading, touch-up
painting, etc. and any other installation tasks and materials such as wiring, conduit, controls
stands as determined by the customer and/or specified by the manufacturer. All plumbing
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3.03

3.04

shall be completed on site by a qualified individual in accordance with all local and national
plumbing regulations.

B. Anchors: Anchors and nuts shall be 316 stainless steel and furnished for each item of
equipment by the CONTRACTOR.

1. Anchors template drawings shall be included in the submittal to permit verification
of the location structural elements, new or existing in the concrete.

2. Anchors sizes, quantity and requirements will be indicated on the submittal
drawings. Quantity is site specific but typically each Washer Compactor assembly
requires (4) 1/2" dia. x 4 1/2" Lg. embed HILTI HAS RODS w/ RE-500v3 Adifegive
system anchors.

Testing

A. After completion of installation, CONTRACTOR shall provide for tesgtipg=and shall be
performed in strict conformance with the manufacturer’s start up instgfictigns. Testing of the
Washer Compactor shall demonstrate that the equipment is fully, operational and that the
equipment will wash, compact, and deposit materials not to exeeed 4Niriches.

B. Field certification shall include inspection of the following:
1. Verify Washer Compactor is properly leveled=and/anchored per the installation
instructions and site drawings.
2. Assure controls and instrumentation werkin all modes.
3. Assure proper auger rotation.
4. Check to assure all Start-Up requigéments are completed per the Installation Guide.

Onsite Technical Assistance

A Manufacturer shall provide sepficesto’include Installation Certification, and shall include (1)
day for Start-Up and (1) day fdr Training. Manufacturer shall be given minimum 14 days
notification prior to the negd for'such services. To assure the best outcome for the Owner
and Contractor, the Contractor shall provide certification for completion of the PRE-
COMMISSIONING CHEGKLIST. Duperon reserves the right to combine the start-up and
training time for ¢helD@peron® Washer Compactor with that of other Duperon® equipment,
such as the Duperon®¥lexRake®.

End of section
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Part 1

1.01

1.02

1.03

Section 11 3000
Additional Equipment

General

Scope of Work

A.

This section includes the furnishing additional equipment associated with the Monesgensand
Donner Pump Stations Screenings Improvements Project, including:

1. Screenings Waste Receptacle for collection of screenings produced by=thenechanical
bar screen.

2. Underflow Weir installed downstream of the Mechanical Bax Sereén in the Influent
Channel.

3. Manual Bar Screen installed in the channel that formerly*contained the comminutor.
This channel is to be converted into a bypass channel containing a Manual Bar Screen.

All equipment supplied under this section shall be furhished by or through a single supplier
who shall coordinate delivery and installation of the'waste receptacle with the Contractor.

The Contractor shall be responsible to cogrdinate all details of the waste receptacle with other
related parts of the Work, including vetifigation that all structures, piping, wiring, and
equipment components are compatibleé, The Contractor shall be responsible for all structural
and other alterations in the Work required to accommodate the equipment differing in
dimensions or other characteristics™from that contemplated in the Contract Drawings or
Specifications.

Related Sections

A.

The following list &f reldted sections is provided for the convenience of the Contractor and is
for reference only to support commonly referenced sections that are in-general applicable to
all equipmept,supplied. (For complete list of sections see specification index.)

1. All)sections of Division 1 including but not limited to Submittal Procedures, Shop
Brawings, Product Data and Samples, Operating and maintenance information,
Protection of Materials and Equipment, Installation, Testing, and Commissioning,
Instruction of Operations and Maintenance Personnel, and Spare Parts Maintenance

Manuals.
2. Section 11 1000 - Mechanically Cleaned Bar Screen
3. Section 11 2000 — Washer Compactor
4, Section 40 0500 - Process Equipment General Requirements

Reference Standards

A.

B.

American National Standards Institute (ANSI)

American Society for Testing and Materials (ASTM)
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1.04

1.05

1.06

Part 2

2.4

C. American Welding Society (AWS)

D. American Institute of Steel Construction (AISC)

E. American Bearing Manufacturers Association (ABMA)

F. American Gear Manufacturers Association (AGMA)

G. National Electrical Manufacturers Association (NEMA)

H. Underwriters Laboratory (UL)

Submittals

A The equipment manufacturer shall submit the following items:

1. (6) Sets of General Arrangement drawings that illustrapé theMayout of the equipment,
equipment weight, principal dimensions with relatéd” verifications required for
installation.

2. Other related data including descriptive literatute ard*®€atalog cut sheets.

Quality Assurance

A. To assure quality and performance: All €quipntent furnished under this Section and related
sections shall be of a single manufacturer who has been regularly engaged in the design and
manufacture of the equipment and dethonstrates, to the satisfaction of the Engineer, that the
quality is equal to equipment madé€ byjthose manufacturers specifically named herein. Upon
request, the manufacturer shall grovide a reference of such installation sites along with the
relevant contact information.

B. The equipment furnis{led,shall be fabricated, assembled, installed and placed in proper
operation conditjongfh.fell conformity with approved drawings, specifications, engineering
data, and/or recomeridations furnished by the equipment manufacturer.

Warranty

A Manufagturer shall provide a written one-year standard warranty from the date of use of the

waste recCeptacle to guarantee that there shall be no defects in material or workmanship in
any item supplied.

Products

AeCeptable Manufacturers

A. Screenings Waste Receptacle
1. McMaster-Carr
2. Or approved equal.
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B. Weir

1. To be fabricated on site.
C. Manual Bar Screen
1. To be fabricated on site.

2,02 Basis of Design
A Screenings Waste Receptacle
1. The Screenings Waste Receptacle shall be designed such that one plafftgperator shall
be capable of moving the receptacle out of the pump stationgand.depositing its
contents into a dumpster or other waste collection vessel. Equmipment that requires

multiple individuals to move and/or transfer waste is not acceptable.

2. Design Conditions:

Equipment Information:

McMaster-Carr Item No.: 2880T13
Body Material: Polypropylene Plastic, %" thick
Frame Material: Powder Coated Steel
Capacity: 20 cu. ft.
Caster Type: Two Rigid and Two Swivel Casters
Wheel: 5 in. diameter, polypropylene plastic
Exterior Dinfensions:
Length: 42 in.
Width: 30 in.
Height; 37 in.

B. Underflow Weir

1. TTe Underflow Weir plate is to be installed across the width of the influent channel

approx. 12-18" downstream of mechanical screen. Its design is to provide a minimum
upstream water depth of 1 ft with an opening notch, 1-2" across the bottom of plate to
allow sediments and water to pass through to flush the channel invert.

2. Design Conditions:

Equipment Information:

Material: 316 SS
Width: Full Influent Channel Width
(To Be Field Verified by Contractor)
Bent Plate Thickness: 0.5 in.
Bent Plate Dimensions: 1ftx0.5ft
Connection Hardware: Epoxy Anchors
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C. Manual Bar Screen
1. Design Conditions:
Equipment Information:
Material: 316 SS
Bar Shape: Tear Shaped
Bar Opening Size: 3/4”
Minimum Bar Dimensions: 0.25"x0.75”x0.13”
Angle: 45° - @c :
Monessen Pump Station Bar ‘0
Screen Dimensions: Q
Width: 3’-6"
Length: 4'-6” é 2
Donner Pump Station Bar Screen Dimensions: [)0
Width: 2’-6"
Length: 4'-6”
c\*\ )
Part3  Execution

‘b

CONTRACTOR shall field meaxQlemns and check possible interferences.

3.01  Contractor's Verification
A.

3.02 Installation 6
A.

Equipment shall b&ed in strict conformance with the manufacturer’s installation
d

instructions, as su

any pre-installation ghecklists.

End of Section @@

%O

&O
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Part 1

Section 23 0590
Testing, Adjusting, and Balancing

General

1.01 Summary

A.

Section Includes: Requirements and procedures for total mechanical systenis/ testing,
adjusting, and balancing. Requirements include:

1. Measurement and establishment of the fluid quantities of the mechanical systems as
required to meet design specifications.

2. Recording and reporting the results.

Test, adjust, and balance the following mechanical systems:

1. Supply air systems.

2. Return air systems.

3. Exhaust air systems.

4. Hydronic systems.

5. Verify temperature control systenngperation.

This Section does not include:

1. Testing boilers and,pressiire vessels for compliance with safety codes.
2. Specifications for, matérials for patching mechanical systems.
3. Specificatiows_for materials and installation of adjusting and balancing devices. If

devices must.be added to achieve proper adjusting and balancing, refer to the
respectiye system sections for materials and installation requirements.

4. Refuirements and procedures for piping and ductwork systems leakage tests.

Related Documents: Drawings and general provisions of Contract, including General and
Supplementary Conditions and Division 1, apply to Work of this Section.

1.02 Definitions

A.

Systems testing, adjusting, and balancing is the process of checking and adjusting all the
building environmental systems to produce the design objectives. It includes:

1. The balance of air and water distribution.

2. Adjustment of total system to provide design quantities.

3. Electrical measurement.

4. Verification of performance of all equipment and automatic controls.

Test: To determine quantitative performance of equipment.

23 0590-1 MVS202105H



1.03

Adjust: To regulate the specified fluid flow rate and air patterns at the terminal equipment
(e.g., reduce fan speed, throttling).

Balance: To proportion flows within the distribution system (submains, branches, and
terminals) according to specified design quantities.

Procedure: Standardized approach and execution of sequence of work operations to yield
reproducible results.

Report forms: Test data sheets arranged for collecting test data in logical order for
submission and review. These data should also form the permanent record to be used.as the
basis for required future testing, adjusting, and balancing.

Terminal: The point where the controlled fluid enters or leaves the distributiohwsystem.
There are supply inlets on water terminals, supply outlets on air terminals, refiifn/outlets on
water terminals, and exhaust or return inlets on air terminals such as_registers, grilles,
diffusers, louvers, and hoods.

Main: Duct or pipe containing the system's major or entire fluid flow.

Submain: Duct or pipe containing part of the systems' capdeity’ and serving two or more
branch mains.

Branch main: Duct or pipe serving two or more terminals,

Branch: Duct or pipe serving a single terminal.

Submittals

A.

Shop Drawings: Submit in accordance with#Section 01 3300, Submittal Procedures, Shop
Drawings covering the items includéd under this Section. Shop Drawing submittals shall
include:

1. Agency Data: Proof thatthe proposed testing, adjusting, and balancing agency meets
the qualifications specified in Quality Assurance Article.

2. Engineer and Fé€phtiCians Data: Proof that the Test and Balance Engineer assigned
to superviser the” procedures and the technicians proposed to perform the
procedures meet the qualifications specified below.

3. Procedures’and Agenda: Submit a synopsis of the testing, adjusting, and balancing
prgcédures and agenda proposed to be used for this Project.

Certified¥Reports:

1. Submit testing, adjusting, and balancing reports bearing the seal and signature of
the Test and Balance Engineer. The reports shall be certified proof that the systems
have been tested, adjusted, and balanced in accordance with the referenced
standards, are an accurate representation of how the systems have been installed,
are a true representation of how the systems are operating at the completion of the
testing, adjusting, and balancing procedures, and are an accurate record of all final
quantities measured to establish normal operating values of the systems. Follow the
procedures and format specified below:

a. Reports: Upon completion of testing, adjusting, and balancing procedures,
prepare a testing and balancing report. Reports must be complete, factual,
accurate, and legible. Organize and format reports as specified below.
Submit four complete sets of reports to ENGINEER for evaluation and
approval.
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C.

b. Report Format: Report forms shall be those standard forms prepared by the
referenced standard for each respective item and system to be tested,
adjusted, and balanced. Bind report forms complete with schematic systems
diagrams and other data in reinforced, vinyl, 3-ring binders. Provide
binding edge labels with the project identification and a title descriptive of
the contents. Divide the contents of the binder into the below listed
divisions, separated by divider tabs:

1) General Information and Summary.
2) Air Systems.
3) Hydronic Systems.
4) Temperature Control Systems (if applicable).
C. Report Contents: Provide the following minimum informatiofsferms, and
data:
1) General Information and Summary: Inside covetssheet to identify

testing, adjusting, and balancing agency, CQNTRACTOR, OWNER,
ENGINEER, and Project. Include addresses and conhtact names and
telephone numbers. Also include afertiffeation sheet containing
the seal and name address, telephonefumber, and signature of the
Certified Test and Balance Engireer. Include in this division a
listing of the instrumentations.uSed/fpr the procedures along with
the proof of calibration.

2) The remainder of the repértsshall contain the appropriate forms
containing, as a minimwmw, the information indicated on the
standard report forms, prepared by the AABC and NEBB, for each
respective item¢andssystem. Prepare a schematic diagram for each
item of equipment/and system to accompany each respective
report form.ADiagrams are not required for air systems containing
one orgwp téyrinals.

Calibration Reports:

1.

Submit proof that"all required instrumentation has been calibrated to tolerances
specified in thesTeferenced standards, within a period of 6 months prior to starting
Project.

1.04 Quality Assurance

A.

B.

Agengy Qualifications:

1.

Efnploy the services of an independent testing, adjusting, and balancing agency to be
the single source of responsibility to test, adjust, and balance the building
mechanical systems identified above to produce the design objectives. Services shall
include checking installations for conformity to design, measurement and
establishment of the fluid quantities of the mechanical systems as required to meet
design specifications and recording and reporting the results.

An independent testing, adjusting, and balancing agency certified by Associated Air
Balance Council (AABC) or the National Environmental Balancing Bureau (NEBB), in
those testing and balancing disciples required for this Project and having at least
one Professional Engineer registered in the State in which the services are to be
performed, certified by AABC or NEBB as a Test and Balance Engineer.

Codes and Standards:

1.

AABC: "National Standards for Total System Balance."
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2. ASHRAE: ASHRAE Handbook, Current Edition, Testing, Adjusting, and Balancing.

C. Pre-balancing Conference: Prior to beginning of the testing, adjusting, and balancing
procedures, schedule and conduct a conference with the representatives of installers of the
mechanical systems. The objective of the conference is final coordination and verification of
system operation and readiness for testing, adjusting, and balancing.

1.05 Project Conditions

A. Systems Operation: Systems shall be fully operational prior to beginning procedures:

1.06 Sequencing and Scheduling

A Test, adjust, and balance the air systems before hydronic, steam, and refrigerant systems.

Part2 Products (Not Used)

Part 3 Execution

3.01 Preliminary Procedures for Air System Balanging

A. Before operating the system, performhese steps:

1. Obtain design Drawing§ and Specifications and become thoroughly acquainted with
the design intent.

2. Obtain copies of gpproved Shop Drawings of all air handling equipment, outlets
(supply, returngandeexhaust), and temperature control diagrams.

3. Compare,deSign o installed equipment and field installations.

4. Walk “the system from the system air handling equipment to terminal units to
determin€variations of installation from design.

5. Chekclfilters for cleanliness.

6. GHeck dampers (both volume and fire) for correct and locked position, and

temperature control for completeness of installation before starting fans.

% Prepare report test sheets for both fans and outlets. Obtain manufacturer's outlet
factors and recommended procedures for testing. Prepare a summation of required
outlet volumes to permit a crosscheck with required fan volumes.

8. Determine best locations in main and branch ductwork for most accurate duct
traverses.

9. Place outlet dampers in the full open position.

10. Prepare schematic diagrams of system ductwork and piping layouts conforming to
construction records to facilitate reporting.

11. Lubricate all motors and bearings.

12. Check fan belt tension.

13. Check fan rotation.
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3.02

3.03

3.04

Preliminary Procedures for Hydronic System Balancing

A.

Before operating the system perform these steps:

Open valves to full open position.

Remove and clean all strainers.

Examine hydronic systems and determine if water has been treated and cleaned.
Check pump rotation.

Clean and set automatic fill valves for required system pressure.

o ok W e

Check expansion tanks to determine that they are not air bound and thiatthe system
is completely full of water.

7. Check air vents at high points of systems and determinediftall “are installed and
operating freely (automatic type) or to bleed air completelin(manual type).

8. Set temperature controls so all coils are calling for full flow.
9. Check operation of automatic bypass valves (where applicable).

10. Lubricate all motors and bearings.

Measurements

A.

I

Provide all required instrumentation té&¢0bfain proper measurements calibrated to the
tolerances specified in the referencedgstandards. Instruments shall be properly maintained
and protected against damage.

Provide instruments meeting the/Spetifications of the referenced standards.

Use only those instrumentsawhich have the maximum field measuring accuracy and are best
suited to the function beingm#easured.

Apply instrument asgrecenimended by the manufacturer.

Use instruments with” minimum scale and maximum subdivisions and with scale ranges
proper for the valu€'being measured.

When ayelggihg values, take a sufficient quantity of readings which will result in a
repeatghility error of less than 5 percent. When measuring a single point, repeat readings
until twov€onsecutive identical values are obtained.

Takeall reading with the eye at the level of the indicated value to prevent parallax.

USe pulsation dampeners where necessary to eliminate error involved in estimating average
of rapidly fluctuation readings.

Take measurements in the system where best suited to the task.

Performing Testing, Adjusting, and Balancing

A.

Perform testing and balancing procedures on each system identified in accordance with the
detailed procedures outlined in the referenced standards.

Cut insulation, ductwork, and piping for installation of test probes to the minimum extent
necessary to allow adequate performance of procedures.

Patch insulation, ductwork, and housings using materials identical to those removed.
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D. Seal ducts and piping, and test for and repair leaks.

Seal insulation to re-establish integrity of the vapor barrier.

F. Mark equipment settings, including damper control positions, valve indicators, fan speed
control levers, and similar controls and devices, to show final settings. Mark with paint or
other suitable, permanent identification materials.

G. Retest, adjust, and balance systems subsequent to significant system modifications, and
resubmit test results.

3.05 Record and Report Data E %

A Record all data obtained during testing, adjusting, and balancing in accorda h, and on
the forms recommended by the referenced standards, and as approved o mple report
forms.

B. Prepare report of recommendations for correcting unsatisfacto @&ni al performances
when system cannot be successfully balanced.

End of Section
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Part 1
1.01

1.02

1.03

Section 23 3100
Ductwork

General

Summary

A.

Extent of ductwork is indicated on Drawings and on Schedules and by requirements of this
Section.

All duct dimensions shown on Drawings are internal. All ducts shall be supported iff’a seCure
manner and shall be subject to the approval of ENGINEER. System shall be ipra€eerdance
with SMACNA Standards for HVAC duct construction.

Related Documents: Drawings and general provisions of Contract, inc}tidifrg” General and
Supplementary Conditions and Division 1, apply to Work of this Sectios.

Submittals

A.

Shop Drawings: Submit in accordance with Section 01 3300, Submittal Procedures, Shop
Drawings covering the items included under this Sectiofi. Shop Drawing submittals shall
include:

1. Provide Layout Drawings (drawn to scale){6x all duct systems.

2. Submit technical product data andsingtallation instructions for ducts and fittings.
Include pressure ratings, data shewing extent of corrosion resistance to chemicals
being handled, compliance with/ standards listed, duct gauges, reinforcement
methods, and other data necegsary ¥ show compliance with specifications.

Record Drawings: At Projecticldsetut, submit record drawings of installed products, in
accordance with requirements ofiSection 01 7700, Closeout Procedures.

Operation and Maintenance Manuals: Submit in accordance with requirements of Section 01
6000, Product Requireinérts, operation and maintenance manuals for items included under
this Section.

Quality Assurance

A.

Manufaetutef's Qualifications: Firms regularly engaged in manufacture of metal ductwork
prodiets of types, materials, and sizes required, whose products have been in satisfactory
use in sitgilar service for not less than 5 years.

SMAGNA Compliance: Comply with all applicable SMACNA standards for fabrication and
mstallation of ductwork, including:

1. "HVAC Duct Construction Standards, Metal and Flexible."
2. "Rectangular Industrial Duct Construction Standards."

3. "Round Industrial Duct Construction Standards."

4. “Fibrous Glass Duct Construction Standards.”

NFPA Compliance: Comply with following standards:

1. NFPA 904, "Standard for the Installation of Air Conditioning and Ventilating
Systems."

2. NFPA 90B, "Standard for the Installation of Warm Air Heating and Air Conditioning
Systems."
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1.04

Part 2

2.01

2.02

2.03

2.04

Delivery, Storage, and Handling

A. Protect shop-fabricated and factory-fabricated ductwork, accessories and purchased
products from damage during shipping, storage, and handling. Prevent end damage and
prevent dirt and moisture from entering ducts and fittings.

B. Where possible, store ductwork inside and protect from weather. Where necessary to store
outside, store above grade and enclose with waterproof wrapping.

Products
Manufacturers
A. Subject to compliance with specified requirements, manufacturers offering products which
may be incorporated in Work include:
1. Ductwork Materials:
a. Foremost.
b. United-McGill.
Ductwork Materials

A. Exposed Ductwork Materials: Where ductwofk s éxposed to view in occupied spaces,
provide materials which are free from visual imperfections including pitting, seam marks,
roller marks, stains and discolorations, ap@ dther imperfections including those which would
impair painting.

B. Sheet Metal: Except as otherwise indigated, provide galvanized sheet steel complying with
ASTM A 527, lockforming quality; G90)zinc coating in accordance with ASTM A 527, and mill
phosphatized for exposed locations. Paint new ductwork to match existing. Touch up
existing duct where damaged.

Fabrication - General

A. Shop fabricate duetwefrk in 4-, 8-, 10- or 12-foot lengths, unless otherwise indicated or
required to complefe runs. Pre-assemble work in shop to greatest extent possible so as to
minimize field assembly of systems. Disassemble systems only to extent necessary for
shippipgand bandling. Match-mark sections for reassembly and coordinated installation.

B. Fabricate duct fittings to match adjoining ducts and to comply with duct requirements as
applicable to fittings. Except as otherwise indicated, fabricate elbows with centerline radius
equal’to 1.5 times associated duct width, and fabricate to include turning vanes in elbows
Wihere shorter radius is necessary. Square and rectangular mitered elbows shall have turning
vanes supplied in Section 23 3300, Ductwork Accessories. Limit angular tapers to 30 degrees
for contracting tapers and 20 degrees for expanding tapers.

C. Fabricate ductwork with accessories installed during fabrication to the greatest extent
possible. Refer to Section 23 3300, Ductwork Accessories, for accessory requirements.

Rectangular Metal Ductwork Fabrication

A. Rectangular Ductwork and Fittings: Conform to the requirements of the SMACNA "HVAC
Duct Construction Standards,” and to SMACNA "Rectangular Industrial Duct Construction
Standards," except as otherwise required by this Specification.
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2.05 Miscellaneous Ductwork Materials

Part 3

Provide miscellaneous materials and products of types and sizes indicated and, where not
otherwise indicated, provide type and size required to comply with ductwork system
requirements including proper connection of ductwork and equipment.

Duct Sealant: Non-hardening, non-migrating mastic or liquid elastic sealant, type applicable
for fabrication/installation detail, as compounded and recommended by manufacturer
specifically for sealing joints and seams in ductwork. Duct sealant shall be UL listed.

Duct Cement: Non-hardening migrating mastic or liquid neoprene based cenr€ntmstype
applicable for fabrication/installation detail, as compounded and recomménded by
manufacturer specifically for cementing fitting components or longitudinal /seams in
ductwork.

Ductwork Support Materials: Except as otherwise indicated, provide dotsdipped galvanized
steel fasteners, anchors, rods, straps, trim, and angles for suppoxt“of ductwork. Paint
ductwork support materials to match ductwork.

1. The bottom corners of the duct shall be protected hy angles to prevent being cut by
the straps.

2. Hangers for round duct shall be the sling or Saddle‘type.

3. All hangers shall provide a means of vertical adjustment after erection.

4. All ductwork shall be fabricated aund, installed so as to entirely eliminate any

vibration or duct noise using fabficsleeves at fans, etc., as described below.

Execution

3.01 Inspection

A.

Examine areas and conditions under which metal ductwork is to be installed. Do not proceed
with Work until ungatigfactory conditions have been corrected in manner acceptable to
Installer.

3.02 Installation of Metal,Ductwork

A.

Assenfblé-anid install ductwork in accordance with recognized industry practices which will
achieveair-tight (5 percent leakage for systems rated 3 inches and under; 1 percent for
systéms rated over 3inches) and noiseless (no objectionable noise) systems, capable of
perfarming each indicated service. Install each run with minimum number of joints. Align
ductwork accurately at connections, within 1/8-inch misalignment tolerance and with
internal surfaces smooth. Support ducts rigidly with suitable ties, braces, hangers, and
anchors of type which will hold ducts true-to-shape and to prevent buckling. Support
vertical ducts at every floor.

Install concrete inserts for support of ductwork in coordination with formwork, as required
to avoid delays in Work.

Field Fabrication: Complete fabrication of Work at Site as necessary to match shop-
fabricated work and accommodate installation requirements.

Routing: Locate ductwork runs, except as otherwise indicated, vertically and horizontally
and avoid diagonal runs wherever possible. Locate runs as indicated by diagrams, details,
and notations or, if not otherwise indicated, run ductwork in shortest route which does not
obstruct useable space or block access for servicing building and its equipment. Hold ducts
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close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building. Limit clearance to 1/2 inch where furring is shown for
enclosure or concealment of ducts, but allow for insulation thickness, if any. Where possible,
locate insulated ductwork for 1-inch clearance outside of insulation. Do not encase
horizontal runs in solid partitions except as specifically shown. Coordinate layout with
lighting layouts and similar finished work.

Penetrations: Where ducts pass through interior partitions and exterior walls, and are
exposed to view, conceal space between construction opening and duct or duct insulation
with sheet metal flanges of same gauge as duct. Overlap opening on 4 sides by at least.1-1/2
inches. Fasten to duct and substrate.

1. Where ducts pass through fire-rated floors, walls, or partitions, protide fire-
stopping between duct and substrate.

Coordinate duct installations with installation of accessories, dampersy coil frames,
equipment, controls, and other associated work of ductwork system.

Install metal ductwork in accordance in SMACNA, HVAC Duct Comstruction Standards.

3.03 Field Quality Control

A.

Leakage Tests: After each duct system is completed, test far"duct leakage in accordance with
SMACNA, HVAC Air Duct Leakage Test Manual. Repais leaks and repeat test until total
leakage is less than 1 percent of system designeir flow for duct classes over 3 inches and 5
percent for duct classes under 3 inches.

3.04 Equipment Connections

A.

Connect metal ductwork to equipprent,as indicated; provide flexible connection for each
ductwork connection to equipment_ mounted on vibration isolators, and/or equipment
containing rotating machinery.

3.05 Adjusting and Cleaning

A.

End of Sectiof

Clean ductwork intéwmlly, unit by unit as it is installed, of dust and debris. Clean external
surfaces of foreign SubStances which might cause corrosive deterioration of metal or, where
ductwork is to bépdinted, might interfere with painting or cause paint deterioration.

Balancing: \Refér to Section 23 0590, Testing, Adjusting and Balancing, for air distribution
balan€ing ®f metal ductwork; not Work of this Section. Seal any leaks in ductwork that
becomeapparent in balancing process.
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Part 1

General

1.01  Summary

A.

C.

Section 23 3300
Ductwork Accessories

Section Includes: Ductwork accessories Work is indicated on Drawings and on Schedules,
and by requirements of this Section.

Types of ductwork accessories required include:

A L o

Registers, grilles, and diffusers.
Dampers.

Turning vanes.

Duct hardware.

Duct access doors.

Flexible connections.

Related Documents: Drawings and general pravisions of Contract, including General and
Supplementary Conditions and Division 4, apply*to Work of this Section.

1.02 Submittals

A.

Shop Drawings: Submit in agfordanee with Section 01 3300, Submittal Procedures, Shop
Drawings covering the items ificluded under this Section. Shop Drawing submittals shall

include:

1.

Submit manufgCctret's technical product data for each type of ductwork accessory,
including difhiensions, capacities, and materials of construction, and installation
instructions.

Scheduléwet air outlets and inlets indicating Drawing designation, room location,
nufnder furnished, model number, size, and accessories furnished.

Data sheet for each type of air outlet and inlet, and accessory furnished indicating
¢Onstruction, finish, and mounting details.

Performance data for each type of air outlet and inlet furnished, including aspiration
ability pressure drop, throw and drop, and noise criteria ratings. Indicate selections
on data.

Submit manufacturer's assembly-type Shop Drawings for each type of ductwork
accessory showing interfacing requirements with ductwork, method of fastening or
support, and methods of assembly of components.

Operation and Maintenance Manuals: Submit in accordance with requirements of Section 01
6000, Product Requirements, operation and maintenance manuals for items included under
this Section.
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1.03  Quality Assurance

A. Manufacturer's Qualifications: Firms regularly engaged in manufacture of ductwork
accessories, of types and sizes required, whose products have been in satisfactory use in
similar service for not less than 3 years.

B. Codes and Standards:

1. SMACNA Compliance: Comply with applicable portions of SMACNA "HVAC Duct
Construction Standards, Metal and Flexible."

2. ASHRAE Compliance: Test and rate air outlets and inlets in accordang€ with
ASHRAE 70, "Method of Testing for Rating the Air Flow Performance of Qatlets’and
Inlets."

3. UL Compliance: Construct, test, and label fire dampers in accofdan€ with UL
Standard 555, "Fire Dampers and Ceiling Dampers."

4. NFPA Compliance: Comply with applicable provisionsy af NFPA 904, "Air
Conditioning and Ventilating Systems."

5. ARI Compliance: Provide air terminals which havebeen tested and rated in
accordance with ARI 880, "Industry Standard fo@\Air Terminals," and bear ARI
certification seal. Test and rate air outlets andsitilet5}in accordance with ARI 650,
"Standard for Air Outlets and Inlets."

6. ADC Compliance: Test and rate air outlets ang inlets in certified laboratories under
requirements of ADC 1062, "Certificatién, Rating and Test Manual."

7. ADC Seal: Provide air outlets andlinfets‘bearing ADC Certified Rating Seal.

8. AMCA Compliance: Test andgrate¥louvers in accordance with AMCA 500, "Test
Method for Louvers, Dampgrs,and Shutters."

9. AMCA Seal: Provide l6uyérs Bearing AMCA Certified Rating Seal.

1.04  Delivery, Storage, and Handling

A. Deliver ductwork acceéséories wrapped in factory-fabricated fiberboard-type containers.
Identify on outside éf€@ntainer type of device and location to be installed. Avoid crushing or
bending and pseveng dirt and debris from entering and settling in equipment.

B. Store ductwark accessories in original cartons and protect from weather and construction
work traffie/Where possible, store indoors. When necessary to store outdoors, store above
gradé'and enclose with waterproof wrapping.

Part 2 Products

2.01 Marnufacturers

A Subject to compliance with specified requirements, manufacturers offering products which
may be incorporated in Work include:

1.

Registers, Grilles, and Diffusers:

a. Carnes.
b. Titus.
C. Tuttle and Bailey.
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2.02

2.03

2.04

2.05

2. Dampers:

a. Arrow United Industries.
b. Ruskin.
3. Turning Vanes:
a. Anemostat Products Division, Dynamics Corp. of America.
b. Hart and Cooley Manufacturing Co.
C. Titus.
4. Duct Hardware:
a. Ventfabrics, Inc.
b. Young Regulator Co.
5. Duct Access Doors:
a. Air Balance, Inc.
b. Ruskin Manufacturing Co.
C. Ventlock.
6. Flexible Connections:
a. American/Elgen Co., Energy Divisiont
b. Ventfabrics, Inc.
General
A. Ductwork accessories shall begtofrosion-resistant were noted on Drawings and as noted

herein. Refer to Section 22 0860, Plumbing/HVAC General Requirements for corrosion-
resistant requirements.

Registers, Grilles, and Diffusers

A All grilles and diffyserS shall be sized for capacities and air patterns as shown on Drawings.
B. Style: CONTRACTOR shall furnish equipment equal to the following:
1. Supply Registers: Double deflection, 3/4-inch spacing, extruded aluminum with

oppoSed-blade damper, similar to Titus 300 series.

Dampers

A. Manual Dampers: CONTRACTOR shall furnish and install dampers as shown on Drawings
and where required to properly balance the duct system as described by the Associated Air
Balance Council.

B Rectangular Ducts: Provide multiple opposed-blade type dampers. Provide 9-inch maximum
blades made from 16-gauge galvanized steel or aluminum. Provide neoprene edging and
stops, channel iron frames painted with 2 coats of rust-resistant paint and locking quadrants.

Turning Vanes

A. Manufactured Turning Vanes: Provide turning vanes constructed of 1-1/2-inch-wide curved
blades set at 3/4-inch o.c., supported with bars perpendicular to blades set at 2-inch o.c., and
set into side strips suitable for mounting in ductwork.
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B. Acoustic Turning Vanes: Provide acoustic turning vanes constructed of airfoil shaped
aluminum extrusions with perforated faces and fiberglass fill.

2.06 Duct Hardware

A. Provide duct hardware manufactured by one manufacturer for all items on Project for the
following:

1. Test Holes: Provide in ductwork, at fan inlet and outlet and elsewhere as indicated,
duct test holes consisting of slot and cover for instrument tests.

2. Quadrant Locks: Provide for each damper, quadrant lock device on one end ofShaft;
and end bearing plate on other end for damper lengths over 12 inches/Brovide
extended quadrant locks and end extended bearing plates for extern@llyyinsulated
ductwork.

