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Ri o Sal ado, Phase 1A DACW9O- 02- B- 0010

Section 00100 Biddi ng Schedul e/l nstructors to Bidders

52. 0000- 4010 | NQUI RI ES

52. 0000- 4023 SAFETY REQUI REMENTS

52.211-2 AVAI LABI LI TY OF SPECI FI CATI ONS LI STED I N THE DOD | NDEX OF
SPECI FI CATI ONS AND STANDARDS (DODI SS) AND DESCRI PTI ONS LI STED I N THE
ACQUI SI TI ON MANAGEMENT SYSTEMS AND DATA REQUI REMENTS CONTROL LI ST, DOD
5010. 12- L ( DEC 1999)

52.214-3 AVENDMENTS TO | NVI TATI ONS FOR BI DS ( DEC 1989)

52.214-4 FALSE STATEMENTS | N BI DS (APR 1984)

52.214-5 SUBM SSI ON OF BI DS ( MAR 1997)

52.214-6 EXPLANATI ON TO PROSPECTI VE BI DDERS ( APR 1984)

52.214-7 LATE SUBM SSI ONS, MODI FI CATI ONS, AND W THDRAWALS OF BI DS
(NOV 1999)

52.214-18 PREPARATI ON OF BI DS- - CONSTRUCTI ON ( APR 1984)

52.214-19 CONTRACT AWARD- - SEALED BI DDI NG- - CONSTRUCTI ON ( AUG 1996)
52.214- 34 SUBM SSI ON OF OFFERS | N THE ENGLI SH LANGUAGE ( APR 1991)
52.214-35 SUBM SSI ON OF OFFERS I N U.S. CURRENCY (APR 1991)

EFARS 52. 214- 5000 ARl THVETI C DI SCREPANCI ES

52.0214- 4583 TELEGRAPHI C Bl DS/ OFFERS ARE NOT ACCEPTABLE

52.0214- 4599 EVALUATI ON FOR AWARD

52.214-5001 DI RECTI ONS FOR SUBM TI NG BI DS ( APR 2002)

52.216-1 TYPE OF CONTRACT (APR 1984)

52.219-8 UTI LI ZATI ON OF SMALL BUSI NESS CONCERNS ( OCT 2000)
52.225-12 NOTI CE OF BUY AMERI CAN ACT REQUI REMENT-- CONSTRUCTI ON
MATERI ALS UNDER TRADE AGREEMENTS (MAY 2002)

52.228-1 Bl D GUARANTEE ( SEP 1996)

52.228- 4506 | NDI VI DUAL SURETI ES | N SUPPORT OF Bl D BONDS

52.228- 4507 Bl D GUARANTEE FORM AND AMOUNT

52.232-38 SUBM SSI ON OF ELECTRONI C FUNDS TRANSFER | NFORMATI ON W TH
OFFER (MAY 1999)

52.233-2 SERVI CE OF PROTEST (AUG 1996)

52.236- 27 SITE VI SI T (CONSTRUCTI ON) (FEB 1995)

52.236- 28 PREPARATI ON OF PROPOSALS- - CONSTRUCTI ON ( OCT 1997)
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Ri o Sal ado, Phase 1A DACW9O- 02- B- 0010

CLAUSES | NCORPORATED BY FULL TEXT

52. 0000-4010 I NQUI RI ES

Per spective bidders/offerors should submit inquiries related to
this solicitation by witing or calling the following (collect calls
wi |l not be accepted:

(1) For inquiries of a contractual nature (solicitation
requi renments, interpretation of contractual |anguage) call
Sandra Oquita

213 452-3249

For bid results only, call (213) 452-3235.

(2) Al technical questions on the specification or draw ngs
will be submitted in witing to:
Addr ess:
Jatin Desai
911 Wl shire Boul evard
Los Angeles, CA 90017

(3) Please include the solicitation nunber, project title and
| ocation of project with your questions. Witten inquiries nust be
received by this office not later than 14 cal endar days prior to bid
openi ng date/date set for receipt of offers.

(4) Oral explanations or instructions are not binding. Any
informati on given to a bidder/offeror which inpacts the bid/offer will
be given in the formof a witten anmendnent to the solicitation

52. 0000- 4023 SAFETY REQUI REMENTS

The bidder's attention is directed to the |latest version of U S
Arny Corps of Engineers Safety and Health Manual, EM 385-1-1, which
will be strictly enforced. This publication nmay be obtained fromthe
U.S. Arny Engineer District, Los Angeles, ATTN. Safety O fice, P.O
Box 532711, Los Angeles, California 90053-2325.

52. 0001-4004 BI D RESULTS

The tel ephone nunber for bid results after the opening is Area
Code (213) 452-3235.

52.211-2  AVAI LABI LI TY OF SPECI FI CATI ONS LI STED I N THE DOD | NDEX OF
SPECI FI CATI ONS AND STANDARDS ( DODI SS) AND DESCRI PTI ONS LI STED | N THE
ACQUI SI TI ON MANAGEMENT SYSTEMS AND DATA REQUI REMENTS CONTROL LI ST, DOD
5010. 12- L ( DEC 1999)

Copi es of specifications, standards, and data item descriptions cited
in this solicitation nay be obtained--

(a) Fromthe ASSI ST database via the Internet at
http://assist.daps.m|; or
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(b) By subnmitting a request to the--Departnent of Defense Single Stock
Poi nt (DoDSSP), Building 4, Section D, 700 Robbins Avenue,

Phi | adel phia, PA 19111-5094, Tel ephone (215) 697-2667/2179, Facsimle
(215) 697-1462.

(End of provision)

52.214-3 AMENDMENTS TO | NVI TATI ONS FOR BI DS ( DEC 1989)

(a) If this solicitation is anmended, then all terns and conditions
whi ch are not nodified renmai n unchanged.

(b) Bidders shall acknow edge recei pt of any anendnent to this
solicitation (1) by signing and returning the anmendment, (2) by

i dentifying the amendnent nunber and date in the space provided for
this purpose on the formfor submitting a bid, (3) by letter or
telegram or (4) by facsimle, if facsinmle bids are authorized in the
solicitation. The Governnent nust receive the acknow edgment by the
tinme and at the place specified for recei pt of bids.

(End of provision)

52.214-4 FALSE STATEMENTS I N BI DS (APR 1984)

Bi dders must provide full, accurate, and conplete information as
required by this solicitation and its attachnents. The penalty for
maki ng fal se statenents in bids is prescribed in 18 U.S.C. 1001

(End of provision)

52.214-5 SUBM SSI ON OF BI DS ( MAR 1997)

(a) Bids and bid nodifications shall be submitted in seal ed envel opes
or packages (unless submitted by electronic neans) (1) addressed to the
of fice specified in the solicitation, and (2) showing the tinme and date
specified for receipt, the solicitation nunber, and the nane and
address of the bidder.

(b) Bidders using comrercial carrier services shall ensure that the
bid is addressed and narked on the outernost envel ope or wrapper as
prescribed in subparagraphs (a)(1) and (2) of this provision when
delivered to the office specified in the solicitation

(c) Telegraphic bids will not be considered unless authorized by the
solicitation; however, bids may be nodified or withdrawn by witten or
t el egraphic noti ce.

(d) Facsinmle bids, nodifications, or withdrawals, will not be
consi dered unl ess authorized by the solicitation.

(e) Bids subnmtted by electronic conmerce shall be considered only if
the el ectronic comerce nmethod was specifically stipulated or permtted
by the solicitation

(End of provision)
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52.214-6 EXPLANATI ON TO PROSPECTI VE BI DDERS ( APR 1984)

Any prospective bidder desiring an explanation or interpretation of the
solicitation, draw ngs, specifications, etc., nmust request it in
writing soon enough to allow a reply to reach all prospective bidders
before the submi ssion of their bids. Oral explanations or instructions
given before the award of a contract will not be binding. Any

i nformati on given a prospective bidder concerning a solicitation wll
be furnished pronptly to all other prospective bidders as an amendnent
to the solicitation, if that information is necessary in submtting
bids or if the lack of it would be prejudicial to other prospective

bi dders.

(End of provision)

52.214-7 LATE SUBM SSI ONS, MODI FI CATI ONS, AND W THDRAWALS OF BI DS
(NOV 1999)

(a) Bidders are responsible for subnmtting bids, and any nodifications
or withdrawals, so as to reach the Governnent office designated in the
invitation for bids (IFB) by the time specified in the IFB. If no tine
is specified in the IFB, the time for receipt is 4:30 p.m, local tine,
for the designated Governnment office on the date that bids are due.

(b)(1) Any bid, nodification, or withdrawal received at the Governnent
of fice designated in the IFB after the exact tine specified for receipt
of bids is “late” and will not be considered unless it is received
before award is nmade, the Contracting O ficer determ nes that accepting
the late bid would not unduly delay the acquisition; and--

(i) If it was transmtted through an el ectronic comerce nethod

aut horized by the IFB, it was received at the initial point of entry to
the Governnent infrastructure not later than 5:00 p.m one worki ng day
prior to the date specified for receipt of bids; or

(ii) There is acceptable evidence to establish that it was received at
the Governnent installation designated for receipt of bids and was
under the Government's control prior to the tinme set for receipt of

bi ds.

(2) However, a late nodification of an otherwi se successful bid that
makes its terns nore favorable to the Governnent, will be considered at
any tinme it is received and nay be accepted.

(c) Acceptable evidence to establish the tinme of receipt at the
Government installation includes the tine/date stanp of that
installation on the bid wapper, other docunentary evidence of receipt
mai ntai ned by the installation, or oral testinony or statements of
Gover nment personnel

(d) If an enmergency or unanticipated event interrupts norma

Gover nnment processes so that bids cannot be received at the Governnent
of fice designated for receipt of bids by the exact tine specified in
the I FB and urgent Governnment requirenents preclude anmendnment of the
IFB, the tinme specified for receipt of bids will be deenmed to be
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extended to the sane tinme of day specified in the solicitation on the
first work day on which normal Government processes resune.

(e) Bids may be withdrawn by witten notice received at any tinme
before the exact tine set for receipt of bids. If the |FB authorizes
facsimle bids, bids may be withdrawn via facsinle received at any
time before the exact tinme set for receipt of bids, subject to the
conditions specified in the provision at 52.214-31, Facsinile Bids. A
bid may be withdrawn in person by a bidder or its authorized
representative if, before the exact time set for receipt of bids, the
identity of the person requesting withdrawal is established and the
person signs a receipt for the bid.

(End of provision)

52.214-18 PREPARATI ON OF BI DS- - CONSTRUCTI ON ( APR 1984)

(a) Bids nmust be (1) submitted on the forms furnished by the
Government or on copies of those forms, and (2) manual ly signed. The
person signing a bid nust initial each erasure or change appearing on
any bid form

(b) The bid formmy require bidders to submit bid prices for one or
nore itens on various bases, including--

(1) Lunp sum bi ddi ng;

(2) Alternate prices;

(3) Units of construction; or

(4) Any conbination of subparagraphs (1) through (3) above.

(c) If the solicitation requires bidding on all itenms, failure to do
so will disqualify the bid. If bidding on all items is not required,

bi dders should insert the words "no bid" in the space provided for any

itemon which no price is submtted.

(d) Alternate bids will not be considered unless this solicitation
aut hori zes their subnission.

(End of provision)

52.214-19 CONTRACT AWARD- - SEALED BI DDI NG- - CONSTRUCTI ON ( AUG 1996)

(a) The Government will evaluate bids in response to this solicitation
Wi t hout discussions and will award a contract to the responsibl e bidder
whose bid, conforming to the solicitation, will be npst advantageous to

the Governnent, considering only price and the price-related factors
speci fied el sewhere in the solicitation

(b) The Government may reject any or all bids, and waive informalities
or minor irregularities in bids received.
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(c) The Governnment may accept any item or conbination of itenms, unless
doing so is precluded by a restrictive limtation in the solicitation
or the bid.

(d) The Government may reject a bid as nonresponsive if the prices bid
are materially unbal anced between Iine itens or subline itens. A bid is
mat eri al |y unbal anced when it is based on prices significantly |ess
than cost for sone work and prices which are significantly overstated
inrelation to cost for other work, and if there is a reasonabl e doubt
that the bid will result in the | owest overall cost to the Governnent
even though it may be the | ow evaluated bid, or if it is so unbal anced
as to be tantamount to allowi ng an advance paynent.

(End of provision)

52.214-34 SUBM SSI ON OF OFFERS | N THE ENGLI SH LANGUACE ( APR 1991)

Offers submitted in response to this solicitation shall be in the
English | anguage. Offers received in other than English shall be
rej ected.

(End of provision)

52.214-35 SUBM SSI ON OF OFFERS I N U. S. CURRENCY (APR 1991)

O fers submitted in response to this solicitation shall be in terms of
U.S. dollars. Ofers received in other than U S. dollars shall be
rej ected.

(End of provision)

EFARS 52. 214-5000 ARI THVETI C DI SCREPANCI ES

(a) For the purpose of initial evaluation of bids, the following wll
be utilized in resolving arithnetic discrepancies found on the face of
t he biddi ng schedul e as subm tted by bidders:

(1) Obviously msplaced decinmal points will be corrected;

(2) Discrepancy between unit price and extended price, the unit
price will govern;

(3) Apparent errors in extension of unit prices will be
corrected;

(4) Apparent errors in addition of lunp sum and extended prices
wi Il be corrected.

(b) For the purpose of bid evaluation, the Governnment will proceed on
the assunption that the bidder intends his bid to be evaluated on the
basis of the unit prices, the totals arrived at by resol ution of
arithnetic discrepancies as provi ded above and the bid will be so

refl ected on the abstract of bids.

(c) These correction procedures shall not be used to resolve any
anmbi guity concerning which bid is |ow

(End of statenent)
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52. 0214- 4583 TELEGRAPHI C BI DS/ OFFERS ARE NOT ACCEPTABLE

Any telegramto nodify or withdraw a bid/offer sent to this office nust
be physically delivered to the office designated for receipt of
bid/offer by the date and tinme set for bid opening/receipt of
proposal s.

No one fromthis office will be dispatched to the | ocal telegraph
office to pick up any tel egram for any reason.

FACSI M LE BI DS/ OFFERS

Facsim |l e bids/offers, nodifications thereto, or cancell ations of
bi ds/offers will not be accepted.

52.0214- 4599 EVALUATI ON FOR AWARD

The Governnent contenpl ates award of one contract to the responsive,
responsi bl e bi dder who submits the low bid for the total of all the
items in the Bidding Schedul e.

52.214-5001 DI RECTI ONS FOR SUBM TI NG BI DS ( APR 2002)

Envel opes containing bids nust be seal ed, narked and addressed as
fol |l ows:

MARK ENVELOPES:

Bi d under I FB No. DACW?9-02-B-0010
Bi d Opening Date: 3 Septenber 2002

ADDRESS ENVELOPES TO

Department of the Arny

U. S. Arny Engineer District, Los Angel es
ATTN: Contracting Division

C/O Sandra Qquita

P. O Box 532711

Los Angel es, CA 90053-2325

SPECI AL | NSTRUCTI ONS PERTAI NIl NG TO HAND- CARRI ED BI DS

Due to security precautions, all Corps of Engineers visitors/couriers
are now required to check in at the Public Affairs Ofice (PAO, Suite
980, WIlshire Blvd, Los Angeles, CA. Bidders are no |onger permtted
to hand-carry their bids directly to Contacting Division wthout an
authorized escort. Bids may NOT be | eft unattended at the Public
Affairs OFfice (PAO, Suite 980.

Bi dders who desire to hand-deliver their bids prior to the schedul ed
bi d opening tinme/date nust notify the Contracting Division to arrange
for receipt of their bid by Contracting Division personnel. Normally
the contact will be the Contract Specialist designated above. |In the
event the Contract Specialist cannot be reached, please call the nmain
Contracting Division tel ephone nunber, 213-452-3231 or the follow ng
alternative tel ephone nunbers -3249, -3235, or - 3234, in order to
request assi stance.
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30 minutes prior to the scheduled bid opening tinme/date, the Bid
Opening O ficer will be in the Public Affairs O fice (PAO Suite 980,
to accept bids. After visitor in-processing, all bidders wll
subsequently be escorted to Bid Opening Room where the bids will be
publicly opened and read.

In order to expedite visitor processing, bidders are encouraged to
conplete the informati on requested on the Notice of Visitor(s) Form
(attached). The conpleted form can be faxed to the Contract

Speci ali st at (213)452-4184 or 4187, prior to the date for receipt of
bids. In addition, no nore than 2 visitors per firmwll be permtted
within the building. No exceptions will be made. The offeror is
responsi ble for conpliance with the security requirenments and shal
ensure that any conpany representative, courier or delivery personne
are aware of these special procedures pertaining to hand carried bids.
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NOTI CE OF VI SI TOR(S)

1. Date(s) of Visit (Inclusive) 2. Arrival Tine

3. Nanme of Visitor(s) (Last, First) | 4. Agency/ Conpany of Visitor
5. Nane of Person Being 6. Suite 7. Tel ephone Nunber
Visited (Include Div, Br, Nunber

Sec)

8. Contact Person (if other than Person Being 9. Tel ephone Nunber
Vi si ted)

10. Other Comments or Instructions

Al visitors nmust report to the Public Affairs Office, Suite 980
Visitors must use the Visitor Tag provided.

Visitors must be escorted to Corps of Engineers floors

Parking validation is only avail able for Engineering Division,

Construction-QOperations, and |Information Managenment field personnel.

Delivery personnel will be validated for 30 m nutes only.
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52.216-1 TYPE OF CONTRACT (APR 1984)

The Governnent contenplates award of a one (1) contract resulting from
this solicitation.

(End of cl ause)

52.219-8 UTI LI ZATI ON OF SMALL BUSI NESS CONCERNS ( OCT 2000)

(a) It is the policy of the United States that small business concerns,
vet eran-owned smal |l business concerns, service-disabled veteran-owned
smal | busi ness concerns, HUBZone smal| business concerns, small

di sadvant aged busi ness concerns, and wormen-owned smal | busi ness
concerns shall have the maxi num practicable opportunity to participate
in perform ng contracts |let by any Federal agency, including contracts
and subcontracts for subsystens, assenblies, conponents, and rel ated
services for mpjor systens. It is further the policy of the United
States that its prime contractors establish procedures to ensure the
timely paynent of amounts due pursuant to the ternms of their
subcontracts with small business concerns, veteran-owned small business
concerns, service-disabled veteran-owned small busi ness concerns,
HUBZone smal |l busi ness concerns, small di sadvantaged busi ness concerns,
and wonen-owned smal | busi ness concerns.

(b) The Contractor hereby agrees to carry out this policy in the
awar di ng of subcontracts to the fullest extent consistent with

ef ficient contract performance. The Contractor further agrees to
cooperate in any studies or surveys as may be conducted by the United
States Smal| Business Administration or the awarding agency of the
United States as may be necessary to determi ne the extent of the
Contractor's conpliance with this clause.

Definitions. As used in this contract--

HUBZone snmal | busi ness concern nmeans a snall business concern that
appears on the List of Qualified HUBZone Smal| Busi ness Concerns
mai nt ai ned by the Small Busi ness Administration.

Servi ce-di sabl ed veteran-owned smal |l busi ness concern--
(1) Means a small business concern--

(i) Not less than 51 percent of which is owned by one or nore service-
di sabl ed veterans or, in the case of any publicly owned busi ness, not
| ess than 51 percent of the stock of which is owned by one or nore
servi ce-di sabl ed veterans; and

(ii) The managenent and daily business operations of which are
controlled by one or nore service-di sabled veterans or, in the case of
a veteran with permanent and severe disability, the spouse or pernmanent
caregiver of such veteran
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(2) Service-disabled veteran means a veteran, as defined in 38 U S.C
101(2), with a disability that is service-connected, as defined in 38
U S.C 101(16).