2.07 Duct Access Doors

A. Provide where indicated, duct access doors of size indicted. Alsdzprovide access doors of
each automatic and fire damper, at each humidifier (at the ent@ring side of each coil installed
in a field-fabricated casing), at each duct type humidity controllés or transmitter, and at any
device requiring inspection or maintenance.

B. Construct of same or greater gauge as ductwork, Served;”provide insulated doors for
insulated ductwork. Provide flush frames for unimsulated ductwork, extended frames for
externally insulated duct. Provide one side hinged,ether side with one handle-type latch for
doors 12 inches high and smaller, two handléstypefatches for larger doors.

2.08 Flexible Connections

A. Provide flexible duct connectiong=wherever ductwork connects to vibration isolated
equipment and at each air upil. Canstruct flexible connections of neoprene-coated flame-
proof fabric crimped into duct¥anges for attachment to duct and equipment. Make airtight
joint. Provide adequate joinf, flexibility to allow for thermal, axial, transverse, and torsional
movement, and also capable offabsorbing vibrations of connected equipment.

Part 3 Execution

3.01 Inspection

A. ExamineMareas and conditions under which ductwork accessories will be installed. Do not
proceed with Work until unsatisfactory conditions have been corrected in manner
acceptable to Installer.

3.02 Installation of Ductwork Accessories

Al Install ductwork accessories in accordance with manufacturer's installation instructions,
with applicable portions of details of construction as shown in SMACNA standards, and in
accordance with recognized industry practices to ensure that products serve intended
function.

B. Install turning vanes in square or rectangular 90-degree elbows in supply and exhaust air
systems, and elsewhere as indicated.

C. Install access doors to open against system air pressure. Latches shall be operable from
either side, except outside only where duct is too small for person to enter.
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Coordinate with other work, including ductwork, as necessary to interface installation of
ductwork accessories properly with other work.

3.03 Field Quality Control

A.

Operate installed ductwork accessories to demonstrate compliance with requirements. Test
for air leakage while system is operating. Repair or replace faulty accessories, as required to
obtain proper operation and leak-proof performance.

3.04 Adjusting and Cleaning

A.

End of Section

Adjust ductwork accessories for proper settings, install fusible links in fire da %ﬁnd

adjust for proper action.

1. Final positioning of manual dampers is specified in Section 2 % Testing,
Adjusting and Balancing.

Clean factory-finished surfaces. Repair any marred or scr. &e; surfaces with
manufacturer's touch-up paint. Qé

23 3300-5 MVS202105H



Section 23 3400

Fans
Part1  General
1.01 Summary
A. Section Includes: Fan work as indicated on Drawings and Schedules and by requirements of
this Section.
B. Types of fans required for Project include the following:
1. Cabinet fans (CF).
2. Wall fans (WF).
3. In-line fans (IF).
C. Refer to Division 26 Sections for the following work; not Work affthis Section.
1. Power supply wiring from power source to pgWer connection on fan motors.

Include starters, disconnects, and required electrical-tévices, except where specified
as furnished or factory installed by manufacturer.

2. Interlock wiring between fan units; ahd‘befween fans and field-installed control
devices.

a. Interlock wiring specifiéd ASfactory installed, is Work of this Section.

1.02 Submittals

A. Shop Drawings: Submit in aefopdanee with Section 01 3300, Submittal Procedures, Shop
Drawings covering the items included under this Section. Shop Drawing submittals shall
include:

1. Assembly-typel Shop Drawings showing fan dimensions, required clearances,
constructiofi detdils, and field connection details.

2. Manufacturgr's technical product data for fans, including specifications, capacity
ratings, fah performance curves with operating point clearly indicated, gauges and
finishes of materials, dimensions, weights, accessories furnished, and installation
jrstructions.

d Indicate fan pressure volume curve and horsepower curve on fan
performance curves.

3N Manufacturer's electrical requirements for power supply wiring to fan units. Submit
manufacturer's ladder-type wiring diagrams for interlock and control wiring.
Clearly differentiate between portions of wiring that are factory installed and
portions to be field installed.

B. Operation and Maintenance Manuals: Submit in accordance with requirements of Section 01
6000, Product Requirements, operation, and maintenance manuals for items included under
this Section.

1.03  Quality Assurance

A. Manufacturer's Qualifications: Firms regularly engaged in manufacture of fans, of types and
sizes required, whose products have been in satisfactory use in similar service for not less
than 3 years.
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B. Codes and Standards:

1. AMCA Compliance: Provide fans bearing the AMCA Certified Ratings Seal. Sound rate
fans in accordance with AMCA 300, "Test Code for Sound Rating Air Moving
Devices."

2. ASHRAE Compliance: Test and rate fans in accordance with ASHRAE 51 (AMCA
210), "Laboratory Methods of Testing Fans for Rating."

3. UL Compliance: Provide fans electrical components which have been listed and
labeled by UL.

1.04 Delivery, Storage, and Handling

A. Deliver fans with factory-installed shipping skids and lifting lugs; pack_egmpoOnents in
factory fabricated, protective containers.

B. Handle fans carefully to avoid damage to components, enclosures, and finish. Do not install
damaged components; replace and return damaged components to faiymanufacturer.

C. Store fans in clean, dry place and protect from weather and cofist#uction traffic.

D. Comply with manufacturer's rigging and installation instfuctions for unloading fans and

moving them to final location.

1.05 Extra Materials
A. Furnish to OWNER, with receipt, 1spare set of belts,for each belt-driven fan.

Part 2 Products

2.01 Manufacturers

A. Subject to compliance with specified requirements, manufacturers offering products which
may be incorporated infWaorKinclude:
1. Cabinet Fgniss
a. Greenheck
b. American Air Filter.
C. McQuay, Inc.
d. The Trane Co.
Q. Wall Fans:
a. Greenheck.
b. Jenn Fan.
C. Loren Cook Company.
3. In-Line Fans:
a. ACME Engineering and Manufacturing.
b. Greenheck.
C. Loren Cook.
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2.02

2.03

2.04

Equipment

A.

The equipment shall be factory built and factory tested. Repair or replace any items which
fail to obtain specified performance. All fans shall be statically and dynamically balanced and
tested.

Fan ratings shall be based upon tests performed in accordance with the test code set up by
the Air Moving and Conditioning Association. Each fan shall carry, near the manufacturer's
nameplate, the seal authorized by AMCA indicating that the ratings are certified.

Fans having explosion-proof and corrosion-resistant requirements are noted on Drawings.
Refer to Section 22 0500, Plumbing/HVAC General Requirements, for explosion-proef and
corrosion-resistant requirements.

On the fan performance curves, the fan volume selection point shall be a mifiimum of 15
percent greater than the volume at the peak of the pressure volumle furve. Brake
horsepower at the selection point shall not exceed 95 percent ,0f the rated motor
horsepower.

Cabinet Fans (CF)

A.

Casing: Provide 18-gauge steel casing, reinforced with $teel angle framework. Furnish
removable panels in fan and coil sections to provide accesstoall internal parts. Paint casing
with epoxy primer and finish with baked-on enamel or‘provide€ galvanized steel.

Centrifugal Fans: Fans shall be statically and dyramically balanced and tested after being
installed in factory-assembled fan sections. Insfali\fans on shafts supported by permanently
sealed or lubricated ball bearings. Provide, adjustable drives. Provide externally mounted
grease fittings for lubricated fan bearingshFanishafts shall not pass through their first critical
speed as unit comes up to rated rpm.

Motors: Provide totally enclosed, fancooled, premium efficiency motors, factory installed
and wired to a junction box. MQutt jtfiction box on the outside of the fan casing.

Insulate unit interior with ISinch fiberglass-type insulation securely fastened with adhesive.

Filter Box: Furnish filterfack*with 1-inch throwaway, low-velocity type filters. Filter velocity
shall not exceed 508~ fpna. Provide access doors on both sides. Filters shall fit snugly to
prevent air bypassyBath sides of the filter box shall be flanged for fastener holes.

Coils: Provide chilled water and hot water coils with aluminum fins mechanically bonded to
1/2-inch O seamless copper tubes. Factory test coils at 400 psi.

Drain\P4n?) Provide galvanized steel pan under entire cooling coil with 3/4-inch drain
connectiofis at both ends.

Mixing Box: Provide opposed-blade, low leakage dampers with edge and jamb seals. Provide
Mterconnecting linkage components for left- or right-hand attachment onto 1/2-inch rods.
Provide access panels on each side of mixing box. Provide with duct connection flanges and
necessary fastener holes.

Isolators: Provide rubber-in-shear mounts.

Wall Fans (WF)

A.

Provide direct-drive or belt-drive wall fans with complete assembly of fabricated steel,
welded construction, and an aluminum propeller.

Motors: Provide totally enclosed, fan cooled, premium efficiency motors.

Accessories: Provide with wire guards, weatherproof aluminum gravity shutters, and speed
controller.
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2.05

Part 3

3.01

3.02

In-Line Fans (IF)

A. Fans shall be axial, vane-axial, or centrifugal as noted on Drawings.

B. Unit shall be belt-driven or direct-driven as noted on Drawings. Provide belt-driven fans
with adjustable drives.

C. Provide heavy-duty, grease-lubricated ball or roller bearings. Fans shall have airtight door of
ample size to allow complete inspection. The housing shall be flanged to fit into the
ductwork.

D. Motors: Provide totally enclosed, fan cooled, premium efficiency motors.

Guards: Motor belts shall be protected with sheet metal guards. Guards shallybe easily
removed for inspection. Provide openings located at each shaft center for rgtatién checking.
Securely fasten the guard to the fan. The guard shall comply with all (e ¥e’cal and State
safety codes.

F. Wheels: For axial or vane-axial fans, provide wheels with alifminum propeller blades
mounted in a cast aluminum hub.

G. For in-line centrifugal fans, provide backward-curved, non,guerloading wheels.

Accessories: Motor cover, inlet safety screen, discharge saféty screen, mounting feet, inlet
bells, and companion flanges.
Execution
Inspection
A Examine areas and conditionSywhder which fans are to be installed. Do not proceed with

Work until unsatisfactory denditiens have been corrected in manner acceptable to Installer.

Installation of Fans

A.

Install fans wheré&indiCated, in accordance with manufacturer's installation instructions, and
with recognizéq industry practices to ensure that fans comply with requirements and serve
intended purposess

AccessyRrovide access and service space around and over fans as indicated, but in no case
less thauf that recommended by manufacturer.

Suppert: Provide 4-inch-high concrete pad under floor-mounted fans.

ksolation: Set fans on vibration isolators; fasten in accordance with manufacturer's
installation instructions.

Electrical Wiring: Install electrical devices furnished by manufacturer but not specified to be
factory mounted. Furnish copy of manufacturer's wiring instructions submittal to electrical
Installer.

1. Verify that electrical wiring installation is in accordance with manufacturer's
submittal and installation requirements of Division 26 Sections. Ensure that rotation
is in direction indicated and intended for proper performance. Do not proceed with
fan start-up until wiring installation is acceptable to fan Installer.

Ductwork Connections: Refer to Division 23, Ductwork Sections. Provide flexible
connections on inlet and outlet duct connections.
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3.03 Field Quality Control

A. Upon completion of installation of fans, and after motor has been energized with normal
power source, test equipment to demonstrate compliance with requirements. Where
possible, field-correct malfunctioning equipment, then retest to demonstrate compliance.
Replace equipment which cannot be satisfactorily corrected.

3.04 Adjusting and Cleaning

A. Start-up, test, and adjust fans in presence of manufacturer's authorized representative.

End of Section 6
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Part 1

1.01

Section 26 0500
Electrical General Requirements

General
Description
A. Scope of Work

1. These Specifications and the accompanying drawings contemplate the furnishing/and
installation of all materials, equipment, supplies, testing, adjustments, ¥bor, and
supervision required for the complete performance of all operationg.refating to the
electrical and instrumentation.

2. The CONTRACTOR shall be held responsible for the complete fand satisfactory
accomplishment of all Work inclusive of whatever miscellarieou$ material and/or
appurtenances are required to perfect the installation, andjdemonstrate that all
electrical systems will operate satisfactorily under nofmal op€rating conditions.

3. The CONTRACTOR shall be responsible for all electricahconnections to equipment.
Electrical connections in addition to making wire€oqnections shall include, but not
be limited to, furnishing, installing, and testi@g\cirCuit protection devices, motor
overload devices, conduits, and fittings needed\to ensure a complete and operable
electrical installation.

B. Related Work Specified Elsewhere

1. Cast-in-Place Concrete: Section 038000

2. Basic Materials and Methodsz, Section 26 0510
C. Responsibility

1. It shall be the responsibility of the CONTRACTOR to furnish a complete and fully
operating systént.gThe CONTRACTOR shall be responsible for all details which may
be necessafy«t6” properly install, adjust, and place in operation the complete
installatioty, Fhe CONTRACTOR shall assume full responsibility for additional costs
which mayd'esult from unauthorized deviations from the Plans and Specifications.

D. Apporsionment of the Work

1. The CONTRACTOR shall classify and apportion all materials and performance of all
labor to the several trades involved in accordance with all local customs, rules,
regulations, jurisdiction awards, decisions, etc., insofar as they may apply and as
required to efficiently execute the Work involved in this Contract.

B Cooperation of the Contractor

1.

The CONTRACTOR shall coordinate the work of Subcontractors of each trade to avoid
interference in the Work and to avoid delays in the construction. He shall coordinate
the Work of all Subcontractors to obtain a first-class workmanlike system.

Where interference occurs as a result of poor cooperation between Subcontractors
and the coordination on the part of the CONTRACTOR, the OWNER reserves the right
to change the Work in hand to resolve the interferences and such changes will not be
considered as extras.

26 0500-1 MVS202105H



Damage to Other Work

1.

The CONTRACTOR will be held responsible for all damage done by his workmen. All
patching and repairing of damaged Work shall be done by the CONTRACTOR.

Maintenance Prior to Final Acceptance

1. The CONTRACTOR shall be responsible for the maintenance of equipment and
systems installed until final acceptance by the OWNER, and shall take such measures
as necessary to ensure adequate protection of all equipment and materials@uring
delivery, storage, installation, start up, temporary operation, and shut dowar;

Accessibility

1. All equipment shall be installed so as to be readily accessiblg for operation,

maintenance, and repair, subject to the approval of the ENGINEER:

Cutting and Patching

1.

2.

3.

The CONTRACTOR shall perform all cutting and pat€hing that may be necessary for

the installation of the Work.

Major wall penetrations shall not beymadé,without the written consent of the

ENGINEER unless they are called foy onf thie Construction drawings.

Structural steel shall not be cut, yweldeds0r altered in any way without the written

consent of the ENGINEER.

1.02  Quality Assurance

A.

Reference Standards

Unless otherwise specified) the Work of this Section shall conform to the applicable portions
of the following Standafd/Specifications:

Y B L R

o O S ey
B w N o= o

ANSI - The Afnerican National Standards Institute

ASA - Acdeustical Society of America

ASTM¢ The American Society for Testing Materials

ETL - Electrical Testing Laboratories

IEEE - The Institute of Electrical and Electronic Engineers
ICEA - The Insulated Cable Engineers Association

ISA - The Instrument Society of America

ITL - Independent Testing Laboratories

JIC - Joint Industrial Conference

NACE - National Association of Corrosion Engineers

NEC - The National Electric Code

NEMA - The National Electrical Manufacturers Association
NESC - The National Electrical Safety Code

NFPI - The National Fire Protection Institute
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1.03

15.

OSHA - Federal Occupational Safety and Health Act

16. UL - Underwriters Laboratories, Inc.
17. FM - Factory Mutual Insurance Underwriters
B. Erector Qualifications
1. All Work shall be performed in accordance with latest accepted standards and
practices for the trades involved. The workmanship shall be subject to the approval
of the ENGINEER at all times.
2. Only experienced craftsmen will be allowed to perform the items of Work agequired
within this Project.
C. Requirements of Regulatory Agencies
1. All materials and equipment required for the Work andqtheirNinstallation shall
conform to all national, state, county, and local codesy rules, regulations, and
ordinances. Each contractor shall secure all permits, faspections, and tests required
in connection with his Work.
2. Any changes in the drawings and/or Specificationg réguired to conform to the above
codes, laws, rules, and/or regulations shall beaket up with the ENGINEER by the
CONTRACTOR before submitting his Prop8sal, After entering into the Contract, the
CONTRACTOR shall be held responsible, t§ make all changes required to conform to
the above ordinances, laws, rules, andfonrégulations without extra expense to the
OWNER, except in the instance offerdinarices, laws, rules, and/or regulations which
are revised or enacted subsequenf#o the time of signing the Contract.
Submittals
A. Schedule
1. The CONTRACTOR shall submit a schedule in accordance with Section 01 3300,
Submittal Prodedures, for review to the ENGINEER outlining the steps to be taken to
maintaineléctrical service and showing the coordination effort which will be taken to
coordinate‘th&work between the various trades.
B. Samples
1. Wlien directed by the ENGINEER or required by the Specifications, the CONTRACTOR
shall submit samples of materials and accessory equipment such as lighting fixtures,
switches, receptacles, etc.
2 The CONTRACTOR shall not use these materials in the Work until the ENGINEER has
had ample time to determine the products suitability and compliance with the
Specifications. In general, two weeks shall be considered ample time to approve or
reject the submitted sample.
C. Shop Drawings and Product Data
1. Submit shop drawings and product data as required in Section 01 3300, Submittal

Procedures. The CONTRACTOR shall submit the following types of information for

approval by the ENGINEER before any equipment is installed.

a. Catalog Cuts and/or Product Data Sheets - Catalog cuts shall be provided for
standard manufactured items such as conduit and conduit fittings, electric
heaters, lighting fixtures, lighting panels, instruments, motors, switches,
transformers, wire, etc. Each sheet shall identify the exact equipment for
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which it is intended. All pertinent information such as physical dimensions,
current rating, horsepower, kilowatt rating, phase, power factor, voltage,
NEMA classifications, and material type shall be indicated. Also shown shall be
approved listings such as UL label or other testing agencies.
Vendors Standard Drawings - 24" x 36" drawings are preferred, however, where a
manufacturer's standard equipment is being used, his "full size" standard drawings
may be submitted for approval provided the following information is included on the
drawings:

a. Identity of equipment for which drawing is intended.

b. Optional features to be used for this Project identified.

C. Field connections clearly identified complete with necessary terminglandsvire
numbers.

d. Sequence of operation shall be written on the drawing unlesS, the control

diagram is easily understood without a sequence of operatioh,
Note: Sequence of operation will be required if determined ngcessary by the
ENGINEER.

Process Control Drawings

1.

4.

The CONTRACTOR shall submit wiring diagrams 0t ®ach piece of equipment, term-
ination cabinet, starter, switch, relay, indicat@r\coitroller, recorder, annunciator,
telemetering equipment, etc.

All drawings shall be 24" x 36", reprodugiblle media, with border, title block, symbols,
etc., as used on the Contract drawings and approved by the ENGINEER. Ladder
diagrams and wiring diagrams shall cénfetm to JIC format and include line numbers,
item numbers, source of power, tepfnifal numbers, wire numbers, etc. Wire numbers
and item numbers shall be assignedvising the line numbers on the ladder diagrams.
Where applicable, and if thesCANTRACTOR desires, he may purchase reproducible
media or electronic fil¢s (When approved by the ENGINEER) of the process control
drawings from the ENGINEER, modify these drawings as required, and utilize them
as shop drawings.

Note: bond copies\wilt be acceptable for the approval issue only.

Test Reports

1.

2.

When disegted, the CONTRACTOR shall submit the manufacturer's test reports on any
equipment proposed for this Project.

TheuCONTRACTOR will maintain a complete set of test records covering all tests
reguired by this Specification. The records will include the date, equipment or system
tested, testing conditions, test results, and CONTRACTOR verification. The records
will be available for review during construction and will be submitted to the
ENGINEER upon completion of the Project.

Certificates

1.

The CONTRACTOR, upon completion of his portion of the Project, shall secure and
present to the ENGINEER a certificate of inspection and approval from the depart-
ment having jurisdiction over his work, if such be issued. The CONTRACTOR shall pay
all fees in connection with the above requirements.

Operation and Maintenance Data

1.

Provide maintenance manuals as required in 01 3300, Submittal Procedures, for the
mechanical bar screen, the washer-compactor, and the main control/instrumentation
panels.
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H. Record Drawings

1.

It shall be the responsibility of the CONTRACTOR to provide all drawings pertaining
to his Work. All drawings including both manufacturer's drawings and engineer
design drawings shall be on reproducible media as approved by the ENGINEER.
Electronic record drawings will be acceptable when approved by the ENGINEER.
The drawing set shall include site plan and floor plans of each elevation showing the
location of all equipment, lighting fixtures, embedded conduit, grounding, conduit
size, conduit routing, wire size, etc. Schematic ladder diagrams for each piéce of
equipment and system using JIC format. Wiring diagrams of each piece of equipnfent,
termination cabinet, starter, switch, relay, indicator, controller “&ecCorder,
annunciator, telemetering equipment, etc. The CONTRACTOR shall Accurately
maintain the set of drawings and submit prints at various stages_of\thé Work, upon
request of the ENGINEER. The final revised record drawings shdll be turned over to
the ENGINEER upon completion or termination of CONTRACTQR S\responsibility to
this Contract. The CONTRACTOR shall purchase mylarssafthe design drawings from
the ENGINEER.

1.04  Delivery, Storage, and Handling

A. Storage
1. All electrical equipment and materialg(shail”be stored in a location and manner to
protect against damage.
B. Delivery and Handling
1. Materials and equipmgnt shall be delivered, unloaded, and handled in a manner to

protect against damagef’ The CONTRACTOR shall repair or replace all damaged or
defective material ‘at the’ENGINEER's option and at no cost to the OWNER or the
ENGINEER.

1.05 Job Conditions

A. Existing Conditions

1.

The&CONTRACTOR shall be responsible for determining the existing conditions at the
tipte the electrical work begins and arrange for surveys, trenching, concrete work,
conduit sleeves, and any other work necessary to perform the electrical installation.

B. Environmental Requirements

1.

The CONTRACTOR shall exercise caution during installation and afterward to assure
all equipment is protected from adverse environmental conditions such as tem-
perature, wind velocity, humidity, rain, ice, etc.

C. Protection of Work and Property
1. All materials and equipment both before and after erection shall be properly pro-
tected and kept in a clean condition.
2. All conduit ends and parts of equipment left unconnected shall be capped, plugged or
properly covered to prevent the intrusion of foreign matter.
3. The use of tarpaulins or plastic sheets for temporary enclosures, protection of

materials, etc, will not be permitted in areas where burning and/or welding
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Part 2

2.01

Part 3

3.01

3.02

3.03

operations are going on or in any location where there may be the slightest hazard of
their use contributing to a fire.

4. Any equipment which has been installed and later becomes damaged shall be
replaced or repaired at the ENGINEER's option at the CONTRACTOR's expense.

D. Sequencing
1. The CONTRACTOR shall so schedule his Work to assure that he does not delay the
work of any other trades. He shall also supply sleeves, supports, anchors, hangers,
and other items that are to be included in the work of other trades and ptoyide
information for positioning.
Products
Materials
A All material and equipment furnished and installed by the CONVI'RACTOR for the permanent
Work shall be new, unused, of the best quality of make specifiedgShall be free from defects of
any character, and shall be listed as approved by the UL and/ar FM:
B. Equipment with aluminum buses, aluminum conduits fitfings, sépports and conductors are not
acceptable.
C. Outdoor electrical equipment shall be weatherproof, NEMA 4X (stainless steel), unless
otherwise indicated.
D. Unless otherwise specified in other DiviSion 26 sections, the sheet metal surfaces of equipment
enclosures shall be coated with a rugttesisting primer.
E. Over the primer, a corrosion resistant baked enamel finish shall be applied. The color shall be
ASA No. 49, medium light gray,
Execution
General
A. The CONTRACTOR shall install electrical work in accordance with the codes and standards

specified, éxcept where more stringent requirements are indicated or specified, verify that
material%and equipment properly fit the installation space with clearances conforming to the
cddes)and standards specified except where greater clearance is indicated. Perform work as
reqtiired to correct improper installations, at no additional cost to the OWNER.

Electrical Supervision

A In addition to supervision required under the General Conditions, the CONTRACTOR shall assign
a competent representative to supervise the electrical construction work from beginning to
completion and final acceptance.

Inspection

A The CONTRACTOR shall inspect each item of material and equipment for damage, defects,

completeness, and correct operation before installing. Inspect previously installed related work
and verify that it is ready for installation of electrical work.
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3.04

3.05

3.06

Preparation

A Prior to installing electrical work, the CONTRACTOR shall ensure that installation areas are
clean, shall maintain the areas in a broom-clean condition during installation operations, shall
clean, condition, and service equipment in accordance with the manufacturer's instructions,
approved submittals, and other requirements indicated or specified.

Workmanship

A The CONTRACTOR shall employ skilled craftsmen experienced in installation of the g/pes of
electrical materials and equipment specified. The CONTRACTOR shall use specialized
installation tools and equipment as applicable and produce installations free of defects,

Field Quality Control

A Equipment Start-Up

1.

After completion of the installation, all systems and equipmerit shall be tested by the
CONTRACTOR in the presence of the ENGINEER under actual operating conditions.
Tests shall be performed according to manufacturgr $recommendations.

The CONTRACTOR shall include with his bid th&wservides of all required Equipment
Manufacturer's field service technicians fosa%€siod necessary to complete the work
to the satisfaction of the ENGINEER and, OWNER.

This service shall be for the purposes gf shéck-out, initial start-up, certification, and
instruction of plant personnel.

A written report covering the tethutician's findings and installation approval shall be
submitted to the ENGINEER govening all inspections and outlining in detail any
deficiencies noted.

Specific requirements#if any) for a particular system or piece of equipment are
contained in the particwar specification sections. The CONTRACTOR's responsibility
relative to coordiniating“these services is contained in Section 01 7700, Closeout
Procedures.

B. Manufacturer's Sup€ryision and Field Installation Check

1.

Where Spegified, electrical equipment manufacturer shall furnish the services of an
auphrerized representative especially trained and experienced in the installation of his
gguipinent to 1) supervise the equipment installation in accordance with the
approved submittals and manufacturer's instructions; 2) be present when the
€quipment is first put into operation; 3) inspect, check, adjust as necessary, and
approve the installation; 4) repeat the inspection, checking, and adjusting until all
trouble or defects are corrected and the equipment installation and operation are
acceptable; and, 5) prepare and submit the specified Manufacturers' Certified report.
Include all costs for representative’s services in the contract price.

C. Final Operation Tests

1.

The CONTRACTOR shall test all electrical systems for not less than 168 hours, with
no interruptions except for normal maintenance or corrective work. Conform to the
approved test plan. Coordinate with final operation test required under Section 40
0500, Process Equipment General Requirements.

a. Testing Materials - The CONTRACTOR shall furnish labor, instruments,
recorders, gages, materials, and power for tests as required.
b. Testing Methods - The CONTRACTOR shall operate systems continuously 24

hours a day under constant inspection of trained operators. Cause variable
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End of Section

speed equipment to cycle through the applicable speed range at a steady rate
or change. Induce simulated alarm and distressed operating conditions, and
test controls and protective devices for correct operation.
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Part 1

1.01

1.02

Part 2

2.01

General

Description

A.

Section 26 0510
Basic Materials and Methods

Requirements specified in Section 26 0500, Electrical General Requirements, are part ofsthis

Section.

This section forms a part of all other sections of Division 26, unless ©Gtherivise

indicated.

Related Work Specified Elsewhere

1.
2.

Submittals

A.

Cast-in-Place Concrete: Section 03 3000
Electrical General Requirements: Section 26 0500

The CONTRACTOR shall submit for the ENGINEER's, affprevalimaterial lists, shop drawings,
and factory test reports, to the extent required in thisseeétion and Section 26 0500, Electrical

General

Products

Requirements.

Basic Equipment and Materials

A.

Service

1.
2.

Power distributiqinis/480 volt, 3 phase, 3 wire plus ground wire.

Motors 1/2 HP\dnd larger shall be 3 phase 3 wire plus grounding conductor: motors
under 14 HP"shall be 208 or 120 volt single phase (2 wire plus ground wire) either
singletpole §r capacitor starting only.

Disconnect{Switches

1.

Prpovide heavy-duty rated disconnect switches of the types and ratings, as indicated
on the Plans. Disconnect switches shall be NEMA 7 hazardous locations, 3-pole, and
rated for 600 VAC minimum. All disconnect switches shall be provided with a pad-
lockable operating handle. Disconnect switches shall be manufactured by Square D,
Allen Bradley, General Electric, or Eaton Cutler-Hammer.

Wire Size and Insulation (low voltage)

1.

Wire for all branch circuits, including power and lighting shall consist of No. 12
minimum size copper conductors, type XHHW-2 or THWN-2, insulated with
Underwriters' approved 600 volt insulation, and in accordance with the following:
All rubber and rubber-like insulated wire and cable shall be manufactured and tested
in accordance with ICEA Publication No. S-19-81 (latest edition), NEMA Publication
No. WC3.
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10.

All thermoplastic insulated wire and cable shall be manufactured and tested in
accordance with ICEA Publication No. S-61-402 (latest edition), NEMA Publication
WC5.

All cross-linked polyethylene insulated wire and cable shall be manufactured and
tested in accordance with ICEA Publication No. S-66-524 (latest edition), NEMA
Publication No. WC7.

Indoor lighting branch circuits and 120 volt receptacle circuits shall be single
conductor solid copper, 600 volt insulation, Type THWN-2moisture and heat
resistant thermoplastic approved by N.E.C. for operating temperature of 75°C and for
installation in wet or dry locations.

Type "XHHW-2" heat resistant wire shall be used for wiring of recessed fixtoressand
between fixtures and their adjacent outlets.

For 480 volt standard service, single conductor stranded copper cable ghall have
corona, ozone, heat and moisture resistant cross-linked polyethyléne 600 volt
insulation, or approved equal, rated to withstand a copper tetapérature of 90° C.
without deterioration. It shall meet applicable ICEA Standards, and be UL labeled
XHHW-2.

All wire and cable, including feeders, main and branch, circuits, shall be color coded
as follows:

208/120 Volt 480/27/N/6lt

Color Phase ColtrS, Rhase

Black A Bfown A
Red B Qrarige B
Blue C Yellow C
White Neutral Gray Neutral
Green Ground Green Ground

Conductors No. 8 and sudaller shall have color coded insulation, Conductors No. 6 and
larger shall have temminations and conductors in pull boxes taped with colored tape,
not less than two inches wide.

All wire and cabl€ shall be continuous in the same color code and type to its extreme
termination{peint. The use of different type of insulated wire to the same device or
equipmenthwill not be accepted. Manufacturers shall be Anaconda, General Cable,
General'*EleCtric, Okonite, Triangle, or equal.

Controel Wiring

1.

Control circuit, single conductor field wire shall be No. 14 AWG, stranded copper with
30-mil thick wall of cross-linked polyethylene or polyvinyl chloride insulation rated
to withstand a copper temperature of 90°C at 600 volts without deterioration. It shall
meet applicable ICEA Standards.

Multi-conductor control cable shall consist of individual conductors, No. 14 AWG,
stranded copper with 30-mil thick wall of insulation rated to withstand a copper
temperature of 75° without deterioration. The insulation shall be a 20-mil wall of
polyethylene with a 10-mil thick polyvinyl chloride jacket. The individual conductors
shall be identified per Paragraph 5.6.3. of ICEA Publication No. S-61402 and shall be
cabled together with suitable fillers and binder tape to give the completed cable a
substantially circular cross section.

An overall sheath of black polyvinyl chloride shall be applied to the cable and shall
not be less than the following thickness:
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No. of Conductors Jacket Thickness

2-5 .045"
6-14 .060"
15 and above .080"
4. The entire cable shall meet applicable ICEA Standards and tests for thermoplastic
insulated cables.
5. All control wires to be identified with vinyl wire markers.
Panel Wiring
1. Panel wiring shall be a minimum 14 AWG-MTW, 60° rated for AC*Cohnections.
Thermoplastic wire cover shall be rated at 600 volts and be colored ked/for AC wires;
light blue shall be used for DC wires; canary yellow shall€bejused for wires
interconnecting with other control panels or systems whichqitay be energized from
alternate power source; green shall be used on all groun& wirse connections; black
wire shall be used for power source and white shall b&uged for power neutral.
2. All instrument shields shall be connected to a commorground termination in the
control panel. Shields shall not be grounded in the field.
3. No splices of either control or instrument wiringZshall be permitted outside of
termination points.
4. All wires comprising the various contr@l Systems for this installation shall be
identified at each termination with wir€ idertification tags.
5. Numbered tags shall be of the typesmantfactured of laminated mylar and be capable
of withstanding temperatures to8@09F. without deterioration and discoloration.
6. Each wire number shall be "golid%preprinted and not pieced from single and/or

double-digit tags.

Shielded Single Pair Cable

1.

For general shieldedbservice, single-pair cables shall consist of two conductors,
twisted togeth€p/ served with a continuous aluminum mylar shield with grounding
bleed wige dndyprotected with an insulating jacket.

Individual“¢oriductors shall consist of a tinned, soft annealed copper conductor,
stranded,sisulated with a 24-mil thick wall of polyethylene. The twisted pair shall
beGlor coded and sized as follows:

Runs under 400 feet No. 16 AWG
Over 400 feet No. 14 AWG

Multiple Conductor Shielded Cable

1.

This cable construction shall be an assembly of twisted pairs cabled together and
served with an overall aluminum mylar shield with grounding bleed wire, with an
extruded jacket of polyvinyl chloride having a thickness as follows:

Cable Size Jacket

3 and 7 pair 60 mils
Portable cords shall consist of flexible, bunch stranded, plain annealed copper

conductors with a 600 volt heat and moisture resistant rubber insulation suitable for
operation with a 60° C. copper temperature. Individual conductors shall be color
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coded for identification and cabled with suitable high strength fillers to give the
completed cable a circular cross section.

Conduits and Fittings

1. Conduits shall be manufactured in conformance with the latest published standards
of ANSI, ASTM, and UL and shall be as follows:

2. All exposed interior and exterior conduits shall be rigid aluminum. Couplings and
connectors shall be threaded type. All conduits buried in earth shall be Schedule 40
PVC.

3. Conduit terminations shall consist of double locknuts and insulated bushing;paintight

connectors, or threaded hubs as applicable to maintain the rating of theseriéloSure to
which it is being terminated.

4. All joints in conduits shall be made with standard couplings unless\neither conduit
can be turned; then, union shall be made with 0.Z. Type "SP" split€oupling or Erickson
couplings. Running threads are not permitted.

5. Conduit expansion fittings shall be 0.Z. Type "DX" with beitdin®jumper, as required.

6. PVC conduit material shall have tensile strength of%7,000 psi at 73.4° F, flexural
strength of 11,000 psi, and compressive strength of 8,608, psi.

7. PVC conduit fittings and covers shall be of the sam¢ manufacturer as the PVC conduit.

8. Flexible liquid tight conduit shall be provided fgteoithections to vibrating or rotating

equipment. Conduit shall be UL listed for u$e fa, Class I Division 1 hazardous locations.
Killark ECF-212, or equal with Appleton,STN Series fittings or equal, as required.

9. Flexible steel conduit similar to "Greenfield “Shall not be permitted.

10. Provide conduit seal fittings UL listed fer*eSe in Class [ Division 1 hazardous locations.
Appleton, Crouse Hinds or equal:

Pull Boxes

1. Pull boxes, junction bo%€s, and cable support boxes of proper size and design shall be
provided in accordance with the N.E.C. and as required to facilitate installation of
wires. All boxes shalllbe sized in accordance with the N.E.C. Covers shall be gasketed
and held in pladefwith corrosion resistant machine screws. Cable supports for vertical
runs shall bé provided at code required locations, within pull or junction boxes. Boxes
shall he NEMA 12 for inside and NEMA 4 316 stainless steel for outside use where
exposeditgsthe weather or where otherwise called for on the drawings.

2. Pulf"boxes located in "hazardous areas” shall be in strict accordance with National
Ele¢tric Code requirements for the type of area classification and as identified on the
drawings.

Outlet Boxes

1. Cast steel outlet boxes shall be used for every outlet and switch where called for on

the drawings and as herein specified. All cast boxes shall meet the requirements for
galvanized finish specified for steel conduits.

2. All outlet boxes for exposed work shall be of cast steel construction with threaded
openings Type "FS" or “FD” unless noted otherwise.
3. Provide temporary caps on boxes similar to Gedney, "Red Caps" during construction.

Caution Tags
1. Each panel receiving power from a separate source which is not disconnected by the

primary disconnect means shall have a laminated orange tag 3" wide x 1-1/2" high
with 1/4-inch high white lettering reading:
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2.02

2.03

2.04

2.05

Mixes

A.

"CAUTION SEPARATE VOLTAGE SOURCE"
Nameplates

1. Safety switches, lighting panels, starter enclosures, panelboards, etc.,, nameplates
shall be of laminated white plastic with black lettering and shall be attached with
sheet metal screws. Nameplates size shall be 2 1/2" wide x 3/4" high. First line
character size 1/4-inch high, second line 3/16-inch high. For panel designations,
refer to electrical panel schedule on drawings. All panelboards shall contain g tyzped
circuit schedule inside of cover.

2. Field located instruments and devices shall be equipped and identifiedswith/1" x 3"
engraved nameplates (similar to the panelboard nameplates) and affixed to their
respective devices in a positive but flexible method (wire strap ‘or dther similar
means).

Patches, conduit sealing compound, fire stop compounds, etc., shall be mixed in accordance
with the manufacturer's recommendations.

Fabrication and Manufacture

A. The CONTRACTOR shall, to the degree possihle,freaSsemble switchgear, panel boards, motor
control centers, control panels, relay panelsy etc.%Fhis preassembly should be done off site in
a clean shop environment by the CONTRAGTOR or manufacturer.

B. Control panels, motor control centexshand switchgear shall be fabricated in sections not
exceeding 10 feet in length, afid proyided with jumpers for field connections of bus and
interconnecting wiring. Panels\ghall be provided with adequate lifting eyes.

Equipment

A. All electrical deviges(fusniShed under this Contract will be of the most recent manufacture and

received at the job'site’in the manufacturer's shipping container which clearly identifies the
item. Only new @élegtrical equipment will be acceptable. Used, rebuilt, or discontinued models
will not be acpepted for installation under this Contract.

Acceptable Mahufacturers

A.

Only inanufacturers recognized as producing new, top quality products meeting applicable
standards will be considered acceptable.

The ENGINEER may require the CONTRACTOR to furnish acceptable material from other
sources of supply, if he finds the Work will be delayed or adversely affected in any way because
the stated source of supply cannot furnish a satisfactory product in sufficient quantities or if
it is known to be unsuitable for the purpose for which it is proposed to be used. The
CONTRACTOR shall have no claim for additional compensation because of such requirement.
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Part 3

3.01

3.02

3.03

Execution

Contractor's Verification

A General - All dimensions which tie mechanical and/or electrical installations to the building
structure shall be thoroughly field checked for accuracy and possibility of interference due to
field conditions. Ignorance of such field conditions because of the CONTRACTOR's failure to
field check the dimensions in question will be no excuse for additional compensation.

B. Locations - All equipment rough-ins shall be field located except as otherwise shown*0n/the
drawings.
C. Points of Termination - The points of connection and termination of relatedfwdrk under this

Division of this Project are indicated on the Plans or stated in the Specificdtigns; but in case of
doubt as to such points of connection or termination, the decision of the ENGINEER shall be
final.

Preparation

A. All conduit, fittings, and accessories shall be free of fareign*matter. All conduit ends shall be
reamed and deburred to prevent damage to the wire'and cable.

Installation

A. General Requirements

1. Electrical system layout§ indicated on the Plans are generally diagrammatic and
locations of outlets,and &quipment are approximate. Exact routing of conduits and
wiring, locations df outlets and equipment shall be governed by structural conditions
and obstructiofs?Eqliipment requiring maintenance shall be located and installed so
that it shall Jse readily accessible.

2. The CONTRACTOR shall not burn, cut or drill structural steel for the installation of
condultin ahy manner except where written permission is granted by the ENGINEER

3. All siring shall be installed in raceway, including low voltage work, except where

Qtherwise shown or specified.

Mihimum conduit size shall be 3/4-inch unless noted otherwise.

€0nduit shall be installed to be concealed wherever possible, unless otherwise

indicated. In unfinished mechanical equipment rooms where the exact location of

ventilation ducts, etc., is not shown, install the conduit exposed and avoid
interferences.

6. Conduits shall be separated by at least 12 inches from parallel runs of steam or hot
water piping.

7. Rigid aluminum conduit shall be used for exposed service drops in mechanical
equipment and process area rooms, in exposed outdoor areas, except where another
type of raceway is specified. Locknuts shall be steel or malleable iron (as size
requires).

8. Conduit runs in floor slabs and direct buried underground between structures shall
be rigid steel. All stub ups shall be rigid aluminum.

9. Where PVC conduit is permitted as noted on drawings, underground PVC conduit
runs shall be installed on approved plastic spacers and encased in a 3-inch Granular
Material envelope with red-oxide pigmented concrete over top. Envelopes shall have

Sl
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

a yellow colored, plastic, detectable caution tape buried a minimum of 12-inches
above the conduit. Caution tape shall be labeled “Caution - Buried Electrical Lines”.
Connections to vibrating or rotating equipment shall be made with flexible liquid
tight conduit.

Provide expansion fittings at all expansion joints and/or where required to
compensate for expansion and contraction in long conduit runs. Connectors shall be
compatible with flexible conduit used.

All conduits shall be installed in floors and walls, wherever possible, unless otherwise
indicated on the Plans or specified herein.

Conduits in process areas shall be rigid aluminum and may be run exposed.

All empty feeder and riser conduits shall contain one No. 10 AWG galvapizedssteel
pull wire. Splicing of the pull wire will not be permitted.

Conduit joints shall be set up tight. Runs shall be straight and true El50ows, offsets,
and bends shall be uniform and symmetrical.

Multiple conduit runs exposed shall be mounted with rustprebfed steel supports
arranged so that each conduit is individually clamped or boltechk

Concealed conduits or outlets installed flush in masopsy%er $oncrete construction
shall be rigidly braced against movement during the‘gomstruction period to ensure
accurate termination points.

Conduits hidden by suspended ceilings may We sun exposed between ceiling
construction and structural slab. All conduit§,wlitere exposed in service rooms,
mechanical equipment rooms, etc., and othég Work areas, shall be racked in neat
symmetrical lines with proper supports. (Cohduits shall be run at right angles and
parallel to floors, ceilings, and walls.

Underground conduit shall be tested\to=tletermine that all fittings are completely
sealed. The tests shall be perfogfied during and after installation of conduit, but
before cable is pulled and befgre any conduit is encased in concrete.

All 90° bends 1-1/4 inchesand\]arger shall be made with factory elbows. Elbows of
3-inch conduit size and’larger/shall be long radius. Field bends shall be made so that
the conduit will not be{injured and the internal diameter shall not be effectively
reduced. Factory elhows, nipples, and couplings shall be the same type as the conduit
with which they ake used.

Conduit Supports

1.

Conduitsupports shall be suitably spaced and secured so as to provide adequate
mechanical support and shall meet the code requirements. Supports shall be of steel
Barfwatnistrut, angle or channel and of a size to provide a firm, rigid support.
Fapricated supports and mounting brackets shall be hot dip galvanized after
fabrication and drilling is complete. Rod hangers may be used when laterally braced.
Structural steel flanges of I beams or channels shall not be drilled. Prefabricated
sections may be used with approval of the ENGINEER.

All electrical equipment including raceways, outlet boxes, panels, fixtures, etc., shall
be substantially secured to the building structure. Inserts or insert bolts for support
of the electrical equipment shall be installed during the building construction
wherever practical.

Exposed multiple horizontal and vertical parallel runs of conduit shall consist of
galvanized steel framing channels, conduit clamps, and rod hangers, where required,
installed in accordance with the manufacturer's recommendation for the carried
loads.

Where exposed isolated conduit needs clamping to flat surfaces, clamps shall consist
of galvanized malleable iron, one-hole pipe straps for conduit up to and including 1-
1/2 inches. Straps for conduits above 1-1/2 inches shall be two-hole, extra heavy
steel. Steel bolts of appropriate size to fill the holes of the straps shall be used.
Conduit shall be supported in accordance with N.E.C.
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Conduit Fittings

1. Conduit fittings shall be made of a compatible material as the conduit. All conduit
fittings with blank covers shall have rubber gaskets except in clean, dry areas and
shall be accessible after the Work is completed.

Sleeves and Inserts

1. The CONTRACTOR shall provide all openings and sleeves on walls and flgGrs as
required for his work. Inserts shall be the tapered nut type with lead alloye%panSive
retainer sleeve. The use of wooden plugs will not be permitted.

Taps and Splices

1. Splices and taps shall be made by means of screw type pressure connectors. Spring

pressure type connectors may be used for No. 10 AWGSconductors and smaller.
Instrument pigtail splices shall be made with solderleSs ¢fimp type connectors.

2. All connections for No. 8 wire and larger to switches, panels, and controllers shall be
made with solderless lugs of proper style and size o handle full wire capacity.

3. Stranded cable terminations shall be equipped #ith'solderless lugs.

4. No splices outside of enclosures will be alldw@d.\No splices except for lighting fixture

and instrument pigtail connections shalibé pegmitted unless specifically indicated on
the Plans or written approval is given by the ENGINEER.

5. All joints not supported and enclgsedvorrterminal strips or equipment lugs shall be
insulated with high-quality tape @@mdterial in an approved manner.

Wiring

1. All wiring for power, ligliting, and low voltage control shall be run in one of the types
of conduit describe#,in these Specifications, unless indicated otherwise on the Plans.

2. Multi-wire branchicirguits shall be color coded as stipulated in the National Electrical
Code, and as héiéin specified.

3. Circuits fedding duplicate processing equipment shall be installed in separate
conduits.

4, All instrupé€ntation cable shall be run in conduits so as to isolate the cable from power
or glectrical wiring.

5. @able/insulation shall not be cut back beyond what is reasonably required to make
cojinection, splice, or termination.

6. All wires and cables shall be tagged at both ends and in pull boxes or panel box gutters
they pass through.

R No conductors shall be pulled into any conduit run before all joints are made up
tightly and the entire run rigidly secured in place.

8. Approved pulling-in compounds shall be permitted for ease of pulling cables. Pulling

of cables shall in no way cause injury to conductors by elongation or to insulation by
abrasion, binding, etc. Damaged cable shall be replaced.

Vibration and Shock Mounts
1. Each floor-mounted transformer shall be placed on vibration/shock pads of proper

type and size to reduce sound transmission. Further, make primary and secondary
connections with flexible conduit.
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Foundations

1. The electrical subcontractor shall arrange with the CONTRACTOR to provide concrete
pad foundations for all floor-mounted equipment installed under this Division. Pad
shall be four inches high, unless noted otherwise.

Access Panels

1. Access panels or hatches shall be provided wherever electrical equipment concealed
by the building construction requires access for inspection, operation, oy”"ain-
tenance. CONTRACTOR shall furnish all such panels required for access tortis work.
The CONTRACTOR shall install all panels.

2. A subcontractor requiring access panels shall confer with the CONTRALTOR in regard
to access panel locations and shall, wherever practicable, group equipment requiring
access such that a single panel with serve all and eliminate additional panels.

Grounding - The CONTRACTOR is responsible for providing allsgiouiiding, whether or not
shown on the Plans, and all grounding shall be provided in decgrdance with NEC and local
codes and ordinances. Grounding as shown on the plans is the miimum acceptable. Electrical
grounding shall be grouped into two (2) classifications ds fgllows: system grounding and
equipment grounding.

1. System
a.

b.

The neutral of the substation tyg@nsfotmer, and all dry type transformers shall
be effectively and solidly greounded to continuous and interconnected ground
mats. All grounding eleéts0de conductors shall be sized in accordance with
the N.E.C. No splicing wil¥'be allowed in any of the grounding electrode
conductors.

Use of the mefdlliciconduit or fittings or piping as a grounding path shall not
be acceptable.

2. Equipment

a.

All metali or*conducting type enclosure frames, raceways, cable trays,
condulty panelboards, substation, motor frames, switches, switch boxes,
qQutletsboxes, junction boxes, lighting fixture frames, building steel, metal
siding, rebar, piping, etc., shall be grounded by a green colored or bare
egiiipment grounding conductor of size called for in tables of the most recent
applicable N.E.C. edition.

When a separate equipment grounding conductor is used, it must be
contained within the same raceway or cable with the circuit conductors.
Grounding rods, hereinafter referred to as ground rods, shall be solid
cylindrical rods, 3/4-inch in diameter and 10 feet in length, or longer, as
required to reach specified resistance. Rods shall be of copper-clad steel
tinned at top end for connection.

Resistance from the building ground loop to earth before connection to the
building steel and the water system shall not exceed 2 ohms.

Bare copper bar, cables, or fittings used for grounding shall not be installed
in cinder fill or covered with soil containing cinders or other corrosive
materials. Cables shall be installed with enough slack to prevent stresses.
Where ground conductors pass through floor slabs, building walls, etc., and
are not encased in rigid metal conduit as specified elsewhere, shall be
provided with sleeves of transit, plastic, fiber or other approved nonmetallic
material, and of the required size, shape, and length unless otherwise
specified or indicated on the Plans.

All bonding jumpers shall be copper and of a cross-sectional area at least
equal to their corresponding grounding conductors. Where attached to
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equipment, conduits, cabinets, etc., suitable approved solderless lugs,
compression connectors or clamps shall be used. No soldered connections
shall be used on grounding circuits at any point, except where ground
conductors are attached to lead cable sheaths.

h. All grounding mediums shall be bonded together. This shall include electric,
telephone, antenna systems, ground and underground piping systems which
enter the structure.

i All compression connectors, lugs, etc., used in grounding circuits in any
location shall have bolts, nuts, etc., of silicone bronze alloy metal. Ground
connections, clamps, etc., shall be as manufactured by Burndy Engiff€ering
Company, Thomas & Betts Company, Penn-Union Electric Company;or equal.

j- Voltage surge protectors shall be installed at every incoming powetfeeder at
each respective distribution panel, device panel, motor £0fitrol center,
switchgear and all miscellaneous panels, indoors or outdo@rs) The voltage
surge protectors shall be voltage rated and energy absqiption rated to match
the rating of the respective electrical equipmentyte, be, protected. For
example: all switchgear and motor contrgly&enter shall utilize MCG
Corporation Model No. SPC-277Y, rated voltage 277/480 volts, 3 phase wye,
energy absorption 18,000 joules total, 3,000%oules per leg with clamp
voltage at 1 mA of 460 volts; or equal, 1., Leviton Company, Current
Technology Corporation or PolyphasenCarporation.

k. Lesser amperage panels shall utilize*either MCG Corporations SPB series or
SPA series, matched to equipnient or equal as noted above. Every
installation shall be in conforménee to local and state of Michigan ordinances,
statutes and guidelines asywell=ds per "IEEE Guide for Surge Voltages in
Low-Voltage AC Power GipCuits," ANSI/IEEE C62.41.

L The minimum numbgr, sp&cing, and location of ground rods to be driven
shall be per the sitessail conditions during dry weather. All connections to
ground rods siall ke Below finished grade level and shall be connected by a
"cadweld", or @fner thermal process.

m. Use of the Wwater'system as the grounding electrode shall not be acceptable.
However,thewater system shall be grounded to the grounding system.

n. Taps apd splices in grounding cables shall be made by the "cadweld", or equal
pracess.

0. Conddits which run to boxes or cabinets having concentric or eccentric

knéckouts which partially perforate the metal around the conduit and impair
the electrical connection to ground shall be provided with approved bonding
jumpers. Jumpers shall consist of a stranded, braided copper wire at least No.
6 AWG with solderless lug on each end. Jumper shall be connected inside the
box to a stud or silicone bronze alloy bolt in the cabinet frame.

p- Conduit expansion joints and telescoping sections of metal raceways not
thoroughly bonded otherwise shall be provided with approved bonding
jumpers of not less than No. 6 AWG stranded bare copper.

Ko Electrical Equipment Identification

1. All electrical devices shall be labeled in a clear and permanent manner to identify its
electrical circuit.

2. Motor circuits shall have the functional description on motor starter panel and
distribution panelboard doors, remote safety switches and manual switches.

3. All receptacles and wall switches shall be identified using the distribution panel
"letter designation" and circuit breaker numerical assignment.

4. Motor starters, switch boards, and panelboards shall have laminated plastic iden-

tification nameplates attached to the unit with screws as specified herein. Other
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electrical devices shall be identified using 1/4-inch plastic adhesive-backed
embossed tape securely fastened to the face of the device.

L. Painting and Finishing

1.

All concealed iron work, panel boxes, junction and pull boxes, and support boxes not
galvanized shall be given one coat of rust resisting paint inside and out. In addition,
junction boxes shall be given one coat of white enamel inside only.

Equipment which was finish painted by the manufacturer or fabricator shall remain
as is unless paint has become marred or damaged during installation, in whi¢li.case
the equipment shall be repainted to its original condition by the CONTRACT®Rs

3.04 Field Quality Control

A. Requirements of Regulatory Agencies

1.

B. Tests

All materials and equipment required for the work an€,the installation shall conform
to all national, state, and local codes, rules, regulatigns, and ordinances. The
CONTRACTOR shall secure all permits, inspection§, and tests required in connection
with his portion of the Project.

After the installation of apparatus, and=Wwiring has been completed, all electrical

conductors shall be tested by the' €@NTRACTOR to ensure continuity, phasing, proper

splicing, freedom from unwanged giréunds, and insulation values.

A 1,000 volt hand-driven jnegger shall be used on all 600 volt insulated service

conductors and a 500/volt hand-driven megger may be used on all lower voltage

insulated service condyCtors. Conductors shall be isolated from other equipment

during test and edgh cable shall be tested until reaching a constant value for 15

seconds.

All megger an@lhigh potential tests of multiple conductor cables shall be applied

betweenong senductor and ground with all other conductors connected to the same

ground. Eagh€onductor shall be tested in like manner.

All wirthgsnot measuring up to minimum ICEA field testing standards shall be

repldeed.

Mifimium acceptable reading is 100 megohms for 600 volt insulated service

cojiductors and 1.0 megohms for lower voltage insulated services such as

Instrumentation cables.

All tests shall be made with lightning arrestors removed and disconnections made at

points of final termination.

Motor rotation shall be checked with the motor disconnected mechanically from

equipment to be driven, to prevent damage to the equipment. Motor rotation shall be

as directed by the equipment manufacturer and shall be checked for accuracy in

cooperation with the manufacturer.

Do not test the equipment unless it is sufficiently lubricated.

Tests on Grounding

a. Inspect ground conductors and connections for conformance with design
specifications and for satisfactory workmanship. Test resistance to earth of
each ground rod and each ground grid. Test ground paths for equipment and
structural steel grounding.

b. Maintain each ground rod isolated from the associated ground grid for tests
on individual rods for resistance to earth.
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C. Include associated ground rods and interconnecting wiring in tests on each
grid system for resistance to earth.

d. Include ground bus on equipment, grid connection, and associated
intermediate copper ground conductors in tests on ground paths for
electrical equipment.

e. Include structural steel connection, grid connection and intermediate
conductor in tests on ground paths for structural steel.
f. Test each ground rod for resistance to earth by a standard method. Use a

Biddle ground tester or the method of using two auxiliary ground rods as
described in IEEE Standard No. 550, paragraph 3.42. The IEEE miethod
requires the use of AC test current. Place auxiliary test rods suffiefently far
away from the rod under test so that the regions in which theipweSistance is
localized do not overlap. Calculate ground resistance from the readings
taken. Maximum acceptable resistance to earth at each ground rod: 25 ohms.

g. If the resistance is found to be higher than 25 ohms, dtive) additional rods
with a minimum separation of 10 feet and connectdni\parallel with the rod
under test until 25 ohms or less is obtained, or inctease the length of the rod
under test until 25 ohms maximum is obtainéd.

h. Test each isolated ground grid as specified for indlividual ground rods, except
the maximum acceptable resistance to edrthyis five ohms. In tests on total
ground systems, the maximum acceptable resistance to earth is two ohms.

i Test ground paths for electrical eqtipment and structural steel for continuity
by applying a low voltage DC sgufceYof current, capable of furnishing up to
100 amperes. The ground, pdth\{oT electrical equipment using structural
steel must conduct 100 gmpexes” Resistance as calculated from the current
and voltage must not exéeéd 0.010 ohms.

j- Grounding materials @and @nnections must pass all inspections and must
meet all specified maximum and minimum values.

k. Make comples€ records of all tests. Include resistance values obtained,
calculations oftidame, and methods of test and calculation.

1. Notice of tests to'be performed shall be sent to the ENGINEER and OWNER
before tests are made.

m. Duplidate gcertified records of all insulation tests shall be furnished to the
ENGINEER.

3.05 Adjustment and Cleaning

A. Adjustidents

1.

The CONTRACTOR shall be responsible for making any equipment and instrument
adjustments necessary to provide a complete and safe working system under normal
operating conditions. The equipment to be adjusted shall include, but not limited to,
ground fault circuit interrupters, circuit breaker trip settings, motor starter overload
settings, thermostats, pressure switches, level switches, limit switches, control
instruments, etc. The CONTRACTOR shall provide a coordination study of the
electrical system.

B. Manufacturer's Services

The services of a factory trained, qualified service representative of the equipment
manufacturer shall be provided by the CONTRACTOR to inspect the complete
equipment installation to ensure that it is installed in accordance with the
manufacturer's recommendations, make all adjustments necessary to place the
system in trouble-free operation, and instruct the operating personnel in the proper
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care and operation of the equipment furnished. This will be required for the main
switch gear/motor control center, main control panel including all instrumentation
and any other major equipment.

C. Cleaning and Finishing
1. Before turning the systems over to the OWNER, clean all fixtures, equipment, exposed

metal surfaces, and leave all in clean condition at the end of the Work as specified
elsewhere in the Contract Documents.

D. Final Inspection @

1. Upon completion of the Work, the CONTRACTOR shall conduct a co spection
of all items of Work and make whatever corrections and adjust are deemed
necessary to a well functioning system that will meet with isfaction of the
ENGINEER and the OWNER.

End of Section Qo
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Part 1

1.01

1.02

1.03

1.04

1.05

Section 31 2316
Structural Excavation and Backfill

General
Scope

A. This Section includes excavation for structures, removal and disposal of excavated magerials,
backfilling, backfill materials and compaction.

Related Work Specified Elsewhere

A Temporary Erosion and Sediment Control: Section 01 5713

B Site Construction Performance Requirements: Section 01 8900
C. Dewatering: Section 312319

D Seeding: Section 32 9219

Reference Standards

A. Unless otherwise specified, the Work forethis Section shall conform to the applicable
portions of the following Standard Specifi€ations’

1. ASTM - ASTM International
2. AASHTO - American Associatiph,of State Highway Transportation Officials

3. PENNDOT - Pennsylvamia Department of Transportation, Pub 408 Construction
Specifications, latest edition.

Submittals

A. The testing laboratoryshall provide the ENGINEER with two (2) certified copies of the test
results of the cOmpgaction of the backfill. The testing for compaction and the certification of
the test results shall be performed by a testing laboratory approved by the ENGINEER.

Soil Erosion ahd/Sedimentation Control

A. The GONTRACTOR shall provide, maintain and remove such temporary and/or permanent
soil ‘erosion and sedimentation control measures as specified on the Plans or as determined
by the ENGINEER. The measures shall prevent surface runoff from carrying excavated
materials into the waterways, to reduce erosion of the slopes, and to prevent silting in of
waterways downstream of the Work. Also, the measures should include provisions to
reduce erosion by the wind of all areas stripped of vegetation, including material stockpiles.

B. Comply with requirements of Section 01 5713, Temporary Erosion and Sediment Control.
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Part 2 Products
2.01 Granular Materials

A Granular material gradation shall conform to the grading requirements for granular
material, Classes [ and II, as specified in current PennDOT Standards. The granular material
shall be natural bank run sand.

2.02 Coarse Aggregate

A. The coarse aggregate gradation shall conform to coarse aggregate as specified in Curgent
PennDOT Standards.

Part3  Execution
3.01 Dewatering

A. The area within the vicinity of the new Work shall be dewatefiedsin accordance with Section
31 2319, Dewatering prior to the excavation operation. The depth of the dewatering shall be
sufficient to allow the excavation to remain in a dry conditiofyduring the construction of the
structure, including the excavating, backfilling and compaeting bperations.

3.02 Sheeting, Shoring, and Bracing

A. The CONTRACTOR shall furnish, place andsmairitein at all times such sheeting, shoring, and
bracing of the excavated area as may“b€ pequired for safety of the workmen and for
protection of the new Work or adjacent stfuctures, including pavement, curbs, sidewalks,
pipelines and conduits next to, or gros$sing the excavated area, and for the protection and
safety of pedestrian and vehicujar txaffic.

B. The CONTRACTOR shall be, respansible for the complete design of all sheeting, shoring and
bracing Work. The desigfi‘shall be appropriate for the soil conditions, shall be of such
strength, quality, dimepsipi=and spacing as to prevent caving or loss of ground or squeezing
within the neat lings @f.the excavation, and shall effectively restrain movement of the
adjacent soil. Prier*{o/installing the sheeting, shoring or bracing, the CONTRACTOR shall
submit Plans fog thiy Work to the ENGINEER for informational purposes only.

C. Sheeting, skoring, and bracing, and excavation shall conform to current federal or state
regulationsfer safety.

D. Where Indicated on the Plans and where necessary in the Work, install and leave sheeting,
shorihg, and bracing in place. No extra compensation shall be paid to the CONTRACTOR for
sheeting, shoring or bracing left in place unless otherwise indicated in the Proposal.

E. Supports for pipes, conduits, etc, crossing the excavated area shall conform to the
requirements of the owners of such facilities and if necessary, shall be left in place.

F, The furnishing, placing, maintaining and removing of sheeting, shoring, and bracing
materials shall be at the CONTRACTOR's expense unless otherwise indicated in the Proposal.

G. The CONTRACTOR shall not remove the sheeting, shoring or bracing until the structure has
obtained sufficient strength to support the external loads. The sheeting, shoring and bracing
material shall not come in contact with the structure, but shall be installed so that no
concentrated loads or horizontal thrusts are transmitted to the structure.
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3.03

3.04

Excavation

A. Excavation shall include the site clearing and grubbing, the excavating and disposing of all
materials encountered, the supporting and protecting of all structures and/or utilities
encountered above and below the ground surface, and the removal of water from the
construction site. Excavation shall also include the removal of existing structures, as shown
on the Plans or as determined by the ENGINEER.

B. The CONTRACTOR shall keep the limits of his excavation operations within a reasonable
close conformity with the location and grade, of each structure.

C. The excavated materials shall be temporarily stored in a manner that will not cause defiiage
to trees, shrubs, fences, improvements, utilities, private property or traffic. The(eXcavated
materials shall not be placed at such locations that will endanger the banks of thesexcavation
by imposing loads thereon.

D. The excavation shall be of sufficient size to allow for the construction gf the new Work, the
placing and compacting of the backfill and for the dewatering operatigr

E. When concrete is to bear on or against an excavated surfacef/othersthan rock, special care
shall be taken not to disturb the surface. The final removal o€ the foundation material to
grade shall not be made until just prior to the placing of the-8gncrete.

F. Concrete shall not be placed until the depth of the eXcayation has been checked and the
suitability of foundation material has been reviewe® by, the ENGINEER.

G. Excavated material, determined by the ENGINEERNas’suitable for backfill may be used. All
excess materials shall be disposed by the '@ONTRACTOR, at his expense, as specified in
Section 01 8900, Site Construction Perfomanee?Requirements.

H. The elevations for the bottom of footings shdll be subject to such changes as are necessary to
insure a satisfactory foundation. Amychanges required shall be reviewed by the ENGINEER
prior to making the change.

L The surface of all rock or qtherhard material upon which concrete is to be placed shall be
free of all loose fragment§, ¢leaned and cut to a firm surface. The surface shall be level,
stepped or serrated, as gfipwr on the Plans.

J. All unsound materi@lsenderlying proposed structures shall be removed and replaced with
granular mategial dpptroved by the ENGINEER, in layers not exceeding six (6) inches (150
mm) in depth. “EaCh layer shall be compacted to 95% of maximum unit weight unless
indicated ofh®rwise on the Plans, or within these specifications.

Backfill

A Baekfill material shall be placed only after the new Work and backfill material have been
Mspected by the ENGINEER.

B, Backfill shall not be placed against any portion of the new Work until the required curing,
surface finishing and waterproofing of such portions have been completed. Backfill which
will place an unequalized horizontal loading on the new Work shall not be placed until the
concrete has attained at least 70% of its design strength. To equalize horizontal loadings,
the required backfill around the new Work shall be placed on opposite sides at the same
time.

C. Granular material shall be used for backfilling within three (3) feet (1 m) of all manholes,
chambers, valve wells, valve boxes, other pipeline structures, footings, piers, abutments,
columns, walls, foundations, etc., unless otherwise indicated in the Contract Documents.

D. All spaces excavated and not occupied by the new Work or by the specified backfill material,
shall be backfilled with suitable material from the excavation.
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3.05

3.06

3.07

E. After the backfill has been placed and compacted to the flow line elevation of any weep holes
indicated on the Plans, the back end of each weep hole shall be covered with not less than
two (2) cubic feet (0.5 m3) of coarse aggregate.

Large stones, boulders, broken rocks, concrete, and masonry shall not be used in the backfill.

G. The backfill shall be carried up to the surface of the adjacent ground or to the elevation of
the proposed earth grade, and its top surface shall be neatly graded. Fills around all new
Work shall be trimmed to the lines shown on the Plans or as directed by the ENGINEER.

Compacting Backfill

A. All backfill behind and around the new Work shall be placed in layers, not moregthansfiine
(9) inches in depth and shall be compacted to not less than 95% of the maxifawm unit
weight.