Smal | business concern neans a snmall business as defined pursuant to
Section 3 of the Small Business Act and rel evant regul ations
promul gat ed pursuant thereto.

Smal | di sadvant aged busi ness concern neans a snall business concern
that represents, as part of its offer that--

(1) I't has received certification as a small disadvantaged busi ness
concern consistent with 13 CFR part 124, subpart B

(2) No material change in disadvantaged ownership and control has
occurred since its certification;

(3) Where the concern is owned by one or nore individuals, the net
worth of each individual upon whomthe certification is based does not
exceed $750, 000 after taking into account the applicable exclusions set
forth at 13 CFR 124.104(c)(2); and

(4) It is identified, on the date of its representation, as a certified
smal | di sadvant aged busi ness in the database naintai ned by the Snall
Busi ness Adm ni stration (PRO Net).

Vet er an-owned snml | busi ness concern neans a small busi ness concern--

(1) Not less than 51 percent of which is owned by one or nore veterans
(as defined at 38 U.S.C. 101(2)) or, in the case of any publicly owned
busi ness, not |less than 51 percent of the stock of which is owned by
one or nore veterans; and

(2) The managenent and daily business operations of which are
controlled by one or nore veterans.

Wonen- owned snmal | busi ness concern neans a small busi ness concern--

(1) That is at |east 51 percent owned by one or nore wonmen, or, in the
case of any publicly owned business, at |east 51 percent of the stock
of which is owned by one or nore wonen; and

(2) Whose managenent and daily business operations are controlled by
one oOr nore women.

(d) Contractors acting in good faith may rely on witten
representations by their subcontractors regarding their status as a
smal | busi ness concern, a veteran-owned small business concern, a
servi ce-di sabl ed veteran-owned snmall| busi ness concern, a HUBZone snmal
busi ness concern, a small disadvantaged busi ness concern, or a wonen-
owned snmal | business concern.

(End of cl ause)
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52.225-12 NOTI CE OF BUY AMERI CAN ACT REQUI REMENT-- CONSTRUCTI ON
MATERI ALS UNDER TRADE AGREEMENTS ( MAY 2002)

(a) Definitions. Construction nmaterial, designated country construction
mat eri al, domestic construction material, foreign construction

mat eri al, and NAFTA country construction material, as used in this
provision, are defined in the clause of this solicitation entitled "Buy
American Act--Construction Materials under Trade Agreenents” (Federa
Acqui sition Regul ation (FAR) clause 52.225-11).

(b) Requests for determ nation of inapplicability. An offeror
requesting a determnation regarding the inapplicability of the Buy
Ameri can Act should subnmit the request to the Contracting Oficer in
time to allow a determ nation before subm ssion of offers. The offeror
shall include the information and applicable supporting data required
by paragraphs (c) and (d) of FAR clause 52.225-11 in the request. If an
of feror has not requested a determ nation regarding the inapplicability
of the Buy Anmerican Act or Bal ance of Paynents Program before
submtting its offer, or has not received a response to a previous
request, the offeror shall include the information and supporting data
in the offer.

(c) Evaluation of offers. (1) The Government will evaluate an offer
requesting exception to the requirements of the Buy Anerican Act, based
on cl ai med unreasonabl e cost of domestic construction materials, by
adding to the offered price the appropriate percentage of the cost of
such foreign construction material, as specified in paragraph (b)(4)(i)
of FAR cl ause 52.225-11.

(2) If evaluation results in a tie between an offeror that requested
the substitution of foreign construction material based on unreasonable
cost and an offeror that did not request an exception, the Contracting
Oficer will award to the offeror that did not request an exception
based on unreasonabl e cost.

(d) Alternate offers. (1) Wien an offer includes foreign construction
mat eri al, other than designated country or NAFTA country construction
material, that is not listed by the Governnent in this solicitation in
par agraph (b)(3) of FAR clause 52.225-11, the offeror also nmay submt
an alternate offer based on use of equival ent donestic, designated
country, or NAFTA country construction materi al

(2) If an alternate offer is submtted, the offeror shall submt a
separate Standard Form 1442 for the alternate offer, and a separate
price conparison table prepared in accordance with paragraphs (c) and
(d) of FAR clause 52.225-11 for the offer that is based on the use of
any foreign construction material for which the Governnent has not yet
determ ned an exception applies.

(3) If the Government determ nes that a particul ar exception requested
in accordance with paragraph (c) of FAR clause 52.225-11 does not
apply, the Government will evaluate only those offers based on use of
t he equi val ent donestic, designated country, or NAFTA country
construction material, and the offeror shall be required to furnish
such domestic, designated country, or NAFTA country construction
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material. An offer based on use of the foreign construction materia
for which an exception was requested--

(i) WII be rejected as nonresponsive if this acquisition is conducted
by seal ed bi ddi ng; or

(ii) May be accepted if revised during negotiations.

(End of provision)

52.228-1 Bl D GUARANTEE ( SEP 1996)

(a) Failure to furnish a bid guarantee in the proper form and anount,
by the tinme set for opening of bids, may be cause for rejection of the
bi d.

(b) The bidder shall furnish a bid guarantee in the formof a firm
commitment, e.g., bid bond supported by good and sufficient surety or
sureties acceptable to the Governnent, postal noney order, certified
check, cashier's check, irrevocable letter of credit, or, under
Treasury Departnment regul ations, certain bonds or notes of the United
States. The Contracting O ficer will return bid guarantees, other than
bi d bonds, (1) to unsuccessful bidders as soon as practicable after the
openi ng of bids, and (2) to the successful bidder upon execution of
contractual docunments and bonds (including any necessary coi nsurance or
rei nsurance agreenents), as required by the bid as accepted. -

(c) The anpunt of the bid guarantee shall be 20% percent of the bid
price or $3, 000, 000.00, whichever is |ess.-

(d) If the successful bidder, upon acceptance of its bid by the
Government within the period specified for acceptance, fails to execute
all contractual docunents or furnish executed bond(s) within 10 days
after receipt of the forns by the bidder, the Contracting O ficer may
term nate the contract for default.-

(e) In the event the contract is termnated for default, the bidder is
liable for any cost of acquiring the work that exceeds the ampount of
its bid, and the bid guarantee is available to offset the difference.

(End of cl ause)

52.228- 4506 I NDI VI DUAL SURETI ES | N SUPPORT OF BI D BONDS

Bi dder/of ferors utilizing individual sureties in support of a bid
bond shall include a Standard Form (SF) 28 (Affidavit of Individua
Surety), acconpani ed by a pledge of acceptable assets from each person
acting as an individual surety, and include these with the SF 24 (Bid
Bond), and the bid itself (see clause titled "Pledges of Assets,” FAR
52.228-11).

Pl edges of acceptable assets shall be in the formof (1) evidence
of an escrow account and/or (2) a recorded lien on real estate. |If
this is an RFP, failure to provide required docunentati on descri bed
herein may cause the offeror to be deened "unacceptabl e".
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52.228- 4507 Bl D GUARANTEE FORM AND AMOUNT

When bi ds/ proposal s exceed $100, 000, the offeror shall furnish a
separated bid guarantee in accordance with the solicitation provision
titled "Bid Guarantee", FAR 52.228-1. In accordance with FAR 28.101-2
the bid guarantee amount shall be a | east 20 percent of the "bid price"
but shall not exceed $3 mllion. Wen the penal sumis expressed as a
percentage, a meximumdollar limtation may be stated. |If there are
option line items on the Pricing Schedule (Schedule B), the term"bid
price" is hereby defined as the total bid not to include any amount for
line itens designated as "options”. |n bids/proposals that contain
"additives", the "bid price" is defined as the total of all bid itens
including additive line itenms. FAR 28.106-1 states that a Standard
Form (SF) 24 shall be used for the bid bond. 1In accordance with FAR
28.202(a)(1), corporate sureties utilized nust appear on the |ist
contained in the Department of Treasury Circular 570 titled "Conpanies
Hol ding Certificates of Authority as Acceptable Sureties on Federa
Bonds and Accept abl e Rei nsuri ng Conpani es. "

52.232-38 SUBM SSI ON OF ELECTRONI C FUNDS TRANSFER | NFORMATI ON W TH
OFFER (MAY 1999)

The offeror shall provide, with its offer, the follow ng information
that is required to nake paynment by electronic funds transfer (EFT)
under any contract that results fromthis solicitation. This subm ssion
satisfies the requirement to provide EFT information under paragraphs
(b)(1) and (j) of the clause at 52.232-34, Paynent by El ectronic Funds
Transfer--Qther than Central Contractor Registration

(1) The solicitation nunber (or other procurenent identification
nunber) .

(2) The offeror's nane and remittance address, as stated in the offer

(3) The signature (manual or electronic, as appropriate), title, and
t el ephone nunber of the offeror's official authorized to provide this
i nformati on.

(4) The nane, address, and 9-digit Routing Transit Nunmber of the
of feror's financial agent.

(5) The offeror's account nunber and the type of account (checking,
savi ngs, or |ockbox).

(6) If applicable, the Fedwire Transfer Systemtel egraphic abbreviation
of the offeror's financial agent.

(7) If applicable, the offeror shall also provide the nane, address,

t el egraphi c abbreviation, and 9-digit Routing Transit Nunber of the
correspondent financial institution receiving the wire transfer paynent
if the offeror's financial agent is not directly on-line to the Fedwire
and, therefore, not the receiver of the wire transfer paynent.

(End of provision)
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52.233-2 SERVI CE OF PROTEST (AUG 1996)

Protests, as defined in section 33.101 of the Federal Acquisition

Regul ation, that are filed directly with an agency, and copies of any
protests that are filed with the CGeneral Accounting Ofice (GAO), shall
be served on the Contracting O ficer (addressed as follows) by
obtaining witten and dated acknow edgment of receipt fromPatricia B
Boni I | a.

(b) The copy of any protest shall be received in the office designated
above within one day of filing a protest with the GAO

(End of provision)

52. 236- 27 SITE VISIT (CONSTRUCTI ON) (FEB 1995)

(a) The clauses at 52.236-2, Differing Site Conditions, and 52.236-3,
Site Investigations and Conditions Affecting the Work, will be included
in any contract awarded as a result of this solicitation. Accordingly,
of ferors or quoters are urged and expected to inspect the site where
the work will be performned.

(b) Site visits is scheduled for 13 August 2002 at 10:30 a.m,
Contractors should neet at the SE corner of the Central Avenue Bridge
over the Salt River, point of contact is:

Nane: Neil Erwin

Address: 7046 Fighter Country Avenue

Tel ephone: 623 935-0820

(End of provision)

52.236-28 PREPARATI ON OF PROPOSALS- - CONSTRUCTI ON ( OCT 1997)

(a) Proposals nmust be (1) submitted on the fornms furnished by the
Governnment or on copies of those fornms, and (2) manual ly signed. The
person signing a proposal nmust initial each erasure or change
appearing on any proposal form

(b) The proposal formmay require offerors to subnmt proposed prices
for one or nore itens on various bases, including--

(1) Lunmp sumprice
(2) Alternate prices;
(3) Units of construction; or

(4) Any conbination of paragraphs (b)(1) through (b)(3) of this
provi si on.

(c) If the solicitation requires subm ssion of a proposal on all itens,
failure to do so may result in the proposal being rejected without
further consideration. If a proposal on all itens is not required,

of ferors should insert the words “no proposal” in the space provided
for any itemon which no price is submtted.
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(d) Alternate proposals will not be considered unless this solicitation
aut horizes their subm ssion.

REFERENCES TO ENVIRONMENTAL ASSESSMENT REPORTS

Thedata and information in the Environmental Assessment Reports referenced within
these specifications wer e prepar ed several years ago by the City of Phoenix and other
local agenciesto meet their requirementsand for their own purposes. Thereferenced
reportsweretheresult of limited investigations that wer e performed for limited

purposes. Thereferenced reports have not been updated since their publication, and may
not reflect current conditions and infor mation accurately or completely. The data and
information in the referenced reports are made available to bidder s and contractorsfor
their information and to assist them in conducting their own investigation of facts and
circumstances.

The Government hasreferenced the data and information contained in the reportsto
avoid claims of superior knowledge, and makes no warranties asto their accuracy,
completeness, or truthfulness. Knowledgeable persons may reasonably draw different
conclusions and inter pretations from the data and infor mation.

The data and information in the referenced reports are not and never have been U.S.
Government data, and are not and will not be part of a contract resulting from this RFP.
Thereports shall not be construed as part of the Contract or as setting forth any
contractual obligations or responsibilities on the part of the Contracting Officer.
Contract obligations with the Government are controlled by the plans and specifications
provided in the contract documents furnished by the Government to bidders.

(End of provision)
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Speci al Contract Requirenents

52. 01-4001 CONTRACT ADM NI STRATI ON DATA
52.0028- 4001 REQUI RED | NSURANCE

52.211- 10 COMMENCEMENT, PROSECUTI ON, AND COMPLETI ON OF WORK ( APR 1984)
52.211-12 LI QUI DATED DAMAGES- - CONSTRUCTI ON ( SEP 2000)

52.211-18 VARI ATI ON | N ESTI MATED QUANTI TY (APR 1984)

52.222-23 NOTI CE OF REQUI REMENT FOR AFFI RVATI VE ACTI ON TO ENSURE EQUAL
EMPLOYMENT OPPORTUNI TY FOR CONSTRUCTI ON ( FEB 1999)

52.228-12 PROSPECTI VE SUBCONTRACTOR REQUESTS FOR BONDS ( OCT 1995)
52.228- 14 | RREVOCABLE LETTER OF CREDI T (DEC 1999)

52.228- 15 PERFORMANCE AND PAYMENT BONDS- - CONSTRUCTI ON (JUL 2000)

EFARS 52-231- 5000 EQUI PVENT OANERSHI P AND OPERATI NG EXPENSE SCHEDULE ( MAR
1995)

52.232- 33 PAYMENT BY ELECTRONI C FUNDS TRANSFER—CENTRAL CONTRACTOR

REG STRATI ON ( MAY 1999)
52.232- 4001 CONTI NUI NG CONTRACTS (ALTERNATE) (MAR 1995) EFARS 52-232-5002
52.236-4 PHYSI CAL DATA ( APR 1984)

52.236- 16 QUANTI TY SURVEYS (APR 1984)

52.236- 21 SPECI FI CATI ONS AND DRAW NGS FOR CONSTRUCTI ON ( FEB 1997)

EFARS 52. 236- 5000 PLANT AND MATERI AL REMOVAL AFTER CONTRACT TERM NATI ON
(MAR 1995)

EFARS 52. 249- 5000 BASI S FOR SETTLEMENT OF PROPOSALS
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Secti on 00800

Speci al Contract Requirenents

CLAUSES | NCORPORATED BY FULL TEXT

52. 01-4001 CONTRACT ADM NI STRATI ON DATA

The Contract Administration Ofice for this contract subsequent to award is:

Department of the Arny

Los Angeles District, Corps of Engineers
P. 0. Box 532711

Los Angeles, California 90053-2325

ATTN: (Sandra Oquita)
Tel ephone No: (213 452-3249)

Payment will be nade by:

USACE Fi nance Center

ATTN. CEFC- AO- P

5270 Integrity Drive

M I1lington, TN 38054-5005

Subnmit Invoices to:

Road Runner Resident office
7046 Fighter Country Avenue
Luke Air Force Base

52.0028- 4001 REQUI RED | NSURANCE
I nsurance is required as foll ows:

a. Either Wrkman's Conpensation or Enployer's Liability Insurance with
amnmmlimt of $100, 000. 00.

b. Ceneral Liability. The Contracting O ficer shall require bodily
injury liability insurance coverage witten on the conprehensive form or
policy of at |east $500,000.00 per occurrence.

c. Autonmpbile Liability Insurance for Bodily Injury and Property Danmage
with mnimumlimts of $200,000.00 for injury or death of any one person
$500, 000. 00 for each accident or occurrence of bodily injury liability; and
$20, 000. 00 for each accident or occurrence for property liability.

d. In every case the insurance coverage shall amunt to at |east the
limts stated above. However, where the Financial Responsibility Conpul sory
I nsurance Law of the State in which the installation is |ocated requires
higher limts, the Autonobile Liability Insurance Policy should provide
coverage of at |least those limts.
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Prior to the comencenent of work hereunder, the Contractor shall furnish to
the Contracting Office a certificate or witten statement of the above
required insurance. The policies evidencing required insurance shall contain
an endorsenent to the effect that cancellation or any material change in the
policies adversely affecting the interests of the Government in such

i nsurance shall not be effective until 10 days after witten notice thereof
to the Contracting O ficer.

The Contractor agrees to insert the substance of this clause, including this
par agraph, in all subcontracts.

52.211-10 COVMENCEMENT, PROSECUTI ON, AND COWPLETI ON OF WORK ( APR 1984)

The Contractor shall be required to (a) comence work under this contract
within 10 cal endar days after the date the Contractor receives the notice to
proceed, (b) prosecute the work diligently, and (c) conplete the entire work
ready for use not later than 360 cal endar days after the Contractor receives
the notice to proceed. The time stated for conpletion shall include fina

cl eanup of the prem ses.

*The Contracting O ficer shall specify either a nunber of days after the date
the contractor receives the notice to proceed, or a cal endar date.

(End of clause)
52.211-12 L1 QUI DATED DAMAGES- - CONSTRUCTI ON ( SEP 2000)

(a) If the Contractor fails to conplete the work within the tine specified in
the contract, the Contractor shall pay |iquidated damages to the Governnent
in the anmpbunt of $ 1,350.00 for each cal endar day of delay until the work is
conpl eted or accept ed.

(b) If the Government term nates the Contractor's right to proceed,

i qui dated damages will continue to accrue until the work is conpleted. These
liqui dated danmages are in addition to excess costs of repurchase under the
Term nation cl ause.

(End of clause)
52.211-18 VARI ATI ON | N ESTI MATED QUANTI TY (APR 1984)

If the quantity of a unit-priced itemin this contract is an estimted
quantity and the actual quantity of the unit-priced itemvaries nore than 15
percent above or below the estimated quantity, an equitable adjustnment in the
contract price shall be made upon demand of either party. The equitable

adj ust mrent shall be based upon any increase or decrease in costs due solely
to the variation above 115 percent or below 85 percent of the estinmated
quantity. If the quantity variation is such as to cause an increase in the
time necessary for conpletion, the Contractor may request, in witing, an
extension of time, to be received by the Contracting Officer within 10 days
fromthe beginning of the delay, or within such further period as nay be
granted by the Contracting O ficer before the date of final settlenent of the
contract. Upon the receipt of a witten request for an extension, the
Contracting Oficer shall ascertain the facts and nmake an adjustnent for
extending the conpletion date as, in the judgnent of the Contracting Oficer,
is justified.
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52.222-23 NOTI CE OF REQUI REMENT FOR AFFI RMATI VE ACTI ON TO ENSURE EQUAL
EMPLOYMENT OPPORTUNI TY FOR CONSTRUCTI ON ( FEB 1999)

(a) The offeror's attention is called to the Equal Opportunity clause and the
Affirmative Action Conpliance Requirenents for Construction clause of this
solicitation.

(b) The goals for mnority and femal e participation, expressed in percentage
terms for the Contractor's aggregate workforce in each trade on al
construction work in the covered area, are as follows:

Goals for mnority Goal s for female

participation for participation for

each trade each trade
[Insert [Insert

Goal s] Goal s]

These goals are applicable to all the Contractor's constructi on work
performed in the covered area. If the Contractor perfornms construction work
in a geographical area |ocated outside of the covered area, the Contractor
shall apply the goals established for the geographical area where the work is
actual ly performed. Goals are published periodically in the Federal Register
in notice form and these notices may be obtained fromany Ofice of Federa
Contract Conpliance Prograns office.