B. Areas where the density does not affect the construction, as determine@ by “tlie ENGINEER,

shall be compacted to not less than 90% of maximum unit weight.

C. Backfill material shall be placed as specified in PennDOT, Sectiond206, except for the
following modifications. The backfill material shall have a mofistufte content not greater than
three (3) percent above optimum, at the time of compaction. % the material contains an
excess of moisture, it shall be dried to the required moistufe cpntent before being installed.

D. Each layer of material containing the required amouht f ntoiSture shall be compacted to not
less than 95% of the maximum unit weight, unleSs ‘otherwise specified on the Plans or
authorized by the ENGINEER, before the succeedinglayer is started.

E. Compaction of the backfill will not be paid¥onseparately but shall be considered incidental
to the Work of backfilling and shall include all the Work of manipulating the soil to obtain
the specified densities. No additionalgompensation will be allowed for any delay required
to obtain the specified moisture contenbor the specified density.

Cleanup

A. Immediately following the\placting and compacting of the backfill, the excess material shall
be removed and disposed pf by the CONTRACTOR, at his expense, as specified in Section 01
8900, Site ConstructiomyPerformance Requirements.

B. The constructiog arga shall be graded and left in a neat, workmanlike condition.

C. At a seasondlly, correct time, the disturbed area shall be raked, having topsoil placed thereon,
fertilizedlandsrestored per the requirements of Section 32 9219, Seeding, or Section 32 9223,
Sodding,

Testing

A During the course of the Work, the ENGINEER may require testing for compaction or density

of the backfill. The taking of samples and the testing required shall be performed by a
testing laboratory approved by the ENGINEER. The cost for testing and sampling shall be at

the expense of the OWNER.

B. The testing laboratory shall furnish the ENGINEER with two (2) certified copies of the
results of all tests. Testing procedures shall conform to current PENNDOT, Standards for
Construction.

C. The maximum unit weight, when used as a measure of compaction or density of soils, shall

be understood to mean the maximum unit weight per cubic foot or per cubic meter as
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determined by ASTM D1557, Method A, for granular materials, and Method D, for granular
materials and all other soils.

3.08 Defective Work
A. Any portion of the backfill which is deficient in the specified density shall be corrected by the

methods meeting the approval of the ENGINEER. Any extra testing or sampling required
because of apparent deficiencies shall be at the CONTRACTOR's expense.

End of Section @
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Part 1

1.01

1.02

1.03

1.04

Scope

A.

Section 31 2319
Dewatering

General

This Section includes all dewatering work complete with design of dewatering systems,
construction and operation of dewatering systems, abandonment of dewatefihg“systems,
protection of personnel and structures, environmental protection and restoyatigns

Related Work Specified Elsewhere

A.

Temporary Erosion and Sediment Control: Section 01 5713
Site Construction Performance Requirements: Section 01,8900
Structural Excavation and Backfill: Section 31 2316

Cast-In-Place Concrete: Section 03 3000

Design of Dewatering Construction

A.

Any Geotechnical Investigatiohsstnade in relation to this Project are provided as reference
documents. Interpretation$,of ali\data and reports, performing any additional investigations,
and obtaining any additi¢nak,data for construction purposes is the responsibility of the
CONTRACTOR.

The CONTRACTOR, shall be responsible for the complete design of all structures and
methods proposed/for dewatering the project site, including the implementation of all
materials, tgols and equipment proposed for use in the Work. Temporary wiring associated
with th€deWatering shall comply with applicable portions of the National Electrical Code.

Prowide onitoring wells as necessary to determine the groundwater levels along the
alignment and shaft locations.

Soi) Erosion and Sedimentation Control

A.

All dewatering systems design and construction shall conform to the provisions of the
Erosion and Sediment Pollution Control Plan, the DEP Erosion and Sediment Pollution
Control Program Manual, “Natural Resources and Environmental Protection Act” PA 451 of
1994; and Section 01 5713, Temporary Erosion and Sediment Control. Where applicable, the
CONTRACTOR shall obtain and pay for all permits and inspections for dewatering
construction in accordance with the provisions of all local government agencies having
jurisdiction. No additional claim for compensation shall be allowed because of the
CONTRACTOR's failure to obtain or pay for such permits and inspections.
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1.05

1.06

1.07

Part2

Part 3

3.01

The CONTRACTOR, at his expense, shall provide, maintain and remove such temporary
and/or permanent soil erosion and sedimentation control measures as specified on the
Plans or as determined by the ENGINEER. The measures shall prevent surface runoff from
carrying excavated materials into the waterways, to reduce erosion of the slopes, and to
prevent silting in of waterways downstream of the Work. Also, the measures should include
provisions to reduce erosion by the wind of all areas stripped of vegetation, including
material stockpiles.

Federal, State, and Local Regulations

A.

Dewatering operations shall conform to the requirements of all federal, staté, arid local
agencies having jurisdiction.

Dewatering water discharged to streams, drains or sewers may pequire permits from
federal, state or local agencies having jurisdiction. The CONTRACTOR $halt comply with all
water quality requirements prior to discharging dewatering wdtey. “Lhhie CONTRACTOR shall
be responsible for all testing and treatment required to meet¢water quality requirements
prior to discharge. No discharges to sanitary sewers will beyallowed without prior approval
of local agencies with jurisdiction for the sanitary sewers,

Protection

A.

Take all steps necessary, during the Wafk 6fythis Section, to protect surrounding property
and adjacent buildings, private water supplies, roads, drains, sewers, structures and
appurtenances. Adequate measurs shall be taken to protect such property and
construction from the effects of ghe{dewatering operations.

Submittals

A.

Submit detailed plaiS. irtdicating proposed type and location of dewatering wells, type and
location of collectign/€onveyance piping, and point of disposal of pumped water. Do not
begin any dewatering work until submittals and supporting data have been reviewed by
ENGINEER,

Dewatefing system shall be designed by a professional with a minimum of seven years
dogumented experience in the installation and design of dewatering systems. Submittal shall
be\signed and sealed by a registered professional engineer, stating that the proposed
dewatering method is adequate to perform the required tasks.

Products (Not Used)

Execution

General
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3.02

3.03

3.04

3.056

Provide electrical power from local utility. Provide stand-by power and any other required
auxiliary dewatering equipment to assure continuous dewatering capability. Dewatering,
where required, shall be continuous. Dewatering will not be stopped during work stoppage
without approval of the ENGINEER. Coordinate construction operations to minimize
duration and extent of dewatering required.

Dewatering wells are to use properly designed filters to prevent the migration of soil fines
into the well.

Monitoring and Control

A.

During dewatering operations, monitor ground water level with piezometers 0, ensure the
design or specified groundwater elevation is maintained. Install monitofings#ells with
screens below the excavation level as required. Install wells at minimum=200-0ot intervals
located between dewatering wells. Provide access to monitoring wells by ENGINEER.

Modify dewatering operation if geotechnical instrumentatighjomsurvey measurements
indicates movement of structures, sheeting or embankmefits, or inability to lower
groundwater as specified.

Inspect wells and lines on a daily basis to ensure integsitytand watertightness. Keep fittings
and connections watertight to ensure release of stilfide to atmosphere from groundwater
does not occur.

Existing Drainage Conditions

A.

Prior to beginning any work, verify injthe field the location, type and capacity of all existing
drainage facilities and conditiong”which will affect the Work of this Section. No allowances
shall be made for conditigns feund during the progress of the dewatering operations
because of the CONTRACTOR'S failure to verify such conditions.

Existing Structures and\Utilities

A.

The CONTRAETOR shall make field verification of all existing structures and utilities at the
site ofsthie Work which are scheduled to remain and which may be affected by the Work of
this Séefion. The CONTRACTOR shall be responsible for any damage to existing structures
andy/or utilities caused because of his Work and shall repair such damage at his expense to
the satisfaction of the ENGINEER or utility owner.

Drainage of Excavations

A

The CONTRACTOR shall maintain all finished excavation Work free of water during the
preparation of the subgrade and until the completion of the Work. No ground or surface
water shall be discharged into any existing sanitary sewer. No unit of Work shall be
constructed under water except as otherwise determined by the ENGINEER. Provide and
maintain adequate dewatering equipment to remove and dispose of all surface or
groundwater entering excavations, trenches or other parts of the Work. Each excavation
shall be kept dry during subgrade preparation and continually thereafter until the
construction is complete.
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All excavations which extend down to or below the static groundwater elevation shall be
dewatered by lowering and maintaining the groundwater level beneath such excavations a
distance of not less than 12 inches (300 mm) below the bottom of the excavation. Drainage
system methods shall not cause any damage to wells or adjacent property. All outlet
drainage piping and conduit shall be kept clean and free from sediment. The CONTRACTOR
shall be held responsible for the condition of all existing pipes, conduits and structures
which he may use for drainage.

3.06 Dewatering Sumps and Pump Wells

A.

3.07 Drilling

A.

Sumps and pump wells used as a part of the dewatering system shall be strougly stieathed
and braced to protect the construction while in use. Tops of well casings muyStbe<Covered to
prevent animals and debris from entering and shall be 2 to 3 feet (0Os6nte=0.9 m) above
ground. Sumps and wells, when abandoned, shall be backfilled amd\compacted to the
satisfaction of the ENGINEER.

Methods used in drilling wells associated wjith “dewatéring systems shall be the
responsibility of the CONTRACTOR and shall be~acceptable to the ENGINEER. Drilling
methods shall insure proper placement of well thaterials and shall not involve displacement
of earth formations. Drilling shall be done with, first class equipment of proper type and in
good condition, acceptable to the ENGINEER:

3.08 Pumping

A.

Equipment for pumping artd pumping methods associated with dewatering systems shall be
the responsibility of the (CONTRACTOR and shall be acceptable to the ENGINEER. The
CONTRACTOR shall cofistii€t or furnish adequate discharge piping to conduct and dispose
of the water so as tofprevent damage to existing structures or property. Pumping equipment
shall be first class,"aceeptable to the ENGINEER, of proper type and size for the Work and in
good condition.\Rrovide all anchors and supports for pumping equipment.

3.09 Filling and Gfagding

A.

End of Section

Upon/completion of dewatering Work for the Project, abandon and/or fill all holes, trenches,
ditches and other earth excavations created by the Work of this Section and not scheduled to
remain. Do all filling, backfilling and grading to restore excavations and earth banks to the
lines and levels indicated on the Plans and as determined by the ENGINEER. All earth fills
shall be compacted to a density equal to that of the surrounding undisturbed earth.
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Part 1

1.01

1.02

1.03

1.04

1.05

1.06

Section 32 9219

Seeding
General

Scope

A This Section includes seeding complete with earth bed preparation, providing and placing
topsoil, preparation and fertilizing topsoil, sowing of seed for lawns and other ground=€oyer,
protection of seeded areas, watering of seeded areas, mowing of seeded areas, protegtipn and
cleanup.

Related Work Specified Elsewhere

A. Site Construction Performance Requirements: Section 01 8900

B. Sodding: Section 32 9219

Requirements of Regulatory Agencies

A Provide soil supplement materials complying, wWithijthe applicable requirements of the
Pennsylvania Soil Conditioner and Plant GrowthStbstance Law, Act of December 1, 1977, P.L.
258, No. 86 (3P.5.68.2), as amended.

B. Provide seed conforming to the regulationsyoffChapter 71 - Seed of the Pennsylvania Seed Act
164 of 2004, effective January 29, 2005,and amendments. Meet other applicable regulations of
the Seed, Testing and Certification Programs of the Pennsylvania Department of Agriculture
(PDA), Bureau of Plant Industy.

C. Chemical fertilizer shall be Supplied in suitable bags with the net weight of the contents and
guaranteed analysis show# ojt the container. Bulk shipments shall be accompanied by an
analysis and net weight/certification of the shipment. Custom mixed fertilizers shall be
accompanied by a,cértification of the weight of each commercial fertilizer used in the mixture
and a guaranteged analySis of each shipment expressed in percentages of total Nitrogen (N), total
available PhospheziC€ Acid (P205) and total available Potash (K20) included.

Source Quality/Control

A A geed mixture proposed for use in the Work shall have been tested for purity and germination
by tite Seed Producer within nine (9) months of sowing.

Réferénce Standards

A ASTM - American Society for Testing and Materials

B. PennDOT - Pennsylvania Department of Transportation, Pub 408 Construction Specifications,
latest edition.

Submittals

A Submit Seed Producers Certification that seed meets the requirements of these Specifications
and conform to the State of Pennsylvania Seed Act referenced above under Article 1.03 of this
Section.
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1.07

1.08

1.09

1.10

B.

Where required, submit test reports for all seed proposed for use in the Work to the ENGINEER,
showing results of purity and germination tests, compliance with regulatory agencies, dates and
location of tests.

Product Delivery, Storage, and Handling

A

All material shall be delivered to the Project site in their original, unopened containers.
Containers shall be clearly marked showing, name of manufacturer, brand name, trade name or
generic name of material, warranty of analysis, net weight of contents and date of packaging,
where applicable.

Seed shall be delivered to the site in durable bags, tagged or labeled to show daté.ef tests,
warranty of purity and germination analysis, name, lot number and net weight0f contents.

Commercial fertilizers shall be delivered to the site of the Work in the origiffal‘wfiopened bags.
Bags shall not exceed 100 pounds (45 kg) net weight each and shall h¢ clearly marked with
guaranteed analysis in a conspicuous location on each bag.

Material shall be stored at the Project site, under shelter, off th&ground and shall be protected
from damage by moisture, temperature, exposure to elements, vandalism or other action which
might otherwise impair their use.

All materials proposed for use in the Work shall be taridlec iff'a manner that will protect the
material and the personnel involved in the Work. Haiidle seed in a manner which will protect
the mixture from contamination or deterioratiom:

Environmental Requirements

A. Seeding is limited to the periods betyeen, April 20 and June 1, August 10 to October 1 and after
November 20 for as long as wgathég permits preparation of the seed bed without irrigation
and/or mulch. With the use of ifigation and/or mulch, seeding can be done from April 20 thru
October 1 inclusively.

B. Comply with the limitatiGns*placed on the use of certain soil protection materials because of
prevailing temperaturesias described in this Section.

C. Comply with the limitdtion placed on seeding applications because of wind velocity as described
in this Section.

Protection

A Provide suitably approved warning signs and barricades for protection of seeded areas from
ped€strian or vehicular traffic. Protect all newly seeded areas during the progress of the Work
and until completion of the turf establishment period.

B. Protect all adjacent construction from topsoil spills and perform such cleanup of affected

surfaces before it becomes compacted by traffic.

Final Acceptance

A.

The CONTRACTOR shall establish a dense cover of seeded grass on all disturbed areas. These
areas shall be maintained until final acceptance of the Work by the ENGINEER. The ENGINEER
will inspect the turf to insure that the grass seed is well established, weed free, in a growing and
vigorous condition. Areas that do not meet the approval of the ENGINEER shall be re-seeded at
the CONTRACTOR’s expense.
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Part 2 Products

2.01 Seed
A. Seed and seeding mixtures shall be certified, mature, clean, dry, new crop seed products suitable
for the specified applications and meeting the requirement of PennDOT Section 804.
B. The specific mixture to be used shall be as specified on the plans and shall conform with
PennDOT 804.2(b).
C. Hydroseeding shall consist of a blend of seed, fertilizer and hydromulch.

2.02 Mulching Material

A Straw:
1. Small grain straw or grass or marsh hay acceptable to€¢he/ENGINEER.
B. Wood Excelsior:
1. Green wood fibers baled or blanket of type gmdwanufacture acceptable to the
ENGINEER.
2. Wood excelsior shall be made of green timbBer ftber baled so that the bales weigh 80 to
90 pounds at the time of manufacture.
3. Wood excelsior blankets shall béyna@dg of a uniform web of interlocking fibers with a

backing of fabric netting on ong (1) ie only. The fabric net shall have a mesh size not
exceeding 1-1/2" x 3" (40 muix 75 mm) and shall be a woven of either cotton cord,
twisted paper cord or aiymnthetic, biodegradable fiber. Blankets shall be produced in
the form of a tightly compressed roll 36 inches * 1-inch (900m m * 25 mm) wide and
approximately 120¥eet (36 m) long. Blanket shall have a fiber net on the outside of the
fiber mat. Blanketirollweight, when manufactured, shall average 85 pounds (38 kg) +
10%. Each roll shall have separator sheets of 40 pound Kraft paper placed at the
beginning ajfidatthe end of each roll to facilitate unrolling and handling at the job site.
The Kraft papef sheet at the end of each roll shall also form a wrapper for the roll.

C. Netting:
1. TwiSted Kraft paper or synthetic fiber, biodegradable woven mesh net material suitable
fop'the application and acceptable to the ENGINEER.
2. The net shall consist of a biodegradable mesh with openings not to exceed 1-1/2" x 3"
(40 x 75 mm)
3. The net shall be furnished in widths of not less than 35 inches (900 mm).
D. Proprietary Mulch Material:
1. Biodegradable natural and/or synthetic materials suitably fabricated and acceptable to

the ENGINEER.

2.03  Mulch Anchoring Material

A Emulsified Asphalt:
1. ASTM D977, Rapid Setting (R.S. 1 or 2), Medium Setting (M.S. 2 or 2h) or Slow Setting
(S.S. 1).
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2.04

2.05

2.06

2.07

2.08

B. Mulch Anchoring Tool

1. Suitable unit having a series of flat, notched discs for punching and anchoring mulch in

soil, or a regular farm disc weighted and set nearly straight as a substitute.
C. Latex Base Adhesive:

1. Latex base adhesive mixed with water at a ratio of 25 gallon of water to 1 gallon
adhesive with 25 pounds of recycled newsprint as a tracer (14 L of adhesive with 0.35
kL of water with 28 kg of newsprint).

D. Recycled Newsprint:

1. Mix 7 pounds of newsprint with 7 gallons of water (60 kg of newsprint with #000 L of

water).
E. Guar Gum:

1. Mix 1 pound of dry adhesive with 26.5 gallons of water with{5 petinds of recycled

newsprint as a tracer (55 kg adhesive / 12 200 L water / 280 %g%mewsprint).
Fertilizer
A. Fertilizer shall be a standard commercial grade fertilizer{confGrming to state regulations, of the

type recommended for grasses. The fertilizer shall centaimslow release nitrogen amounting to
75% of the nitrogen available. Fertilizer shall fe(uniform in composition, free flowing and
suitable for application with method selectedsFeftilizer for hydraulic seeding shall be soluble or
ground to a fineness that will permit compl€te suspension of all insoluble particles in the slurry.

Agricultural Liming Materials

A.

Water

Burnt lime (quick lime), hydréted liffie, limestone (calcite and dolomite), marble shells and
by-products shall conform o thessequirements of ASTM C602.

A. Free of matter harmful\to plant growth.

Staples

A

Tapsoil

A

Wire staples for holding mulching materials in place shall be not less than six (6) inches (150
mprhlong No. 11 (U.S. Steel Gage) steel wire or longer.

Topsoil shall be fertile, friable, sandy clay loam without admixture of subsoil. Topsoil is to be
free of glass, stones greater than one (1) inch (25 mm) in any dimension, weeds, undesirable
grasses and other extraneous materials. Topsoil shall have the following range of values:

Quality Parameter Range of Value
Soil pH 5.0t0 7.5
Soluble Salts 500 ppm max
organic content 5t030%

silt content 35% to 50%
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5% to 10%
deleterious mat’l* 5% max
*rock, gravel, stone, sticks, roots, sod, etc.

clay content

B. Compost may be mixed with topsoil to obtain the desired content. Topsoil is to be final screened
thrua 5/8-inch (15 mm) maximum mesh screen prior to delivery to the Project site. ENGINEER
shall review source and final screen results prior to release of topsoil. CONTRACTOR shall
submit a certified analysis of the topsoil from each source to the ENGINEER. Topsoil shall be
placed in 3-inch (75 mm) minimum thickness throughout, or as specified in the plans or
Specifications.

C. The CONTRACTOR shall obtain his own topsoil borrow pit source and shall obtaifiallinecessary
permits and agreements for the use of such borrow pits at his own expense.

2.09 Improved Topsoil

A Improved topsoil shall consist of a mixture of 2/3 topsoil and H/3’compost. Compost shall be
mature/stabilized, humus-like material derived from the aergbic decomposition of yard waste
(i.e., grass clippings and leaves) or other materials as designatethcompostable as permitted by a
DEP Bureau of Waste Management site under industry sfandatds, and U.S. EPA regulations and
shall be in compliance with all federal and state laws\T e improved topsoil mixture shall have a
dark brown or black color, be capable of supporting plant growth without ongoing addition of
fertilizers or other soil amendments and shallmof hage objectionable odor. The mixture shall be
free of glass, plastic, metal, and other contafiinants;as well as viable weed seeds and other plant
parts capable of reproducing. The mixtufe shall be such that no visible water or dust is
produced when handling it.

B. The manufacturer of the compaost shalljmaintain annually on file, test data and a statement to
show that the following criterig afe b€ing met by the compost provided for the project.
1. The composition ofthe compost shall be within the following range of values

Quality Parameter Range of Value
Soil pH 6to7.5
SolubleSalts 2 to 5 mmho/cm
Gajfbon/Nitrogen Ratio 13 to 20 parts Carbon to 1 part Nitrogen
Inerts <1%

Organic matter 35t055%
Nitrogen 1to2%
Phosphorus 0.2t00.8%
Potassium 0.5t01.5%

Unit Weight 535 to 775 Kg/m3
Moisture Content 40to 50 %

Particle Size <20 mm maximum
Water Holding Capacity >100%

Heavy Metals None

2.

Maturity/Stabilization - An acceptable test that can demonstrate Maturity/Stability.
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Part 3

3.01

3.02

3.03

Temperature - The compost material must have undergone the procedure to significantly
reduce the pathogen level as referenced in EPA 40 CFR, Part 257 Regulations, Federal Register
Vol. 58, No. 32, dated 2/19/93; Rules and Regulations. The temperature must be maintained at
40° C for 5 days with a temperature exceeding 55° C for at least 4 hours.

Pathogens and Trace Elements - Shall meet the requirements of EPA 40 CFR; Part 503
Regulations, Federal Register Vol. 58, No. 32, dated 2/19/93; Rules and Regulations.

To comply with the annual filing requirements the supplier of the compost shall certify that the
compost meets the applicable requirements of the Pennsylvania Soil Conditioner and.Plant
Growth Substance Law, Act of December 1, 1977, P.L. 258, No. 86 (3P.S.68.2), as amended; and
EPA 40 CFR, Part 257 and 503 Regulations, Federal Register Vol. 58, No. 32; dated 2/19/93;
Rules and Regulations.

A data sheet shall accompany the certification.
The data sheet shall show the following:

1. Standard compost total nutrient test results, including NsR N, Ga, Mg, Mn, Cu, Fe total
carbon, pH, as provided by an acceptable testing laboratefty.

2. Organic content

3. Inert contamination

4, Soluble salts

5. Carbon/Nitrogen ratio

6. Proof of maturity/stability accepfableyto the Pennsylvania Department of Agriculture
Execution

Preparation of Subgrade

A

Complete all fine gradingwithin the areas to be covered with topsoil necessary to bring the
surface of the propgSed'subgrade to the elevations indicated on the Plans and parallel to the
proposed finishied grade. The surface of the subgrade immediately prior to being covered with
topsoil shallhe raked or otherwise loosened to a minimum depth of two (2) inches (50 mm) to
facilitate,maKing a bond between the subsoil and the topsoil.

Preparationof Soil

A

After the areas to be seeded have been brought to the required grade and properly trimmed and
cleaned up, the existing soil shall be brought to a friable condition by harrowing or otherwise
loosening and mixing to a depth of at least four (4) inches (100 mm). All lumps and clods shall
be thoroughly broken. When the area to be seeded has been prepared and covered with alayer
of topsoil as specified under Article 3.01 of this section, this operation will not be required.

Preparation of Mulch Material

A.

When seed is to be sown through mulch which has been in place for a period of more than two
(2) weeks or which is being held in place by a surface-applied coating of asphalt emulsion or
other adhesive, the mulched area shall be prepared for seeding by discing, a spike-toothed
harrow, or by other means acceptable to the ENGINEER.
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3.04

3.056

3.06

3.07

Placing and Spreading Topsoil

A.

Topsoil shall be placed and spread over the area designated on the Plans, or as determined by
the ENGINEER, to a depth of four (4) inches, + 1-inch (100 mm #* 25 mm) or to such depth as
specified on the plans. In all cases, topsoil shall be placed to a depth sufficiently greater than
that shown on the Plans or specified so that, after natural settlement or rolling, the completed
Work will conform to the lines, grades and elevations shown on the Plans. Spreading of topsoil
shall be completed in such a manner that seeding as specified can proceed without additional
moving of topsoil. Topsoil furnished and placed shall be considered incidental to seeding unless
otherwise specified in the Proposal.

After topsoil is spread, all large earth lumps, rocks, roots, debris, or other foreign mattef shall be
raked and removed from the topsoiled area and legally disposed of by the CONTRACTOR.

Fertilizing

A.

Chemical fertilizer shall be applied on the prepared soil surfacesat &mipimum rate of 1/3 ton
peracre (666 1bs/ac.) (750 kg/ha) of 12-12-12 fertilizer, or suclotlier rate of another fertilizer
mixture that yield 240 lbs/acre (270 kg/ha) of nutrient. Dry femilizers shall be thoroughly
disced, harrowed or raked into the soil to a minimum depth df not less than 1-inch (25 mm).
Where hydraulic seeders are used for sowing seed, one halfitfie yecommended rate of fertilizer
may be spread in combination with such sowing whtlnthe balance incorporated into the soil
prior to seeding. In all other cases, fertilizer shall bépincorporated into the soil before any
seeding is started.

Seeding

A.

Seed of the kind required shall be sdwmat the rate as specified in Table 2. Seed shall be sown in
the presence of an inspector By nieclanical spreader, hydraulic seeder or broadcasting. The
broadcasting method shallsbe used for sowing seed only in areas inaccessible to mechanical
spreading equipment. Seedingduring winds above 15 miles per hour (25 km/hr) shall not be
permitted.

Prior to placing seedimaterials, water topsoil to a depth of four (4) inches (100 mm) at least 48
hours prior to seediygGperations to obtain a loose friable seed bed. Time and depth of watering
operations shall bea/aried at the direction of the ENGINEER for varying conditions at the site of
the Work.

Broadgastihg methods for sowing seed materials shall be accomplished by spreading one-half of
the specified amount of seed in one direction and then broadcasting the remaining one-half of
the séed at right angles to the first seeding pattern using the same broadcast method. Rate of
broddcast shall be as specified herein or per the written recommendations of the Producer of
thte seed material used. Roll seeded area with roller weighing a maximum of 150 pounds/foot
(225 kg/m) of width.

Hydroseeding shall be performed using suitably acceptable hydraulic seeding equipment and a
homogeneous slurry solution of water, seed, fertilizer and suitable mulch material as approved
by the ENGINEER. Seed slurry mixture shall be distributed uniformly at a rate approved by the
ENGINEER for the seed materials, fertilizer and/or mulch materials used to suit the seed
application rate. Seed application rate shall be 300 Ibs/acre (340 kg/ha).

Muiching

A.

Mulching shall consist of placing a mulch material on areas that have been or are to be seeded.
Mulch shall be placed in a loose enough condition so as to allow penetration of sunlight and
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3.08

circulation of air, but thick enough to shade the ground, reduce rate of water evaporation and
prevent or reduce erosion by wind or water. Mulch shall be secured with suitably acceptable
anchoring material.

For surfaces and slopes on which power equipment can be operated, satisfactory mulching
materials include the following:

Small grain wheat straw or grass hay applied at 1-1/2 to two (2) tons per acre (3.5 to 4.5 metric
ton/ha) with disc packer, asphalt or netting tie-down.

Wood chips applied at six (6) to nine (9) tons per acre (13.5 to 20.0 metric tons/ha).

Asphalt emulsion alone at 600 to 1,200 gallons per acre (5.5 to 11. kl/ha). (This applipation is
suitable for limited periods of time and where trampling by either people or animalsvill not
occur.)

For surfaces and slopes where power equipment cannot be operated, satistaetory mulching
materials include the following:

Straw or grass hay applied at 1-1/2 to two (2) tons per acres85, tg*4.5 metric tons/ha),
anchored with asphalt or netting tie-down.

Asphalt emulsion alone at 600 to 1,200 gallons per acre (5.5% 11.0 kl/ha). (Limited to areas
where tracking is not a problem.)

Commercially available erosion control netting of jlte,\paper or biodegradable synthetics.

Continuous filament fiberglass at 1,000 pounds*pés.acre (1100 kg/ha) anchored with 150
gallons (1400 1/ha) of asphalt emulsion.

Anchor straw or hay mulch by the methodg’asspecified herein.
Wood chips will not need anchoring when used on workable slopes.

Commercially manufactured nettingand/or fiberglass materials shall be anchored in accordance
with the manufacturer's printedéinstructions for the material used.

Punch and anchor mulch mategial into soil using mulch anchoring tool. Soil must be moist, free
of stones and loose enogigh.te"permit disc penetration to a depth of three (3) inches (75 mm).

Blow on liquid oremuidSified asphalt materials with the straw or hay mulch or spray or sprinkle
asphalt tie-down materials immediately after mulch is spread.

Apply emulsified asphalt at 0.04 gallons per square yard 0.2 1/m2). Do not apply emulsified
asphaltsduririgifreezing weather since it contains approximately 50% water. Apply liquid (cut
back)agphalt atapproximately 0.10 gallons per square yard (0.451/m2). Liquid asphalt may be
applied ddring freezing weather since it is cut back with kerosene.

Conversion from Soil Protection to Permanent Vegetation

A

Following straw or hay mulching, grass seeding can be made in early spring by broadcasting
seed directly into the mulch. Fertilizer or lime, where needed, should be incorporated into the
soil before mulching.

Asphalt emulsion alone can be readily incorporated into the soil by ordinary tillage before
seeding.

Wood chip mulch may be removed before seeding or incorporated deeply into the soil. If wood
chips are incorporated into the soil, the addition of extra nitrogen fertilizer to the soil will be
required to provide nitrogen in the new seeding.
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Fiberglass mulch shall be removed before seeding because of its permanence. Care shall be
taken to prevent fiberglass filaments left in place from becoming entwined or wound around
shafts of power mowers or other power equipment.

Acceptable proprietary netting and erosion control materials shall be disposed of in accordance
with the manufacturer's printed instructions for the material used prior to any seeding
operations.

3.09 Turf Establishment

A.

End of Section

Seeded areas shall be watered whenever excessive drying is evident during the pegiod set for
establishment. Watering shall be done in a manner that will prevent erosion» dte’to the
application of excessive quantities and the watering equipment shall be of a,typ¢ that will
prevent damage to the cultivated surfaces. The CONTRACTOR shall be responsible for the
proper care of the seeded areas until final acceptance of the entire Work) covered by the
Contract.

The seeded areas shall be mowed with mowing equipment acgéptable’to the ENGINEER to a
height of two (2) inches (50 mm) whenever the average height ofigrass establishment reaches
four (4) inches (100 mm). When the amount of cut grass is heayy, cut grass shall be removed to
prevent destruction of the underlying grass. If weeds or gtherundesirable vegetation threaten
to smother the planted species, such vegetation shall befnowed; or in the case of rank growths,
shall be uprooted, raked and legally disposed of fromitiie area.

Reseed and mulch areas larger than four (4) gquare inches (25 cm2) not having a dense,
uniform, vigorous stand of grass acceptabletothe"ENGINEER.

The establishment period shall extend for @périod from the time of seeding until the seeded
area has a uniform stand of grass acceptable to the ENGINEER. The minimum period shall be 30
days.

If after 60 days from the initial Séeding a dense, uniform, vigorous stand of grass has not been
established by the CONTRAGTOR, the OWNER may reseed the defective areas and all costs will
be deducted from the CONTRACTOR’s payments.
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Part 1

1.01

1.02

Scope of Work

A.

Section 40 0500

Process Equipment General Requirements

General

This Section includes general provisions and requirements for all equipment specified in the
Process Integration Subgroup (Division 40) to be furnished and installed as indicated gmthe
Plans complete with safety guards, anchor bolts and lubrication. This Section alsb shc¢tudes
component name plates, structural process modification requirements and/Malirtenance
prior to final acceptance.

Related Work Specified Elsewhere

1.
2.

Cast-in-Place Concrete: Section 03 3000
Division 26: Electrical

Quality Assurance

A.

Reference Standards - Unless otherwise specified, ghie Work of this Section shall conform to
the applicable portions of the following Standard@Spegifications:

W

AFBMA - Antifriction Bearing Manufagtiring Association
ANSI - American Standards Associatién

AMCA - Air Moving and Conditioning Association

ASA - American Standapds@Asspciation

ASTM - American Societyfor Testing Materials

ASHRAE - Amerigan Seciety of Heating, Refrigerating and Air Conditioning
Engineers

ASME - Americap’SoCiety of Mechanical Engineers
AWWA - Ang€Licant Water Work Association

FM - Eactoyy Mutual

NEMA -Wational Electrical Manufacturers' Association
NEPA, - National Fire Protection Association

VUL Underwriters Laboratories, Inc.