(c) The Contractor's conpliance with Executive Order 11246, as anended, and
the regul ations in 41 CFR 60-4 shall be based on (1) its inplenmentation of

t he Equal Opportunity clause, (2) specific affirmative action obligations
required by the clause entitled "Affirmative Action Conpliance Requirenments
for Construction,” and (3) its efforts to neet the goals. The hours of
mnority and fenmal e enpl oynent and training nust be substantially uniform

t hroughout the length of the contract, and in each trade. The Contractor
shall make a good faith effort to enploy mnorities and wonen evenly on each
of its projects. The transfer of mnority or fenal e enpl oyees or trainees
from Contractor to Contractor, or fromproject to project, for the sole
purpose of neeting the Contractor's goals shall be a violation of the
contract, Executive Order 11246, as anmended, and the regulations in 41 CFR
60-4. Conpliance with the goals will be measured against the total work hours
per f or med.

(d) The Contractor shall provide witten notification to the Deputy Assistant
Secretary for Federal Contract Conpliance, U S. Departnent of Labor, within
10 working days followi ng award of any construction subcontract in excess of
$10, 000 at any tier for construction work under the contract resulting from
this solicitation. The notification shall list the --

(1) Nane, address, and tel ephone nunber of the subcontractor

(2) Enployer's identification nunber of the subcontractor

(3) Estimated dollar anpbunt of the subcontract;

(4) Estimated starting and conpletion dates of the subcontract; and
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(5) Ceographical area in which the subcontract is to be perforned.

(e) As used in this Notice, and in any contract resulting fromthis
solicitation, the "covered area"” is the City of Phoenix, Mricopa County,
Ari zona

(End of provision)
52.228-12 PROSPECTI VE SUBCONTRACTOR REQUESTS FOR BONDS (OCT 1995)

In accordance with Section 806(a)(3) of Pub. L. 102-190, as anended by
Sections 2091 and 8105 of Pub. L. 103-355, upon the request of a prospective
subcontractor or supplier offering to furnish | abor or material for the
performance of this contract for which a paynent bond has been furnished to
the Governnent pursuant to the MIler Act, the Contractor shall pronptly
provi de a copy of such paynent bond to the requester

(End of cl ause)
52.228-14 | RREVOCABLE LETTER OF CREDI T (DEC 1999)

(a) “Irrevocable letter of credit” (ILC), as used in this clause, nmeans a
written conmitment by a federally insured financial institution to pay all or
part of a stated ampbunt of noney, until the expiration date of the letter
upon presentation by the Government (the beneficiary) of a witten denand
therefor. Neither the financial institution nor the offeror/Contractor can
revoke or condition the letter of credit.

(b) If the offeror intends to use an ILCin lieu of a bid bond, or to secure
ot her types of bonds such as performance and paynment bonds, the letter of
credit and letter of confirmation formats in paragraphs (e) and (f) of this
cl ause shall be used.

(c) The letter of credit shall be irrevocable, shall require presentation of
no docunent other than a witten demand and the |ILC (including confirning
letter, if any), shall be issued/confirmed by an acceptable federally insured
financial institution as provided in paragraph (d) of this clause, and--

(1) If used as a bid guarantee, the ILC shall expire no earlier than 60 days
after the close of the bid acceptance period;

(2) If used as an alternative to corporate or individual sureties as security
for a performance or paynent bond, the offeror/Contractor may submit an ILC
with an initial expiration date estimted to cover the entire period for

whi ch financial security is required or may submit an ILC with an initial
expiration date that is a mninmum period of one year fromthe date of

i ssuance. The ILC shall provide that, unless the issuer provides the
beneficiary witten notice of non-renewal at |east 60 days in advance of the
current expiration date, the ILC is automatically extended w thout anendnent
for one year fromthe expiration date, or any future expiration date, unti
the period of required coverage is conpleted and the Contracting O ficer
provi des the financial institution with a witten statenment waiving the right
to paynent. The period of required coverage shall be:

(i) For contracts subject to the MIler Act, the later of--

(A) One year followi ng the expected date of final paynent;
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(B) For performance bonds only, until conpletion of any warranty period; or

(C) For paynent bonds only, until resolution of all clains filed against the
paynment bond during the one-year period follow ng final paynent.

(ii) For contracts not subject to the MIler Act, the later of--
(A) 90 days followi ng final paynent; or
(B) For performance bonds only, until conmpletion of any warranty peri od.

(d) Only federally insured financial institutions rated investnent grade or
hi gher shall issue or confirmthe ILC. The offeror/Contractor shall provide
the Contracting Officer a credit rating that indicates the financia
institution has the required rating(s) as of the date of issuance of the ILC.
Unl ess the financial institution issuing the ILC had letter of credit

busi ness of less than $25 mllion in the past year, |ILCs over $5 mllion nust
be confirnmed by anot her acceptable financial institution that had letter of
credit business of less than $25 mllion in the past year

(e) The followi ng format shall be used by the issuing financial institution
to create an ILC

[I'ssuing Financial Institution's Letterhead or Nane and Address]

| ssue Date

Account party's nane

Account party's address

For Solicitation No. (for reference only)

TO [U.S. Governnent agency]
[U S. Governnent agency's address]

1. W hereby establish this irrevocable and transferable Letter of Credit in
your favor for one or nore drawings up to United States $ . This
Letter of Credit is payable at [issuing financial institution's and, if any,
confirmng financial institution's] office at [issuing financia
institution's address and, if any, confirmng financial institution's
address] and expires with our close of business on , or any

automatical |y extended expiration date.

2. W hereby undertake to honor your or the transferee's sight draft(s) drawn
on the issuing or, if any, the confirm ng financial institution, for all or
any part of this credit if presented with this Letter of Credit and
confirmation, if any, at the office specified in paragraph 1 of this Letter
of Credit on or before the expiration date or any automatically extended
expiration date
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3. [This paragraph is omitted if used as a bid guarantee, and subsequent

par agr aphs are renunbered.] It is a condition of this Letter of Credit that

it is deened to be automatically extended without anendnent for one year from
the expiration date hereof, or any future expiration date, unless at |east 60
days prior to any expiration date, we notify you or the transferee hy

regi stered mail, or other receipted neans of delivery, that we elect not to
consider this Letter of Credit renewed for any such additional period. At the
time we notify you, we also agree to notify the account party (and confirm ng
financial institution, if any) by the same neans of delivery.

4. This Letter of Credit is transferable. Transfers and assi gnnents of
proceeds are to be effected without charge to either the beneficiary or the
transf eree/ assi gnee of proceeds. Such transfer or assignnent shall be only at
the witten direction of the Governnent (the beneficiary) in a form
satisfactory to the issuing financial institution and the confirning
financial institution, if any.

5. This Letter of Credit is subject to the Uniform Custons and Practice (UCP)
for Docunmentary Credits, 1993 Revision, International Chanber of Conmerce
Publicati on No. 500, and to the extent not inconsistent therewith, to the

| aws of [state of confirm ng financial institution, if
any, otherw se state of issuing financial institution].

6. If this credit expires during an interruption of business of this
financial institution as described in Article 17 of the UCP, the financia
institution specifically agrees to effect paynent if this credit is drawn
agai nst within 30 days after the resunption of our business.

Si ncerely,

[I'ssuing financial institution]

(f) The following format shall be used by the financial institution to
confirman |LC

[Confirm ng Financial Institution's Letterhead or Nane and Address]

( Dat e)

Qur Letter of Credit Advice Nunber

Beneficiary: [U S. Governnment agency]

I ssuing Financial Institution:

I ssuing Financial Institution's LC No.

Gent | enmren:

1. W hereby confirmthe above indicated Letter of Credit, the original of
which is attached, issued by [ name of issuing financia
institution] for drawings of up to United States dollars /U. S

$ and expiring with our close of business on [the

expiration date], or any automatically extended expiration date.
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2. Draft(s) drawn under the Letter of Credit and this Confirmation are
payabl e at our office |ocated at

3. W& hereby undertake to honor sight draft(s) drawn under and presented with
the Letter of Credit and this Confirmation at our offices as specified
her ei n.

4. [This paragraph is omtted if used as a bid guarantee, and subsequent

par agraphs are renunbered.] It is a condition of this confirmation that it be
deenmed autonatically extended without amendnent for one year fromthe
expiration date hereof, or any automatically extended expiration date,

unl ess:

(a) At least 60 days prior to any such expiration date, we shall notify the
Contracting Oficer, or the transferee and the issuing financial institution,
by registered nail or other recei pted neans of delivery, that we elect not to
consider this confirmation extended for any such additional period; or

(b) The issuing financial institution shall have exercised its right to
notify you or the transferee, the account party, and ourselves, of its
el ection not to extend the expiration date of the Letter of Credit.

5. This confirmation is subject to the Uniform Custons and Practice (UCP) for
Documentary Credits, 1993 Revision, International Chanber of Conmerce
Publication No. 500, and to the extent not inconsistent therewith, to the
laws of [state of confirming financial institution].

6. If this confirmation expires during an interruption of business of this
financial institution as described in Article 17 of the UCP, we specifically
agree to effect paynent if this credit is drawn against within 30 days after
the resunption of our business.

Si ncerely,

[Confirm ng financial institution]

(g) The followi ng format shall be used by the Contracting O ficer for a sight
draft to draw on the Letter of Credit:

SI GHT DRAFT

[City, State]

(Dat e)

[ Name and address of financial institution]

of United States $ . This draft is drawn under Irrevocable Letter
of Credit No.

Pay to the order of [ Beneficiary Agency] the sum
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[ Beneficiary Agency]

By:

(End of cl ause)
52.228-15 Per f ormance and Paynent Bonds--Construction (JUL 2000)
(a) Definitions. As used in this clause--

Original contract price neans the award price of the contract; or, for
requi renments contracts, the price payable for the estimated total quantity;
or, for indefinite-quantity contracts, the price payable for the specified
m ni mrum quantity. Original contract price does not include the price of any
options, except those options exercised at the tine of contract award.

(b) Ampunt of required bonds. Unless the resulting contract price is $100, 000
or less, the successful offeror shall furnish performance and paynent bonds
to the Contracting Oficer as follows:

(1) Performance bonds (Standard Form 25). The penal anount of perfornmance
bonds at the tinme of contract award shall be 100 percent of the origina
contract price.

(2) Paynent Bonds (Standard Form 25-A). The penal anpunt of paynent bonds at
the tinme of contract award shall be 100 percent of the original contract
price.

(3) Additional bond protection. (i) The Government nmay require additiona
performance and paynent bond protection if the contract price is increased.
The increase in protection generally will equal 100 percent of the increase
in contract price.

(ii) The Government may secure the additional protection by directing the
Contractor to increase the penal amount of the existing bond or to obtain an
addi ti onal bond.

(c) Furnishing executed bonds. The Contractor shall furnish all executed
bonds, including any necessary rei nsurance agreenents, to the Contracting
Officer, within the tinme period specified in the Bid Guarantee provision of
the solicitation, or otherw se specified by the Contracting O ficer, but in
any event, before starting work.

(d) Surety or other security for bonds. The bonds shall be in the form of
firmcomm tment, supported by corporate sureties whose names appear on the
list contained in Treasury Department Circular 570, individual sureties, or
by other acceptable security such as postal noney order, certified check
cashier's check, irrevocable letter of credit, or, in accordance with
Treasury Departnent regul ations, certain bonds or notes of the United States.
Treasury Circular 570 is published in the Federal Register or nay be obtained
fromthe U S. Departnent of Treasury, Financial Mnagenent Service, Surety
Bond Branch, 401 14th Street, NW 2nd Floor, Wst Wng, Washi ngton, DC 20227.

(e) Notice of subcontractor waiver of protection (40 U . S.C. 270b(c). Any
wai ver of the right to sue on the paynment bond is void unless it is in
witing, signed by the person whose right is waived, and executed after such

SECTI ON 00800 — Page 9



Ri o Sal ado, Phase 1A DACWD9- 02- B- 0010

person has first furnished |abor or material for use in the performance of
t he contract.

(End of clause)

EFARS 52-231- 5000 EQUI PVENT OANERSHI P AND OPERATI NG EXPENSE SCHEDULE ( MAR
1995)

(a) Allowable costs for construction and marine plant and equi pnent in
sound wor kabl e condition owned or controlled and furni shed by a contractor or
subcontractor at any tier shall be based on actual cost data for each piece
of equi prrent or groups of simlar serial and series for which the Governnent
can determ ne both ownership and operating costs fromthe contractor's
accounting records. Wen both ownership and operating costs cannot be
determi ned for any piece of equipnment or groups of simlar serial or series
equi pnent fromthe contractor's accounting records, costs for that equi pnent
shall be based upon the applicable provisions of EP 1110-1-8, "Construction
Equi pment Ownership and Operating Expense Schedule,” Region VII. Wrking
conditions shall be considered to be average for determ ning equi pnent rates
using the fornula provided in the schedule. For forward pricing, the
schedule in effect at the time of negotiations shall apply. For
retrospective pricing, the schedule in effect at the tinme the work was
performed shall apply.

(b) Equiprent rental costs are allowable, subject to the provisions of
FAR 31.105(d)(ii) and FAR 31.205-36 substantiated by certified copies of paid
i nvoi ces. Rates for equipnment rented from an organi zati on under conmon
control, |ease-purchase or sal e-leaseback arrangenents will be determ ned
usi ng the schedul e except that rental costs |eased from an organizati on under
common control that has an established practice of |easing the same or
sim lar equipment to unaffiliated | essees are allowable. Costs for nmjor
repairs and overhaul are unall owabl e.

(c) Wen actual equi pnent costs are proposed and the total amount of
the pricing action is over $25,000, cost or pricing data shall be submitted
on Standard Form 1411, "Contract Pricing Proposal Cover Sheet." By
submitting cost or pricing data, the contractor grants to the contracting
of ficer or an authorizing representative the right to exam ne those books,
records, docunents and other supporting data that will permt evaluation of
the proposed equi pnment costs. After price agreenent the contractor shal
certify that the equi pnment costs of pricing data submitted are accurate,
conpl ete and current.

(End of cl ause)

52.232- 33 PAYMENT BY ELECTRONI C FUNDS TRANSFER-CENTRAL CONTRACTOR
REGI STRATI ON ( MAY 1999)

(a) Method of paynent. (1) Al paynments by the Governnent under this contract
shall be nmade by electronic funds transfer (EFT), except as provided in
paragraph (a)(2) of this clause. As used in this clause, the term“EFT"
refers to the funds transfer and may al so include the paynent infornation
transfer.

(2) In the event the Government is unable to rel ease one or nore paynents by
EFT, the Contractor agrees to either--
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(i) Accept paynment by check or sone other mnutually agreeable nmethod of
payment; or

(ii) Request the Governnent to extend the paynment due date until such tinme as
the Governnent can make paynent by EFT (but see paragraph (d) of this
cl ause) .

(b) Contractor's EFT information. The Government shall nake paynent to the
Contractor using the EFT infornmation contained in the Central Contractor

Regi stration (CCR) database. In the event that the EFT information changes,
the Contractor shall be responsible for providing the updated information to
t he CCR dat abase.

(c) Mechanisms for EFT paynent. The Government may nmake paynent by EFT
through either the Automated Cl eari ng House (ACH) network, subject to the
rul es of the National Automated Cl earing House Association, or the Fedwire
Transfer System The rul es governing Federal paynents through the ACH are
contained in 31 CFR part 210.

(d) Suspension of paynment. If the Contractor's EFT information in the CCR
dat abase is incorrect, then the Governnent need not make payment to the
Contractor under this contract until correct EFT information is entered into
t he CCR database; and any invoice or contract financing request shall be
deened not to be a proper invoice for the purpose of pronpt paynent under
this contract. The pronpt paynent terns of the contract regarding notice of
an i nproper invoice and delays in accrual of interest penalties apply.

(e) Contractor EFT arrangenents. |If the Contractor has identified multiple
paynment receiving points (i.e., nore than one remittance address and/or EFT
information set) in the CCR database, and the Contractor has not notified the
Gover nment of the paynment receiving point applicable to this contract, the
Governnent shall make paynent to the first paynent receiving point (EFT
informati on set or renmttance address as applicable) listed in the CCR

dat abase.

(f) Liability for unconpleted or erroneous transfers. (1) If an unconpl eted
or erroneous transfer occurs because the Governnent used the Contractor's EFT
informati on incorrectly, the Governnment remains responsible for--

(i) Making a correct paynent;

(ii) Paying any pronpt paynent penalty due; and

(iii) Recovering any erroneously directed funds.

(2) If an unconpl eted or erroneous transfer occurs because the Contractor's
EFT i nformati on was incorrect, or was revised within 30 days of Governnent
rel ease of the EFT paynent transaction instruction to the Federal Reserve
System and- -

(i) If the funds are no | onger under the control of the paynment office, the
Governnent is deemed to have nmade paynent and the Contractor is responsible
for recovery of any erroneously directed funds; or

(ii) If the funds remain under the control of the payment office, the

Governnment shall not make paynent, and the provisions of paragraph (d) of
this clause shall apply.
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(g) EFT and pronpt paynment. A paynent shall be deemed to have been nade in a
timely manner in accordance with the pronpt paynent terms of this contract
if, in the EFT paynent transaction instruction released to the Federa
Reserve System the date specified for settlenment of the paynent is on or
before the pronpt paynent due date, provided the specified paynent date is a
valid date under the rules of the Federal Reserve System

(h) EFT and assignnent of clains. If the Contractor assigns the proceeds of
this contract as provided for in the assignnent of clainms ternms of this
contract, the Contractor shall require as a condition of any such assignnent,
that the assignee shall register in the CCR database and shall be paid by EFT
in accordance with the ternms of this clause. In all respects, the
requirenents of this clause shall apply to the assignee as if it were the
Contractor. EFT information that shows the ultinmate recipient of the transfer
to be other than the Contractor, in the absence of a proper assignnent of
clains acceptable to the Government, is incorrect EFT information within the
nmeani ng of paragraph (d) of this clause.

(i) Liability for change of EFT information by financial agent. The
Governnment is not liable for errors resulting fromchanges to EFT information
made by the Contractor's financial agent.

(j) Paynent information. The paynent or disbursing office shall forward to
the Contractor available payment information that is suitable for

transm ssion as of the date of release of the EFT instruction to the Federa
Reserve System The CGovernnment may request the Contractor to designate a
desired format and method(s) for delivery of paynment information froma I|ist
of formats and nmethods the paynent office is capable of executing. However,
the Governnent does not guarantee that any particular format or nethod of
delivery is available at any particular paynent office and retains the
|atitude to use the format and delivery nethod nobst convenient to the
Governnent. |f the Governnment nmkes paynent by check in accordance with
paragraph (a) of this clause, the Governnent shall mail the paynent
information to the renittance address contained in the CCR database.

(End of C ause)
52.232-4001 CONTI NUI NG CONTRACTS (ALTERNATE) (MAR 1995) EFARS 52-232-5002
(a) Funds are not available at the inception of this contract to cover

the entire contract price. The sum of $300,000.00 has been reserved for this
contract and is available for payment to the contractor during the current

fiscal year. It is expected that Congress will make appropriations for
future fiscal years fromwhich additional funds, together with funds provided
by one or more non-federal project sponsors will be reserved for this

contract. The liability of the United States for paynent beyond the funds
reserved for this contract is contingent on the reservation of additiona
funds.

(b) Failure to make paynent in excess of the anpunt currently reserved,
or that may be reserved fromtinme to tinme, shall not be considered a breach
of this contract, and shall not entitle the contractor to a price adjustnent
under the terns of this contract except as specifically provided in
par agraphs (e) and (h) bel ow.
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(c) The Government may at any tinme reserve additional funds for paynents
under the contract if there are funds available for such purpose. The
contracting officer will pronptly notify the contractor of
any additional funds reserved for the contract by issuing and adm nistrative
nodi fication to the contract.