Degwdatioris and Modifications

Motor Size - Deviation from motor sizes specified or indicated on the Plans
recommended to accommodate any particular piece of equipment specified in various
Sections of this Division shall strictly comply with these Specifications. The
CONTRACTOR shall include with his bid any additional engineering and construction
costs necessary to redesign the mechanical and/or electrical services recommended
through CONTRACTOR by equipment manufacturer or supplier. No deviations will be
permitted without written approval by the OWNER.

Structure/Mechanical Modification - Modifications to the structure or process
configuration recommended for ease of installation, operation or maintenance for a
particular piece of equipment specified in various Sections of these Specifications shall
strictly comply with these Specifications. The CONTRACTOR shall include with his bid
any additional engineering and construction costs necessary to perform modifications
recommended through the CONTRACTOR by equipment manufacturer or supplier.
No modifications will be permitted without written approval by the OWNER.
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Workmanship

1.

All Work shall be performed in accordance with latest accepted standards and
practices for the trades involved. The workmanship shall be subject to the approval
of the ENGINEER at all times.

Only craftsmen experienced in the Work to be performed will be allowed to do the
Work. This applies particularly to skilled trades such as welding, pipe fitting,
plumbing, and sheet metal work.

Codes, Ordinances, Permits, and Inspections

1.

All materials and equipment required for the Work and their jiStalldtion shall
conform to the laws of the Commonwealth of Pennsylvania andyte.dll the codes,
rules, regulations, and ordinances of the locality where the Wogk\is.fo be performed.
The CONTRACTOR shall secure all permits, licenses, inspectigiis and tests required
in connection with his Work. Upon completion of the Wdrkxtie CONTRACTOR shall
secure and present to the OWNER a certificate of inspe¢tion and approval from the
department having jurisdiction over his Work, df such be issued. All fees in
connection with the above requirements shall be paid hy the CONTRACTOR.

Any changes in the drawings and/or Specifi¢atignsiréquired to conform to the above
codes, laws, rules and/or regulations shall*betaken up with the ENGINEERS' office
by the CONTRACTOR before submitting-hissproposal.

After entering into the Contract, the ONTRACTOR shall be held to make all changes
required to conform to the aboyeyordinances, laws, rules, and/or regulations
without extra expense to the OWNER, except in the instance of ordinances, laws,
rules, and/or regulations whigh are revised or enacted subsequent to the time of
signing the Contract.

Design Drawings

1.

The general afrangements, design, and extent of the Work prescribed in these
SpecificatioffSare indicated and/or detailed on the accompanying drawings. Any
discrepangiesswhich may occur on the drawings and/or in the Specifications shall be
called toythe attention of the ENGINEER. No changes or alterations in the Work shall
be gmade because of said discrepancies until approval of such changes or alterations
hastbeen secured from the ENGINEER.

In/jthe event of disputes arising because of discrepancies between drawings of the
various Trades, such disputes shall be taken up with the ENGINEER whose decisions
will be final.

All dimensions which tie mechanical, process and/or electrical installations to the
building structure shall be thoroughly field checked for accuracy and possibility of
interferences due to field conditions. Ignorance of such field conditions because of
the CONTRACTOR's failure to field check the dimensions in question will be no
excuse for additional compensation.

CONTRACTOR’s Interface

The CONTRACTOR shall be responsible to coordinate the furnishing and installation
of all materials and labor required for a complete and operable facility.

The CONTRACTOR shall be responsible to include adequate appurtenances to
complete installation of equipment furnished by him including motor starters when
furnished as an integral part of a packaged piece of equipment or integral
mechanical equipment system.
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The CONTRACTOR shall be responsible for furnishing and installing the necessary
piping to provide a complete and operable installation of all equipment and fixtures
whether or not furnished by the CONTRACTOR.

G. Apportionment of the Work

1.

H. Surveys

1.

The CONTRACTOR shall classify and apportion all materials and performance of all
labor to the several trades involved in accordance with all local customs, rules,
regulations, jurisdictional awards, decisions, etc., insofar as they may apply and as
required to efficiently execute the Work involved in this Contract regardlesé_ofythe
classification indicated in these Specifications.

The CONTRACTOR shall layout and establish the lines and grades of all pipes in
accordance with the drawings and he shall employ a competentsutveyor registered
in the state of Pennsylvania for this Work. In the eveut &f tnforeseen obstructions,
the CONTRACTOR shall confer with the ENGINEER and¢obtain his written approval
before proceeding with any Work deviating from, the” governing drawings. The
CONTRACTOR shall assume full responsibility for\logations and grades throughout
the Work.

I. Locations

All process equipment, plumbing fixtures, and mechanical equipment shall be in the
exact locations as determined by,he ENGINEER. It shall be the duty of the
CONTRACTOR to request suth exact locations from the ENGINEER sufficiently in
advance of the time when(suc¢h information will be required at the buildings so as
not to interfere with progress of his Work.

J. Points of Termination

The points gf.cornection and termination of the Work under these sections of the
Specifications-dre shown on the drawings or stated in the Specifications, but in case
of doubt a5 to such points of connection or termination, the decision of the
ENGINEER shall be final.

K. Local Gtilities

1.

Submittals

The CONTRACTOR shall be responsible for coordinating, obtaining service,
including costs and advising the ENGINEER and utility company(s) as to installation
schedules.

A. Shop Drawings and Product Data

1.

Submit shop drawings and product data as required in Section 01 3300, Submittal
Procedures, of these Specifications. Submittals where specified in various Sections
of these Specifications will be reviewed for circuit design and representation,
quality of proposed equipment, availability of components and compatibility to
overall control and operation.
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Certificates

1. Each equipment manufacturer or supplier shall submit written certification that all
equipment furnished is in compliance with the Occupational Safety Standards as
specified in other Sections of this Division.

Installation Inspection Report

1. Submit inspection report performed on installed equipment made by the
representative of manufacturer or supplier. Report shall certify that equipméntyhas
been properly installed, lubricated, ready for operation and results of testOperdtion.

Include noise level and vibration readings.

Operation and Maintenance Data

1. The CONTRACTOR shall submit operating instructions, repaiy partslists, equipment
manuals, and automatic control diagrams. The submittals\sHall be as required in
Section 01 3300, Submittal Procedures.

2. The CONTRACTOR shall also provide the ENGINEER with additional copies of the
above material, each copy to be bound in book ‘ar pamphlet form with approved
fastenings and covers. Each bound copy shallincludeé a set of the finally approved
shop drawings of all equipment, fixtures, anéhaecessories used on this Project.

Record Drawings

1. Submit record drawings as requiz€d in Section 01 7700, Closeout Procedures.
Drawings shall be 24" x 36" fylars of the Plans obtained from the ENGINEER and
paid for by the CONTRACTOR, clearly marked by the CONTRACTOR with accurate
field dimensions locating mechanical systems, equipment, piping, component parts,

etc.

Pump Record Card

1. The CONTRAETOR shall complete and submit a Pump Record Card as attached at
the end\f this section, for all pumps and mixers used on this project, prior to final
payment.

BalancefReport

1. Submit a balance report upon completion of checking, adjusting, and balancing of
process equipment as specified herein. This report shall be in a tabulated form with
each piece of equipment and/or outlet identified by an equipment or other number,
location, and include the following:

Pumped Fluid Systems:

Pumps - design rpm - actual rpm

Pump Motors - full load amps - operating amps

Pump Capacities - design gpm - actual gpm

Pump Pressures - design head - actual head

Balancing valves and flow fittings - required gpm - actual gpm

me a0 o

Product Delivery, Storage, and Handling

A.

Materials and equipment distributed, stored and placed upon or near the site of the work
shall at all times be so disposed as not to interfere with work being prosecuted by other
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contractors in the employ of the OWNER, or with street drainage, fire hydrants or with
access thereto, and not to hinder any more than may be necessary, the ordinary traffic of the

street.
B. Materials may be stored on the site in locations designated by the OWNER.
C. All materials and equipment shall be handled in a manner to avoid damage or breakage and

delay in the completion of the Work. The CONTRACTOR shall repair or replace, without cost
to the OWNER and to the satisfaction of the OWNER, all items damaged or broken as a result
of his operation.

D. All machined surfaces of the equipment subject to corrosion shall be protectgd by“coating
with grease immediately after finishing.

E. All flanges shall be protected prior to installation by means of woqden _flanges bolted in
place.

F. Pump casings shall be thoroughly drained of all water.

G. All parts of the equipment shall be carefully crated to facilitate shipping and handling. The

crates shall be constructed to completely protect thé\equipment and shall be sufficiently
strong to permit lifting and skidding without requipiig additional bracing or reinforcement.

H. The CONTRACTOR shall notify the ENGINEER, not less than two days in advance of the
delivery of any equipment.

L All materials shall be so delivered, stoted, and handled as to prevent the inclusion of foreign
materials and/or damage by watel, breakage or other causes. Packaged materials shall be
delivered in original unopenetygéntainers and shall be stored until ready for use. Packages
or materials showing evidence ‘of damage or contamination, regardless of cause, will be
rejected. All materials whichyhave been stored shall be subject to retest and shall meet the
requirements of these §petifications at the time they are used in the Work and at the time of
final acceptance of the Wetk.

J. The CONTRACT@QR/shall obtain a letter from the equipment manufacturer describing the
recommended methods of outdoor or indoor storage of the equipment at the site and shall
fully céMmplfzwith such recommendations to be eligible for partial payments on such
equipmént)

K. Al\ materials to be incorporated in the Work shall be properly arranged, covered and
protected, and the CONTRACTOR shall be solely responsible for the safety of the same.
Material improperly stored shall not be included in estimates for partial payment, or if
already included, shall be deducted from subsequent estimates.

Job Conditions
A. Protection and Maintenance
1. CONTRACTOR shall be provided adequate protection of installed equipment and
systems until final acceptance by the OWNER. All maintenance of installed

equipment shall be the responsibility of the CONTRACTOR until final acceptance by
the OWNER.
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Part 2

2.01

2.02

2.03

Cutting and Patching

A.

All minor cutting that may be necessary for the installation of the Work and any minor
patching as a consequence thereof shall be done by the CONTRACTOR after review by the
ENGINEER.

All major cutting of the structure necessary for the installation of the mechanical Work and
major repairs required as consequence thereof shall be done by the CONTRACTOR, after
review by the ENGINEER.

Products

Materials

A.

When specific manufacturers or trade names are mentioned in theseSpeégifications, and/or
on the drawings, they are used as the design criteria and to establistha'minimum of quality
standard.

Any substitution made that may affect building size or prgéess function shall be deemed to
be made for the convenience of the CONTRACTOR, and aHshallibe brought to the attention of
the ENGINEER at an early date for consideration. . Any“additional costs resulting therefrom
shall be borne by the CONTRACTOR.

The CONTRACTOR shall accept full respansibility that said substitution shall function as
required by the process and shall no€ petuite additional building space or additional
structural requirements. The CONTRACT@R shall also be responsible for all redesign
expenses incurred because of the substitution.

Any items required to complete the Work and not specifically mentioned herein, shall
conform fully to the quality'pattern established by these Specifications.

All materials shall be (néw and be the standard products of the manufacturer. Seconds,
rejects, or damaged (mateTials will be rejected by the CONTRACTOR. The ENGINEER reserves
the right to disapp%o¥€ and reject any materials, proposed or installed which fail to meet
these quality stamdards. The CONTRACTOR shall, at his own expense, remove and replace
with appropesl materials, any materials which do not comply with these standards.

Fabrication

A.

Prayide for possible adjustments in the field of mechanical and process work fabrications.
Adjustments shall allow for adjustment to avoid interferences, installation of equipment or
connecting to other Work.

EgGipment

A.

General

1. Unless furnished as integral parts of mechanical or process equipment,
appurtenances such as remote operation switches or push buttons, pilot lights,
starter relays, overloads or other items shall conform to and be installed as specified
herein and any related Sections.
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Low Voltage Motors (600 Volts and Below)

1. General Requirements

a.

Scope - This Specification covers three phase squirrel cage induction motors
NEMA Design "A", "B", and "C" high efficiency motors.

b. Standards - All motors shall be in accordance with NEMA Standard
MG1-1978, or the latest revision insofar as it is applicable. Motors shall also
comply with the applicable portions of the National Electric Code.

2. Electrical Requirements

a. Voltage and Frequency - Motors 1/3 HP and smaller shall be rated for{seryice
on 120 volt, single-phase service, unless identified differently”iff” the
Specifications or on the Drawings. Standard motors 1/2 HP thyOugl*100 HP
shall be rated 230/460 volts; motors above 100 HP shall besfated’460 volts.
Motors will be rated for operation on a three phase, 60 HZp@wer supply.

b. Operating Characteristics
1) Torques - Motors shall meet or exceed théNoeked rotor (starting)

and minimum breakdown torques spgCifiethinn NEMA Standards for
Design B for the ratings specified. Mdtors shall be of the NEMA
Design required to meet the torquesrequirements of the driven load
to which it is to be attached.

2) Currents - Locked rotor (starting) ctirrents shall not exceed NEMA
Design B maximum valuesforthe specified rating. Motors shall be
capable of a 20 seconghstall’at six times full load current without
injurious heating to théum#&tor components.

3) Efficiency - Maftoyssshall have a minimum and nominal full load
efficiency which will' meet or exceed the values listed in the motor
efficiency tables 3(a) and 3(b); tested in accordance with NEMA Test
Standgrd (MGJ1.12.53a, IEEE Test Procedure 112, Method B, using
accufagy improvement by segregated loss determination including
stsay load loss measurements. The minimum efficiency shall be
gluaranteed. Motors 250 HP and larger shall have a full load nominal
gfficiency of not less than 95% with a guaranteed minimum of 94%.

4) Power Factor - The power factor for 3,600 and 1,800 rpm, 3 through
250 HP ratings at full load, at full voltage shall be a minimum of 83%.
Six-pole ratings will be excluded from this requirement.

C. Service Factor and Ambient - Standard motors will be rated for a 1.15 service
factor in 40degC ambient.

d. Insulation
1) Standard motors shall have a full Class B insulation system.

2) Standard motors shall be dipped and baked in polyester varnish to
consolidate the winding.

3. Motor Efficiency Tables (At Full Load)
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Open Drip Proof

SYNCHRONOUS SPEED
PERCENT EFFICIENCY
3,600 rpm
HP MINIMUM GUARANTEED NOMINAL
-
i %,
1
1/2 81.5 84 6
2 84
3 84
5 86.5 {38.
7 86.5 088.5
10 88.5 Q 90.2
15 88.5 g 90.2
20 91.7 91.7
25 90.2 oI\ 917
30 91 6\\ 92.4
40 91 6 92.4
50 917 ¢ 93
60 924 )N 92.6
75 93 94.1
100 o& 94.1
125 @ 94.1
150 Q 94.1
200 6 94.1 95
@&
“ SYNCHRONOUS SPEED
PERCENT EFFICIENCY
P 3 1,800 rpm
H%U MINIMUM GUARANTEED NOMINAL
4
6 815 84
1/2 81.5 84
\ 2 81.5 84
3 86.5 88.5
5 86.5 88.5
7-1/2 89.5 91
10 89.5 91
15 90.2 91.7
20 91.7 93
25 91.7 93
30 91.7 93
40 93 94.1
50 93 94.1
60 93 94.1
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75 94.1 95
100 94.1 95
125 94.1 95
150 94.5 95.4
200 94.5 95.4
SYNCHRONOUS SPEED
PERCENT EFFICIENCY
1,200 rpm
HP MINIMUM GUARANTEED NOMINAL
3/4 77 80
1 81.5 84
1/2 84 865
2 85.5 37.5
3 87.5 89.5
5 87.5 89.5
7-1/2 88.5 90.2
10 889.5 91
15 89.5 91
20 90.2 91.7
25 90.2 91.7
30 91 92.4
40 91.7 93
50 917 93
60 92.4 93.6
75 93 94.1
100 93 94.1
125 93 94.1
150 94.1 95
200 94.1 95

TENV - TEFC Séyere/Environment and Explosion Proof

SYNCHRONOUS SPEED
PERCENT EFFICIENCY
3,600 rpm
HP MINIMUM GUARANTEED NOMINAL
3/4
1
1/2 81.5 84
2 82.5 85.5
3 84 86.5
5 85.5 87.5
7-1/2 87.5 89.5
10 88.5 90.2
15 89.5 91
20 91.7 91.7
25 90.2 91.7
30 91 92.4
40 91 92.4
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50 91.7 93
60 92.4 93.6
75 93 94.1
100 93 94.1
125 93.6 94.5
150 93.6 94.5
200 94.1 95
L
SYNCHRONOUS SPEED o)
PERCENT EFFICIENCY @
1,800 rpm ,\6
HP MINIMUM GUARANTEED NW
3/4 N
1 815 0\84
1/2 815 Q 84
2 815 84
3 86.5 g 88.5
5 86.5 +« O\ 88.5
7-1/2 88.5 6\\ 90.2
10 88.5 90.2
15 90.2 6 91.7
20 917 YN 93
25 91.7@ 93
30 9 93
40 @ 93.6
50 94.1
60 93.6 94.5
75 6 94.1 95
100 94.1 95
125 @ 94.5 95.4
150 % 95 95.8
200 95 95.8
6 7 SYNCHRONOUS SPEED
PERCENT EFFICIENCY
,( O 1,200 rpm
% ~ wp MINIMUM GUARANTEED NOMINAL
"~ 3/4 77 80
1 78.5 81.5
1/2 84 86.5
2 84 86.5
3 87.5 89.5
5 87.5 89.5
77-1/2 87.5 89.5
10 89.5 91
15 89.5 91
20 90.2 91.7
25 90.2 91.7
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30
40
50
60
75
100
125
150
200

91 92.4
91.7 93
91.7 93
91.7 93

93 94.1

93 94.1
94.1 95

95 95.8
94.5 95.4

Mechanical Requirements

a.

b.

Frame Size - Horsepower/frame relationship shall cahfoym to the latest
NEMA Standard for T frame motors.

Enclosure

1) Motors shall be open drip-proof, TEFC' explosion-proof, or other
types of construction as called for g other sections of these
Specifications.

2) Motor frame and end shields ghall"fe/of cast iron or cast aluminum

construction using alloys\witfiNlow copper content. Conduct box
may be either steel or @luminum.

Bearings

1) All motors shalldrgvesarnti-friction bearings, sized for a L-10 life of
at least 25,0006iours under minimum V belt sheave sizes for
maximum logding ‘Conditions (see NEMA Standard MG1-14-42) or
125,000 hgars\L.-10 life for a direct connected load.

2) Alumihuniend shields shall have a cast-in steel or cast iron bearing
insert.

3) Bearing housings shall be regreasable with provisions for purging
old grease.

4) Bearings shall be preloaded with a bearing loading spring to
minimize noise and increase bearing life.

Miscellaneous

IS Conduit box shall be diagonally split and rotatable in 90 degree
increments.

2) External hardware shall be plated to resist corrosion.

3) External paint shall withstand industrial environments or shall be
as called for in other Sections of these Specifications.

4) Nameplates shall be of stainless steel and stamped per NEMA

Standard MG1-10-37. Nameplate information shall include the
nominal efficiency value per Standard MG1-12.53b and the
manufacturer's minimum guaranteed efficiency value.
Motor Vibration - Motor vibration, when factory tested by manufacturer,
shall not exceed the values of NEMA MG-1 12.05; that is, 0.0010 inches for
3,600 rpm motors, 0.0015 inches for 1,800 rpm motors, and 0.0020 inches
for 1,200 rpm motors.
Ventilating Fans - TEFC, explosion-proof, chemical duty motors, etc., will be
equipped with ventilating fans of corrosion resistant, nonsparking material.

Noise Level - All noise levels shall be less than the maximum requirements of OSHA,
NEMA, and IEEE Standards.
Tests - Tests shall be performed on each design to assure compliance with the design
criteria of this Specification.
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Part 3

3.01

Execution

Installation

A.

Equipment

1. General
a.

The CONTRACTOR's attention is directed to the fact that certain equipment,
(fans, drives, and other machinery), must be installed before housing
and/or enclosures are installed or completed. Doors and otherta€gess
openings in some cases are not large enough to permit passégégot the
equipment completely assembled. The CONTRACTOR shall s#héroughly
investigate these conditions prior to fabrication or shipment.

Component parts furnished as part of a packaged equipméent system shall
be installed with the mechanical Work, ready for condiection as specified in
Division 26, Electrical/I&C. Electrical connection\between component
mechanical parts shall be inclusive to mechaniCallWerk.

Components such as remote operation contrals, pilot lights, overloads or
others not furnished as integral packaged pieces of equipment shall
conform to and be installed as specifiedsnRivision 26, Electrical /1&C.

2. Supports and Anchors

a.

Provide bases, pads, platforms,/ftangers, clamps, or embedded inserts
necessary for proper support aid)ef anchoring of mechanical and process
Work. The CONTRACTQR <shall’" be responsible for the proper sizes,
locations, and quantitie§, of"these bases and pads where same are to be on
concrete floor slabs, and shdll provide all anchor bolts, sleeves, and setting
templates for the mechanical equipment and machinery. Bases and/or pads
are to be proyiled, for each piece of mechanical equipment and machinery
whether showgfor not shown on the drawings. Inserts to be embedded in
concrete shall conform to and be installed as specified in Sections 03 1500,
Concrete Accessories. Detailed specifications for anchoring are included in
other Sections of these Specifications.

All @eeeSsary anchor bolts, nuts, washers, and sleeves shall be furnished as
pex tife manufacturer's recommendations and shall be made of ample size
and strength for the purpose intended. All anchor bolts, bolt sleeves,
washers and nuts supplied shall be stainless steel unless otherwise
specified. Setting templates and working drawings for installation shall be
furnished.

Unless otherwise indicated on the Plans or specified elsewhere, anchor
bolts for items of equipment mounted on baseplates shall be long enough to
permit 1-1/2 inches of grout beneath the baseplate and to provide adequate
anchorage into structural concrete. Unless otherwise noted, all equipment
baseplates shall be furnished complete with openings for grout.

Mechanical equipment resting on concrete foundations, bases or pads shall
rest on a level and uniform bearing surface with grout when vibration
isolation is not required or specified. Grout shall be nonshrink, nonstaining
Type V as specified in Section 04 0511, Mortaring and Grouting.

3. Electrical Service

a.

b.

The CONTRACTOR shall furnish all motors required in connection with his
Work and he shall mount or install all his motors in their finished locations.
Electrical components required and furnished for mechanical or process
equipment systems provided as complete system by the manufacturer or
Subcontractor, and automatic temperature control systems together with
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any power and control interface wiring shall be the responsibility of the
CONTRACTOR. He shall perform this Work in accordance with all
requirements of the electrical Specifications. The CONTRACTOR shall be
responsible for the proper operation of his equipment and shall furnish all
wiring and control diagrams to ensure proper operation of same.

Painting - Shop priming and finish coats including preparation shall be as specified in Section
09 9100 Painting and Coating. All iron and steel surfaces shall be protected by suitable paint
or coatings applied in the shop or point of fabrication. Surfaces which will be inaccessible
after assembly or installation shall be finish coated to provide protection for the liféofythe
equipment. Surfaces which have been inadequately coated or require touch up ifi_thé*ield
shall be repainted. The repainting shall be the responsibility of the CONTRACFOR and
performed to the satisfaction of the ENGINEER.

Sleeves - Provide sleeves where pipes or ducts pass through walls qr fieors necessary for
installation and as specified elsewhere for process or mechanical WogkaSleeves for covered
pipe or ducts shall be of proper size to allow the covering to pds$ thzeugh unless otherwise
directed or specified elsewhere.

Plates - Ceiling, floor or wall plates shall be installed at all\poihts where exposed pipes pass
through walls, ceiling, or floors. Plates shall be nickel*plated*Sectional, pressed steel plates
with positive catches.

Lubrication of Equipment - After installation«f,apy equipment is complete such as motors,
pumps, compressors, etc., which depend§ oxlubrication for efficient operation, they shall be
lubricated in accordance with the manufagturer's recommendations. The CONTRACTOR
shall furnish all oil and grease requiréd to place all of the equipment in initial operation. Oil
and grease shall be in accordancé with the equipment manufacturer's recommendations.
Lubrication points on equiprient shall be easily accessible with all points of application
provided with one standaxd fitting throughout the entire job for greases or placing oil.
Where equipment is f{irnished by the manufacturer with different fittings, the
CONTRACTOR, at his awii, éXpense, shall provide and install standard fittings. All fittings
shall be installed in g eadily accessible location or provided with extension lines for ease in
lubrication. Lubricatier shall be done before any test runs will be permitted or equipment
placed in final operation.

Identifi€atiofh./ All mechanical equipment including pumps, air handling units and each and
every walvg and regulator shall be identified in accordance with other Sections of these
Speeifications and in accordance with OWNERS method of equipment identification.
Nameplates shall be provided on a new panels and equipment.

Welding

1. Blower air supply lines shall be welded.

2. All natural gas lines 1-1/2 inches and larger shall be welded. If desired, piping less
than 1-1/2 inches may be welded; however, sample welds shall be submitted for
ENGINEER's approval.

3. Material shall be clean either by wire brushing or by sandblasting, if needed, prior to

welding, depending upon the condition of the material. If grease, or other foreign
materials of the same nature are present, cleaning shall be done by a suitable
solvent.

4. Black steel pipe and fittings may be welded by either oxyacetylene or electric arc
method.
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All welding shall be done by first class pipe welders meeting qualifications covered
by the American Standard Code for Pressure Piping (ASA B31.1). Welding shall
conform to the standards and requirements of this code and all applicable state and
local codes. The OWNER reserves the right to require qualifying demonstrations of
any welder assigned to the job by this CONTRACTOR.

Branch connections shall be made with welding tees. Welding ells shall be used for
changing pipe directions. Scarf welding of branch pipe connections and use of
mitered joints shall not be permitted.

All slag, dirt, and loose pieces of metal shall be removed from the interior of the
vessels, jackets, nozzles and piping. All welds are to be thoroughly cleaned afidswire
brushed and weld spatter removed. Grinding of finished welds is not desifed £Xcept
where specified.

H. Safety Guards

1.

Provide and install safety guards for all belts, gears, shafts“erether reciprocating,
rotating or moving parts of equipment whether shows{ on the Plans or required by
ANSI B15.1, Safety Standard for Mechanical Power-Trafismission Apparatus. Paint
all guards safety yellow unless otherwise diregted by ENGINEER or specified
elsewhere.

Guards shall be fabricated from galvanized brealurhiffim-clad sheet steel no thinner
than 16 gage or galvanized 1/2-inch mesh-éxpanded metal. Each guard shall allow
for easy installation and removal. All JleCessary supports and accessories shall be
included with guards. Supports and, accessories, including bolts, shall be hot dip
galvanized.

Safety guards in outdoor locationghall prevent the entrance of rain and dripping
water.

L Nameplates - Provide nameplates on each component of equipment, unless otherwise
specified. Plates shall clearly identify manufacturer catalog or model number, serial number
and other data pertinent fo @peration. Securely attach plates to components or have data
stamped or cast into th€ Joedy. Plates or stampings shall be located in a position to be easily
and fully visible, aff€r, e@mponents are installed without removing any parts from the
component. Only rigidsnetal plates riveted or screwed to components will be acceptable.

3.02 Field Quality Contrel

A Testing

1.

During and after installation, those tests required by the local, county and state
inspection bureaus, the OWNER or the ENGINEER, shall be performed in strict
accordance with the department concerned and at the full expense of the
CONTRACTOR.

The CONTRACTOR shall furnish all equipment, water, compressed air, apparatus,
and labor necessary for the test. All defects disclosed by the tests shall be rectified
by the CONTRACTOR without cost to the OWNER. Test shall be made under the
direction of and subject to the approval of the OWNER or the ENGINEER. Tests
required after installation are outlined herein and shall endure for not less than 48
hours.

All equipment shall be tested as in normal operating service unless specific rating
tests are required as results of questionable performance.

Gages and equipment, etc., which may be damaged by the tests shall be valved off or
removed before testing.
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5. Special tests required for certain apparatus are specified under the specific headings
for that apparatus.

6. In general, all visible or audible leaks shall be fixed regardless of previous testing
results.

Final Inspection

1. Upon completion of the Work, the CONTRACTOR shall conduct a complete
inspection of all items of Work instituted by the Contract obligations; and make
whatever corrections and adjustments deemed necessary to a well fundtiening
system, same to meet the satisfaction of the ENGINEER and the OWNER.

2. The CONTRACTOR shall signify his readiness for final inspection in Writing to the
ENGINEER. The time of inspection may occur at the time of/*@perating and
Instructions.” The inspection shall be made in the presence pfithe/OWNER and
ENGINEER.

3.03 Equipment Startup

A.

After completion of the installation, all systems and equipm€nt shall be tested by the
CONTRACTOR in the presence of the ENGINEER under agtual operating conditions. Tests
shall be performed according to manufacturer's recommerndations.

Installed equipment shall be operated under fullworking load conditions before being
accepted by the ENGINEER as ready for satisfactaryaperation. Each piece of equipment shall
be certified by the representative that installatiobn is correct and ready for satisfactory
operation.

The manufacturer or supplier of each, piece of equipment shall provide the services of a
representative to field reviewp irstallation procedures with the CONTRACTOR, inspect
installed equipment and adjust for satisfactory operation. The CONTRACTOR shall include
with his bid the services of all required equipment manufacturer's field service technician
for a period necessary té complete the work to the satisfaction of the ENGINEER and
OWNER. The representative Shall provide all necessary tools and testing equipment required
including noise lev€lamd vibration sensing equipment. A written report covering the
technician's findings ard installation approval shall be submitted to the ENGINEER covering
all inspections and gutlining in detail any deficiencies noted.

Specifi€heqliivements, if any, for a particular system or piece of equipment are contained in
the pafticular specification sections. The CONTRACTOR’s responsibility relative to
coprdinating these services are contained in Section 01 7700, Closeout Procedures.

3.04 Adjustment and Cleaning

X

Before turning the project over to the OWNER, clean all fixtures, piping, covering, exposed
metal surfaces and leave all in clean condition at the end of the Work and remove from the
premises all refuse, dirt and rubbish which are a result of the mechanical Work or workmen.
Also, remove from the premises all cartons, scrap, and major debris at least once a week
during progress of the Work.

All instruments used in the checking, adjusting, and balancing shall be accurately calibrated
and maintained. Accuracy tests on instruments shall be performed in the presence of and
whenever requested by the OWNER or the ENGINEERS.

Air and water balance and checking shall not begin until systems have been completed and

are in full working order. The CONTRACTOR shall put all heating, ventilating, and air
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conditioning systems and equipment into full operation and shall continue the operation of
same during each working day of testing and balancing.

3.05 Spare Parts and Special Tools

A

End of Section

Spare parts shall be provided for each piece of equipment as specified in various Sections of
this Division and shall be delivered to the Project site in boxes with labels identifying
contents. Special tools necessary for maintenance by OWNER shall be furnished with each
particular piece of equipment. These tools shall be included whether or not specified in
various Sections of this Division.

Delivery of all parts and/or special tools shall be made prior to Contrac&out as
specified in Section 01 7700, Closeout Procedures. Storage shall be wher@ mined by

ENGINEER. &Q
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PUMP RECORD CARD
NAME MAKE MODEL
TYPE SIZE SERIAL #
ORDER NUMBER SUPPLIER DATE PURCHASED
DATE INSTALLED APPLICATION PLANT #
Nameplate Data and Pump Info Stuffing Box Data Motor Data
GPM Diameter___ Depth____ Name Serial #
TDH Pack. Size Type H.P. Speed O%
RPM Length No.Rings____ Ambient® .f\Q
Gage Press Disc Lantern Ring_ Flushed RPM Frame QO
Gage Press Suc Mech.SealName___ Size_ Volts Amps
Shut Off Press Type Phase_,_Q%cle
Suction Head 6@\ize_ Key.
.
Pump Materials \

Rotation, Casing Beari &
Impeller Type Shaft y: R@{
Impeller Dia. Wearing Rings Casin Code Type
Impeller Clear Wearing Rings Impeller Amps @ Max Speed
Coupl Type & Size____ Shaft Sleeve Amps @ Shut Off
Front Brg # Slinger Control Data Info
Rear Brg # Shims Starter.
Lub Interval Gaskets NEMA Size
Lubricant &Qgs Cat. #
Wearing Rings Brg. Seals Front Heater Size
Shaft Sleeve §i Rear Rated @
Pump Shaft Size Casing Wear Ring Size ID Control Voltage
Pump Keyway. oD Variable Speed Type

Width Speed Max
Other Related Info

Impeller Wear Ring ID Speed Mix
oD Width
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Part 1 General

1.01  Summary

Section 40 0507
Pipe Support Systems

A. Section Includes:
1. Pipe support and anchor systems.
B. Related Sections include but are not necessarily limited to:
1. Division 00 - Procurement and Contracting Requirements.
2. Division 01 - General Requirements.
3. Section 09 9100 - Painting and Coatings.
4. Section 40 1500 - Process Piping.