(d) If earnings will be such that funds reserved for the contract wll
be exhausted before the end of any fiscal year, the contractor shall give
written notice to the contracting officer of the estimated
dat e of exhaustion and of additional funds which will be needed to neet
paynments due or to beconme due under this contract during that fiscal year
This notice shall be given not |ess than 45 nor nore than 60 days
prior to the estimated date of exhausti on.

(e) No paynents will be nmade after exhaustion of funds except to the
extent that additional funds are reserved for the contract. |f and when
sufficient additional funds are reserved, the contractor shall be
entitled to sinple interest on any paynent that the contracting officer
deternm nes was actually earned under the ternms of this contract and woul d
have been nmade except for exhaustion of funds. Interest shall be
conmputed fromthe tinme such paynment woul d ot herwi se have been made unti
actually or constructively made, and shall be at the rate established by the
Secretary of the Treasury pursuant to Public Law 92-41, 85 Stat 97, as in
effect on the first day of the delay in such paynent.

(f) Any suspension, delay, or interruption of work arising from
exhaustion or anticipated exhaustion of funds shall not constitute a breach
of this contract and shall not entitle the contractor to any price adjustnment
under a "Suspension of Whrk" or sinmilar clause or in any other manner under
this contract.

(g) An equitable adjustnent in performance tinme shall be made for any
increase in the tinme required for performance of any part of the work arising
from exhaustion of funds or the reasonable anticipation of exhaustion of
funds.

(h) If, upon the expiration of sixty (60) days after the beginning of
the fiscal year follow ng an exhaustion of funds, the Governnment has failed
to reserve sufficient additional funds to cover paynents
ot herwi se due, the contractor, by witten notice delivered to the contracting
officer at any time before such additional funds are reserved, may elect to
treat his right to proceed with the work as having been terminated. Such a
term nation shall be at no cost to the Governnent, except that, to the extent
that additional funds to make paynent therefore are allocated to this
contract, it may be treated as a
term nation for the conveni ence of the CGovernnent.

(i) If at any tine it becones apparent that the funds reserved for any
fiscal year are in excess of the funds required to neet all paynents due or
to become due the contractor because of work performed and to be perforned
under this contract during the fiscal year, the Governnment reserves the
right, after notice to the contractor, to reduce said reservation by the
amount of such excess.

(j) The term "Reservation" neans noni es that have been set aside and

made avail abl e for paynments under this contract.
(End of cl ause)
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52.236-4 PHYSI CAL DATA ( APR 1984)

Data and information furnished or referred to belowis for the Contractor's
informati on. The Governnment shall not be responsible for any interpretation
of or conclusion drawn fromthe data or information by the Contractor

(a) The indications of physical conditions on the drawings and in the
specifications are the result of site investigations by . Ce e e
[insert a description of investigational methods used, such as surveys, auger
borings, core borings, test pits, probings, test tunnels].

(b) Weat her conditions . . . . . . . . . (insert a summary of weather records
and war ni ngs) .

(c) Transportation facilities . . . . . . (insert a summary of
transportation facilities prOV|d|ng access fromthe site, including
i nformati on about their availability and limtations.

(d) . . . . . . . . . . (insert other pertinent information).
(End of clause)
52.236-16 QUANTI TY SURVEYS (APR 1984) - ALTERNATE | (APR 1984)

(a) Quantity surveys shall be conducted, and the data derived fromthese
surveys shall be used in conputing the quantities of work perfornmed and the
actual construction conpleted and in place.

(b) The Contractor shall conduct the original and final surveys and surveys
for any periods for which progress paynents are requested. All these surveys
shall be conducted under the direction of a representative of the Contracting
Officer, unless the Contracting O ficer waives this requirement in a specific
i nstance. The Governnent shall meke such conputations as are necessary to
deternmine the quantities of work performed or finally in place. The
Contractor shall make the conputations based on the surveys for any periods
for which progress paynents are requested.

(c) Pronptly upon conpleting a survey, the Contractor shall furnish the
originals of all field notes and all other records relating to the survey or
to the layout of the work to the Contracting Oficer, who shall use them as
necessary to determ ne the anmpbunt of progress paynments. The

Contractor shall retain copies of all such material furnished to the
Contracting O ficer.

(End of cl ause)
52.236-21 SPECI FI CATI ONS AND DRAW NGS FOR CONSTRUCTI ON (FEB 1997)

(a) The Contractor shall keep on the work site a copy of the draw ngs and
speci fications and shall at all times give the Contracting Oficer access
thereto. Anything nentioned in the specifications and not shown on the
drawi ngs, or shown on the draw ngs and not nentioned in the specifications,
shall be of like effect as if shown or nentioned in both. In case of

di fference between draw ngs and specifications, the specifications shal
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govern. In case of discrepancy in the figures, in the drawings, or in the
specifications, the matter shall be pronptly submitted to the Contracting
O ficer, who shall pronptly nmake a determination in witing. Any adjustnent
by the Contractor w thout such a determ nation shall be at its own risk and
expense. The Contracting O ficer shall furnish fromtime to tine such
detail ed drawi ngs and other information as consi dered necessary, unless

ot herwi se provided.

(b) Wherever in the specifications or upon the draw ngs the words "directed",

"required", "ordered", "designated", "prescribed", or words of like inport
are used, it shall be understood that the "direction", "requirenment",
"order", "designation", or "prescription”, of the Contracting O ficer is

i ntended and sinmlarly the words "approved", "acceptable", "satisfactory", or

words of like inport shall nean "approved by," or "acceptable to", or
"satisfactory to" the Contracting O ficer, unless otherw se expressly stated.

(c) Where "as shown," as indicated", "as detailed", or words of simlar

i mport are used, it shall be understood that the reference is nmade to the
drawi ngs acconpanying this contract unless stated otherw se. The word
"provi ded" as used herein shall be understood to nean "provide conplete in
place,” that is "furnished and installed"

(d) Shop drawi ngs neans draw ngs, submitted to the Governnent by the
Contractor, subcontractor, or any |lower tier subcontractor pursuant to a
construction contract, showing in detail (1) the proposed fabrication and
assenbly of structural elenents, and (2) the installation (i.e., fit, and
attachnment details) of materials or equipnent. It includes draw ngs,

di agrans, |ayouts, schematics, descriptive literature, illustrations,
schedul es, performance and test data, and sinmilar materials furnished by the
contractor to explain in detail specific portions of the work required by the
contract. The Governnent nmay duplicate, use, and disclose in any manner and
for any purpose shop draw ngs delivered under this contract.

(e) If this contract requires shop draw ngs, the Contractor shall coordinate
all such drawi ngs, and review them for accuracy, conpleteness, and conpliance
with contract requirenents and shall indicate its approval thereon as

evi dence of such coordination and review. Shop drawi ngs submitted to the
Contracting O ficer without evidence of the Contractor's approval may be
returned for resubm ssion. The Contracting Officer will indicate an approval
or disapproval of the shop drawings and if not approved as subnitted shal

i ndicate the Governnent's reasons therefore. Any work done before such
approval shall be at the Contractor's risk. Approval by the Contracting

O ficer shall not relieve the Contractor fromresponsibility for any errors
or omi ssions in such drawi ngs, nor fromresponsibility for conplying with the
requi renents of this contract, except with respect to variations described
and approved in accordance with (f) bel ow.

(f) If shop drawi ngs show variations fromthe contract requirenents, the
Contractor shall describe such variations in witing, separate fromthe

drawi ngs, at the time of submission. |If the Contracting O ficer approves any
such variation, the Contracting O ficer shall issue an appropriate contract
nodi fication, except that, if the variation is mnor or does not involve a
change in price or in tine of performance, a nodification need not be issued.

(g) The Contractor shall subnit to the Contracting O ficer for approval four

copies (unless otherwi se indicated) of all shop drawi ngs as called for under
the vari ous headi ngs of these specifications. Three sets (unless otherw se
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i ndi cated) of all shop drawings, will be retained by the Contracting O ficer
and one set will be returned to the Contractor

(End of clause)

EFARS 52. 236- 5000 PLANT AND MATERI AL REMOVAL AFTER CONTRACT TERM NATI ON
(MAR 1995)

Should this contract be term nated as provided in clause 52.232-5001
because of the failure of Congress to provide additional funds for its
conpletion, the contractor nmay be permtted to renove plant and material on
whi ch paynments for preparatory work have been nade, subject to an equitable
deduction fromthe anpbunts due the contractor to reinburse the United States
for the unabsorbed val ue of such plant and nmateri al

(End of cl ause)

EFARS 52. 249- 5000 BASI S FOR SETTLEMENT OF PROPGCSALS

Actual costs will be used to determ ne equi pnent costs for a settlenent
proposal submitted on the total cost basis under FAR 49.206-2(b). 1In
evaluating a term nations settlenent proposal using the total costs basis,
the following principals will be applied to determ ne all owabl e equi pnent
costs:

(1) Actual costs for each piece of equipnent, or groups of simlar serial or
series equi pnment, need not be available in the contractor's accounting
records to determne total actual equi pnent costs.

(2) If equiprment costs have been allocated to a contract using predeterm ned
rates, those charges will be adjusted to actual costs.

(3) Recorded job costs adjusted for unall owabl e and unal | owabl e expenses wil |
be used to determ ne equi pnent operating expenses.

(4) Omership costs (depreciation) will be determ ned using the contractor's
depreci ati on schedul e (subject to the provisions of FAR 31.205-11).

(5) License, taxes, storage and insurance costs age normally recovered as an
i ndi rect expense and unless the contractor charges these costs directly to
contracts, they will be recover through the indirect expense rate.

(End of Statenent)

252.236- 7001 CONTRACT DRAW NGS, MAPS, AND SPECI FI CATI ONS (AUG 2000)

(a) The CGovernment will provide to the Contractor, wthout charge, one set of
contract drawi ngs and specifications, except publications incorporated into
the technical provisions by reference, in electronic or paper nedia as chosen
by the Contracting O ficer.

(b) The Contractor shall--

(1) Check all drawi ngs furnished i nmedi ately upon receipt;

(2) Conpare all drawi ngs and verify the figures before laying out the work;
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(3) Pronptly notify the Contracting O ficer of any discrepancies;

(4) Be responsible for any errors that m ght have been avoi ded by conplying
with this paragraph (b); and

(5) Reproduce and print contract draw ngs and specifications as needed.
(c) In general --
(1) Large-scal e draw ngs shall govern small-scal e draw ngs; and

(2) The Contractor shall follow figures marked on drawings in preference to
scal e neasurenents.

(d) Onissions fromthe drawi ngs or specifications or the m sdescription of
details of work that are manifestly necessary to carry out the intent of the
drawi ngs and specifications, or that are custonmarily performed, shall not
relieve the Contractor from perform ng such omtted or m sdescribed details
of the work. The Contractor shall perform such details as if fully and
correctly set forth and described in the draw ngs and specifications.

(e) The work shall conformto the specifications and the contract draw ngs
identified on the follow ng index of draw ngs:

Title File Drawi ng No

(End of cl ause)
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T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATERCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
02371 |SD-06 Test Reports
Gabions or Mattresses FIO
Alternative Wire Fasteners 2.1.2 FIO
SD-07 Certificates
Stone Fill 214 FIO
Filter Material 2.1.5 FIO
02373 |SD-03 Product Data
Material FIO
Manufacturing Quality Control FIO
Manual Sampling and Testing
SD-04 Samples
Quality Assurance Samples and |3.1 FIO
Tests
SD-07 Certificates
Geotextile FIO
02377 |SD-03 Product Data
Materials Handling Plan 3.1.1 G RE
Commercial Testing Laboratory 3.1.7 G RE
SD-04 Samples
Clay 2.1 G RE
Quality Assurance Samples 3.4.4 G RE
SD-06 Test Reports
Clay 2.1 G RE
Borrow Source Assessment 3.1 G RE
Assessment Tests 3.1 G RE
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o]
\
T c T
R L
A A O
Al N S R A A
c|s S C C
T|M™ S P I A T T
I I P A F o/ I I
vl E R [ o DATE FWD o MAILED
T C A C N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y| L S R T E C C
E DESCRIPTION A [ IAPPROVAL |MATERIAL| O DATE  |DATE RCD [DATE FWD |[DATE RCD| O DATE |DATE RCD
N | N C P o w NEEDED | NEEDED | D OF FROM |TO OTHER |FROM OTH| D OF FRM APPR
of|o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION | AUTH REMARKS
@ | ) © (d) ©) ® () (h) 0] 0 () V) (m) (n) () ) (@ Q)

02377 | Moisture Content and Density 3.4.2 G RE
Tests of In-Place Clay

Hydraulic Conductivity Tests of 3.4.3 G RE
In-Place Clay

02510 |SD-07 Certificates

Manufacturer's Certification 2.1 FIO
02531 |SD-07 Certificates
Joints 2.3 G RE
02630 |SD-03 Product Data
Placing Pipe 3.3 G RE
SD-04 Samples
Pipe for Culverts and Storm 2.1 G RE
Drains
SD-07 Certificates
Resin Certification 2.15 FIO
Resin Certification 2.1.6 FIO
Pipeline Testing 3.7 FIO
Hydrostatic Test on Watertight 2.5 FIO
Joints

Frame and Cover for Gratings 2.3.5 FIO
02661B|SD-03 Product Data

Geomembrane FIO

Polymer Resin FIO
SD-04 Samples

Quality Assurance Program FIO

SD-07 Certificates
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
Al N s R A A
c|s s c c
T|w™m s P I A T T
I I P A F o/ I I
v E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERIREVIEWER| E | ACTION | AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
02661B| Manufacturer's Certificate of FIO
Compliance
Geomembrane Installer's FIO

Certification of Subsurface

Acceptability
Geomembrane Installer's FIO

Certificate of Proper Installation
02666B|SD-01 Preconstruction Submittals

Quality Control Plan FIO

Installer Qualifications FIO

Borrow Source(s) FIO

Source of Water FIO

Moisture Control Plan FIO
SD-02 Shop Drawings

Soil-Bentonite FIO
SD-03 Product Data

Soil-Bentonite FIO

Test Fill Plan FIO

Stormwater Control and Erosion FIO

Control Plans
SD-04 Samples

Sails FIO
SD-06 Test Reports

Laboratory Testing Equipment FIO

Bentonite Use Monitoring FIO

02722 |SD-03 Product Data
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATERCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
02722 | Plant, Equipment, and Tools 1.6 FIO
Wayhbills and Delivery Tickets FIO
SD-06 Test Reports
Sampling and testing 1.4 FIO
Field Density Tests 1.4.2.4 |FIO
02741 |SD-03 Product Data
Mix Design 2.3 G
Contractor Quality Control 3.10 G
Material Acceptance and Percent |3.11 G
Payment
SD-04 Samples
Asphalt Cement Binder 2.2 FIO
Aggregates 2.1 FIO
SD-06 Test Reports
Aggregates 2.1 G
QC Monitoring 3.10.3.1QFIO
SD-07 Certificates
Asphalt Cement Binder 2.2 G
Testing Laboratory 3.6 FIO
02763 |SD-03 Product Data
Equipment 1.4 G
Composition Requirements 2.2.1 FIO
Qualifications FIO
SD-06 Test Reports
Sampling and Testing 2.6 FIO
SD-07 Certificates
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATERCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
02763 | Volatile Organic Compound 2.2.3 FIO
(VOQ)
02770 |SD-03 Product Data
Concrete 2.1 FIO
SD-06 Test Reports
Field Quality Control 3.8 FIO
02811 |SD-02 Shop Drawings
Temporary Drip Irrigation System FIO
SD-03 Product Data
Framed Instructions 3.3 FIO
Field Training 3.4 FIO
Drip Irrigation System 3.1 FIO
Spare Parts FIO
Design Analysis and Calculations FIO
SD-06 Test Reports
Field Tests 3.2 FIO
SD-07 Certificates
Drip Irrigation System 3.1 FIO
SD-10 Operation and Maintenance
Data
Drip Irrigation System 3.1 FIO
SD-11 Closeout Submittals
Record Drawings FIO
02821 |SD-07 Certificates
Chain Link Fence 2.1.1 FIO
02870 |SD-02 Shop Drawings
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
02870 | Site Furnishing Standards 2.5 G
SD-03 Product Data
Site Furnishings 1.4 G
Installation 3.1 G
Materials 2.1 G
SD-04 Samples
Finish 2.4 G
SD-06 Test Reports
Recycled Material G
Testing 3.1.4 G
02915 |SD-02 Shop Drawings
Finished Grade and Topsoil 3.2.1 G RE
Underground Utilities 3.1.4 G RE
Delivered Topsoil 1.7.1 G RE
Obstructions Below Ground 3.3.1 FIO
G< RE FIO
SD-03 Product Data
Super Absorbent Polymers 2242 |G RE
Equipment 1.4 G RE
Transplanting Plan 1.4 G RE
Maintenance Record 3.9.2.6 |FIO
SD-06 Test Reports
Soil Test 3.1.6.2 |G
Percolation Test 3.1.6.1 |G
Recycled Compost 2.2.3.2 |G
SD-07 Certificates
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
02915 | Topsoil 2.1 G
Fertilizer 2.2.2 G
Soil Conditioner 2.2.4 G
pH Adjuster 2.2.1 G
Pesticide 2.11 G
SD-10 Operation and Maintenance
Data
Maintenance Instructions 3.95 G
02921 |SD-03 Product Data
Equipment 2.9 G RE
Surface Erosion Control Material [2.8 G RE
Chemical Treatment Material 1.4.3 G RE
Delivery 1.4.1 G RE
Finished Grade and Topsoil 3.2.1 G RE
Topsoil 2.2 G RE
Quantity Check 3.5 G RE
Seed Establishment Period 3.9 G RE
Maintenance Record 3.945 |G RE
Application of Pesticide 3.6 G RE
SD-04 Samples
Delivered Topsoil 1.4.1.1 |G RE
Soil Amendments 2.3 G RE
Mulch 2.4 G
SD-06 Test Reports
Equipment Calibration 3.1.3 G RE
Soil Test 3.14 G
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
02921 |SD-07 Certificates
Seed 2.1 G
Topsoil 2.2 G
pH Adjuster 2.3.1 G
Fertilizer 2.3.2 G
Organic Material 2.3.4 G
Soil Conditioner 2.35 G
Mulch 2.4 G
Non-Asphaltic Adhesive 2.5 G
Pesticide 2.7 G
02930 |SD-02 Shop Drawings
Shop Drawings 3.3.1 G RE
Finished Grade, Topsoil and 3.2.1 G RE
Underground Utilities
SD-03 Product Data
Chemical Treatment Material 1.5.3.2 |G RE
Maintenance Record 3.9.26 |G
Equipment 3.7.2 G RE
Delivery 1.5.1 G RE
Plant Establishment Period 3.9 G RE
Application of Pesticide 3.7 G
SD-04 Samples
Delivered Topsoil 15.1.2 |G
Soil Amendments 3.1.4.2 |G
Mulch 2.4 G
SD-06 Test Reports
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
02930 | Soil Test 3.1.4.2 |G
Percolation Test 3.1.4.1 |G
SD-07 Certificates
Plant Material 2.1 G
Topsoil 2.2 G
pH Adjuster 2.3.1 G
Fertilizer 2.3.2 G
Organic Material 2.3.3 G
Soil Conditioner 2.34 G
Organic Mulch 2.4.2 G
Mycorrhizal Fungi Inoculum 2.11 G
Pesticide 2.13 G
SD-10 Operation and Maintenance
Data
Maintenance Instructions 3.95 G
02935 |SD-03 Product Data
Chemical Treatment Material 1.4.3 G RE
Work Plan and Schedule 1.4.5 G RE
Delivery Schedule 1.4.1 G RE
Maintenance Record 3.6.4 G RE
Application of Pesticide 3.5 G RE
SD-06 Test Reports
Soil Tests 3.1 G RE
SD-07 Certificates
pH Adjuster 2.1.1 G
Fertilizer 2.1.2 G
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION
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02935 | Mulch
Soil Amendments
Pesticide
03215B|SD-03 Product Data
Manufacturer's catalog information G RE
SD-04 Samples
Random Samples G RE
SD-07 Certificates
Installer's Qualification FIO
SD-08 Manufacturer’s Instructions
Anchors FIO
SD-09 Manufacturer's Field
Reports
Doweling System FIO
Special Inspection Report FIO
03307 |SD-03 Product Data
Air-Entraining Admixture 2.1.31 |G
Water-Reducing or Retarding 2.1.3.2 |G
Admixture
Curing Materials 2.1.8
Reinforcing Steel 2.1.5
Joint Sealants - Field Molded 217
Sealants
Water Stops 2.1.9
Precast Wetwells
Conveying and Placing Concrete 3.2