1.02 Quality Assurance

A. Referenced Standards:

1. ANVIL International (ANVIL).

2. American Society of Mechanical Effgineers (ASME):
a. B31.1, Power Piping.
b. B31.3, Process Piping;

3. ASTM International (ASTM)=
a. A36, StandardsSpetifi¢ation for Carbon Structural Steel.
b. A575, Standard(Specification for Steel Bars, Carbon, Merchant Quality, M-

Grades.
C. A576, Standard Specification for Steel Bars, Carbon, Hot-Wrought, Special
Qualiti

4., American Welding Society (AWS):
a. D18 Structural Welding Code - Steel.

5. Manufacturers Standardization Society of the Valve and Fittings Industry Inc. (MSS):
a. SP-58, Pipe Hangers and Supports - Materials, Design and Manufacture.
B, SP-69, Pipe Hangers and Supports - Selection and Application.

1.03  Submittals
A Shop Drawings:

1. See Section 01 3300 for requirements for the mechanics and administration of the
submittal process.

2. Product technical data including:

a. Acknowledgement that products submitted meet requirements of
standards referenced.
Manufacturer's installation instructions.

C. Itemized list of wall sleeves, anchors, support devices and all other items
related to pipe support system.
d. Scale drawings showing guides, hangers, supports, anchors, structural

members and appurtenances to describe the pipe support system.
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Part 2 Products

2.01  Acceptable Manufacturers

A. Subject to compliance with the Contract Documents, the manufacturers listed in the
applicable Articles below are acceptable.

B. Submit request for substitution in accordance with Specification Section 01 2513.

C. For pipe supports for large diameter piping, refer to Contract Drawings for pipe suppdzs
details, locations, and spacing.

2.02 Manufactured units

A. Hanger Rods:
1. Material:
a. ASTM A36.
b. ASTM A575, Grade M1020.
C. ASTM A576, Grade 1020.
d. Minimum allowable tensile stress of 12,000 ps1 at 650 DegF per MSS SP-58.
2. Continuously threaded.
3. Electro-galvanized or cadmium plated aftex threads are cut.
4, Load limit:
NOMINAL ROD DIAMETER MAXIMUM SAFE LOAD, (LBS)
3/8 IN DIA (min) 610
1/2 IN DIA 1,130
5/8 IN DIA 1,810
3/4INDIA 2,710
7/8 IN DIA 3,770
1 IN DIA 4,960
B. Hangers:
1. Hapgers for use directly on copper pipe: Copper or cadmium plated.
2. Hapgelrs for use other than directly on copper pipe: Cadmium plated or galvanized.
3. Hanger type schedule:
APBLICATION PIPE SIZE HANGER TYPE
All éxcept noted 4 IN and less ANVIL Figure 108 with Figure 114
Allexcept noted Over 4 IN ANVIL Figure 590
Steam, condensate and hot All ANVIL Figure 181, Figure 82
water
C. Concrete Inserts for Hanger Rods:
1. Continuous slots: Unistrut #P1000.
2. Individual inserts: ANVIL Figure 281.
3. Self-drilling expansion anchors: Phillips flush-end or snap-off end type.
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Beam Clamps for Hanger Rods:

1. Heavy duty.
2. ANVIL Figure 133 or 134.

Trapeze Hangers for Suspended Piping:

Material: Steel.

Galvanized.

Angles, channels, or other structural shapes.

Curved roller surfaces at support point corresponding with type of hangerfequifed.

BN

Vertical Pipe Supports:

1. At base of riser.
2. Lateral movement:
a. Clamps or brackets:
1) ANVIL

Expanding Pipe Supports:

1. Spring hanger type.

2. MSS SP-58.

Pipe Support Saddle:

1. For pipe located 3 FT or less fifom floor elevation, except as otherwise indicated on
Drawings.

2. ANVIL Figure 264.

Pipe Support Risers:

1. Schedule 40 pipé.

2. Galvanized.

3. As recammended by saddle manufacturer.

Pipe Suppafit/Base Plate:

44N larger than support.

Collar 3/16 IN thickness, circular in shape, and sleeve type connection to pipe.
Collar fitted over outside of support pipe and extended 2 IN from floor plate.
Collar welded to floor plate.

Edges ground smooth.

Assembly hot dipped galvanized after fabrication.

S FwWN =

Pipe Covering Protection Saddle:

1. For insulated pipe at point of support.

2. ANVIL Figure 167, Type B.

Wall Brackets:

1. For pipe located near walls and 8 FT or more above floor elevation or as otherwise

indicated on the Drawings.
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2.03

2. ANVIL Figure 199.

M. Pipe Anchors:

1. For locations shown on the Drawings.

2. 1/4 IN steel plate construction.

3. Hot dipped galvanized after fabrication.

4. Designed to prevent movement of pipe at point of attachment.
N. Pipe Guides:

1. For locations on both sides on each expansion joint or loop.

2. To ensure proper alignment of expanding or contracting pipe.

3. ANVIL Figure 256.

Design Requirements

A. For pipe supports for large diameter piping, refer to Contract Dgaifvings for pipe support
details, locations, and spacing.

B. Supports capable of supporting the pipe for all servige and\{esting conditions.
1. Provide 5 to 1 safety factor.

C. Allow free expansion and contraction of th€piping to prevent excessive stress resulting from
service and testing conditions or from welght fransferred from the piping or attached
equipment.

D. Design supports and hangers tg allow.for proper pitch of pipes.

E. For chemical and waste pipihg, design, materials of construction and installation of pipe

hangers, supports, guides, kestraints, and anchors:

1. ASME B34.3:
2. MSS SR-58 and MSS SP-69.
3. Except whére modified by this Specification.
F. For st€aneard hot and cold water piping, design, materials of construction and installation of

pipe hanggrs, supports, guides, restraints, and anchors:

1. ASME B31.1.
P MSS SP-58 and MSS SP-69.
G. Check all physical clearances between piping, support system and structure.
1. Provide for vertical adjustment after erection.
H. Support vertical pipe runs in pipe chases at base of riser.
1. Support pipes for lateral movement with clamps or brackets.
L Place hangers on outside of pipe insulation.
1. Use a pipe covering protection saddle for insulated pipe at support point.
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2. Insulated piping 1-1/2 IN and less: Provide a 9 IN length of 9 LB density fiberglass
insulation at saddle.

3. Insulated piping over 1-1/2 IN: Provide a 12 IN length of 9 LB density fiberglass
insulation on saddle.

J. Provide 20 GA galvanized steel pipe saddle for fiberglass and plastic support points to
ensure minimum contact width of 4 IN.

K. Pipe Support Spacing:
1. General: %
a. Factor loads by specific weight of liquid conveyed if spec1f1c w i
greater than water.
b. Locate pipe supports at maximum spacing scheduled u 1cated
otherwise on the Drawings. Q
C. Provide at least one (1) support for each length of p ch change of
direction and at each valve.
2. Steel, stainless steel, ductile-iron pipe support scheduQ
PIPE SIZES - IN MAXIMUM SPAN - @
1-1/2 and less 5 0
2 thru 4 1
5thru 8
10 and greater .
3. Copper pipe support schedule:
PIPE SIZES - IN, A\lAXIMUM SPAN - FT
2-1/2 and le ~ 5
3 thru 10
8 and gr% 15
4. PVC pipes\u&chedule:
M SIZES - IN MAXIMUM SPAN - FT
1-1/4 and less 3
1-1/2 thru 3 4
@ 4 and greater 5
O * Maximum fluid temperature of 120 DegF.
& Support each length and every fitting:
a. Bell and spigot piping:
O 1) At least one (1) hanger.
2) Applied at bell.
b. Mechanical coupling joints:
1) Place hanger within 2 FT of each side of fittings to keep pipes in
alignment.
6. Space supports for soil and waste pipe and other piping systems not included above
every 5 FT.
7. Provide continuous support for nylon tubing.
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Part 3 Execution
3.01 Installation

A. Provide piping systems exhibiting pulsation, vibration, swaying, or impact with suitable
constraints to correct the condition.

1. Included in this requirement are movements from:

a. Trap discharge.
b. Water hammer.
C. Similar internal forces.
B. Weld Supports:
1. AWS D1.1.
2. Weld anchors to pipe in accordance with ASME B31.3.
C. Locate piping and pipe supports as to not interfere with open aegé€sses, walkways, platforms,

and with maintenance or disassembly of equipment.

D. Inspect hangers for:
1. Design offset.
2. Adequacy of clearance for piping andél sgppprts in the hot and cold positions.
3. Guides to permit movement with6ut.binding.
4. Adequacy of anchors.
E. Inspect hangers after erection of, pipifig Systems and prior to pipe testing and flushing.
F. Install individual or continygous Slot concrete inserts for use with hangers for piping and
equipment.
1. Install concretédnserts as concrete forms are installed.
G. Welding:
1. Welding rods: ASTM and AWS standards.
2. Jiegral attachments:
a Include welded-on ears, shoes, plates and angle clips.
b. Ensure material for integral attachments is of good weldable quality.
3. Preheating, welding and postheat treating: ASME B31.3, Chapter V.
H, Field Painting:
1. Comply with Section 09 9100 - Painting and Coatings.

End of Section
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Section 40 1500
Process Piping

Part 1 General
1.01 Scope of Work

A CONTRACTOR shall provide labor, materials, equipment, tools and services required for the
furnishing and installation of process piping, complete with pipe, fittings, valves, conngetions,
and accessories such as hangers, supports and operators as indicated on the Plans.or as
required for a complete and functioning system.

B. Piping shall be furnished and installed of the materials and sizes and af elevations and
locations shown, indicated, or specified elsewhere in the Contract Documlerits and/or in this
specification.

1.02 Related Work Specified Elsewhere

A Work of the following Sections applies to the Work of tlfis\Section. Other Sections of the
Specifications, not referenced below, shall also apply/to™he extent required for proper
performance of this Work.

Section 01 3300: Submittal Procedures

Section 09 9100: Painting and Coating

Section 11 1000: Mechanically Cleait€d Bar Screen
Section 11 2000: Washer Compactoh

Section 40 0507: Pipe Suppoxt Systems

i WP

1.02 Reference Standards

A Unless otherwise specified| thésWork for this Section shall conform to the applicable portions
of the following Standard Specifications:

ANSI - Amerieah National Standards Institute

ASME -American Society of Mechanical Engineers
ASFM - American Society for Testing and Materials
AWINVA - American Water Works Association

NCPWB - National Certified Pipe Welding Bureau
NEMA - National Electrical Manufacturers' Association
UL - Underwriters Laboratories

N Uk W e

1.03 System Description
A, General:

1. Drawings show general arrangement, direction, and sizes of pipes. Drawings are not
intended to show every offset and fitting, or every structural difficulty that may be
encountered. CONTRACTOR shall install the piping and appurtenances to suit, and to
avoid interference with installation, operation, and maintenance of fixtures,
equipment, or other piping. CONTRACTOR shall verify dimensions and measurements
prior to furnishing and installing the Work specified herein.

2. CONTRACTOR shall provide piping with necessary hangers, anchors, and supports as
specified herein and as indicated. Piping supported by equipment to which it is
connected is not acceptable.
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1.04 Submittals

A.

Shop Drawings and Product Data:

1. Shop Drawings:

a. Submit shop drawings as required in Sections 01 3300, Submittal
Procedures and 40 0500, Process Equipment General Requirements,
showing the layout of the piping systems complete with piping, supports,
and structural dimensions.

b. Shop drawings shall identify all joints, valves, fittings, compefient parts,
pipe material, insulation where required, and valve ideiftifigation codes.
Supports and anchors shall be shown in the layout and detajled.

C. CONTRACTOR shall verify in the field, the locationy{position, and size of
existing piping (including buried pipes), as_indicated on the Contract
Drawings and Specification to be reused, foriing a part of the new process
piping layout.

d. Process piping Shop Drawings submitted 60 ENGINEER for review shall
clearly indicate the location, position (glevatign), and size of existing piping
to be reused.

Product Data:
1. Submit product data as requirediiif Séction 01 3300, Submittal Procedures. Include

manufacturer's recommendations¥ for installation, connection to automatic
operators, and instructionsferproper operation and maintenance.

a. Valve operatgf data’shall also include information necessary for any
external contwgls, wiring or hydraulics to be furnished, installed or
connectedhy othler Work.

Welders Certification:

1. Submit certification of welders and/or welding process for fabrication and/or field
assemblye

Record Drawings:

1. Submit record drawings as required in Section 40 1000, Process Equipment General
Requirements.

1.05 Quality Assurance

A,

Welding, Brazing or Soldering:

1. Qualify welding/brazing processes and welder/brazer performance in accordance
with AWS B2.2, Standard for Brazing Procedure and Performance Qualification, or
ASME Boiler and Pressure Vessel Code, Section IX. Certify that each welder/brazer
has satisfactorily passed AWS or ASME qualification tests for welding/brazing
processes involved and, if pertinent, have undergone re-certification.

2. Welding and brazing procedures shall address cleaning, joint clearance, overlaps,
internal purge gas, purge gas flow rate, and filler metal.
3. Certification of procedures and operators applies for both shop and job site welding
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1.06

1.07

Part 2

2.01

and brazing of pipe work.

4. If required, apply for and obtain a “Hot Work Permit” from OWNER.

5. Performance qualification of welders/brazers shall remain in effect indefinitely
unless the welder/brazer does not weld or braze with the qualified procedure for a
period exceeding 12 months, or there is a specific reason to question the ability of
the welder/brazer.

6. Soldering: Conform to ASME B31.3, Process Piping and Copper Development
Association recommended practices.

B. All grooved joint couplings, fittings, valves and specialties shall be the products of 4_simgle
manufacturer. Grooving tools shall be of the same manufacturer as th¢ grG0ved
components. All castings used for coupling housings, fittings, valve bodiesg€tc.=shall be
dated stamped for quality assurance.

Delivery, Storage, and Handling

A. Handling:
1. Pipe and special castings shall be handled in such asmanrier as to avoid any damage
to pipe or specials.

a. In the event pipe coating is damagedy\especially on the inside of the pipe,
the damaged area shall be cleaned-By Wire brushing and then recoated with
an approved coating similar to thatspecified for the pipe.

B. Storage:
1. Store materials in enclosure$,or under protective coverings. Keep inside of pipe

fittings and valves free of dirt and debris. Store in a manner for easy identification of
all materials.

Spare Parts

A. Furnish spare partsf@ata=for each different item of material and equipment specified, after
approval of the relatedSubmittals and not later than delivery of equipment specified herein.

B. Pack in coptainers bearing labels clearly designating contents and pieces of equipment for
which e part'is intended. Each part shall be identified with a tag bearing its part number
and a pdrt description.

Products
Pipe System
A. General:
1. Pipe systems shall conform to the materials or component performance as specified

herein and the pipe schedule as shown on the drawings.
B. Design Requirements:
1. Provide piping, valves and related products for a %2” potable water feed to the Washer

Compactor. The supply piping shall be copper, and the pipe system shall be designed
for a working pressure of 80 psi.
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2. Providing piping, valves, and related products for a 3” drain line to collect drainage
from the Washer Compactor and convey it to the influent channel by gravity flow. The
drain piping shall be PVC, and the pipe system shall be open to the atmosphere.

C. Copper Pipe:
1. Material:

a. Copper pipe shall be Type L and shall meet the specifications of ASTM
Standard B-88 for all inside service. The minimum diameter of a service shall
be 1/2-inch.

2. Fittings:

a. Fittings used with this pipe above grade (interior) shall be soldeféd jeint type
fittings.

b. Grooved end fittings shall be manufactured to copper-tubg-dimensions of cast
bronze per ASME B16.18 or wrought copper per ASME B16.22.

C. Connection of copper piping to the Washer Compactdr Watér supply shall be
1/2-inch male NPT.

3 Joints:
a. Copper joints shall be thoroughly cleanedaand the end of pipe uniformly

flared or cut by a suitable tool to the beyelof the fitting used. Wrenches shall
be applied to the bodies of the fittings Where tlie joint is being made and in no
case to a joint previously made.

b. Grooved joint couplings shall consist of two ductile iron housing segments
cast with offsetting angle-pattesn bolt pads, pressure responsive gasket, and
ASTM A449 electroplateéd gteeldbolts and nuts. Installation-Ready, for direct
stab installation without field’disassembly. Victaulic Style 607H. Installation-
Ready gaskets shall bé,grade EHP suitable for water or dry air to +250 deg F,
or Nitrile gradesT suitdble for air with oil vapors to +180 deg F.

D. Polyvinyl Chloride Pipe (PVC):

1. PVC Solid Wall Pige 1isizes 1/2-inch through 3-inch shall be ASTM D1785, schedule
80, 6-inch thrgugh™15-inch shall be ASTM D3034, SDR 35, and in sizes 18-inch
through 27+fich*shall be ASTM F679 SDR35, polyvinyl chloride pipe (PVC).

2. Joints for poly¥inyl chloride pipe (PVC) shall be ASTM D2855, solvent cemented or
ASTM M3212, push-on type. A joint in which an elastomeric ring gasket is
copmpressed in the annular space between a bell end or socket and a spigot end of
Dipé.

3. ‘Wyes or tees shall be a molded wye or tee fitting per ASTM D2680, with gasketed
joints on each end suitable for directly inserting in the mainline pipe. Wye and tee
fittings shall be furnished with the spurs securely fastened by the manufacturer to
the barrel of the pipe. There shall be no projection on the inner surface of the pipe.
Branch connection fitting shall be a gasketed joint suitable for the house lead pipe
specified. Saddle connections are not allowed.

4, Connection of PVC piping to the Washer Compactor drain shall be 3-inch female
NPT.

2.02 Sleeve-Type Couplings
A. Pressure rating at least equal to that of related pipeline.

B. Manufactured by Dresser Mfg. Div., Bradford, PA; Rockwell International, Municipal & Utility
Div., Pittsburgh, PA; R.H. Baker & Co., Inc., Los Angeles, CA; or equal.
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C. Couplings for Exposed Pipe: Steel; Dresser Style 38, 127 or 128 Rockwell Style 411, Baker
Series 200, or equal. Couplings provided with type 304 or 316 stainless steel bolts and nuts.
Provide tie rods across couplings as shown.

D. Furnished with pipe stop removed.
E. Provided with gaskets of composition suitable for exposure to liquid or gas within pipe.

2.03 Valves
A. Brass Ball Valves:
Bronze body and trim ASTM B 584
Full Port.
TFE Seat.
Blowout proof stem.
600 PSIWOG/150 PSI S-steam.
In-line disassembly design.
Acceptable Manufacturers:
a. Nibco
b. Stockham
C. Apollo
B. PVC Ball Valves:
1. Fabricated of same material as PVC pipe
2. Full Port.
3. Acceptable Manufacturers:
a. Hayward
b G. F. Plastics Systems, Inc.
C. Chemtrol
d Or Approved Eguadl

Nk wh e

Part 3 Execution
3.01 Contractor's Verification

A CONTRACTOR4shalhfield measure dimensions and check possible interferences for the pipe
system and accessgxies.

3.02 Preparation

A Pipexfittings and accessories shall be free of all foreign matter. Accumulations of dirt, rust,
scalesetc., shall be removed prior to installation. Pipe ends shall be reamed and deburred to
Prevent loose particles from getting into the pipe line.

3.03 Instaliation
A. General:

1. Piping installation shall be coordinated, with respect to space available, with
heating, ventilating, and electrical installation. In every instance where there is a
conflict in the routing of the piping and the ducting, the routing of the ducting shall
govern. Installed piping shall not interfere with the operation or accessibility of
doors or windows; shall not encroach on aisles, passageways, and equipment; and
shall not interfere with the servicing or maintenance of equipment.
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10.

11.

Pipe shall be cut accurately to measurements established at the construction site
and shall be worked into place without springing or forcing, properly clearing all
openings and equipment. Cutting or weakening of structural members to facilitate
piping installation is not permitted.

Pipes shall have burrs removed by reaming and shall be so installed as to permit
free expansion and contraction without damage to joints or hangers.

Aboveground piping shall be run parallel with the lines of the building unless
otherwise noted on the drawings. Unless otherwise shown on the drawings,
horizontal piping shall pitch down in the direction of flow with a grade of not less
than 1 inch in 40 feet.

Service pipe, valves, and fittings shall be located a sufficient distance ffoin Gther
work to permit the installation of the finished covering not less than }¥;”.fre¢m such
other work, and not less than %2” between the finished covering @mth€ different
services.

Valves shall be installed at the locations shown on the drawings and where
specified. Valves shall be installed with their stems orientatéd horizontal or vertical
and with sufficient clearance to allow for full stem tray€l gnd.the repair of two-piece
or three-piece valves in place.

Piping connections to equipment shall be alignedfand supported in such manner
that no load or thrust will be exerted upopn, the/equipment by the piping at
installation or in operating conditions.

Cutting of the pipe shall be done in a neat wWorkmanlike manner with the least
amount of waste and without damagetg“existing or new lines. A fine tooth saw,
tubing, or pipe cutter, or similar toal §hall be used to cut the pipe. Cuts must be
square and ragged edges removéd with'a burring tool and/or file.

After cutting bell and spigot or soeket pipe a stop mark shall be made with a pencil
or crayon using dimensions aSishown by the manufacturer's instructions or by using
another pipe in the fieldrasia ghideline.

Cutting of concrete wall§, floors or ceilings shall be avoided and requires written
approval from ENGINEER. If approved, holes shall be core drilled and patched.
Reinforcement steel shall not be cut or disturbed.

At the terminafioh, 0T pipe installation any open ends of pipelines shall be closed off
by a suitabl¢Cavet until installation operations are resumed.

Pipe Supports:

Reférto Section 40 0507 - Pipe Support Systems.

Piping shall be rigidly supported from the building structure by means of adjustable
ring-type, clevis, or band-type hangers. Where pipes run side by side, they shall be
supported using rod and angle iron, or Unistrut trapeze hangers.

Polyvinyl chloride pipe, fiber glass reinforced pipe, rubber hose, tubing, etc., shall be
supported along the entire length by means of a steel channel or angle iron or
approved tray anchored to the floor, wall, or ceiling with supports per above. Where
shown, chemical feed lines are installed in containment piping.

Valves shall be supported to keep undue strain off of piping and adjacent
equipment.

Equipment requiring periodic maintenance shall be supported to allow easy
removal with a minimum of temporary supporting.

Hanger rods shall be connected to beam clamps or concrete inserts. Clamps or
inserts shall be Underwriter’s Laboratories approved. "C" clamps will not be
permitted.

Expansion anchors may be used upon written approval by ENGINEER. Holes for
expansion anchors shall be made by rotary drilling only, hammering devices will not
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Joints:

be permitted. Explosive studs may be used provided they are driven under safe
conditions.

Anchors, guides and sway braces shall be provided to allow for forces on the piping
system. Sleeves shall be provided on pipe subject to movement. Sleeves shall be no
less than four inches wide or have a width equal to 1/3 the diameter of the pipe,
whichever is larger.

Vertical piping shall be supported at each floor or grating level with approved riser
clamps except where prohibited by piping flexibility requirements. Lateral
movement of exposed vertical piping at building walls shall be restrained by anchor
devices attached to walls except where prohibited by piping fléxibility
requirements. Provide retaining straps when clamps are used.

Flanged Joints: Flanged joints shall be face matched. Raised fage*flasiges shall not be
mated to flat-faced cast-iron flanges on valves or equipment. ‘Ehe,raised face must be
machined flush. All flange bolt holes shall straddle/the“hdrizontal and vertical
centerlines unless otherwise noted. Install insulating¢kits on flanges connecting
dissimilar metals such as steel to copper in ordes to prevent electrolytic action.
Bolting shall comply with ASME B31.3, Process Riping\Torque values and tightening
sequence for bolts shall be in accordance with flange nfanufacturer’s instructions.
Threaded Joints: Threaded pipe joints shall have American Standard Taper Pipe
Threads complying with ASME B1.2. Casesshall be taken that the inside of pipe is
thoroughly clean and free of cutting eil\anit foreign matter before installation. Metal
screwed pipe joints shall be mafie Jegkstight by the use of Teflon tape, pipe thread
lubricant, or Teflon tape and a pipeslubricating compound. Thermoplastic threaded
pipe joints shall be made leaktight per product manufacturer’s recommendations.
When joining thermoplastic threaded pipe to metal threaded piping attempts should
be made to screw théWpldstic pipe into female metal pipe fittings in order to reduce
the likelihood of plastic fitting failure.
Solder-Joints: Tuldingyshall be cut square, reamed, and burrs removed. Both the
inside of fittingsand the outside of tubing shall be well cleaned with sand cloth or
wire brush péfore sweating. Care shall be taken to prevent annealing of fittings and
hard drawn 4dbing when making connections. Solders containing lead or cored
solders®are/not permitted. Joints shall conform to ASTM B828. Joints shall comply
witlmASME B31.3, Process Piping and the Copper Development Association.
A Solder containing antimony shall not be used to join metals containing zinc
(e.g., galvanized iron, galvanized steel, and brass).

. Use sand cloth or a stainless steel wire brush to clean surfaces to be joined.

C. Solder End Valve:

()] Use a gate, globe, two-piece or three-piece ball valve for solder end
valves.

(2) When joining a solder end valve, ensure valve is fully open. Apply
heat to tube first.

3) Transfer as much heat as possible through the tube to the valve.
Avoid prolonged heating of the valve.

4) Use a noncorrosive paste flux and solid wire solder suitable for the

service temperatures and pressures expected.
Brazed Joints: New copper systems shall be installed with socket type fittings and with
an argon or nitrogen purge applied. Flux shall not be used except where joining
specialty items and fittings that are not available in copper. Brazing filler metals shall
comply with AWS A5.8, Specification for Brazing Filler Metals. Copper-to-copper joints
shall be brazed using a copper-phosphorus or copper-phosphorous-silver brazing
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filler metal (BCuP) without flux. Copper-to-bronze or copper-to-brass joints shall be

brazed using an appropriate flux with 45% silver (Bag-5 series) brazing filler metal.

The following procedure shall be followed:

a. Tube ends shall be cut square using a sharp tubing cutter. The wheel shall be
free from grease, oil, or dirt. The cut end of the tubing shall be deburred with
a sharp, clean deburring tool, taking care to prevent chips from entering the
tube or pipe.

b. The surfaces to be brazed shall be mechanically cleaned. Joints shall be
recleaned if they become contaminated prior to brazing. Joints shall be
brazed within 1 hour of being cleaned.

C. Where dissimilar metal joints, such as copper to bronze or brassfare Being
brazed, flux shall be applied sparingly to minimize contamifatior of the
inside of the tube with flux. Where possible, short sectiong™®f edpper tube
shall be brazed to the non-copper components and theNinterior of the
subassembly shall be cleaned of the flux prior to installation in the piping
system. Flux-coated brazing rods may be used in lieuaf the application of flux
to the surfaces to be joined for tubes 34" size and sinaller.

d. While being brazed, joints shall be continuotigly purged with oil-free dry
nitrogen or argon to prevent the formatign of Copper oxide on the inside
surface of the joint. The flow of the purgé\gasyshall be maintained until the
joint is cool to the touch.

e. Exception: A final connection to am'existing system shall be permitted to be
made without the use of a purge-gas.
f. During and after installation, ‘@pehings in the piping system shall be kept

capped or plugged to afoiflsuhnecessary loss of purge gas and to prevent
contamination. Do not begin/brazing until piping is fully purged of air. For
continuous runs of pPiping, brazing shall begin at the purge port area and
continue through (the)system. The purge connection shall not be changed.
While brazingya/discharge opening shall be provided on the opposite side of
the joint faiom where the purge gas is introduced. During brazing, the purge
gas flow fatépshall be maintained at a level that will not produce a positive
pressufe’inthe piping system. While welding, the minimum purge rate shall
be @5.sefh for %4” tubing or 25 scth for all tubing %” and larger. Purge shall
continte after completion of braze until the joint is cool.

g. Aftér brazing, the outside of all joints shall be cleaned by washing with water
and a stainless steel brush to remove any residue and permit clear visual
inspection of the joint. Where flux has been permitted, hot water shall be
used.

Solvent Cement Joints: CPVC and all thermoplastic pipe solvent cement joints shall
follow the manufacturer’s installation instructions for assembly of joints with respect
to pipe size and ambient conditions. Installations shall comply with ASTM F 402
“Standard Practice for Safe Handling of Solvent Cements, Primers, and Cleaners Used
for Joining Thermoplastic Pipe and Fittings”.
Expansion Joints: Expansion joints shall be installed where indicated on the Plans
and in accordance with the manufacturer's recommendations. Pipe systems shall be
properly supported so expansion joints do not carry any loads. Piping on equipment
adjacent to expansion joints shall be anchored to prevent excessive elongation of the
pipe system when subject to pressure. Restrained expansion joints shall be used
when adequate anchoring is not available. Misalignment of installation shall not
exceed 1/8" to allow full movement of expansion joints when necessary. Do not
cover expansion joints with insulation. Straight, concentric or eccentric tapered
joints shall be used as indicated on the Plans.
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3.04 Field Quality Control

A. General:

1. Installed pipe systems shall be tested by hydrostatic or pneumatic means as
specified in Section 40 0500, Process Equipment General Requirements, and herein.

2. Hydrostatic testing shall be for any fluid type material to be handled with pneumatic
testing for any gas or air pressurized lines.

3. Testing shall be made with the temperatures of surrounding air and test wat air
approximately constant within operating temperature ranges. @

4. Pipe ends shall be valved or blanked off. Exterior surfaces of pipes, fitti valves

shall show no cracks or other forms of leakage.

B. Hydrostatic Testing: &

Process piping shall be tested with water.
2. Exposed piping shall be drop tight for a period of two hgurs under test pressures as
detailed in the Contract Drawings.

. Q
End of Section 6\
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	Section 00 1113
	Advertisements for Bids
	The Mon Valley Sewage Authority reserves the right to accept or reject any or all bids and to waive any informality in any bids should it consider same to be in its best interest.
	Bids may not be withdrawn for a period of sixty (60) days after date of receiving bids.
	The Owner has current Pennsylvania sales tax exemption status, which applies only to those items for which an exemption may be claimed under applicable State Sales and Use Tax Regulation.
	All inquiries should be directed to Carter J. Johnson at 412-758-4365 or cjohnson@wadetrim.com.
	Steve Walko, Chairman
	Mon Valley Sewage Authority


	00 2113 - Instructions to Bidders
	Section 00 2113
	Instructions to Bidders
	Part 1 General
	1.01 Introduction
	A. This project is being bid by the Mon Valley Sewage Authority (MVSA), OWNER, whose offices are located at their Wastewater Treatment Plant at 20 S. Washington Street, Donora, PA 15033. Completed bid documents are to be returned to this address in th...
	B. ENGINEER for the MVSA is Wade Trim, Inc. with offices located in Three Gateway Center, 401 Liberty Avenue., Suite 1600, Pittsburgh, PA  15222.  All questions regarding the Contract Documents for this Project should be addressed to Carter Johnson, E...

	1.02 Defined Terms
	A. Terms used in these Instructions to Bidders have the meanings assigned to them in the General Conditions. The term "Bidder" means one who submits a Bid directly to OWNER as distinct from a sub bidder who submits a Bid to a Bidder. The term "Success...

	1.03 Scope of Work
	A. The scope and location of Work are set forth in Section 01 1100, Summary of Work.

	1.04 Bidders Qualifications
	A. No Bid will be considered from any Bidder unless known to be skilled and regularly engaged in work of a character similar to that covered by the Contract Documents. In order to aid the OWNER in determining the responsibility of any Bidder, the Bidd...
	1. The address and description of the Bidder's plant or permanent place of business.
	2. Experience Statement.
	a. Contractor shall have completed at least five (5) projects of similar scope and value conducting business under the current company name for at least 10 years. Proof of project experience shall be submitted by the apparently Successful Bidder to th...
	b. The Experience Statement shall contain the following information:
	(1) The project title, a description of the work, and the contract amount.
	(2) The dates when work was started and when it was completed.
	(3) The name, address, and phone number of the owner’s contact person for the project.
	(4) The name, address, and phone number of the engineer’s contact person for the project.
	3. An itemized list of the Bidder's equipment available for use on the proposed Contract.
	4. The Bidder's financial statement, including statement of ownership of equipment necessary to be used in executing Work under Contract.
	5. The name and qualifications of the lead foreman for this Project.

	B. List of subcontractors and major equipment suppliers including company name, contact name, address, phone number, fax number and contact email address.
	C. Evidence that the Bidder is authorized to do business in the state in which the project is located, in case of a corporation organized under the laws of any other state; and
	D. Such additional information as will satisfy the OWNER that the Bidder is adequately prepared to fulfill the Contract.

	1.05 Examination of Contract Documents and Site
	A. It is the responsibility of each Bidder before submitting a Bid, to:
	1. Examine the Contract Documents thoroughly,
	2. Visit the site to familiarize himself with local conditions that may in any manner affect cost, progress or performance of the Work,
	3. Consider federal, state, and local Laws and Regulations that may affect cost, progress, performance, or furnishing of the Work,
	4. Study and carefully correlate Bidder's knowledge and observations with the Contract Documents and such other related data,
	5. Promptly notify ENGINEER in writing of all conflicts, errors, ambiguities or discrepancies which Bidder has discovered in or between Contract Documents and such related documents, and
	6. Attend the mandatory prebid meeting to be held at 20 S. Washington Street, Donora, PA, 15033 on April 3, 2023.

	B. Original design drawings for the Monessen and Donner Pump Stations as well as as-built drawings compiled based on improvements made to the Monessen and Donner Pump Stations implemented during Phase I of the Authority’s Long Term Control Plan will b...
	C. Reference is made to the Supplementary Conditions for the identification of those reports of investigations and tests of subsurface and latent physical conditions at the site or otherwise affecting cost, progress or performance of the Work which ha...
	1. If such reports are not included as appendices to the Contract Documents, OWNER will make copies available to any Bidder requesting them. These reports are included for reference only and are not guaranteed as to accuracy or completeness, nor are t...
	2. The Bidder may rely upon the general accuracy of the “technical data” contained in such reports but not upon other data, interpretations, opinions or information contained in such reports or otherwise relating to the subsurface conditions at the si...
	3. Before submitting his Bid each Bidder will, at his own expense, make such additional investigations and tests as the Bidder may deem necessary to determine his Bid for performance of the Work in accordance with the time, price and other terms and c...

	D. On request OWNER will provide each Bidder access to the site to conduct such investigations and tests as each Bidder deems necessary for submission of his Bid. Bidder shall fill all holes and clean up and restore the site to its former conditions u...
	E. The lands upon which the Work is to be performed, rights-of-way for access thereto and other lands designated for use by CONTRACTOR in performing the Work are identified in Section 01 1100, Summary of Work, or on the Plans, as applicable.
	F. The locations of utilities as shown on the Plans are taken from sources believed to be reliable. Neither OWNER nor ENGINEER will be responsible for any omissions of or variations from, the indicated location of existing utilities which may be encou...
	G. The submission of a Bid will constitute an incontrovertible representation by the Bidder that he has complied with every requirement of this Article 1.05, that without exception the Bid is based upon performing and furnishing the Work required by t...

	1.06 Interpretations Addenda
	A. Should any prospective bidder find discrepancies in or omissions from the Plans, Specifications or other parts of the Contract Documents, he may submit a written request to the ENGINEER for an interpretation thereof. The person submitting the reque...
	B. Any change in or addition to the Contract Documents deemed necessary by the OWNER shall be made in the form of an Addendum issued to all prospective bidders who have taken out Contract Documents and all such Addenda shall become a part of the Contr...

	1.07 Bid Security
	A. Bid Security shall be made payable to OWNER, in an amount of ten (10) percent of the Bidder's maximum Bid price and in a form as indicated in the Advertisement.  Bid Bonds, if indicated as acceptable in the Advertisement, shall be issued on the for...
	B. The Bid Security of the Successful Bidder will be retained until such Bidder has executed the Agreement and furnished the required Contract Security, whereupon it will be returned; if the successful Bidder fails to execute and deliver the Agreement...

	1.08 Contract Time
	A. The number of days within which, or the date by which, the Work is to be Substantially Completed, if applicable, and also completed and ready for final payment (the Contract Time) are set forth in the Bid Form and will be included in the Agreement.

	1.09 Substitute and “Or-Equal” Items
	A. The Contract, if awarded, will be on the basis of materials and equipment described in the Plans or specified in the Specifications without consideration of possible substitute or “or-equal” items. Whenever it is indicated in the Plans or specified...

	1.10 Receipt and Form of Bid
	A. Bids shall be submitted at the time and place indicated in the Advertisement for Bids and shall be included in an opaque sealed envelope, marked with the Project title and name and address of the Bidder and accompanied by the Bid Security and other...
	1. OWNER invites bids on the Bid Form and other form(s) attached hereto.  Bids will be received at the time and place indicated in the Advertisement and thereupon will be publicly opened and read.  An abstract of the amounts of the base bids and any m...
	2. OWNER may consider as informal any Bid on which there is an alteration of, or departure from the Bid Form attached hereto.
	3. The complete set of Contract Documents must be used in preparing Bids: neither OWNER nor ENGINEER assumes any responsibility for errors or misinterpretations resulting from the use of incomplete sets of Contract Documents. In order to verify the co...
	4. The Bid Form shall be legibly prepared, with ink or typewriter, on the form included in these Contract Documents. Blank spaces in the Bid forms must be correctly filled in where indicated for each and every item for which a quantity is given. Bid F...
	5. Erasures or other changes in the Bids must be explained or noted over the signature of the Bidder.
	6. All names must be typed or printed below the signature.
	7. The Bidder shall submit a LUMP SUM price proposal for the Work as shown on the Drawings and explained in the Specifications. Bids shall be compared based on the total LUMP SUM price and will serve in the Award of Contracts. Payment will be made bas...
	8. The Bid shall contain an acknowledgment of receipt of all Addenda, the numbers of which shall be filled in on the Bid Form.
	9. The Legal Status of Bidder Form contained in the Contract Documents must be submitted with each Bid Form and must clearly state the legal position of a Bidder.  In the case of a corporation, the home address, name and title of all officers must be ...
	10. Other documents to be attached to the Bid Form and made a condition thereof are identified in the Bid Form.  The same individual signing the Bid Form shall sign these other documents.


	1.11 Modifications and Withdrawal of Bids
	A. Bids may be modified or withdrawn by an appropriate document duly executed (in the manner that a Bid must be executed) and delivered to the place where Bids are to be submitted at any time prior to the opening of Bids. If, within 24 hours after Bid...

	1.12 Award of Contract
	A. OWNER reserves the right to reject any and all Bids for any reason, to waive any and all informalities not involving price, time, or changes in the Work and to negotiate contract terms with the Successful Bidder, and the right to disregard all nonc...
	B. In evaluating Bids, OWNER shall consider the qualifications of the Bidders, whether or not the Bids comply with the prescribed requirements, and such alternates, unit prices and other data if requested in the Bid forms. It is OWNER's intent to acce...
	C. If the Contract is to be awarded, OWNER will give the successful Bidder a Notice of Award within 60 days after the day of the Bid opening, unless such other time is specified in the Advertisement for Bids.

	1.13 Signing of Agreement
	A. Within 15 days after OWNER gives a Notice of Award to the successful Bidder, the CONTRACTOR shall sign and deliver the specified number of counterparts of the Agreement to OWNER and ENGINEER with all other Contract Documents attached. Within ten (1...

	1.14 Pennsylvania Prevailing Minimum Wage Rates
	A. Pennsylvania Prevailing Minimum Wage Rates will apply to this work and have been included with the Contract Documents or will be issued as an addendum to the Contract Documents during Bid Phase.


	Part 2 Products (Not Used)
	Part 3 Execution (Not Used)


	00 4243 - Bid Form
	Bid Form
	1. Enter Into Agreement
	2. BIDDER Accepts
	3. BIDDER's Representations
	a.  BIDDER has examined and carefully studied the Bidding Documents and the following Addenda receipt of all which is hereby acknowledged:
	b.     BIDDER has visited the site and become familiar with and is satisfied as to the general, local and site conditions that may affect cost, progress, performance and furnishing of the Work.
	c.    BIDDER is familiar with and is satisfied as to all federal, state and local Laws and Regulations that may affect cost, progress, performance and furnishing of the Work.
	d.     BIDDER has carefully studied all reports of explorations and tests of subsurface conditions at or contiguous to the site and all drawings of physical conditions in or relating to existing surface or subsurface structures at or contiguous to the...
	e.    BIDDER is aware of the general nature of Work to be performed by OWNER and others at the site that relates to Work for which this Bid is submitted as indicated in the Contract Documents.
	f.      BIDDER has correlated the information known to BIDDER, information and observations obtained from visits to the site, reports and drawings identified in the Contract Documents and all additional examinations, investigations, explorations, test...
	g.   BIDDER has given ENGINEER written notice of all conflicts, errors, ambiguities or discrepancies in the Contract Documents and the written resolution thereof by ENGINEER is acceptable to BIDDER, and the Contract Documents are generally sufficient ...
	h.     This Bid is genuine and not made in the interest of or on behalf of any undisclosed person, firm or corporation and is not submitted in conformity with any agreement or rules of any group, association, organization or corporation; BIDDER has no...

	4.     Bid Prices.
	5. BIDDER agrees that the work will be substantially complete within 360 consecutive calendar days (12 months) after the date when the Contract Times commences to run as provided in paragraph 2.03 and 14.07. of the General Conditions, and completed an...
	6. Attached Documents.
	7. Address for Communications.
	8. Defined Terms.


	00 4313 - Bid Bond Form
	00 4345 - Legal Status of Bidder
	00 5100 - Notice of Award
	00 5200 - Agreement
	Agreement

	00 5500 - Notice to Proceed
	00 6112 - Performance Bond
	00 6113 - Labor and Material Bond
	00 6325 - Substitution Request Form
	00 6363 - Change Order Form
	00 6516 - Certificate of Substantial Completion
	00 6520 - Sworn Statement
	COUNTY OF WESTMORELAND

	00 7200 - General Conditions
	Section 00 7200
	General Conditions
	Article 1 Definitions
	1.01 Defined Terms

	Article 2 Preliminary Matters
	2.01 Delivery of Bonds and Insurance
	When CONTRACTOR delivers the executed Agreements to OWNER, CONTRACTOR shall also deliver to OWNER such Bonds and Insurance Certificates and other evidence of Insurance requested as CONTRACTOR may be required to furnish in accordance with Article 5.
	2.02 Copies of Documents
	Article 3 Contract Documents Intent and Reuse
	Article 4 Availability of Lands; Subsurface & Physical Conditions; Reference Points
	Article 5 Bonds and Insurance
	Article 6 CONTRACTOR's Responsibilities
	Article 7 Work by Others
	Article 8 OWNER's Responsibilities
	Article 9 ENGINEER's Status During Construction
	Article 10  Changes in the Work; Claims
	Article 11  Cost of the Work; Allowances; Unit Price Work
	Article 12  Change of Contract Price; Change of the Contract Times
	Article 13  Tests and Inspection; Correction, Removal or Acceptance of Defective Work
	Article 14  Payments to CONTRACTOR and Completion
	Article 15 Suspension of Work and Termination
	Article 16 Miscellaneous


	00 7300 - Supplemental Conditions
	SGC-5.04.A  Worker’s Compensation

	00 7346 - Wage Determination Schedule
	00 7346 - Wage Determination Schedule
	Monessen Wage Rates
	Donner Wage Rates

	01 1100 - Summary of Work
	01 2513 - Substitution Procedures
	01 3119 - Project Meetings
	Section 01 3119
	Project Meetings
	Part 1 General
	Part 2 Products (Not Used)
	Part 3 Execution (Not Used)


	01 3300 - Submittal Procedures
	Section 01 3300
	Submittal Procedures
	Part 1 General
	1.01 Submittals - General
	1.02 Progress Schedules
	1.03 Shop Drawing Schedule
	1.04 Schedule of Values
	1.05 Staking Schedule
	1.06  Applications for Payment
	1.07 Shop Drawings
	1.08 Product Data
	1.09 Samples
	1.10 Submission Requirements
	1.11  Resubmission Requirements
	1.12 Specification Section Requirements
	1.13 Manufacturer's Operation and Maintenance Data
	1.14 Photographs

	Part 2 Products (Not Used)
	Part 3 Execution (Not Used)


	01 4500 - Quality Control
	Section 01 4500
	Quality Control
	Part 1 General
	1.05 Inspector Days

	Part 2 Products (Not Used)
	Part 3 Execution (Not Used)


	01 5000 - Temporary Facilities and Controls
	Section 01 5000
	Temporary Facilities and Controls
	Part 1 General
	1.01 Site Access and Parking
	1.02 Trucking Route and Public Road Maintenance
	1.03 Emergency Access
	1.04 Telephone
	1.05 Medical Services and First Aid
	1.06 Bypass Pumping

	Part 2 Products (Not Used)
	Part 3 Execution (Not Used)


	01 5713 - Temporary Erosion and Sedimentation Control
	Section 01 5713
	Temporary Erosion and Sediment Control
	Part 1 General
	1.01 Scope of Work
	1.02 Requirements of Regulatory Agencies
	1.03 Performance Requirements
	1.04 Submittals

	Part 2 Products
	2.01 Straw Bales
	2.02 Silt Fence
	2.03 Turbidity Barrier
	2.04 Dewatering Discharge Filter Bag
	2.05 Erosion Control Blankets
	2.06 Bonded Fiber Matrix
	2.07 Inlet Filter Fabric
	2.08 Acceptable Manufacturers

	Part 3 Execution
	3.01 Examination
	3.02 Preparation
	3.03 General
	3.04 Dust Control
	3.05 Installation - General
	3.06 Maintenance
	3.07 Installation of Erosion Control Blankets
	3.08 Application of Bonded Fiber Matrix
	3.09 Dewatering Discharge
	3.10 Project Completion



	01 6000 - Product Requirements
	Section 01 6000
	Product Requirements
	Part 1 General
	1.01 Transportation and Handling
	1.02 Storage and Protection
	1.03 Manufacturer's Instructions
	1.04 Products List
	1.05 CONTRACTOR's Product Options

	Part 2 Products (Not Used)
	Part 3 Execution (Not Used)


	01 7300 - Operation and Maintenance Manuals
	Section 01 7300
	Operation and Maintenance Manuals
	Part 1 General
	1.01 Summary
	1.02 Submittals

	Part 2 Products (Not Used)
	Part 3 Execution (Not Used)


	01 7700 - Closeout Procedures
	Section 01 7700
	Closeout Procedures
	Part 1 General
	1.01 Cleaning
	1.02 Project Record Documents
	1.03 Operation and Maintenance Data
	1.04 Start Up
	1.05 Substantial Completion

	Part 2 Products (Not Used)
	Part 3 Execution (Not Used)


	01 7890 - Project Record Documents
	Section 01 7890
	Project Record Documents
	Part 1 General
	1.01 Summary
	1.02 Record Drawings

	Part 2 Products (Not Used)
	Part 3 Execution (Not Used)


	01 8200 - Start-up and Training
	Section 01 8200
	Startup and Training
	Part 1 General
	1.01 Summary
	1.02 Definitions
	1.03 Quality Assurance
	1.04 Manufacturer’s Field Services

	Part 1 Products (Not Used)


	01 8900 - Site Construction Performance Requirements
	Section 01 8900
	Site Construction Performance Requirements
	Part 1 General
	1.01 Scope of Work
	1.02 Related Work Specified Elsewhere
	1.03 Reference Standards
	1.04 Requirements of Regulatory Agencies
	1.05 Submittals
	1.06 Protection of Plant Life
	1.07 Protection of Existing Structures and Improvements
	1.08 Maintaining Drainage

	Part 2 Products
	2.01 Granular Material
	2.02 Aggregate for Shoulders, Parking Areas, Driveways or Roads
	3.01 Dewatering
	3.02 General
	3.03 Existing Improvements
	3.04 Existing Utilities
	3.05 Utility Poles
	3.06 Existing Sewers, Tile, and Mains
	3.07 Existing Structures
	3.08 Existing Buildings
	3.09 Removal of Sewers and Culverts
	3.10 Removal of Structures
	3.11 Abandoning Structures
	3.12 Salvaged Material
	3.13 Trees
	3.14 Remove and Replace Tree
	3.15 Removing Pavement
	3.16 Guiderail
	3.17 Fences
	3.18 Holes
	3.19 Restoration in Right-of-Way and Yard Areas
	3.20 Restoration of Aggregate Surfaces
	3.21 Restoration of Paved Surfaces
	3.22 Soil Erosion and Sedimentation Control
	3.23 Excess Excavation



	03 1100 - Concrete Forming
	Section 03 1100
	Concrete Forming
	Part 1 General
	1.01 Summary
	1.02 Submittals
	1.03 Related Work Specified Elsewhere
	1.04 Design Standards
	1.05 Allowable Tolerances
	1.06 Reference Standards
	1.07 Storage And Handling
	1.08 Sequencing
	1.09 Qualifications

	Part 2 Products
	2.01 Form Materials
	2.02 Form Coating
	2.03 Form Ties
	2.04 Forms - General
	2.05 Layout

	Part 3 Execution
	3.01 Preparation
	3.02 Installation
	3.03 Adjustment of Forms
	3.04 Removal of Forms
	3.05 Reshoring



	03 1500 - Concrete Accessories
	Section 03 1500
	Concrete Accessories
	Part 1 General
	1.01 Scope
	1.02 Related Work Specified Elsewhere
	1.03 Reference Standards
	1.04 Submittals
	1.05 Environmental Requirements
	1.06 Sequencing

	Part 2 Products
	2.01 Joint Filler
	2.02 Joint Sealer
	2.03 Concrete Anchors
	2.04 Adhesive Anchors
	2.05 Wedge Type Anchors

	Part 3 Execution
	3.01 Contractor's Verification
	3.02 Preparation
	3.03 Installation of Joint Fillers
	3.04 Installation of Joint Sealants
	3.05 Concrete Anchors
	3.06 Miscellaneous Embedded Items



	03 2000 - Concrete Reinforcing
	Section 03 2000
	Concrete Reinforcing
	Part 1 General
	1.01 Scope
	1.02 Related Work Specified Elsewhere
	1.03 Reference Specifications
	1.04 Testing Agency
	1.05 Allowable Tolerances
	1.06 Source Quality Control
	1.07 Reference Standards
	1.08 Submittals
	1.09 Delivery, Storage, and Handling
	1.10 Sequencing

	Part 2 Products
	2.01 Reinforcing Bars
	2.02 Welded Wire Fabric
	2.03 Tie Wire
	2.04 Bar Supports
	2.05 Fabrication

	Part 3 Execution
	3.01 Contractor's Verification
	3.02 Preparation
	3.03 Installation - General
	3.04 Minimum Spacing
	3.05 Splicing
	3.06 Securing Reinforcement
	3.07 Field Quality Control



	03 3000 - Cast-in-Place Concrete
	Section 03 3000
	Cast-in-Place Concrete
	Part 1 General
	1.01 Scope
	1.02 Related Work Specified Elsewhere
	1.03 Reference Standards
	1.04 Reference Specifications
	1.05 Testing Agency
	1.06 Allowable Tolerances
	1.07 Design Criteria
	1.08 Source Quality Control
	1.09 Submittals
	1.10 Material Storage and Handling
	1.11 Environmental Requirements

	Part 2 Products
	2.01 Materials - General
	2.02 Cement
	2.03 Aggregates
	2.04 Admixtures
	2.05 Joint Filler
	2.06 Water
	2.07 Curing Compound
	2.08 Mixes
	2.09 Batching Admixtures
	2.10 Temperature Limits of Mixture
	2.11 Mixers and Mixing
	2.12 Change of Mixture
	2.13 Acceptable Manufacturers

	Part 3 Execution
	3.01 Verification of Formwork, Reinforcing, and Subgrades
	3.02 Embedded Items
	3.03 Building in Other Work
	3.04 Special Concrete
	3.05 Preparation
	3.06 Conveying
	3.07 Placing
	3.08 Finishing Unformed Surfaces
	3.09 Finishing Formed Surfaces
	3.10 Floors
	3.11 Expansion Joints
	3.12 Concrete Curing
	3.13 Environmental Conditions
	3.14 Addition of Water
	3.15 Concrete Delivery Ticket
	3.16 Concrete Delivery Rejection
	3.17 Concrete Testing at Placement
	3.18 Testing of Concrete in Place
	3.19 Retention Testing
	3.20 Defective Concrete



	03 4100 - Precast Prestressed Concrete
	1.01 Scope
	A. This Section includes precast and precast prestressed structural concrete as indicated on the Plans complete with product design, manufacture, transportation, erection, and other elated items such as anchorage, bearing pads, storage and protection.
	1.02 Related Work Specified Elsewhere
	A. Measurement and Payment: 01 1200
	B. Concrete Reinforcement: 03 2000
	C. Concrete Accessories: 03 1500
	D. Mortar and Masonry Grout: 04 0650
	1.03 Reference Standards

	A. Unless otherwise specified, the Work for this Section shall conform to the applicable portions of the following Standard Specifications:
	B. AASHTO - American Association of State Highway and Transportation Officials
	C. ACI - American Concrete Institute
	D. AWS - American Welding Society
	E. ASTM - American Society for Testing and Materials
	F. PCI - Prestressed Concrete Institute
	1.04 Qualifications

	A. Manufacturer shall be a company specializing in providing precast and/or precast prestressed concrete products and services normally associated with the industry for at least five (5) years. When requested by the ENGINEER, submit written evidence t...
	B. Erector shall be regularly engaged for at least five (5) years in the erection of precast structural concrete similar to the requirements of this Project.
	C. Welders shall have qualified within the past year in accordance with A WS D 1.1.
	1.05 Design Criteria

	A. Submit design calculations by a registered professional engineer, registered in Pennsylvania, experienced in precast, prestressed concrete design.
	B. Use in the design, applicable codes, ACI 318, or AASHTO Standard Specifications for Highway Bridges.  Include in the design loads: all dead and live loads as indicated on the Plans, initial handling and erection stresses, and all other loads specif...
	C. Watertight Precast reinforced concrete structures shall be designed in accordance with ASTM C890, for A-16(HS20) loading and installation conditions.
	1.06 Reference Specifications

	A. All local codes plus the following Specifications, standards and codes are a part of these Specifications:
	1. ACI 318 - Building Code Requirements for Reinforced Concrete.
	2. AWS D1.1 - Structural Welding Code.
	3. AWS D1.4 - Reinforcing Steel Welding Code.
	4. AASHTO - Standard Specifications for Highway Bridges.
	1.07 Allowable Tolerances

	A. Design deviations may be permitted only after the ENGINEER's review of the manufacturer's proposed design supported by complete design calculations and drawings.
	B. Provide an installation equivalent to the basic intent of the Work without incurring additional cost to the OWNER.
	C. Length:   ( 1/8 inch per 10 feet (1 mm per meter), ( 1/4 inch (5 mm) maximum.
	D. Cross sectional dimensions: less than 24 inches (600 rnm) ( 1/4 inch, (5 rnm) 24 to 36 inches (600 to 900 rnm): ( 3/8 inch (9 nun) Over 36 inches (900 rnm):( ½- inch (10 rnm)
	E. Thickness: (1/4 inch (5 mm).
	F. Position of anchors and inserts: ( ½ - inch (10 mm) of centerline location shown on the Plans.
	G. Horizontal alignment or sweep: 1/4 inch (5 mm) total or 1/8 inch per to-foot length (1 mm per meter), whichever is greater. Maximum of ½- inch (10 mm) gap between two (2) adjacent members due to sweep.
	H. End squareness: 3/8 inch (9 mm) maximum.
	I. Blockouts: ( ½ - inch (10 mm) off centerline locations shown on the Plans.
	J. Out of square: 1/8 inch per six (6) feet (5 rnm per 3 m) measured on the diagonal.
	K. Warpage, after installation: 1/8 inch per 6-foot (5nnn per 3 m) length, or 3/8 inch (9 mm), whichever is greater.
	L. Vertical alignment:
	1. Bottom edges of members from line established at lower face: ( 1/4 inch (5 mm).
	2. Bottom surface from straight line between supports: 1/240 of clear span.

	1.08 Source Quality Control

	A. Comply generally with applicable provisions of Prestressed Concrete Institute MNL-116, Manual for Quality Control for Plants and Production of Precast, Prestressed Concrete Products.
	1.09 Submittals

	A. The CONTRACTOR shall submit design calculations of products not completed and/or indicated on the Plans in accordance with the provisions of Article 1.5 of this Section.
	B. Submit erection or production drawings showing:
	1. Drawings and/or elevations locating and defining all material furnished by manufacturer.
	2. Sections and details showing connections, cast-in items and their relation to the structure.
	3. Description of all loose, cast-in and field hardware.
	4. Field installed anchor location drawings.
	5. Erection sequences and handling requirements.
	6. Elevation view of each member.
	7. Sections and details to indicate quantities and position of reinforcing steel, anchors, inserts, etc.
	8. Lifting and erection inserts.
	9. Dimensions and finishes.
	10. Prestress for strand and concrete strengths.
	11. Estimated cambers.
	12. Method of transportation.

	C. Submit test certificates identifying chemical and physical analysis of materials used for fabrication and physical analysis of the precast product.
	1.10 Delivery and Handling

	A. Perform transportation, site handling, and erection with acceptable equipment, methods, and by qualified personnel.
	1.11 Storage

	A. Store all units off ground.
	B. Place stored units so that identification marks are easily discernible.
	C. Separate stacked members by battens across full width of each bearing point.
	D. Stack so that lifting devices are accessible and undamaged.
	E. Do not use upper member of stacked tier as storage area for shorter member or heavy equipment.
	1.12 Site Access

	A. Provide suitable access to the building and firm level bearing for the hauling and erection equipment to operate under its own power.
	2.01 Portland Cement

	A. Shall be Type I or Type III: ASTM C150.
	2.02 Aggregates

	A. Lightweight aggregates for concrete: ASTM C330.
	B. Fine and coarse aggregate, other than lightweight aggregate: ASTM C33.
	2.03 Admixtures

	A. Air-entraining admixtures: ASTM C260.
	B. Water reducing, retarding, accelerating admixtures: ASTM C494.
	2.04 Water

	A. Potable or free from foreign materials in amounts harmful to concrete and embedded steel.
	2.05 Reinforcing Steel

	A. Reinforcing bars and wire fabric: Per Section 03200, Concrete Reinforcement.
	B. Strand Wire or low relaxation strands: Grade 270K, conforming to uncoated 7-wire stress-relieved strand for prestressed concrete: ASTM A416.
	2.06 Grout

	A. Grout: Per Section 04 0650, Grouting and complying with the following:
	B. Cement Grout: One (1) part Portland cement, 2-1/2 parts sand, sufficient water for placement and hydration.
	C. Nonshrink Grout: Premixed, packaged nonstaining, nonshrink grout.
	2.07 Bearing Pads

	A. Use bearing pads of the type recommended by the manufacturer were indicated on the plans.
	2.08 Welded Studs

	A. Shall be in accordance with A WS D 1.1.
	2.09 Caulking

	A. Shall be a nonstaining 1-part polymer acrylic base sealant.
	2.10 Concrete Mixes

	A. Precast, Prestressed: The mixture and mixing of concrete shall be in accordance with ACI 304. The mixture shall produce concrete with the 28-day compressive strength no less than 5,000 psi (34.4 MPa). The strength at initial prestress or form relea...
	B. Precast: Shall be the same requirements of precast, prestressed, except the mixture shall produce concrete with the 28-day compressive strength no less than 5,000 psi (27.5 MPa).
	2.11 Fabrication and Manufacture

	A. The fabrication and manufacture of precast and/or prestressed products shall comply with the PCI Manual of Practice, and as specified herein.
	B. Provide for those openings ten (10) inches (250 mrn) round or square or larger as shown on the Plans. Other openings may be located and field drilled or cut after the precast prestressed products have been erected. Openings shall be approved by the...
	C. Patching will be acceptable providing the structural adequacy of 4le product and the appearance are not impaired.
	D. The manufacturer shall cast in structural inserts, bolts and plates as detailed or required by the Plans or shop drawings.
	E. No imperfections, honeycomb, or other defects shall be permitted. Provide smooth and dense surfaces, free of voids and projections.
	F. Strands shall be recessed l-inch (25 mm) and holes grouted. The ends of the member shall receive a smooth finish.
	G. Fabricate precast reinforced concrete structures in accordance with ASTM C913, to the dimensions indicated on the plans, and the specified design criteria.
	2.12 Acceptable Manufacturers

	A. Precast concrete shall be as manufactured by Price Brothers Company; Concrete Components, Inc.; Precast/Schokbeton; or equal.
	3.01 Contractor’s Verification

	A. Examine the substrates and conditions under which the precast concrete is to be installed and notify the CONTRACTOR in writing of conditions detrimental to the proper and timely completion of the Work. Do not proceed with the Work until unsatisfact...
	3.02 Preparation

	A. Providing true, level bearing surfaces on all field placed bearing walls and other field placed supporting members.
	B. Place and accurately align anchor bolts, plates or dowels in column footings, grade beams and other field placed supporting members.
	C. All shoring required for composite beams and slabs shall conform to all applicable building codes.
	3.03 Installation - General

	A. Installation of precast prestressed concrete shall be performed by the manufacturer or a competent erector subcontracted by the CONTRACTOR. Members shall be lifted by means of suitable lifting devices at points provided by the manufacturer. Tempora...
	3.04 Alignment

	A. Members shall be properly aligned and leveled as required by the Shop Drawings. Variations between adjacent members shall be reasonably leveled out by jacking, loading, or any other feasible method as recommended by the manufacturer and acceptable ...
	3.05 Field Welding

	A. Field welding is to be done by qualified welders using equipment and materials compatible to the base material.
	3.06 Grouting and Caulking

	A. After installation of precast units are complete, joints shall be grouted and/or caulked as indicated on the Plans or determined by the ENGINEER. Joints shall be completely filled with grout. Any grout which seeps through joints shall be removed an...
	B. Caulking shall be used at all underside joints between members and along bearing walls or beams. Concurrently with the caulking and grouting operation, any chipped or damaged sections or areas adjacent to openings or otherwise imperfect surfaces sh...
	3.07 Attachments

	A. Subject to the approval of the ENGINEER, precast prestressed products may be drilled or shot, provided no contact is made with the prestressing steel.
	3.08 Field Quality Control

	A. Final inspection and acceptance of erected precast and precast prestressed concrete shall be made by the ENGINEER to verify conformance with Plans and Specifications.
	3.09 Schedules

	A. Precast product quantity, location, surface finish and dimensions shall be as indicated on the Plans.
	End of Section

	04 0650 - Mortar and Masonry Grout
	Section 04 0650
	Mortar and Masonry Grout
	1.01 Summary
	1.02 Related Work Specified Elsewhere
	1.03 Reference Standards
	1.04 Submittals
	1.05 Quality Assurance
	1.06 Delivery, Storage, and Handling
	1.07 Field Conditions
	2.01 Mortar and Grout Applications
	2.02 Materials
	2.03 Mortar Mixing
	2.04 Grout Mixing
	2.05 Preconstruction Testing
	3.01 Preparation
	3.02 Application
	3.03 Installation
	3.04 Grouting
	3.05 Field Quality Control


	04 2000 - Unit Masonry
	End of Section

	05 1200 - Structural Steel Framing
	05 5300 - Metal Gratings
	05 6000 - Aluminum Fabrications
	06 1000 - Rough Carpentry
	07 5300 - Elastomeric Membrane Roofing
	End of Section

	07 6000 - Flashing and Sheet Metal
	07 9200 - Joint Sealants
	Part 1 General
	1.01 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 Summary
	A.  Section Includes:
	1. Urethane joint sealants.


	1.03 Preconstruction Testing
	A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for testing indicated below, samples of materials that will contact or affect joint sealants.
	B. Use manufacturer's standard test method to determine whether priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	C. Testing will not be required if joint-sealant manufacturers submit joint preparation data that are based on previous testing, not older than 24 months, of sealant products for adhesion to, and compatibility with, joint substrates and other material...

	1.04 Action Submittals
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Samples for Verification:  For each kind and color of joint sealant required, provide Samples with joint sealants in 1/2-inch- wide joints formed between two 6-inch- long strips of material matching the appearance of exposed surfaces adjacent to jo...

	1.05 Informational Submittals
	A. Qualification Data:  For qualified Installer.
	B. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that sealants comply with requirements.

	1.06 Quality Assurance
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer.
	C. Product Testing:  Test joint sealants using a qualified testing agency.

	1.07 Project Conditions
	A. Do not proceed with installation of joint sealants under the following conditions:
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.



	Part 2  Products
	2.01 Materials, General
	A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testin...
	B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and...
	C. Colors of Exposed Joint Sealants:  As selected by Owner’s Representative from manufacturer's full range.

	2.02 Urethane Joint Sealants
	A. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.
	b. Tremco Incorporated; Dymonic FC.

	B. Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 50, for Use T.
	b. Tremco Incorporated; Dymeric 240 FC.

	C. Immersible Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 25, for Uses T and I.
	b. LymTal International, Inc.; Iso-Flex 885 SG.
	c. May National Associates, Inc.; Bondaflex PUR 2 NS.
	d. Pecora Corporation; Dynatred.
	e. Tremco Incorporated; Vulkem 227.

	D. Immersible Multicomponent, Pourable, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920.  Type M, Grade P, Class 25, for Use T and I.
	b. May National Associates, Inc.; Bondaflex PUR 2 SL.
	c. Tremco Incorporated; Vulkem 245.


	2.03 Joint Sealant Backing
	A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and...
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin); Type O (open-cell material); Type B (bicellular material with a surface skin); or any of the preceding types, as approved in writing by joint-sealant man...
	C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint.  Provide self-adhesive tape where a...