n
N

NN
FNGY (AN
® O

QOO

QOO
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATERCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
03307 |SD-06 Test Reports
Aggregates 2.1.2 FIO
Concrete Mixture Proportions 1.34 FIO
RE FIO
SD-07 Certificates
Cementitious Materials 2.1.1 FIO
Aggregates 2.1.2 FIO
03371 |SD-06 Test Reports
Mixture Proportions 1.5 G
Aggregates 2.1.2 G
Accelerator Compatibility 2.1.41 |G
Preconstruction Test Panels 1.8 G
SD-07 Certificates
Portland Cement 2111 |G
Pozzolans 21.1.3 |G
Silica Fume 2114 |G
Accelerating Admixtures 2.1.41 |G
Curing Materials 2.1.5 G
Qualifications 1.7 G
03600B]|SD-02 Shop Drawings
Product data of grouts G RE
Proposed method for keeping G RE
existing concrete surfaces wet pripr
to placing grout
Forming method for fluid grout G RE
placements
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
03600B] Curing method for grout G RE
SD-08 Manufacturer’s Instructions
Manufacturer's Written FIO
Instructions
Manufacturer's proposed training FIO
schedule for grout work
Manufacturer's Certificate of FIO
Compliance
Manufacturer's Certificate of FIO
Proper Installation
Statements of Qualification: FIO
Nonshrink grout manufacturer's
representative
SD-06 Test Reports
Test report for 24-hour evaluation FIO
of nonshrink grout
Test results and service report FIO
from demonstration and training
session
Field test reports and laboratory FIO
test results for field-drawn Samplés
04200 |SD-02 Shop Drawings
Masonry Work G RE
SD-03 Product Data
Prefaced Concrete Masonry Units |2.3 G RE
SD-04 Samples
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
04200 | Concrete Masonry Units (CMU) 2.2 G RE
Prefaced Concrete Masonry Units |2.3 G RE
Expansion-Joint Material G RE
Joint Reinforcement 2.6 G RE
SD-06 Test Reports
Efflorescence Test G RE
Field Testing of Grout 3.14.1 |G RE
Special Inspection 1.4 G RE
SD-07 Certificates
Concrete Masonry Units (CMU) 2.2 G RE
Prefaced Concrete Masonry Units |2.3 G RE
Reinforcing Steel Bars and Rods [2.7 G RE
Masonry Cement G RE
Grout Admixtures G RE
05120 |SD-02 Shop Drawings
Structural Steel System G
Structural Connections 3.2.1 G
SD-03 Product Data
Erection 3.2 G
Welding 3.3 G
SD-04 Samples
Carbon Steel Bolts and Nuts 25 G
Nuts Dimensional Style 2.6 G
Washers 2.7 FIO
SD-07 Certificates
Mill Test Reports G
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
Al N s R A A
c|s s c c
T|w™m s P I A T T
I I P A F o/ I I
v E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERIREVIEWER| E | ACTION | AUTH REMARKS
(@ | () (d) (e) ® (h) 0] 0] K 0} (m) () (0) (9) (a) n
05120 | Welder Qualifications G
Welding Inspector 1.5 G
Fabrication 3.1 G
05300 |SD-02 Shop Drawings
Deck Units 2.1 G
Accessories 2.4 G
Attachments 3.2 G
Holes and Openings 3.3 G
SD-03 Product Data
Deck Units 2.1 G
Attachments 3.2 G
SD-04 Samples
Deck Units 2.1 G
Accessories 2.4 FIO
SD-07 Certificates
Deck Units 2.1 G
Attachments 3.2 FIO
05500 |SD-02 Shop Drawings
Miscellaneous Metal Items 1.7 G RE
SD-04 Samples
Miscellaneous Metal Items 1.7 G RE
07412 |SD-02 Shop Drawings
Metal Roofing 1.7.1 G RE
SD-04 Samples
Accessories 2.2 G RE
Roof Panels 2.1 G RE
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
07412 | Fasteners 2.3 G RE
Gaskets and Insulating 2.8 FIO
Compounds
Sealant 2.7 G RE
SD-07 Certificates
Roof Panels 2.1 FIO
Installation 3.1 FIO
Accessories 2.2 FIO
Insulation 25 G RE
Installer 1.3.3 FIO
Warranties 1.7 G RE
07600 |SD-02 Shop Drawings
Covering on flat, sloped, or curved G RE
surfaces
Gravel stops and fascias G RE
Flashing at roof penetrations 3.1.9 G RE
Drip edge 3.1.8 G RE
SD-11 Closeout Submittals
Quality Control Plan FIO
07920 |SD-03 Product Data
Sealants 2.1 FIO
Primers 2.2 FIO
Bond breakers 2.3 FIO
Backstops 2.4 FIO
08110 |SD-02 Shop Drawings
Doors 2.1 G G
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATERCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
08110 | Doors 2.1 G G
Frames 2.3 G G
Frames 2.3 G G
Accessories FIO
SD-03 Product Data
Doors 2.1 G RE
Frames 2.3 G RE
Accessories FIO
08710 |SD-02 Shop Drawings
Hardware schedule 1.3 G RE
Keying system 2.2.5 FIO
SD-03 Product Data
Hardware items 2.2 G RE
SD-08 Manufacturer’s Instructions
Installation 3.1 FIO
SD-10 Operation and Maintenance
Data
Hardware Schedule items, Data G RE
Package 1
SD-11 Closeout Submittals
Key bitting 1.4 FIO
09900 |SD-02 Shop Drawings
Piping identification FIO
stencil FIO
SD-03 Product Data
Coating 2.1 G RE
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
09900 | Manufacturer's Technical Data 2.1 FIO
Sheets
SD-04 Samples
Color G RE
SD-07 Certificates
Applicator's gualifications FIO
Qualification Testing G RE
SD-08 Manufacturer’s Instructions
Application instructions FIO
Mixing 3.5.2 FIO
Manufacturer's Material Safety 1.5.2 FIO
Data Sheets
SD-10 Operation and Maintenance
Data
Coatings: 2.1 G RE
09915 |SD-04 Samples
Color Schedule 2.2 G RE
09971 |SD-06 Test Reports
Joint Sealant Qualification Test G RE
Reports
Coatings Qualification Test 1.4.2.1 |G RE
Reports
Coating Sample Test Reports 3.1.3 G RE
Abrasive Sample Test Reports 3.1.4 G RE
Daily Inspection Reports 3.6.22 |G RE
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o]
\
T c T
R L
A A O
Al N S R A A
c|s S C C
T|M™ S P I A T T
I I P A F o/ I I
vl E R [ o DATE FWD o MAILED
T C A C N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y| L S R T E C C
E DESCRIPTION A [ IAPPROVAL |MATERIAL| O DATE  |DATE RCD [DATE FWD |[DATE RCD| O DATE |DATE RCD
N | N C P o w NEEDED | NEEDED | D OF FROM |TO OTHER |FROM OTH| D OF FRM APPR
of|o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION | AUTH REMARKS
@ | ) © (d) ©) ® () (h) 0] 0 () V) (m) (n) () ) (@ Q)

09971 | Recycled Metallic Abrasive Field [1.4.2.2 |G RE
Test Reports (Daily and Weekly)
SD-07 Certificates

Work Plan 143.1 |G RE

Qualifications of Certified 1.43.2 |G RE
Industrial Hygienist (CIH)

Qualifications of Testing 1.4.3.3 |G RE
Laboratory for Coatings

Qualifications of Testing 1.4.3.4 |G RE
Laboratory for Abrasive

Qualifications of Coating 1.435 |G RE
Contractors

Qualifications of Coating 1.4.3.6 |G RE

Manufacturer's Representative

Joint Sealant Materials G RE

Coating Materials 1.43.7 |G RE

Coating System Component 1.4.3.8 |G RE

Compatibility

Non-metallic Abrasive 1439 |G RE

Metallic Abrasive 1.4.3.10 |G RE
SD-08 Manufacturer’s Instructions

Joint Sealant Instructions G RE

Coating System Instructions 1.44.1 |G RE
SD-11 Closeout Submittals

Disposal of Used Abrasive 3.4.5 G RE

Inspection Logbook 3.6.23 |G RE
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATERCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
10800 |SD-03 Product Data
Finishes 2.1.2 G RE
Accessory ltems 2.2 G RE
SD-04 Samples
Finishes 2.1.2 G RE
Accessory ltems 2.2 G RE
SD-10 Operation and Maintenance
Data
Electric Hand Dryer 2.2.2 G
11212 |SD-02 Shop Drawings
Adjustable Frequency Drives G RE
Installation 3.1 FIO
SD-03 Product Data
Vertical Turbine Pumping Units 2.1.1 G RE
Spare Parts FIO
Vertical Turbine Pump System FIO
SD-06 Test Reports
Factory Test Report G RE
Field Test Report G RE
Installation and Start-Up Engineer FIO
SD-10 Operation and Maintenance
Data
Vertical Turbine Pumping Units 2.1.1 FIO
11214 |SD-02 Shop Drawings
Installation 3.1 FIO
SD-03 Product Data
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o]
\
T c T
R L
A A O
Al N S R A A
c|s S C C
T|M™ S P I A T T
I I P A F o/ I I
vl E R [ o DATE FWD o MAILED
T C A C N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y| L S R T E C C
E DESCRIPTION A [ IAPPROVAL |MATERIAL| O DATE  |DATE RCD [DATE FWD |[DATE RCD| O DATE |DATE RCD
N | N C P o w NEEDED | NEEDED | D OF FROM |TO OTHER |FROM OTH| D OF FRM APPR
of|o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION | AUTH REMARKS
@ | ) © (d) ©) ® () (h) 0] 0 () V) (m) (n) () ) (@ Q)

11214 | Vertical Turbine Pumping Units 2.1.1 G RE

Spare Parts FIO

Vertical Turbine Pump System G RE

Computations FIO
SD-06 Test Reports

Testing 3.3 G
SD-10 Operation and Maintenance

Data

Vertical Turbine Pumping Units 2.1.1 G
11312 |SD-02 Shop Drawings

Submersible Pump G RE
SD-03 Product Data

Materials FIO

Equipment Supplies and FIO

Performance

Spare Parts FIO

Computations G RE

Installation Instruction Manual G RE

Factory Test FIO

Pump Field Tests G
SD-06 Test Reports

Factory Test Report G

Field Test Report G

Installation and Start-Up Engineer FIO
SD-10 Operation and Maintenance

Data
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
11312 | Operating and Maintenance G
Instruction
13405 |SD-02 Shop Drawings
Installation 3.1.1 G RE
Wiring 3.1.1 G RE
SD-03 Product Data
Instrumentation and Control 3.7 G RE
System
Meters and Sensors 2.2 G RE
Training Manual 3.8 G RE
Performance Verification Test 3.5.2 G RE
(PVT)
Factory Test Procedure 2.7.2 G RE
SD-06 Test Reports
Factory Test Report 2.7.3 G RE
Testing, Adjusting and 3.5.1 G RE
Commissioning
Performance Verification 3.5.2 G RE
Test(PVT)
Endurance Test 3.5.3 G RE
SD-07 Certificates
Sensor and Control Wiring 3.3.1.2 |G RE
Testing of Ground Rods 3.5.1 G RE
SD-10 Operation and Maintenance
Data
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
13405 | Instrumentation and Control 3.7 G RE
System
15060 |SD-02 Shop Drawings
Piping Support System G RE
SD-10 Operation and Maintenance
Data
Piping Support System G RE
15081 |SD-03 Product Data
Insulation 1.2 FIO
Jacket 2.2 FIO
Jacket 2.4 FIO
SD-08 Manufacturer’s Instructions
field-applied insulation FIO
15400 |SD-02 Shop Drawings
Plumbing System 3.4.1 G AE
SD-03 Product Data
Welding 1.5.1 G RE
Plumbing Fixture Schedule 3.5 G AE
Plumbing System 3.4.1 G AE
SD-06 Test Reports
Tests, Flushing and Disinfection [3.4 G RE
Backflow Prevention Assembly G RE
Tests
SD-07 Certificates
Materials and Equipment G RE
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
15400 |SD-10 Operation and Maintenance
Data
Plumbing System 3.4.1 G RE
15955 |SD-06 Test Reports
Testing Plan G RE
SD-07 Certificates
Testing equipment G RE
Certified Test Report G RE
16015 |SD-02 Shop Drawings
Short Circuit Study 1.3 G RE
Short Circuit Study 1.4 G RE
Short Circuit Study 1.6 G RE
Protective Device Coordination 1.3 G RE
Study
16050 |SD-02 Shop Drawings
Device boxes G RE
Junction and Pull Boxes used at, G RE
or below, grade
Large Junction and Pull Boxes G RE
Terminal Junction Boxes G RE
Panelboards and Circuit Breaker G RE
Data
Wiring Devices G RE
Control Devices G RE
Control Relays G RE
Timers G RE
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
16050 | Fuses G RE
Magnetic Contactors G RE
Transformers G RE
Service and Metering Equipment G RE
16110 |SD-02 Shop Drawings
PVC-Coated Rigid galvanized G RE
steel conduit
PVC Schedule 40 conduit G RE
Flexible metal, liquid-tight conduit G RE
Conduit fittings G RE
Precast Manholes and Handholes G RE
Equipment and machinery G RE
proposed for bending metal conduit
Method for bending PVC conduit G RE
less than 30 degrees
16120 |SD-02 Shop Drawings
Wire and cable descriptive G RE
product information
Wire and cable accessories G RE
descriptive product information
16405 |SD-02 Shop Drawings
Descriptive information G RE
Nameplate G RE
Enclosure G RE
Dimensions and total weight G RE
Conduit box G RE
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
16405 | Bearing type G RE
Bearing lubrication G RE
Bearing life G RE
Space heater G RE
Motor Thermal Protection G RE
Motor sound power level G RE
Maximum brake horsepower G RE
Submersible motor moisture and G RE
temperature sensing system
SD-06 Test Reports
Factory test report G RE
SD-10 Operation and Maintenance
Data
Operation and maintenance G RE
manual
16425 |SD-02 Shop Drawings
Descriptive product information G RE
Itemized Bill of Material G RE
Dimensional drawings G RE
Operational description G RE
Anchoring instructions and details G RE
One-line, three-line, and control G RE
schematic drawings
Connection and interconnection G RE
drawings
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
16425 | Circuit Breakers: Copies of G RE
time-current characteristics
Ground Fault Protection: Relay G RE
time-current characteristics
Bus data G RE
Incoming line section equipment G RE
data
Transformer section equipment G RE
data
Conduit entrance locations G RE
SD-08 Manufacturer’s Instructions
Manufacturer's installation G RE
instructions
SD-06 Test Reports
Certified Factory Test Report G RE
SD-10 Operation and Maintenance
Data
Operation and Maintenance G RE
Manual
SD-07 Certificates
Manufacturer's Certification of G RE
Proper Installation
16450 |SD-03 Product Data
Exothermic weld connectors 2.3.1 G RE
Mechanical connectors 2.3.3 G RE
Ground rods 2.1 G RE
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
16450 | Compression connectors 2.3.2 G RE
16485 |SD-02 Shop Drawings
Dimension Drawings G RE
Outline Drawings G RE
Layout G RE
System Operating Description G RE
SD-03 Product Data
'dc link' capacitor FIO
Adjustable Frequency Drive G RE
Ventilation G RE
Diagnostics G RE
Control and Interface Devices G RE
Bill-of-Materials G RE
Shipping and Handling FIO
Instructions
SD-05 Design Data
Drive System Operating Data G RE
Individual and Total Harmonic G RE
Content
Pulse G
SD-07 Certificates
Statement of Supplier G RE
qualifications
Factory functional test reports G RE
Field test reports G RE
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
16485 | Manufacturer's Certificate of FIO
Proper Installation
SD-10 Operation and Maintenance
Data
System Schematic G RE
Spare Parts List G RE
Special Tools G RE
Operation and maintenance G RE
manual
16500 |SD-03 Product Data
Interior Luminaires G RE
Lamps G RE
Ballasts G RE
Photocells G RE
16520 |SD-02 Shop Drawings
Luminaire drawings 1.4.1.1 |G RE
Poles 14.1.2 |G RE
SD-03 Product Data
Luminaires 2.1 G RE
Lamps 2.1.1 G RE
Ballasts 2.1.2 G RE
Lighting contactor 2.2 G RE
Photocell switch 2.3 G RE
Steel poles 2.4.1 G RE
Brackets 25 FIO
SD-04 Samples
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
16520 | Luminaires 2.1 G RE
SD-06 Test Reports
Test Data for luminaires 1.4.2 G RE
Operating test 3.3 FIO
16670 |SD-02 Shop Drawings
Lightning protection system layout G RE
Component locations G RE
Detailed plans G RE
Down conductor G RE
Connecting conductor G RE
Bond strap G RE
Air terminals G RE
Fittings G RE
Connectors G RE
Ground rods G RE
SD-06 Test Reports
Field test report G RE
SD-07 Certificates
Ground Witness Certification G RE
Post-Installation Certification G RE
UL 96 Master Label 'C' G
Certification
16950 |SD-01 Preconstruction Submittals
Schedule for performing FIO
inspection and tests
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
Rio Salado, Phase 1A
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T M s P A T T
I I P A F o/ I I
viT E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD |[DATERCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERREVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) ® (9) (h) 0] 0] K 0} (m) () (0) (9) (a) n
16950 | List of references to be used for FIO
each test
Sample copy of equipment and FIO
materials inspection form(s)
Sample copy of individual device FIO
test form
Sample copy of individual system FIO
test form
SD-06 Test Reports
Test or inspection reports for each FIO
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SECTI ON 01355

ENVI RONMVENTAL PROTECTI ON

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

U.S. NATI ONAL ARCHI VES AND RECCRDS ADM NI STRATI ON ( NARA)

33 CFR 328 Definitions

40 CFR 261 Identification and Listing of Hazardous
Wast e

40 CFR 262 St andards Applicable to Generators of
Hazar dous Waste

40 CFR 279 Standards for the Management of Used G|

49 CFR 171 - 178 Hazar dous Materials Regul ati ons

U S. ARW CORPS OF ENG NEERS ( USACE)

EM 385-1-1 (1996) U.S. Arny Corps on Engineers Safety
and Heal th Requi renments Manua

VETLAND MANUAL Cor ps of Engi neers Wetl ands Del i neation
Manual Techni cal Report Y-87-1

WETLAND MANUAL Cor ps of Engineers Wetl ands Del i neation
Manual Techni cal Report Y-87-1

.2 DEFI NI TI ONS

2.1 Envi ronmental Pol lution and Danmage

Envi ronmental pollution and damage is the presence of chem cal, physical,
or biological elenents or agents which adversely affect human health or

wel fare; unfavorably alter ecol ogi cal bal ances of inportance to hunan life;
af fect other species of inportance to hunmanki nd; or degrade the environnent
aesthetically, culturally and/or historically.