	2.04 Miscellaneous Materials
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in ...
	C. Masking Tape:  Non-staining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	Part 3  Execution
	3.01 Examination
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 Preparation
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants.  Remove loose particles remaining after ...
	a. Concrete.
	b. Masonry.
	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  Nonporous joint substrates include the following:
	a. Metal.
	b. Glass.
	B. Joint Priming:  Prime joint substrates were recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instructio...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove ...
	3.03 Installation of Joint Sealants
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.
	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.
	F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.
	a. Use masking tape to protect surfaces adjacent to recessed tooled joints.
	3.04 Cleaning
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.
	3.05 Protection
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...
	3.06 Joint Sealant Schedule
	A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces, Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 50, for Use T.
	1. Joint Locations:
	a. Isolation and contraction joints in cast-in-place concrete slabs.
	b. Joints between plant-precast architectural concrete units.
	c. Other joints as indicated.
	2. Joint-Sealant Color:  As selected by Owner’s Representative from manufacturer's full range of colors.
	B. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces subject to water immersion, Immersible Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 25, for Uses T and I; or Immersibl...
	1. Joint Locations:
	a. Joints in equipment base slabs.
	b. Other joints as indicated.
	2. Joint-Sealant Color:  As selected by Owner’s Representative from manufacturer's full range of colors.
	C. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces, Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.
	1. Joint Locations:
	a. Joints between plant-precast architectural concrete units.
	b. Control and expansion joints in unit masonry.
	c. Joints between metal panels.
	d. Joints between different materials listed above.
	e. Perimeter joints between materials listed above and frames of doors, HVAC equipment and louvers.
	f. Control and expansion joints in ceilings.
	g. Other joints as indicated.
	D. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces, Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 50, for Use T.
	1. Joint Locations:
	a. Isolation joints in cast-in-place concrete slabs.
	2. Joint-Sealant Color:  As selected by Owner’s Representative from manufacturer's full range of colors.
	E. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces, Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Vertical joints on exposed surfaces of interior unit masonry walls and partitions.
	d. Joints on underside of plant-precast structural concrete planks.
	e. Perimeter joints between interior wall surfaces and frames of interior doors.
	f. Other joints as indicated.
	2. Joint-Sealant Color:  As selected by Owner’s Representative from manufacturer's full range of colors.
	F. Joint-Sealant Application:  Immersed interior joints in vertical surfaces and horizontal traffic surfaces, Immersible Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 25, for Uses T and I; or Immer...
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of tank walls.
	b. Control and expansion joints on exposed interior surfaces of tank floors.
	c. Other joints as indicated.
	2. Joint-Sealant Color:  As selected by Owner’s Representative from manufacturer's full range of colors.
	End of Section



	08 1300 - FRP Faced Aluminum Doors and Aluminum Frames
	2.03 Fabrication
	A. Sizes and Profiles:  The required sizes for door and frame units and profile requirements are shown on the drawings.
	1. The installation shown is based upon standard details by one or more manufacturers.  It is intended that details by other manufacturers will be accepted, provided they comply with size requirements and with minimum/maximum profile requirements as s...
	B. Coordination of Fabrication:  Check the actual frame or door openings in the construction work by accurate field measurements before fabrication, and show recorded measurements on final shop drawings.  Coordinate fabrication schedule with construct...
	C. Complete the cutting, fitting, forming, drilling and grinding of all metal work prior to the cleaning, finishing, treatment and application of coatings.  Remove burrs from cut edges, and ease edges and corners to a radius of approximately 1/64”.
	D. No Welding of joints will be accepted.
	E. Conceal fasteners, whenever possible, except as otherwise noted.
	F. Maintain continuity of line and accurate relation of planes and angles.  Provide secure attachments and support at mechanical joints, with hairline fit at contacting members.
	G. Reinforce the work as necessary for performance requirements and for support to the structure.  Separate dissimilar metals with bituminous paint or preformed separators, which will prevent corrosion.  Separate metal surfaces at moving joints with n...
	2.04 Fiberglass Reinforced Polymer (F.R.P.) Faced Aluminum Doors
	A. Materials and Construction
	1. Doors shall be 1-3/4” thickness and constructed of 6063-T5 aluminum alloy rails and stiles 2-5/16” depth.  Joinery shall be 3/8” diameter full width steel tie rods through integral splines in horizontal rails with 3/16” corner angle blocks as stand...
	2. Top and bottom rails shall be extruded with legs for interlocking continuous rail rigidity weather bar.  The face sheet material shall be locked on with extruded interlocking edges to be flush with aluminum rails and stiles.  No rivets, welds, glue...
	3. Door face sheets shall be 0.120” minimum thickness fiberglass reinforced polymer (F.R.P.) with pebble-like embossed finish.  The finish shall be white, alumilite gray, blue, green, beige, dark gray, bronze, black as selected.  The color shall be th...
	4. Door core material shall be a foamed-in-place closed-cell polyurethane foam with a minimum of five pounds per cubic foot density.  The door assembly shall have a minimum “R” value of 11.  No Kraft paper honeycomb or other door core material is acce...
	5. Meeting stiles on pairs of doors and top and bottom rigidity weather bars shall have Schlegel type pile weather stripping.  The meeting stile weather stripping shall be placed in an adjustable astragal.  No additional weather stripping is required....
	6. All doors shall be manufactured with cutouts for louvers or glass or panels as required.  All cutouts shall have the louver, glass or panel installed at the factory prior to shipping.  Glazing materials shall be as specified elsewhere in this speci...
	7. All F.R.P. Faced Aluminum doors shall be pre-machined in accordance with templates from the specified hardware manufacturers and approved hardware schedule.  All surface applied hardware shall utilize the Riv-Nut or similar blind fastener for attac...
	8. All doors shall be packaged individually and shipped in individual cartons.  All doors shall be floated within the cartons, with no portion of the door or hardware to be in contact with the corrugated outer shell.
	2.05 Aluminum Framing Systems
	A. Tubular Framing
	1. Aluminum framing systems shall be of the size and type shown and shall not be less than 0.125” in wall thickness.  Type 6063-T5 aluminum alloy shall be used.  Framing shall have ½” high applied stops with screws.  No clips or snap-on or integral st...
	2. All framing systems shall utilize a clip system arrangement for joints of horizontal and vertical sections.  The joinery shall be a fit joint, which projects into one member of the frame and is screwed securely into place.  No welds or glues are ac...
	3. All framing shall have applied stops for side, transom and borrowed lites and panels with fasteners exposed on interior portion only.  All framing members in contact with the door shall be reinforced and pre-machined for hardware per manufacturer’s...
	4. Anchors and frame reinforcements of a suitable type shall be used to fasten framing system to wall materials.  A minimum of five anchors shall be used on all jamb and perimeter frame members up to 7’4”.  Additional anchors are required for over 7’4...
	5. Framing systems shall come from the manufacturer in a knock-down condition and be assembled at the jobsite.  Joinery clips shall be factory attached to one member of a particular joint, and all frame pieces shall be marked according to location.
	2.06 Aluminum Finishes
	A. Preparation:  Prior to fabrication of doors and frames, prepare the aluminum surfaces for finishing in accordance with the aluminum producer’s recommendations and the standards of the finisher or processor.  Process all components of each assembly ...
	B. High Performance Organic Coating:  Provide NAAMM AA-C12C42R1x coating (cleaned with inhibited chemicals, conversion coated with acid-chromate-fluoride-phosphate treatment, and painted with organic coating specified below).  Prepare, pre-treat and a...
	1. Fluorocarbon Coating:  Provide manufacturer’s standard multicoat thermo-cured system, composed of specially formulated primer and fluorocarbon topcoats, complying with AAMA 605.2.
	2. Color:  Provide color as selected by Architect from standard choices available from the coating manufacturer.

	08 7000 - Door Hardware
	Part 1 General
	1.01 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 Summary
	A. Section Includes:
	B. Related Sections:
	C. Products furnished, but not installed, under this Section include the products listed below.  Coordinating and scheduling the purchase and delivery of these products remain requirements of this Section.

	1.03 Action Submittals
	A. Product Data:  For each type of product indicated.  Include construction and installation details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Other Action Submittals:
	b. Format:  Comply with scheduling sequence and vertical format in Door Hardware Institute’s (DHI) "Sequence and Format for the Hardware Schedule." Double space entries, and number and date each page.
	c. Format:  Use same scheduling sequence and format and use same door numbers as in the Contract Documents.
	d. Content:  Include the following information:
	2) Locations of each door hardware set, cross-referenced to Drawings on floor plans and to door and frame schedule.
	3) Complete designations, including name and manufacturer, type, style, function, size, quantity, function, and finish of each door hardware product.
	4) Fastenings and other pertinent information.
	5) Explanation of abbreviations, symbols, and codes contained in schedule.
	6) Mounting locations for door hardware.
	7) List of related door devices specified in other Sections for each door and frame.

	2. Keying Schedule:  Prepared by or under the supervision of Installer, detailing OWNER's final keying instructions for locks.  Include schematic keying diagram and index each key set to unique door designations that are coordinated with the Contract ...


	1.04 Submittals
	A. Qualification Data:  For Architectural Hardware Consultant.
	B. Product Test Reports:  For compliance with accessibility requirements, based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for door hardware on doors located in accessible routes.
	C. Warranty:  Special warranty specified in this Section.

	1.05 Closeout Submittals
	A. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  Include final hardware and keying schedule.

	1.06 Quality Assurance
	A. Installer Qualifications:  Supplier of products and an employer of workers trained and approved by product manufacturers and an Architectural Hardware Consultant who is available during the course of the Work to consult with CONTRACTOR and OWNER ab...
	2. Scheduling Responsibility:  Preparation of door hardware and keying schedules.

	B. Architectural Hardware Consultant Qualifications:  A person who is experienced in providing consulting services for door hardware installations that are comparable in material, design, and extent to that indicated for this Project and who is curren...
	C. Source Limitations:  Obtain each type of door hardware from a single manufacturer.
	D. Means of Egress Doors:  Latches do not require more than 15 lbf to release the latch.  Locks do not require use of a key, tool, or special knowledge for operation.

	1.07 Delivery, Storage, and Handling
	A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project site.
	B. Tag each item or package separately with identification coordinated with the final door hardware schedule, and include installation instructions, templates, and necessary fasteners with each item or package.
	C. Deliver keys to OWNER.

	1.08 Coordination
	A. Installation Templates:  Distribute for doors, frames, and other work specified to be factory prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply with indicat...

	1.09 Warranty
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	b. Faulty operation of doors and door hardware.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use.
	a. Exit Devices:  Five years from date of Substantial Completion.
	b. Manual Closers:  Ten years from date of Substantial Completion.


	1.10 Maintenance Service
	A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance instructions for OWNER's continued adjustment, maintenance, and removal and replacement of door hardware.


	Part 2 Products
	2.01 Scheduled Door Hardware
	A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article and as designated on Drawings to comply with requirements in this Section.
	B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" Article.  Products are identified by using door hardware designati...

	2.02 Hinges
	A. Hinges:  BHMA A156.1. Provide template-produced hinges for hinges installed on hollow-metal doors and hollow-metal frames.
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on schedule or comparable product by one of the following:
	b. Bommer Industries, Inc.
	c. Cal-Royal Products, Inc.
	d. Hager Companies.
	e. IVES Hardware; an Ingersoll-Rand company.
	f. Lawrence Hardware Inc.
	g. McKinney Products Company; an ASSA ABLOY Group company.
	h. PBB, Inc.
	i. Stanley Commercial Hardware; Div. of The Stanley Works.



	2.03 Continuous Hinges
	A. Continuous Hinges:  BHMA A156.26; minimum 0.120-inch thick, hinge leaves with minimum overall width of 4 inches; fabricated to full height of door and frame and to template screw locations; with components finished after milling and drilling are co...
	B. Continuous, Gear-Type Hinges:  Extruded-aluminum, pinless, geared hinge leaves joined by a continuous extruded-aluminum channel cap; with concealed, self-lubricating thrust bearings.
	b. Cal-Royal Products, Inc.
	c. Hager Companies.
	d. IVES Hardware; an Ingersoll-Rand company.
	e. McKinney Products Company; an ASSA ABLOY Group company.
	f. Select Products Limited.
	g. Stanley Commercial Hardware; Div. of The Stanley Works.
	h. Zero International.


	2.04 Mechanical Locks and Latches
	A. Lock Functions:  As indicated in door hardware schedule.
	B. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire doors, and as follows:
	1. Mortise Locks:  Minimum 3/4-inch latchbolt throw.
	2. Deadbolts:  Minimum 1-inch bolt throw.

	C. Lock Backset:  2-3/4 inches, unless otherwise indicated.
	D. Lock Trim:
	2. Levers:  Forged.
	4. Dummy Trim:  Match lever lock trim and escutcheons.
	5. Operating Device:  Lever with escutcheons (roses).

	E. Strikes:  Provide manufacturer's standard strike for each lock bolt or latchbolt complying with requirements indicated for applicable lock or latch and with strike box and curved lip extended to protect frame; finished to match lock or latch.
	F. Mortise Locks:  BHMA A156.13; Operational Grade 1; stamped steel case with steel or brass parts; Series 1000.
	b. Adams Rite Manufacturing Co.; an ASSA ABLOY Group company.
	c. Arrow USA; an ASSA ABLOY Group company.
	d. Best Access Systems; Div. of Stanley Security Solutions, Inc.
	e. Cal-Royal Products, Inc.
	f. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company.
	g. Falcon Lock; an Ingersoll-Rand company.
	h. Marks USA.
	i. PDQ Manufacturing.
	j. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
	k. Schlage Commercial Lock Division; an Ingersoll-Rand company.
	l. Yale Security Inc.; an ASSA ABLOY Group company.


	2.05 Auxiliary Locks
	A. Mortise Auxiliary Locks:  BHMA A156.5; Grade 1; with strike that suits frame.
	b. Adams Rite Manufacturing Co.; an ASSA ABLOY Group company.
	c. Arrow USA; an ASSA ABLOY Group company.
	d. Best Access Systems; Div. of Stanley Security Solutions, Inc.
	e. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
	f. Schlage Commercial Lock Division; an Ingersoll-Rand company.
	g. Yale Security Inc.; an ASSA ABLOY Group company.


	2.06 Surface Bolts
	A. Surface Bolts:  BHMA A156.16.
	b. Don-Jo Mfg., Inc.
	c. Door Controls International, Inc.
	d. Glynn-Johnson
	e. IVES Hardware; an Ingersoll-Rand company.
	f. Trimco.


	2.07 Spring Return Chain Bolts
	A. Spring Barrel Chain Bolts:  Class 81-2550
	a. Stanley Commercial Hardware; Div. of The Stanley Works


	2.08 Manual Flush Bolts
	A. Manual Flush Bolts:  BHMA A156.16; minimum 3/4-inch throw; designed for mortising into door edge.
	b. Burns Manufacturing Incorporated.
	c. Don-Jo Mfg., Inc.
	d. Door Controls International, Inc.
	e. Hiawatha, Inc.
	f. IVES Hardware; an Ingersoll-Rand company.
	g. Trimco.


	2.09 Exit Devices and Auxiliary Items
	A. Exit Devices and Auxiliary Items:  BHMA A156.3.
	b. Arrow USA; an ASSA ABLOY Group company.
	c. Cal-Royal Products, Inc.
	d. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company.
	e. Detex Corporation.
	f. Door Controls International, Inc.
	g. DORMA Architectural Hardware; Member of The DORMA Group North America.
	h. Dor-O-Matic; an Ingersoll-Rand company.
	i. K2 Commercial Hardware; a Black & Decker Corp. company.
	j. Monarch Exit Devices & Panic Hardware; an Ingersoll-Rand company.
	k. Precision Hardware, Inc.; Division of Stanley Security Solutions, Inc.
	l. Rutherford Controls Int'l. Corp.
	m. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
	n. Von Duprin; an Ingersoll-Rand company.
	o. Yale Security Inc.; an ASSA ABLOY Group company.


	2.10 Lock Cylinders
	A. Lock Cylinders:  Tumbler type, constructed from brass or bronze, stainless steel, or nickel silver.
	1. Manufacturer:  Same manufacturer as for locking devices.
	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:
	b. ASSA, Inc.; An ASSA ABLOY Group Company.
	c. Best Access Systems; Div. of Stanley Security Solutions, Inc.
	d. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company.
	e. Falcon Lock; an Ingersoll-Rand company.
	f. Medeco Security Locks, Inc.; an ASSA ABLOY Group company.
	g. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
	h. Schlage Commercial Lock Division; an Ingersoll-Rand company.
	i. Yale Security Inc.; an ASSA ABLOY Group company.


	B. Standard Lock Cylinders:  BHMA A156.5; Grade 1; permanent cores that are interchangeable; face finished to match lockset.
	C. Construction Cores:  Provide construction cores that are replaceable by permanent cores.  Provide 10 construction master keys.

	2.11 Keying
	A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, Appendix A.  Incorporate decisions made in keying conference.
	1. Grand Master Key System:  Change keys, a master key, and a grand master key operate cylinders.
	2. Existing System:

	B. Keys:  Nickel silver.
	2. Quantity:  In addition to one extra key blank for each lock, provide the following:
	b. Master Keys:  Five.
	c. Grand Master Keys:  Five.



	2.12 Key Control System
	A. Key Control Cabinet:  BHMA A156.5; metal cabinet with baked-enamel finish; containing key-holding hooks, labels, 2 sets of key tags with self-locking key holders, key-gathering envelopes, and temporary and permanent markers; with key capacity of 15...
	b. GE Security, Inc.
	c. HPC, Inc.
	d. Lund Equipment Co., Inc.
	e. MMF Industries.
	f. Tri Palm International.
	2. Wall-Mounted Cabinet:  Cabinet with hinged-panel door equipped with key-holding panels and pin-tumbler cylinder door lock.


	2.13 Operating Trim
	A. Operating Trim:  BHMA A156.6; stainless steel, unless otherwise indicated.
	b. Don-Jo Mfg., Inc.
	c. Forms + Surfaces.
	d. Hager Companies.
	e. Hiawatha, Inc.
	f. IVES Hardware; an Ingersoll-Rand company.
	g. Rockwood Manufacturing Company.
	h. Trimco.


	2.16 Surface Closers
	A. Surface Closers:  BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and latch speeds controlled by key-operated valves and forged-steel main arm.  Comply with manufacturer's written recommendations for size of door closers depending...
	b. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company.
	c. DORMA Architectural Hardware; Member of The DORMA Group North America.
	d. Dor-O-Matic; an Ingersoll-Rand company.
	e. K2 Commercial Hardware; a Black & Decker Corp. company.
	f. LCN Closers; an Ingersoll-Rand company.
	g. Norton Door Controls; an ASSA ABLOY Group company.
	h. Rixson Specialty Door Controls; an ASSA ABLOY Group company.
	i. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
	j. Yale Security Inc.; an ASSA ABLOY Group company.


	2.17 Mechanical Stops and Holders
	A. Wall- and Floor-Mounted Stops:  BHMA A156.16; stainless steel base metal.
	b. Baldwin Hardware Corporation.
	c. Burns Manufacturing Incorporated.
	d. Cal-Royal Products, Inc.
	e. Don-Jo Mfg., Inc.
	f. Door Controls International, Inc.
	g. Hager Companies.
	h. Hiawatha, Inc.
	i. IVES Hardware; an Ingersoll-Rand company.
	j. Rockwood Manufacturing Company.
	k. Stanley Commercial Hardware; Div. of The Stanley Works.
	l. Trimco.


	2.18 Overhead Stops and Holders
	A. Overhead Stops and Holders:  BHMA A156.8.
	b. Glynn-Johnson; an Ingersoll-Rand company.
	c. Rockwood Manufacturing Company.
	d. SARGENT Manufacturing Company; an ASSA ABLOY Group company.


	2.19 Door Gasketing
	A. Door Gasketing:  BHMA A156.22; air leakage not to exceed 0.50 cfm per foot of crack length for gasketing other than for smoke control, as tested according to ASTM E 283; with resilient or flexible seal strips that are easily replaceable and readily...
	b. M-D Building Products, Inc.
	c. National Guard Products.
	d. Pemko Manufacturing Co.; an ASSA ABLOY Group company.
	e. Reese Enterprises, Inc.
	f. Sealeze; a unit of Jason Incorporated.
	g. Zero International.


	2.20 Thresholds
	A. Thresholds:  BHMA A156.21; fabricated to full width of opening indicated.
	b. M-D Building Products, Inc.
	c. National Guard Products.
	d. Pemko Manufacturing Co.; an ASSA ABLOY Group company.
	e. Reese Enterprises, Inc.
	f. Rixson Specialty Door Controls; an ASSA ABLOY Group company.
	g. Sealeze; a unit of Jason Incorporated.
	h. Zero International.


	2.21 Metal Protective Trim Units
	A. Metal Protective Trim Units:  BHMA A156.6; fabricated from 0.050-inch thick stainless steel; with manufacturer's standard machine or self-tapping screw fasteners.
	b. Burns Manufacturing Incorporated.
	c. Don-Jo Mfg., Inc.
	d. Hiawatha, Inc.
	e. IPC Door and Wall Protection Systems, Inc.; Div. of InPro Corporation.
	f. IVES Hardware; an Ingersoll-Rand company.
	g. Pawling Corporation.
	h. Rockwood Manufacturing Company.
	i. Trimco.


	2.22 Fabrication
	A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade name displayed in a visible location except in conjunction with required fire-rated labels and as otherwise approved by ENGINEER.
	B. Base Metals:  Produce door hardware units of base metal indicated, fabricated by forming method indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  Furnish metals of a quality equal to or greater than that of s...
	C. Fasteners:  Provide door hardware manufactured to comply with published templates prepared for machine, wood, and sheet metal screws.  Provide screws that comply with commercially recognized industry standards for application intended, except alumi...
	3. Fasteners for Wood Doors:  Comply with requirements in DHI WDHS.2, "Recommended Fasteners for Wood Doors."
	4. Gasketing Fasteners:  Provide noncorrosive fasteners for exterior applications and elsewhere as indicated.


	2.23 Finishes
	A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...


	Part 3 Execution
	3.01 Examination
	A. Examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire-rated door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections before electrified door hardware installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 Preparation
	A. Steel Doors and Frames:  For surface applied door hardware, drill and tap doors and frames according to ANSI/SDI A250.6.
	B. FRP Clad Aluminum Doors:  For surface applied door hardware, thru-bolt doors & reinforce frames for either thru-bolt or drill and tap installation.

	3.03 Installation
	A. Mounting Heights:  Mount door hardware units at heights to comply with the following unless otherwise indicated or required to comply with governing regulations.
	B. Install each door hardware item to comply with manufacturer's written instructions.  Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, ...
	2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners and anchors according to industry standards.

	C. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than the number recommended by manufacturer for application indicated or one hinge for every 30 inches of door height, whichever is more stringent, unless ot...
	D. Lock Cylinders:  Install construction cores to secure building and areas during construction period.
	E. Key Control System:  Tag keys and place them on markers and hooks in key control system cabinet, as determined by final keying schedule.
	F. Thresholds:  Set thresholds for exterior doors and other doors indicated in full bed of sealant complying with requirements specified in Section 07 9200, Joint Sealants.
	G. Stops:  Provide floor stops for doors unless wall or other type stops are indicated in door hardware schedule.  Do not mount floor stops where they will impede traffic.
	H. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.
	I. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed.
	J. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed.

	3.04 Field Quality Control
	A. Independent Architectural Hardware Consultant:  OWNER will engage a qualified independent Architectural Hardware Consultant to perform inspections and to prepare inspection reports.

	3.05 Adjusting
	A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate as intended.  Adjust door control devices to compensate...
	2. Door Closers:  Adjust sweep period to comply with accessibility requirements and requirements of authorities having jurisdiction.

	B. Occupancy Adjustment:  Approximately three months after date of Substantial Completion, Installer's Architectural Hardware Consultant shall examine and readjust each item of door hardware, including adjusting operating forces, as necessary to ensur...

	3.06 Cleaning and Protection
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items as necessary to restore proper function and finish.
	C. Provide final protection and maintain conditions that ensure that door hardware is without damage or deterioration at time of Substantial Completion.

	3.07 Door Hardware Schedule

	Finish
	Model Number
	Manufacturer
	Item
	Quantity
	Clear Anodized Aluminum
	SL 11HD
	Select Products Limited
	Continuous Gear Hinge
	1 each
	US32D
	12-8813 ETB (rim)
	Sargent
	Exit Device
	1 each
	Mill Finish Aluminum
	172 A
	Pemko
	Saddle Threshold
	1 each
	US32D
	904 H US32D J
	Glynn-Johnson
	Overhead hold open/stop
	1 each
	Mill Finish Aluminum/Silicone Bulb/Blade
	290APK/2891APK/303AS
	Pemko
	Weatherstrip/
	1 set
	Gasketing
	Finish
	Model Number
	Manufacturer
	Item
	Quantity
	Clear Anodized Aluminum
	SL 11HD
	Select Products Limited
	Continuous Gear Hinge
	1 each
	US32D
	12-8813 ETB (rim)
	Sargent
	Exit Device
	1 each
	Mill Finish Aluminum
	172 A
	Pemko
	Saddle Threshold
	1 each
	US32D
	904 H US32D J
	Glynn-Johnson
	Overhead hold open/stop
	1 each
	Mill Finish Aluminum/Silicone Bulb/Blade
	290APK/2891APK/303AS
	Pemko
	Weatherstrip/
	1 set
	Gasketing
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	40 0507 - Pipe Support Systems
	Pipe Support Systems
	Part 1 General
	1.01 Summary
	A. Section Includes:
	1. Pipe support and anchor systems.

	B. Related Sections include but are not necessarily limited to:
	1. Division 00 – Procurement and Contracting Requirements.
	2. Division 01 - General Requirements.
	3. Section 09 9100 - Painting and Coatings.
	4. Section 40 1500 - Process Piping.


	1.02 Quality Assurance
	A. Referenced Standards:
	1. ANVIL International (ANVIL).
	2. American Society of Mechanical Engineers (ASME):
	a. B31.1, Power Piping.
	b. B31.3, Process Piping.

	3. ASTM International (ASTM):
	a. A36, Standard Specification for Carbon Structural Steel.
	b. A575, Standard Specification for Steel Bars, Carbon, Merchant Quality, M-Grades.
	c. A576, Standard Specification for Steel Bars, Carbon, Hot-Wrought, Special Quality.

	4. American Welding Society (AWS):
	a. D1.1, Structural Welding Code - Steel.

	5. Manufacturers Standardization Society of the Valve and Fittings Industry Inc. (MSS):
	a. SP-58, Pipe Hangers and Supports - Materials, Design and Manufacture.
	b. SP-69, Pipe Hangers and Supports - Selection and Application.



	1.03 Submittals
	A. Shop Drawings:
	1. See Section 01 3300 for requirements for the mechanics and administration of the submittal process.
	2. Product technical data including:
	a. Acknowledgement that products submitted meet requirements of standards referenced.
	b. Manufacturer's installation instructions.
	c. Itemized list of wall sleeves, anchors, support devices and all other items related to pipe support system.




	Part 2 Products
	2.01 Acceptable Manufacturers
	A. Subject to compliance with the Contract Documents, the manufacturers listed in the applicable Articles below are acceptable.
	B. Submit request for substitution in accordance with Specification Section 01 2513.
	C. For pipe supports for large diameter piping, refer to Contract Drawings for pipe support details, locations, and spacing.

	2.02 Manufactured units
	A. Hanger Rods:
	1. Material:
	a. ASTM A36.
	b. ASTM A575, Grade M1020.
	c. ASTM A576, Grade 1020.
	d. Minimum allowable tensile stress of 12,000 psi at 650 DegF per MSS SP-58.

	2. Continuously threaded.
	3. Electro-galvanized or cadmium plated after threads are cut.
	4. Load limit:

	B.  Hangers:
	1. Hangers for use directly on copper pipe:  Copper or cadmium plated.
	2. Hangers for use other than directly on copper pipe:  Cadmium plated or galvanized.
	3. Hanger type schedule:

	C. Concrete Inserts for Hanger Rods:
	1. Continuous slots:  Unistrut #P1000.
	2. Individual inserts:  ANVIL Figure 281.
	3. Self-drilling expansion anchors:  Phillips flush-end or snap-off end type.

	D. Beam Clamps for Hanger Rods:
	1. Heavy duty.
	2. ANVIL Figure 133 or 134.

	E. Trapeze Hangers for Suspended Piping:
	1. Material:  Steel.
	2. Galvanized.
	3. Angles, channels, or other structural shapes.
	4. Curved roller surfaces at support point corresponding with type of hanger required.

	F. Vertical Pipe Supports:
	1. At base of riser.
	2. Lateral movement:
	a. Clamps or brackets:
	1) ANVIL



	G. Expanding Pipe Supports:
	1. Spring hanger type.
	2. MSS SP-58.

	H. Pipe Support Saddle:
	1. For pipe located 3 FT or less from floor elevation, except as otherwise indicated on Drawings.
	2. ANVIL Figure 264.

	I. Pipe Support Risers:
	1. Schedule 40 pipe.
	2. Galvanized.
	3. As recommended by saddle manufacturer.

	J. Pipe Support Base Plate:
	1. 4 IN larger than support.
	2. Collar 3/16 IN thickness, circular in shape, and sleeve type connection to pipe.
	3. Collar fitted over outside of support pipe and extended 2 IN from floor plate.
	4. Collar welded to floor plate.
	5. Edges ground smooth.
	6. Assembly hot dipped galvanized after fabrication.

	K. Pipe Covering Protection Saddle:
	1. For insulated pipe at point of support.
	2. ANVIL Figure 167, Type B.

	L. Wall Brackets:
	1. For pipe located near walls and 8 FT or more above floor elevation or as otherwise indicated on the Drawings.
	2. ANVIL Figure 199.

	M. Pipe Anchors:
	1. For locations shown on the Drawings.
	2. 1/4 IN steel plate construction.
	3. Hot dipped galvanized after fabrication.
	4. Designed to prevent movement of pipe at point of attachment.

	N. Pipe Guides:
	1. For locations on both sides on each expansion joint or loop.
	2. To ensure proper alignment of expanding or contracting pipe.
	3. ANVIL Figure 256.


	2.03 Design Requirements
	A. For pipe supports for large diameter piping, refer to Contract Drawings for pipe support details, locations, and spacing.
	B. Supports capable of supporting the pipe for all service and testing conditions.
	1. Provide 5 to 1 safety factor.

	C. Allow free expansion and contraction of the piping to prevent excessive stress resulting from service and testing conditions or from weight transferred from the piping or attached equipment.
	D. Design supports and hangers to allow for proper pitch of pipes.
	E. For chemical and waste piping, design, materials of construction and installation of pipe hangers, supports, guides, restraints, and anchors:
	1. ASME B31.3.
	2. MSS SP-58 and MSS SP-69.
	3. Except where modified by this Specification.

	F. For steam and hot and cold water piping, design, materials of construction and installation of pipe hangers, supports, guides, restraints, and anchors:
	1. ASME B31.1.
	2. MSS SP-58 and MSS SP-69.

	G. Check all physical clearances between piping, support system and structure.
	1. Provide for vertical adjustment after erection.

	H. Support vertical pipe runs in pipe chases at base of riser.
	1. Support pipes for lateral movement with clamps or brackets.

	I. Place hangers on outside of pipe insulation.
	1. Use a pipe covering protection saddle for insulated pipe at support point.
	2. Insulated piping 1-1/2 IN and less:  Provide a 9 IN length of 9 LB density fiberglass insulation at saddle.
	3. Insulated piping over 1-1/2 IN:  Provide a 12 IN length of 9 LB density fiberglass insulation on saddle.

	J. Provide 20 GA galvanized steel pipe saddle for fiberglass and plastic support points to ensure minimum contact width of 4 IN.
	K. Pipe Support Spacing:
	1. General:
	a. Factor loads by specific weight of liquid conveyed if specific weight is greater than water.
	b. Locate pipe supports at maximum spacing scheduled unless indicated otherwise on the Drawings.
	c. Provide at least one (1) support for each length of pipe at each change of direction and at each valve.

	2. Steel, stainless steel, ductile-iron pipe support schedule:
	3. Copper pipe support schedule:
	4. PVC pipe support schedule:
	5. Support each length and every fitting:
	a. Bell and spigot piping:
	1) At least one (1) hanger.
	2) Applied at bell.

	b. Mechanical coupling joints:
	1) Place hanger within 2 FT of each side of fittings to keep pipes in alignment.


	6. Space supports for soil and waste pipe and other piping systems not included above every 5 FT.
	7. Provide continuous support for nylon tubing.



	Part 3 Execution
	3.01 Installation
	A. Provide piping systems exhibiting pulsation, vibration, swaying, or impact with suitable constraints to correct the condition.
	1. Included in this requirement are movements from:
	a. Trap discharge.
	b. Water hammer.
	c. Similar internal forces.


	B. Weld Supports:
	1. AWS D1.1.
	2. Weld anchors to pipe in accordance with ASME B31.3.

	C. Locate piping and pipe supports as to not interfere with open accesses, walkways, platforms, and with maintenance or disassembly of equipment.
	D. Inspect hangers for:
	1. Design offset.
	2. Adequacy of clearance for piping and supports in the hot and cold positions.
	3. Guides to permit movement without binding.
	4. Adequacy of anchors.

	E. Inspect hangers after erection of piping systems and prior to pipe testing and flushing.
	F. Install individual or continuous slot concrete inserts for use with hangers for piping and equipment.
	1. Install concrete inserts as concrete forms are installed.

	G. Welding:
	1. Welding rods:  ASTM and AWS standards.
	2. Integral attachments:
	a. Include welded-on ears, shoes, plates and angle clips.
	b. Ensure material for integral attachments is of good weldable quality.

	3. Preheating, welding and postheat treating:  ASME B31.3, Chapter V.

	H. Field Painting:
	1. Comply with Section 09 9100 – Painting and Coatings.
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