.2.2 Envi ronnental Protection

Envi ronnmental protection is the prevention/control of pollution and habitat
di sruption that may occur to the environnent during construction. The
control of environnmental pollution and damage requires consideration of

| and, water, and air; biological and cultural resources; and includes
managenent of visual aesthetics; noise; solid, chemical, gaseous, and
liquid waste; radiant energy and radioactive material as well as other
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pol l utants.

1.2.3 Contractor GCenerated Hazardous Waste

Contractor generated hazardous waste means materials that, if abandoned or
di sposed of, may neet the definition of a hazardous waste. These waste
streans would typically consist of material brought on site by the
Contractor to execute work, but are not fully consuned during the course of
construction. Exanples include, but are not limted to, excess paint
thinners (i.e. methyl ethyl ketone, toluene etc.), waste thinners, excess
pai nts, excess solvents, waste solvents, and excess pesticides, and
cont ami nat ed pesticide equi pnment rinse water.

. 2.4 Land Application for Discharge Water

The term "Land Application" for discharge water inplies that the Contractor
shal | discharge water at a rate which allows the water to percolate into
the soil. No sheeting action, soil erosion, discharge into storm sewers,

di scharge into defined drai nage areas, or discharge into the "waters of the
United States" shall occur. Land Application shall be in conpliance with
all applicable Federal, State, and | ocal |aws and regul ations.

.2.5 Sur face Di scharge

The term "Surface Discharge" inplies that the water is discharged with
possi bl e sheeting acti on and subsequent soil erosion may occur. Waters
that are surface discharged may terninate in drainage ditches, storm
sewers, creeks, and/or "waters of the United States" and would require a
permit to discharge water fromthe governing agency.

.2.6 Waters of the United States

Al waters which are under the jurisdiction of the Cean Water Act, as
defined in 33 CFR 328.

2.7 Wet | ands

Wet | ands nmeans those areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support, and that
under normal circunstances do support, a preval ence of vegetation typically
adapted for life in saturated soil conditions. Wetlands generally include
swanps, marshes, and bogs. Oficial determnation of whether or not an
area is classified as a wetland shall be done in accordance with WETLAND
MANUAL .

.2.8 Waste Material Definitions

For purposes of the Rio Sal ado Project, the followi ng definitions shal
apply.

Unsatisfactory material: Materials that do not conply with the
requirenents for satisfactory material as specified in Section 02300
EARTHWORK.

Inert Material: Inert material is material as defined by ARS 49-701 (15),
i.e. material that is not flammable, wll not deconpose, and will not |each
significant concentrations of environmental contam nants. Typically for
this project it will include concrete, asphaltic materials, neta
reinforcenment in concrete, and simlar materials. It does not include
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wood, tires, netal, or contamnated soils in significant anounts.

Construction Debris: Construction debris is material as defined by ARS
49-701 (5). It typically includes |unber, insulating material, drywall,
concrete block, and simlar products. Some landfills are permitted to
recei ve construction debris, but not househol d waste.

Househol d Waste: Household waste is material as defined by ARS 49-701
(14), including general garbage and rubbi sh from househol d sources. For
the Rio Salado project, it includes material excavated fromlandfills known
to have accepted these types of wastes, but does not include inert material
and construction debris where those materials are separable fromthe
househol d wast e.

M xed Waste: M xed waste is material that include two or nore of the
foll owi ng waste types; construction debris, inert material, household
waste, tires, and other special waste.

Speci al Waste: Includes material as defined by ARS 49-851. A(5). For the
Ri o Sal ado project, the type of special waste nost likely to be encountered
is petrol eum contam nated soil where the concentration of petrol eum
products as determ ned by | aboratory anal ysis exceeds non-residential soi

cl eanup standards established by the Arizona Departnent of Environmenta

Quality.

Hazar dous Waste: Hazardous waste is material as defined by ARS 49-921 (5).
Hazardous waste is typically defined as a result of exceeding certain

est abli shed concentrati ons of contam nants, or by possessing

characteristics such as toxicity, flammbility, or explosive potential. In

accordance with this, these types of materials, if encountered will be
handl ed by the Contractor under a contingency plan.

.3 GENERAL REQUI REMENTS

The Contractor shall mninize environmental pollution and damage that may
occur as the result of construction operations. The environmental
resources within the project boundaries and those affected outside the
limts of permanent work shall be protected during the entire duration of
this contract. The Contractor shall conply with all applicable
environmental Federal, State, and local |aws and regul ations. The
Contractor shall be responsible for any delays resulting fromfailure to
comply with environnental |aws and regul ati ons.

.4 SUBCONTRACTORS

The Contractor shall ensure conpliance with this section by subcontractors.

.5 PAYNMENT

No separate paynent will be made for work covered under this section. The
Contractor shall be responsible for payment of fees associated with
environmental pernits, application, and/or notices obtained by the
Contractor. All costs associated with this section shall be included in
the contract price. The Contractor shall be responsible for paynent of al
fines/fees for violation or non-conpliance with Federal, State, Regi ona
and |l ocal |aws and regul ations.

6 SUBM TTALS
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Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES

SD-01 Preconstruction Subnmittals
Environnmental Protection Plan; G RE
Health and Safety Plan; G RE
.7 ENVI RONVENTAL PROTECTI ON PLAN

Prior to comrencing construction activities or delivery of materials to the
site, the Contractor shall subnit an Environnmental Protection Plan for
revi ew and approval by the Contracting Oficer. The purpose of the

Envi ronnental Protection Plan is to present a conprehensive overview of
known or potential environmental issues which the Contractor shall address
during construction. |Issues of concern shall be defined within the

Envi ronmental Protection Plan as outlined in this section. The Contractor
shal | address each topic at a |l evel of detail comrensurate with the
environmental issue and required construction task(s). Topics or issues
which are not identified in this section, but which the Contractor

consi ders necessary, shall be identified and discussed after those itens
formally identified in this section. Prior to submttal of the

Envi ronmental Protection Plan, the Contractor shall neet with the
Contracting Oficer for the purpose of discussing the inplenentation of the
initial Environnental Protection Plan; possible subsequent additions and
revisions to the plan including any reporting requirenents; and nethods for
adm nistration of the Contractor's Environnental Plans. The Environnental
Protection Plan shall be current and maintai ned onsite by the Contractor.

.7.1 Conpl i ance

No requirenent in this Section shall be construed as relieving the
Contractor of any applicable Federal, State, and | ocal environnental
protection laws and regulations. During Construction, the Contractor shal
be responsible for identifying, inplenmenting, and submitting for approva
any additional requirenents to be included in the Environmental Protection
Pl an.

.7.2 Cont ent s

The environnmental protection plan shall include, but shall not be limted
to, the follow ng:

a. Nane(s) of person(s) within the Contractor's organi zati on who
i s(are) responsible for ensuring adherence to the Environnental
Protection Pl an

b. Nanme(s) and qualifications of person(s) responsible for nmanifesting
hazardous waste to be renoved fromthe site, if applicable.

c. Nane(s) and qualifications of person(s) responsible for training
the Contractor's environnental protection personnel

d. Description of the Contractor's environnental protection personne
trai ni ng program
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e. Traffic control plans including neasures to reduce erosion of
tenporary roadbeds by construction traffic, especially during wet
weat her. Plan shall include neasures to mininize the amount of nud
transported onto paved public roads by vehicles or runoff.

f. Work area plan showi ng the proposed activity in each portion of the
area and identifying the areas of limted use or nonuse. Plan should
i ncl ude nmeasures for marking the limts of use areas including nethods
for protection of features to be preserved w thin authorized work areas.

g. The Spill Control plan shall include in the SWPPP described in
Section 01356 STORM WATER POLLUTI ON PREVENTI ON MEASURES.

h. A Waste Identification, Handling and Di sposal Wrk Plan for inert
debris, construction debris, household waste, tires, and ni xed wastes
conpri sed of these materials, which are encountered on site. This plan
shal | address in considerable detail how the Contractor plans to
respond to the requirenments discussed in Articles 1.9.2 and 1.9.3 of
this specification.

i. Arecycling and solid waste minimzation plan with a list of
nmeasures to reduce consunption of energy and natural resources. The
pl an shall detail the Contractor's actions to conply with and to
participate in Federal, State, Regional, and | ocal governnent sponsored
recycling prograns to reduce the volune of solid waste at the source.

j. An air pollution control plan detailing provisions to assure that
dust, debris, materials, trash, etc., do not becone air borne and
travel off the project site.

k. A contaninant prevention plan that: identifies potentially

hazar dous substances to be used on the job site; identifies the

i ntended actions to prevent introduction of such materials into the
air, water, or ground; and details provisions for conpliance with
Federal, State, and local |aws and regul ations for storage and handli ng
of these materials. |n accordance with EM 385-1-1, a copy of the
Material Safety Data Sheets (MSDS) and the maxi num quantity of each
hazardous nmaterial to be on site at any given tinme shall be included in
t he contani nant prevention plan. As new hazardous materials are
brought on site or rembved fromthe site, the plan shall be updated.

. A waste water nanagenent plan that identifies the nethods and
procedures for nanagenent and/or discharge of waste waters which are
directly derived fromconstruction activities, such as concrete curing
wat er, clean-up water, dewatering of ground water, disinfection water,

hydrostatic test water, and water used in flushing of lines. |If a
settling/retention pond is required, the plan shall include the design
of the pond including drawi ngs, renoval plan, and testing requirenents
for possible pollutants. |If land application will be the nethod of

di sposal for the waste water, the plan shall include a sketch show ng
the I ocation for Iand application along with a description of the
pretreatnment nethods to be inplenmented. |If surface discharge will be

the nmet hod of disposal, a copy of the pernit and associ ated docunents
shal | be included as an attachnent prior to discharging the waste
water. |If disposal is to a sanitary sewer, the plan shall include
docunentation that the City of Phoenix Waste Water Treatnent Pl ant
Qperator has approved the flow rate, volunme, and type of discharge.
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m A historical, archaeol ogical, cultural resources biologica
resources and wetl ands plan that defines procedures for identifying and
protecting historical, archaeol ogical, cultural resources, biologica
resources and wetl ands known to be on the project site: and/or
identifies procedures to be followed if historical archaeol ogical

cul tural resources, biological resources and wetlands not previously
known to be onsite or in the area are discovered during construction
The plan shall include nethods to assure the protection of known or

di scovered resources and shall identify |lines of conmunication between
Contractor personnel and the Contracting Oficer.

n. Hazardous and Special Waste Contingency Plan. The contractor shal
prepare a Hazardous and Special Wastes Contingency that can be

i mpl enent ed shoul d these suspected waste types be encountered during
excavation, dewatering of degraded groundwater as described in
paragraph 1.9.1, or any other construction activities. The plan will
address the specific actions the contractor will take should this
material be encountered. At a mininumthe actions will include

nmet hods for identification of suspected waste, protection of the public
and workforce; nonitoring, isolation of material; characterization of
wast e type, and renoval of the hazardous or special waste in accordance
with all regulations. Any encountered hazardous or special waste shal
be renoved to the full extent of the wastes fromthe project site,

unl ess otherwi se directed by the Contracting Officer. The plan shal
address encountering suspected petrol eum contani nated nateri al

asbestos containing naterial, or unknown suspected hazardous materi al

The contractor shall be prepared to inplenment the contingency plan

wi thin 24-hours of being directed by the Contraction Oficer. |If the
Contractor does not have the in-house capabilities or licensed to
performthis work, they will make prior arrangenent to have an on-cal
envi ronnent al response subcontractor ready to performthe work.

7.3  Appendi x

Copies of all environnmental pernits, permt application packages, approvals
to construct, notifications, certifications, reports, and term nation
docunents shall be attached, as an appendi x, to the Environnental
Protection Pl an.

.7.4 Contractor's Responsibility for Health and Safety

The Contractor shall be solely responsible for health, safety, and
protection of all its personnel and subcontractor's personnel during the
performance of the Wrk in these Contract Docunents. Contractor health and
safety requirenents shall be in accordance with the guidelines established
by OSHA in the March 6, 1989 Federal Register (29 CFR 1910.120) "Hazardous
Wast e Operations and Enmergency Response; Final Rule.”

The Contractor shall develop and inplenent a site-specific health and
safety plan (Health and Safety Plan) that nmeets the requirements of 29 CFR
1910. 120(i). The Health and Safety Plan will be reviewed by the
Contracting Officer. The Health and Safety Plan shall include discussion
of, but not be linted to, the foll ow ng:

1. Wirk Areas, including:
a. Zone 1 - Exclusion Zone.
b. Zone 2 - Contani nant Reduction Zone.
c. Zone 3 - Support Zone.
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Personnel Protection Program

Initial Onsite Training for Personnel

Emergency and First-Aid Requirenents.

Per sonal Hygi ene and Decont ami nati on

Air Monitoring.

. List of Contractor's conpetent person for each construction
ctivity per OSHA requirenments

A contingency plan should suspected hazardous waste or speci al
wast e be encount er ed.

DY NG AWN

Information relating to the site, including site H& Plan is attached as
Appendix A,  This information may be useful to the Contractor in devel oping
a Health and Safety Plan and preparing the bid; however, the Contracting
Oficer nmakes no warranty as to the conpl eteness or adequacy of the
informati on. The Contractor shall collect added information as needed to
prepare the Health and Safety Pl an.

Subnmit the required "Contractor Medical and Training Certification Letter"
to certify that the Contractor's personnel and subcontractors are
participating in a nedical surveillance programaccording to 29 CFR 1910. 120
(f) and 29 CFR 1910. 134, and that the Contractor's personnel have been
trained according to 29 CFR 1910.120(e). Subnit the "Contractor Medica

and Training Certification Letter: prior to initiation of any field
construction activities. Each enployee who will be performng activities
with potential for exposure to hazardous waste shall neet these
requirenents and shall be listed on the certification |etter by nane.
Addition of any enployees after initiation of field construction activities
shall require a resubmittal of this letter.

The Contractor shall provide a designated Health and Safety Officer to

i mpl ement, nonitor, and enforce the Health and Safety Plan. The Health and
Safety O ficer shall have no other duties. The Health and Safety O ficer
shal | be approved by the Contracting O ficer and have the foll ow ng

qual i fications:

1. Satisfactory conpletion of 40 hours initial training in Hazardous Waste
Site Field Investigation, 3 days onsite apprenticeship, and 8 hours of
speci al i zed training.

2. Current certification in cardiopul monary resuscitati on (CPR) and
mul timedia first aid.

3. Attendance at refresher training within the past 12 nonths.

4. Know edge of energency preparedness techni ques and consi derati ons,

i ncl udi ng:

a. Onsite accidents/exposure.
b. Procedures for nedical energencies.
c. Heat stress and cold stress prevention, synptonol ogy, and treatnent.

5. Specific famliarity with OSHA regul ati ons for general industry (29 CFR
1910) and the construction industry (29 CFR 1926).

6. Experience in inplenenting the above-cited OSHA regul ations as a
designated Health and Safety O ficer

7. Experience working on one or nore hazardous waste sites.

8. Experience with the types of activities that will be conducted at the
site.

9. Experience with air nonitoring equi prent operation.

10. Experience with asbestos renoval.

Contractor shall do all work necessary to protect the facility enpl oyees
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and the general public fromhazards. Tenporary chain Iink fencing, solid
fencing, barricades, flashing |ights, and proper signs shall be furnished
and installed in sufficient quantity to safeguard the public and the work.

.8 PROTECTI ON FEATURES

Thi s paragraph suppl ements the Contract C ause PROTECTI ON OF EXI STI NG
VEGETATI ON, STRUCTURES, EQUI PMENT, UTILITIES, AND | MPROVEMENTS. Prior to
start of any onsite construction activities, the Contractor and the
Contracting Oficer shall make a joint condition survey. |Inmmrediately
followi ng the survey, the Contractor shall prepare a brief report including
a plan describing the features requiring protection under the provisions of
the Contract O auses, which are not specifically identified on the draw ngs
as environnental features requiring protection along with the condition of
trees, shrubs and grassed areas i medi ately adjacent to the site of work
and adj acent to the Contractor's assigned storage area and access route(s),
as applicable. This survey report shall be signed by both the the
Contractor and the Contracting O ficer upon nutual agreement as to its
accuracy and conpl eteness. The Contractor shall protect those
environmental features included in the survey report and any indicated on
the draw ngs, regardless of interference which their preservation nay cause
to the Contractor's work under the contract.

Shoul d the Contractor danmage any trees identified for protection a credit
will be issued to the Contracting Oficer in accordance with the foll ow ng
schedul e:

Less than 1.5" up to 2.5" caliper: $1000
2.5" caliper to less than 3.5" caliper: $1250
3.5" caliper and greater: $1500

.9 SPECI AL ENVI RONVENTAL REQUI REMENTS

The Contractor shall comply with the special environmental requirenments for
this project.

. 9.1 Degraded Groundwat er

The reach of the Salt River in which the project is located is in the
vicinity of a nunber of study areas of the State of Arizona Water Quality
Assurance Revolving Fund (WQARF). The WQARF programis designed to study
and cl ean-up areas of degraded groundwater. Environmental Assessnent
Reports for the project |ocation are available for review at the City of
Phoeni x (COP), ATTN. M. WAlt Kinsler, 200 West Washington St., Phoenix, AZ
85003, Tel ephone (602) 534-2160. Reference is nmade to Section 00100

I NSTRUCTI ONS TO BI DDERS whi ch expl ai ns the Government's opinion of these
reports. The Contractor is responsible for obtaining and review ng these
reports as part of the bidding process. These assessnents suggest that
degraded groundwater will be present beneath sonme portions of the project
during construction, but current indications are that the | evels of

contam nants are not high enough to be a hazard to worker health and safety
according to a risk assessnment prepared for this project. At |east one
enpl oyee who is certified in the OSHA 40- hour hazardous material training
shal |l be present on site at all tinmes during excavation activities. Proof
of certification shall be provided to the Contracting Oficer at the

Pre- Construction neeti ng.

9.2 Landfills
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There are a nunber of old landfill sites |ocated along the river corridor
within or adjacent to the Rio Sal ado project boundaries. These landfills
may contain a variety of wastes including inert materials, construction
debris, househol d wastes, special wastes, tires, and sonme hazardous waste.
Landfill materials may be encountered during excavation and cl earing,

Envi ronnmental assessnents of the project location are available for review
fromthe Governnment. The Contractor shall be responsible for obtaining and
review ng these reports as part of the bidding process.

I nvestigations for landfill material, trash and debris have recently been
compl eted and results of these investigations are avail able for review from
the Government. These results are provided for information only, and
represent conditions only at the boring |ocations and depths shown. No

ot her assunptions as to the existence or non-existence of |andfil

material, trash or debris is to be inferred fromthis information. A
figure showi ng the approxi mate | ocation of known landfills is indicated at
the end of this section.

The Contractor shall construct bernms to divert nuisance flows away from any
exposed suspect material. The Contractor shall keep adequately trained
staff on site during construction activities where such landfill materials
may be encountered. At |east one enployee who is certified in the OSHA

40- hour hazardous material training shall be present on site at all tines
during excavation activities. Proof of certification shall be provided to
the Contracting Oficer at the Pre-Construction neeting. Such staff shal
be able to distinguish between inert wastes and soil stains, rubbish and

ot her household or potentially hazardous wastes. |f during construction,
the Contractor encounters soil stains, chem cal or petrol eum odors,

rubbi sh, househol d waste or what he believes may be other potentially

regul ated substances, he will inmediately notify the Contracting Oficer,
and if necessary stop work only in this area. The Contracting Oficer may
notify the Gty of Phoenix (COP) environnmental staff who will visit the
wor k area, determ ne whether any i medi ate precautions shoul d be taken, and
make an eval uation of the appropriate characterization and di sposa
alternatives. At the sane time the Contractor shall inplenent the Waste
Identification, Handling and Di sposal Wrk Pl an.

Met hane gas is often associated with househol d waste di sposal sites, and
has been detected at sone |locations within or adjacent to the project area.

Such |l ocations may include but are not linmted to the forner Centra
Avenue Landfill, 7th Avenue Landfill, 19th Avenue Landfill, and Del Rio
Landfill as well as other locations along the river corridor

The Contractor shall take appropriate precautions and actions as descri bed
in the Contractors Health and Safety Plan (HSP), and in the Contingency
Response Pl an and shall adhere to the excavation safety requirements of 29
CFR 1926. 650-652. The Contractor shall also perform appropriate nonitoring
of activities as required by the Health and Safety Plan incl uding

moni toring for nethane gas and submit all results to the Contracting
Oficer.

.9.3 Wast e Encount er ed

Upon encountering any waste materials the Contractor shall imrediately
notify the Contracting Oficer of the |location of this material and all ow
the Contracting Oficer and the City of Phoenix (COP) full access to the
site to inspect the wastes and recomrend further procedures. The Contractor
shal | provide information necessary to conply with ARS 49-701 to the
Contracting Officer. At a mninmum upon encountering any waste, including

SECTI ON 01355 Page 11



R o Sal ado, Phase 1A DACW9- 02- B- 0010

inert materials, construction debris, household waste, special waste, tires
and hazardous waste the Contractor shall notify the Contracting Oficer of
the location of this material by station points and of fsets.

Al waste materials will be characterized by the Contractor, including the
| ateral and horizontal extent of the waste materials. If characterization
indicates the naterials are deternmined to be hazardous waste, the materia
will be segregated by the Contractor's on-call environmental contractor
Once this has been acconplished the Contractor, at the direction of the
Contracting Oficer, can renmove and di spose of all non-hazardous materi al s.
Thi s includes construction debris, inert material, special wastes and
househol d wast es.

The Contractor shall separate inert material, construction debris and tires
fromnative materials or other wastes. Construction debris and inert
mat eri al | oads containing nmore than 30% native soil materials, as

determ ned by the Contracting O ficer, will be paid as general soi
excavation. Native materials separated frominert materials and
construction debris may be used as backfill, if deened appropriate by the

Contracting O ficer, or may be di sposed of offsite as excess soil material

In the event that household or special waste materials, or other

uncl assified m xed materials are encountered, the Contracting Oficer may
direct the Contractor to renpve the material to a designated stockpile area
i ndicated on the Plans, or may be directed to dispose of the material in
accordance with the Waste Indentification, Handling and Disposal plan. 1In
either case, the Contractor shall separate inert materials fromthese waste
materials, unless otherwise directed by the Contracting O ficer.

Materials taken to a stockpile area may, at the direction of the
Contracting O ficer, be segregated. Once segregated, the materials shal
be di sposed of in accordance with the waste handling and di sposal plan.
Wast e segregation and di sposal shall be conpleted within 75 days of the
date the initial |oad of waste was placed in the stockpile area.

Al tires or pieces of tires greater than 6-inches renoved during
excavation activities or recovered fromthe ground surface shall be

handl ed, stored, transported, and di sposed of in accordance with applicable
federal, state, and local regulations. Applicable state regul ations

i nclude: Arizona Revised Statues (ARS) 8§844-1301 et seq: 844-1301;

844-1302; 844-1303; 844-1304.01; 844-1305; 844-1306; 844-1307

A Landfill Use Permit will be required for all landfill disposals. Charges
will be levied for each |oad delivered to the landfill in accordance with
the current fee schedul e.

Alternatively, the Contracting Officer may direct that the materials be
di sposed of without segregation. |If so directed, the Contractor shal
conpl ete the disposal of the stockpile materials within 28 days. |If the
stockpile materials represent a m xture of wastes, the Contractor shal
sel ect the nost cost-effective waste disposal option avail abl e under
appl i cabl e regul atory constraints.

If flows in the river are inmmnent, such household waste or special waste
shal | be renoved i medi ately before flows occur

In all cases where waste materials of any type have been renoved bel ow t he

finished grade el evation, the resulting void shall be backfilled and
compacted to neat line in accordance with Section 02300 EARTHWORK
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Wthin fourteen days of renoval and disposal of any solid waste, the
Contractor shall, unless otherw se directed by the Contracting Oficer,
provide the followi ng information.

a. A witten description of the renoval project, including the types
of material, approxinate quantity, |ocation and approxi nate
di mensi ons of the excavation, a description of waste handling,
storage, and transportation practices, and a description of the
di sposal nethod and | ocation and approxi mate di mensions of the
excavati on.

b. Supporting docunentation such as | oad receipts, nanifests, etc.
1.9.3.1 Landfill Liners

The Contractor shall be responsible for odor and vector control of any
househol d waste or special waste, or any unclassified waste as required,
that is exposed during excavation activities. To mtigate these concerns,
the Contractor shall be responsible to apply a tenporary liner over any
exposed face of any such waste at the end of each working day. However, if
the tenporary liner applied by the Contractor has been renoved or

di sturbed, the Contractor shall be responsible for the re-application of
the tenporary Iliner.

A tenporary liner shall be applied whenever househol d waste or specia
wast e remai ns exposed overnight. A tenporary liner for exposed waste shal
consi st of one of the followi ng or other pre-approved equival ent methods:

a. A spray-on material such as Sani foanmé, Posi-Shellé&, or pre-approved
equi val ent, applied in accordance with nmanufacturer's
speci fications.

b. A one-foot |ayer of soil consisting of Unified Soil O assification
System (ASTM D 2488) type GM or finer

c. A weighted tarp cover consisting of geosynthetic, cloth, or other
pre- approved equal

In addition to the use of any synthetic tenporary liner, a stockpile of
fine-grained soils will be maintained to provide tenmporary cover or fire
suppressi on whenever excavation activities nay encounter significant
accunul ations (nmore than 10 cubic yards) of deconposing or flanmabl e waste.
The soil shall consist of Unified Soil O assification System (ASTM D 2488)
type SMor finer. The stockpile shall be l|located within one-quarter mle
of excavation activities, and shall be an anpbunt capabl e of covering the
exposed burning or snoldering waste to a depth of at |east three feet.

Prior to placenent of structures, placenent of backfill at such structures,
any househol d waste or special waste remaining in place shall be conpletely
covered with a permanent liner. The permanent liner will be constructed as

specified in Section 02377 CLAY BARRI ER LAYER or Section 02666 WETLAND
LINERS - SO L BENTON TE

1.10 ENVI RONMVENTAL ASSESSMENT OF CONTRACT DEVI ATI ONS
Any devi ations, requested by the Contractor, fromthe draw ngs, plans and

speci fications which may have an environnental inpact will be subject to
approval by the Contracting Oficer and nmay require an extended review,
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processing, and approval time. The Contracting Oficer reserves the right
to di sapprove alternate nethods, even if they are nore cost effective, if
the Contracting O ficer determ nes that the proposed alternate nethod will
have an adverse environnental inpact.

11 NOTI FI CATI ON

The Contracting Officer will notify the Contractor in witing of any
observed nonconpliance with Federal, State or |ocal environnental |aws or
regul ations, permits, and other elenments of the Contractor's Environmenta
Protection plan. The Contractor shall, after receipt of such notice,
informthe Contracting Oficer of the proposed corrective action and take
such action when approved by the Contracting Officer. The Contracting
Oficer may issue an order stopping all or part of the work unti
satisfactory corrective action has been taken. No tinme extensions shall be
granted or equitable adjustnents allowed to the Contractor for any such
suspensions. This is in addition to any other actions the Contracting
Oficer may take under the contract, or in accordance with the Federa
Acqui sition Regul ation or Federal Law.

PART 2 PRODUCTS ( NOT USED)

PART 3 EXECUTI ON

3.

1 ENVI RONMVENTAL PERM TS AND COVM TMENTS

Thi s paragraph supplenments the Contractor's responsibility under the
contract clause "PERM TS AND RESPONSI BI LI TIES" to the extent that the
CGovernent has obtained the environnental permits. The Contractor shal
conmply with the terns and conditions of the attached |ist of environnmental
conmmitnents specified in Section 01200 GENERAL REQUI REMENTS

The Contractor shall be responsible for obtaining and conplying with al
environmental pernits and commitnents required by Federal, State, Regional,
and | ocal environnental |aws and regul ations including those listed in
Section 01200 GENERAL REQUI REMENTS

.2 LAND RESOURCES

The Contractor shall confine all activities to areas defined by the

drawi ngs and specifications. Prior to the beginning of any construction,
the Contractor shall identify any |land resources to be preserved within the
work area. Except in areas indicated on the drawings or specified to be
cleared, the Contractor shall not renpve, cut, deface, injure, or destroy

| and resources including trees, shrubs, vines, grasses, topsoil, and | and
forns without approval fromthe Contracting Officer. No ropes, cables, or
guys shall be fastened to or attached to any trees for anchorage unl ess
specifically authorized. The Contractor shall provide effective protection
for land and vegetation resources at all times as defined in the follow ng
subpar agraphs. Stone, soil, or other materials displaced into uncleared
areas shall be renoved by the Contractor.

.2.1 Wrk Area Limts

Prior to comrencing construction activities, the Contractor shall mark the
areas that need to be disturbed under this contract. |solated areas within
the general work area which are not to be disturbed shall be marked or
fenced. Monunents and markers shall be protected before construction
operations commence. \Were construction operations are to be conducted

SECTI ON 01355 Page 14



R o Sal ado, Phase 1A DACW9- 02- B- 0010

during darkness, any markers shall be visible in the dark. The
Contractor's personnel shall be know edgeabl e of the purpose for narking
and/ or protecting particular objects.

. 2.2 Landscape

Trees, shrubs, indicated and defined on the drawi ngs to be preserved shal
be clearly identified by marking, fencing, or wapping with boards, or any
ot her approved techniques. The Contractor shall restore in-kind the

| andscape features damaged or destroyed during construction operations
outside the Iimts of the approved work area.

.2.3 Erosi on and Sedi nent Control s

The Contractor shall be responsible for providing erosion and sedi nent
control measures in accordance with Federal, State, and |ocal |aws and
regul ati ons. The erosion and sedi ment controls sel ected and mai ntai ned by
the Contractor shall be such that water quality standards are not viol ated
as a result of the Contractor's construction activities. The Contractor
shal |l construct or install tenmporary and pernmanent erosion and sedi nent
control Best Managenent Practices (BMPs) as specified in Section 01356
STORM WATER POLLUTI ON PREVENTI ON MEASURES.

.2.4 Contractor Facilities and Wrk Areas

The Contractor's field offices, staging areas, stockpile storage, and
tenmporary buil dings shall be placed in areas designated on the draw ngs or
as directed by the Contracting Oficer. Tenporary novement or relocation
of Contractor facilities shall be made only when approved. Erosion and
sedi nent controls shall be provided for on-site stockpile areas to prevent
sedi nent fromentering nearby waters. Tenporary excavation and enbanknents
for plant and/or work areas shall be controlled to protect adjacent areas.

.3 WATER RESOURCES

The Contractor shall nonitor construction activities to prevent pollution
of surface and ground waters. Toxic or hazardous chem cals shall not be
applied to soil or vegetation unless otherwise indicated. Al water areas
af fected by construction activities shall be nmonitored by the Contractor.
For construction activities imredi ately adjacent to inpaired surface
waters, the Contractor shall be capable of quantifying sedinment or
pollutant loading to that surface water when required by State or Federally
i ssued Cl ean Water Act pernits.

The Contractor shall ensure that chem cal applicators of pesticides,

her bi ci des, wood preservatives, or any other such materials be certified by
the Arizona Structural Pest Control Comm ssion under the rel evant
certification category. Applicators shall be certified under the category
rel evant to the chemical application activity and all certifications shal
be current. The Contractor shall ensure that chem cal storage and
application activities are carried out under the best practice guidelines
of the Structural Pest Control Comm ssion and the Best Managenent Practices
devel oped for the City of Phoeni x NPDES Permit No. AZ0024554, a copy of
which is available for review at the Phoenix Area O fice of the USACE

.4 AR RESOURCES

Equi pnent operation, activities, or processes perforned by the Contractor
shall be in accordance with all Federal, State and county air em ssion and
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performance | aws and standards. The Contractor shall obtain a Dust Contro
Permt from Maricopa County.

. 4.1 Parti cul ates

Dust particles; aerosols and gaseous by-products from construction
activities; and processing and preparation of materials, such as from
asphaltic batch plants; shall be controlled at all tines, including
weekends, holidays and hours when work is not in progress. The Contractor
shal | maintain excavations, stockpiles, haul roads, permanent and tenporary
access roads, plant sites, spoil areas, borrow areas, and other work areas
within or outside the project boundaries free fromparticul ates which woul d
cause the Federal, State, and local air pollution standards to be exceeded
or which would cause a hazard or a nuisance. Sprinkling will be permtted
to control particulates in the work area. Sprinkling, to be efficient,
shal |l be repeated to keep the disturbed area danp at all tines. The
Contractor shall have sufficient, conpetent equipnent available to
acconplish these tasks. Particulate control shall be perfornmed as the work
proceeds and whenever a particul ate nui sance or hazard occurs. The
Contractor shall conply with all State and local visibility regul ations.

. 4.2 Odor s

Odors from construction activities shall be controlled at all tinmes. The
odors shall not cause a health hazard and shall be in conpliance with State
regul ati ons and/or | ocal ordinances.

.4.3 Sound | ntrusi ons

The Contractor shall keep construction activities under surveillance and
control to minimze environnent damage by noise. The Contractor shal
comply with the provisions of the State of Arizona rules.

4.4 Bur ni ng

Burning will not be allowed on the project site unless specified in other
sections of the specifications or authorized in witing by the Contracting
Oficer. The specific tine, |ocation, and manner of burning shall be
subj ect to approval

.5 CHEM CAL MATERI ALS MANAGEMENT AND WASTE DI SPOSAL

Di sposal of wastes excluding waste as described in Section 02230 SI TE
CLEARI NG AND OBSTRUCTI ONS REMOVAL shal |l be as directed bel ow, unless
ot herwi se specified in other sections and/or shown on the draw ngs.

.5.1 Sol i d Wastes

Solid wastes shall be placed in containers which are enptied on a regul ar
schedul e. Handling, storage, and disposal shall be conducted to prevent
contam nati on. Segregation measures shall be enpl oyed so that no hazardous
or toxic waste will becone co-ningled with solid waste. The Contractor
shal |l transport solid waste off the site and dispose of it in conpliance
with Federal, State, and | ocal requirenments for solid waste disposal. A
Subtitle D RCRA pernmitted landfill shall be the m nimum acceptable off-site
solid waste disposal option. The Contractor shall verify that the sel ected
transporters and di sposal facilities have the necessary permts and

i censes to operate.
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3.5.2 Chem cal s and Cheni cal Wastes

Chemical s shall be dispensed ensuring no spillage to the ground or water.
Peri odi c inspections of dispensing areas to identify |eakage and initiate
corrective action shall be perfornmed and docunented. This docunentation
will be periodically reviewed by the Governnment. Chenical waste shall be
collected in corrosion resistant, conpatible containers. Collection druns
shal |l be nonitored and renoved to a staging or storage area when contents
are within 6 inches of the top. Wastes shall be classified, nanaged,
stored, and di sposed of in accordance with Federal, State, and |local |aws
and regul ati ons.

3.5.3 Contractor Generated Hazar dous WAst es/ Excess Hazardous Material s

Hazardous wastes are defined in 40 CFR 261, or are as defined by
applicable State and |l ocal regulations. Hazardous materials are defined in
49 CFR 171 - 178. The Contractor shall, at a mninmm manage and store
hazardous waste in conpliance with 40 CFR 262. The Contractor shall take
sufficient neasures to prevent spillage of hazardous and toxic materials
during dispensing. The Contractor shall segregate hazardous waste from
other materials and wastes, shall protect it fromthe weather by placing it
in a safe covered |l ocation, and shall take precautionary neasures such as
berm ng or other appropriate measures agai nst accidental spillage. The
Contractor shall be responsible for storage, describing, packaging,
| abel i ng, marking, and placardi ng of hazardous waste and hazardous nmateria
in accordance with 49 CFR 171 - 178, State, and local |aws and regul ati ons.
The Contractor shall transport Contractor generated hazardous waste off
CGovernment property within 60 days in accordance with the Environnenta
Protecti on Agency and the Department of Transportation | aws and
regul ations. The Contractor shall dispose of hazardous waste in conpliance
with Federal, State and local |aws and regulations. Spills of hazardous or
toxic materials shall be immediately reported to the Contracting Oficer
Cl eanup and cl eanup costs due to spills shall be the Contractor's
responsibility. The disposition of Contractor generated hazardous waste
and excess hazardous materials are the Contractor's responsibility.

3.5.4 Fuel and Lubricants

Storage, fueling and | ubrication of equipnent and motor vehicles shall be
conducted in a manner that affords the maxi num protection against spill and
evaporation. Fuel, lubricants and oil shall be nanaged and stored in
accordance with all Federal, State, Regional, and local |aws and

regul ations. Used lubricants and used oil to be discarded shall be stored
in marked corrosion-resistant containers and recycled or disposed in
accordance with 40 CFR 279, State, and local |laws and regul ations. Storage
of fuel on the project site shall be accordance with all Federal, State,
and local laws and regul ati ons. Fueling and mai nt enance of vehicles and
equi pnent shall take place out of the river terrace area

3.6 RECYCLI NG AND WASTE M NI M ZATI ON
The Contractor shall participate in State and | ocal government sponsored
recycling progranms. The Contractor is further encouraged to mnimze solid
wast e generation throughout the duration of the project.

3.7 HI STORI CAL, ARCHAEOLOG CAL, AND CULTURAL RESOURCES

Exi sting known historical, archaeological, and cultural resources wthin
the Contractor's work area are shown on the drawi ngs. The Contractor shal
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protect these resources and shall be responsible for their preservation
during the life of the Contract. |f during excavation or other
construction activities any previously unidentified or unantici pated

hi storical, archaeol ogical, and cultural resources are discovered or found,
all activities that may damage or alter such resources shall be tenporarily
suspended. Resources covered by this paragraph include but are not linited
to: any human skel etal remmins or burials; artifacts; shell, mnidden, bone,
charcoal, or other deposits; rock or coral alignnents, pavings, wall, or
other constructed features; and any indication of agricultural or other
human activities. Upon such discovery or find, the Contractor shal

i medi ately notify the Contracting Officer so that the appropriate
authorities may be notified and a determination nade as to their
significance and what, if any, special disposition of the finds should be
made. The Contractor shall cease all activities that nay result in inpact
to or the destruction of these resources. The Contractor shall secure the
area and prevent enpl oyees or other persons fromtrespassi ng on, renoving,
or otherw se disturbing such resources.

. 8 Bl OLOG CAL RESOURCES

The Contractor shall mninize interference with, disturbance to, and damage
to fish, wildlife, and plants including their habitat. The Contractor

shal | be responsible for the protection of threatened and endangered ani ma
and plant species including their habitat in accordance with Federal,

State, Regional, and | ocal |aws and regul ati ons.

.9 PREVI QUSLY USED EQUI PVENT

The Contractor shall clean all previously used construction equi pment prior
to bringing it onto the project site. The Contractor shall ensure that the
equi pnent is free fromsoil residuals, egg deposits from plant pests,

noxi ous weeds, and plant seeds. The Contractor shall consult with the USDA
jurisdictional office for additional cleaning requirements.

.10 MAI NTENANCE OF POLLUTI ON FACI LI TI ES

The Contractor shall maintain permanent and tenporary pollution contro
facilities and devices for the duration of the contract or for that length
of time construction activities create the particul ar pollutant.

11 TRAI NI NG OF CONTRACTOR PERSONNEL

The Contractor's personnel shall be trained in all phases of environnental
protection and pollution control. The Contractor shall conduct
environmental protection/pollution control neetings for all Contractor
personnel prior to comrenci ng construction activities. Additional neetings
shal | be conducted for new personnel and when site conditions change. The
training and neeting agenda shall include: nethods of detecting and
avoiding pollution; fanmliarization with statutory and contractua
pollution standards; installation and care of devices, vegetative covers,
and instruments required for nonitoring purposes to ensure adequate and
conti nuous environmental protection/pollution control; anticipated
hazardous or toxic chemicals or wastes, and other regul ated contani nants;
recognition and protection of archaeol ogical sites, artifacts, wetlands,
and endangered species and their habitat that are known to be in the area.

.12 POST CONSTRUCTI ON CLEANUP

The Contractor shall clean up all areas used for construction in accordance
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with Contract Clause: "Ceaning Up". The Contractor shall, unless

otherwi se instructed in witing by the Contracting Oficer, obliterate all
signs of tenporary construction facilities such as haul roads, work area,
structures, foundations of tenporary structures, stockpiles of excess or
waste materials not indicated to remain, and other vestiges of construction
prior to final acceptance of the work.

-- End of Section --
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SECTI ON 01356

STORM WATER PCLLUTI ON PREVENTI ON MEASURES

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 4439 (1997) Standard Terni nol ogy for
Ceosynt hetics

ASTM D 4491 (1996) Water Perneability of Geotextiles by
Permittivity

ASTM D 4533 (1991; R 1996) Trapezoid Tearing Strength
of Ceotextiles

ASTM D 4632 (1991; R 1996)) Grab Breaking Load and
El ongation of Geotextiles

ASTM D 4751 (1995) Determ ning Apparent Opening Size of
a Ceotextile

ASTM D 4873 (1995) Identification, Storage, and
Handl i ng of CGeosynthetic Rolls

.2  GENERAL

The Contractor shall plan and inplenent the stormwater pollution
prevention nmeasures specified in this section in a manner which will neet
the requirenents of Section 01355 ENVI RONVENTAL PROTECTI ON, and the
requirenents of the National Pollution Discharge Elimnation System ( NPDES)
permt.

.3 PAYNMENT

No separate paynent will be made for work covered under this section. The
Contractor shall be responsible for paynment of fees associated with
environnmental pernits, application, and/or notices obtained by the
Contractor. All costs associated with this section shall be included in
the contract price. The Contractor shall be responsible for payment of all
fines/fees for violation or non-conpliance with Federal, State, Regi onal
and |l ocal |aws and regul ations.

.4 NATI ONAL POLLUTANT DI SCHARGE ELM NATI ON SYSTEM (NPDES) PERM T

The Contractor will obtain all necessary NPDES and Storm Water Poll ution
Prevention Plan (SWPPP) pernits as required.
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A This project is subject to the National Pollutant Discharge

Eli m nati on System (NPDES) stormwater requirenments for construction sites
under the Environnental Protection Agency (EPA) Ceneral Permt for Arizona.
Under provisions of that permt, the Contractor shall be designated as
permittee, and shall take all necessary measures to assure conpliance with
the NPDES Ceneral Permt for Arizona as well as all other applicable
Federal, State and | ocal |aws, ordinances, statutes, rules and regul ations
pertaining to Stormwater discharge. As the permittee, the Contractor is
responsible for preparing, in a manner acceptable to the EPA, all docunents
required by this regulation, including but not necessarily limted to:

1. Storm Water Pollution Prevention Plan (SWPPP) for the project,
including certification of compliance form Contractor shall be
required to devel op, inplenent, update and revise the SWPPP, as
necessary, in order to assure conpliance with the EPA pernit
requi renents. The SWPPP shall be retained on the project site at
all times during construction.

2. Notice of Intent (NO) to assure conpliance with the NPDES Cener al
Pernmit for Arizona, including certification of signatures.

3. Notice of Term nation (NOT) of coverage under NPDES Ceneral Pernit
for Arizona.

B. Prelimnary copies of the NO and the SWPPP shall be subnmitted to
Contracting O ficer during the pre-construction neeting and shall be
subject to review by Contracting Oficer prior to inplenmentation.

C. Contractor shall submt the conpleted and duly signed NO forms no
|ater than forty-eight (48) hours prior to the initial start of
construction on the project to the foll owi ng agenci es:

Stormwater Notice of Intent (4203)
USEPA

401 M Street, SW

Washi ngton, D.C. 20460

A copy of the conpleted NO formshall be subnitted to the follow ng:

St orm WAt er Coor di nat or

Arizona Department of Environnental Quality
P. O Box 600

Phoeni x, AZ 85001-0600

Gary W Boesch, PE

St or mnat er Managenent Engi neer

200 West Washington Street, 5th Floor
Phoeni x, AZ 85003

(602) 495-5326

Failure by the Contractor (or Subcontractors of any tier) to submt NO's
within the nmandated time frame shall result in delay of the construction
start date, and no claimfor extension of time will be granted for such
delay. A copy of the conpleted NO shall be posted at the construction
site.

.5  SUBM TTALS

CGovernment approval is required for submittals with a "G designation;
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submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES

SD-01 Preconstruction Submttals

Prelimnary copies of the Notice of Intent, Notice of Term nation
and Stormnat er Pollution Prevention Plan

SD- 03 Product Data
Product data for stormwater pollution prevention naterials.
SD-07 Certificates
MIIl Certificate or Affidavit;

Certificate attesting that the Contractor has net all specified
requirenents

.6 ERCSI ON AND SEDI MENT CONTROLS
The controls and neasures required by the Contractor are described bel ow
.7 Structural Practices

Structural practices shall be inplenmented to divert flows from exposed
soils, tenporarily store flows, or otherwise limt runoff and the discharge
of pollutants from exposed areas of the site. Structural practices shal

be inplenented in a tinely manner during the construction process to

m nimze erosion and sedi nent runoff. Structural practices shall include
the foll ow ng devices.

.8 Silt Fences

The Contractor shall provide silt fences as a tenporary structural practice
to mnimze erosion and sedinment runoff. Silt fences shall be properly
installed to effectively retain sedinent i medi ately after conpleting each
phase of work where erosion would occur in the formof sheet and ril
erosion (e.g. clearing and grubbing, excavation, enbankment, and grading).
Silt fences shall be installed in the |ocations indicated on the SWPP
Final renoval of silt fence barriers shall be upon approval by the
Contracting Oficer.

.9 Straw Bal es

The Contractor shall provide bales of straw 2nd-cut as a tenporary
structural practice to mnimze erosion and sedi nent runoff. 2nd-cut straw
are bales that cone from wheat fields which typically have niniml weed
growt h and hence seeds. The 2nd-cut cones after the farner goes through
and renoves the seed heads fromthe wheat. The material left (the stock

wi t hout seeds) is the 2nd-cut which is baled and then ready for use. The
pur pose of using 2nd-cut strawis to mininize the introduction of seeds
fromexotic plants into the river environs. Bales shall be properly placed
to effectively retain sedinent inmediately after conpleting each phase of
work (e.g., clearing and grubbi ng, excavation, enbanknent, and grading) in
each independent runoff area (e.g., after clearing and grubbing in a area
between a ridge and drain, bales shall be placed as work progresses, bales
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shal | be renoved/repl aced/rel ocated as needed for work to progress in the
drai nage area). Areas where straw bales are to be used are shown on the
drawi ngs. Final renoval of straw bale barriers shall be upon approval by
the Contracting Oficer. Rows of bales of straw shall be provided as
fol | ows:

a. Along the downhill perineter edge of all areas disturbed.

b. Aong the top of the slope or top bank of drainage ditches,
channel s, swales, etc. that traverse disturbed areas.

c. Along the toe of all cut slopes and fill slopes of the construction
ar eas.

d. Perpendicular to the flowin the bottom of existing drainage

di t ches, channels, swales, etc. that traverse disturbed areas or carry
runof f from di sturbed areas. Rows shall be spaced as shown in the
SWPPP.

e. Perpendicular to the flowin the bottom of new drai nage ditches,
channel s, and swal es. Rows shall be spaced as shown in the SWPP

f. At the entrance to culverts that receive runoff from disturbed
ar eas.

PART 2 PRODUCTS

2.

2.

1 COVPONENTS FOR SI LT FENCES
1.1 Filter Fabric

The geotextile shall conply with the requirenents of ASTM D 4439, and
shal | consist of polynmeric filaments which are forned into a stable network
such that filanents retain their relative positions. The filament shal
consi st of a long-chain synthetic polymer conposed of at |east 85 percent
by wei ght of ester, propylene, or amide, and shall contain stabilizers

and/ or inhibitors added to the base plastic to nake the filanments
resistance to deterioration due to ultraviolet and heat exposure.

Synthetic filter fabric shall contain ultraviolet ray inhibitors and
stabilizers to provide a ninimum of six nonths of expected usable
construction life at a tenperature range of 0 to 120 degrees F. The filter
fabric shall neet the foll ow ng requirenents:

FILTER FABRI C FOR SI LT SCREEN FENCE

PHYSI CAL PROPERTY TEST PRCOCEDURE STRENGTH REQUI REMENT
Gab Tensile ASTM D 4632 100 I bs. min.

El ongation (% 30 % nex.
Trapezoi d Tear ASTM D 4533 55 I bs. mn.
Permittivity ASTM D 4491 0.2 sec-1

ACS (U.S. Std Sieve) ASTM D 4751 20- 100

2.1.2 Silt Fence Stakes and Posts

The Contractor may use either wooden stakes or steel posts for fence
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construction. Woden stakes utilized for silt fence construction, shal
have a m ni mum cross section of 2 inches by 2 inches when oak is used and 4
inches by 4 inches when pine is used, and shall have a mininumlength of 5
feet. Steel posts (standard "U' or "T" section) utilized for silt fence
construction, shall have a m ni mum wei ght of 1.33 pounds per |inear foot
and a mnimum |l ength of 5 feet.

.1.3 MIIl Certificate or Affidavit

A mll certificate or affidavit shall be provided attesting that the fabric
and factory seams neet chem cal, physical, and manufacturing requirenments
specified above. The nmill certificate or affidavit shall specify the
actual M nimum Average Roll Values and shall identify the fabric supplied
by roll identification nunbers. The Contractor shall subnmit a mll
certificate or affidavit signed by a legally authorized official fromthe
company manufacturing the filter fabric.

.1.4 Identification Storage and Handl i ng

Filter fabric shall be identified, stored and handl ed in accordance with
ASTM D 4873.

.2 COVPONENTS FOR STRAW BALES

The straw in the bales shall be stalks fromoats, wheat, rye, barley, rice,
or fromgrasses such as byhalia, bernuda, etc., furnished in air dry
condition. The bales shall have a standard cross section of 14 inches by
18 inches. All bales shall be either wire-bound or string-tied. The
Contractor may use either wooden stakes or steel posts to secure the straw
bal es to the ground. Woden stakes utilized for this purpose, shall have a
m ni mum di mensions of 2 inches x 2 inches in cross section and shall have a
mnimumlength of 3 feet. Steel posts (standard "U' or "T" section)
utilized for securing straw bales, shall have a m ni mum wei ght of 1.33
pounds per linear foot and a mininumlength of3 feet.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON OF SILT FENCES

Silt fences shall extend a mnimum of 16 inches above the ground surface
and shall not exceed 34 inches above the ground surface. Filter fabric
shall be froma continuous roll cut to the |length of the barrier to avoid
the use of joints. Wen joints are unavoidable, filter fabric shall be
spliced together at a support post, with a minimum 6 inch overlap, and
securely sealed. A trench shall be excavated approximtely 4 inches w de
and 4 inches deep on the upslope side of the location of the silt fence.
The 4-inch by 4-inch trench shall be backfilled and the soil conpacted over
the filter fabric. Silt fences shall be renpved upon approval by the
Contracting Oficer.

.2 | NSTALLATI ON OF STRAW BALES

Straw bal es shall be placed in a single row, |engthw se on the contour,
with ends of adjacent bales tightly abutting one another. Straw bales
shall be installed so that bindings are oriented around the sides rather
than along the tops and bottons of the bales in order to prevent
deterioration of the bindings. The barrier shall be entrenched and
backfilled. A trench shall be excavated the width of a bale and the |length
of the proposed barrier to a mninumdepth of 4 inches. After the bales
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are staked and chinked (gaps filled by wedging with straw), the excavated
soil shall be backfilled against the barrier. Backfill soil shall conform
to the ground | evel on the downhill side and shall be built up to 4 inches
agai nst the uphill side of the barrier. Loose straw shall be scattered
over the area imedi ately uphill froma straw bale barrier to increase
barrier efficiency. Each bale shall be securely anchored by at |east two
stakes driven through the bale. The first stake or steel post in each bale
shal |l be driven toward the previously laid bale to force the bal es
together. Stakes or steel pickets shall be driven a mininmm 18 i nches deep
into the ground to securely anchor the bal es.

.3 MAI NTENANCE

The Contractor shall maintain the tenporary and pernmanent vegetation,
erosi on and sedi ment control measures, and other protective nmeasures in
good and effective operating condition by perform ng routine inspections to
determ ne condition and effectiveness, by restoration of destroyed
vegetative cover, and by repair of erosion and sedi nent control neasures
and other protective neasures. The follow ng procedures shall be foll owed
to maintain the protective neasures.

.3.1 Silt Fence Mi ntenance

Silt fences shall be inspected in accordance wi th paragraph | NSPECTI ONS
Any required repairs shall be nmade promptly. Close attention shall be paid
to the repair of damaged silt fence resulting fromend runs and
undercutting. Should the fabric on a silt fence deconpose or becone
ineffective, and the barrier is still necessary, the fabric shall be
replaced pronptly. Sedinment deposits shall be renpbved when deposits reach
one-third of the height of the barrier. Wen a silt fence is no | onger
required, it shall be renoved. The i mediate area occupi ed by the fence
and any sedi nent deposits shall be shaped to an acceptabl e grade.

.3.2 Straw Bal e Mai nt enance

Straw bal e barriers shall be inspected in accordance with paragraph
I NSPECTI ONS. Cl ose attention shall be paid to the repair of damaged bal es,
end runs and undercutting beneath bales. Necessary repairs to barriers or
repl acenent of bal es shall be acconplished pronptly. Sedinment deposits
shal | be renoved when deposits reach one-half of the height of the barrier.
Bale rows used to retain sedinent shall be turned uphill at each end of
each row. When a straw bale barrier is no longer required, it shall be
renoved. The inmedi ate area occupi ed by the bal es and any sedi nent
deposits shall be shaped to an acceptabl e grade.

.4 I NSPECTI ONS
4.1 Cener al

I nspections of all Stormwater pollution control devices on the project
shal |l be performed by Contractor on a nonthly basis and foll owi ng each
rainfall of 0.50 inches or nmore in a 24-hour period at the project site as
requi red under provisions of the NPDES General Permit for Arizona.
Contractor shall prepare reports on such inspections and retain the reports
for a period of three years follow ng the conpletion of the project..
Additionally, Contractor shall maintain all Stormwater pollution contro
devices on the project in proper working order, which shall include

cl eaning and/or repair during the duration of the project.
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3.4.2 | nspections Details

Di sturbed areas shall be inspected for evidence of, or the potential for,
pollutants entering the drai nage system Erosion and sedinment contro
measures identified in the StormWater Pollution Prevention Plan shall be
observed to ensure that they are operating correctly. Discharge |ocations
or points shall be inspected to ascertain whether erosion control neasures
are effective in preventing significant inpacts to receiving waters.

Locati ons where vehicles exit the site shall be inspected for evidence of
of fsite sedi nent tracking.

3.4.3 | nspection Reports

For each inspection conducted, the Contractor shall prepare a report
summari zi ng the scope of the inspection, nane(s) and qualifications of
personnel maki ng the inspection, the date(s) of the inspection, ngjor
observations relating to the inplenmentation of the Storm Water Pollution
Prevention Pl an, maintenance perfornmed, and actions taken. The report
shal |l be furnished to the Contracting Oficer within 24 hours of the
inspection as a part of the Contractor's daily CQC REPORT. A copy of the
i nspection report shall be maintained on the job site.

3.5 Contractor Warrants

Contractor warrants that its enpl oyees and Subcontractors of any tier and
their enpl oyees shall at all tinmes conply with all applicable |aws,

ordi nances, statutes, rules and regul ations set forth by all federal, state
and | ocal governments and the Environnental Protection Agency in connection
with NPDES Pernmitting requirenents and | aws and regul ati ons pertaining to
air, groundwater and surface water quality.

Contractor warrants that all storage of pesticides, fertilizers, herbicides
and their application shall be consistent with the Best Management Pl an as
set forth in the City of Phoenix NPDES Permit No. AZ0024554, a copy of
which is available for review at the Phoenix Area Ofice, 3636 N. Centra
Ave., #740, Phoeni x, AZ 85012-1936, Tel ephone (602) 640-2021, Ext. 272

Fi nes and penalties inposed by the EPA against Contracting O ficer or the
Contractor for Contractor's failure to conply with any of the requirenents
of NPDES General Permt of Arizona shall be borne by the Contractor.

Upon project conpletion, acceptance and denobilization, Contractor shal
submit its conpleted, duly executed NOT formto the EPA, with a copy to the
Arizona Departnent of Environnental Quality at the address listed in
Section (C) above, thereby termnating all NPDES pernit coverage for the
project. Contractor shall then surrender to Contracting O ficer copies of
the SWPPP, inspection information and all other docunents prepared and

mai ntai ned by the Contractor in conpliance of the NPDES CGeneral Permt.
Contractor shall retain the originals of such docunents for a period of
three (3) years following the conpletion of the project.

Copies of all required forms and gui dance for preparing the SWPPP are
avail able in the "Drai nage Design Manual for Maricopa County, Volune I

Erosion Control." The manual is available at the Flood Control District,
2801 West Durango Street, Phoenix, Arizona 85009

-- End of Section --
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SECTI ON 02300

EARTHWORK

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN ASSCCI ATI ON OF STATE HI GHMAY AND TRANSPORTATI ON OFFI Cl ALS

(AASHTO)
AASHTO T 180 (1997) Mpdisture-Density Relations of Soils
Using a 4.54-kg (10-1b) Rammer and an 457
mm (18-in) Drop
AASHTO T 224 (1996) Correction for Coarse Particles in

the Soil Conpaction Test

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soils

ASTM D 1140 (1997) Amount of Material in Soils Finer

than the No. 200 (75-microneter) Sieve

ASTM D 1556 (1990; R 1996el) Density and Unit Weight of
Soil in Place by the Sand-Cone Mt hod

ASTM D 1557 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
kKN-m cu. m))

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soil
Cl assification Systen)

ASTM D 2922 (1996el ) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 2937 (1994) Density of Soil in Place by the
Drive-Cylinder Method

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Met hods
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ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils
1.2 DEFI NI TI ONS

1.2.1 Satisfactory Materials

@)

Satisfactory materials shall conprise any nmaterials classified by ASTM
2487 as GW GP, GM GP-GM GMGM SW SP, SM SWSM Satisfactory
materials for grading shall be conprised of stones |ess than 3 inches,
except as otherw se specified in Part 2 PRODUCTS of this specification
section.

1.2.2 Unsatisfactory Materials

Materials which do not conply with the requirenments for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills; trash; refuse; backfills from previous construction; and
material classified as satisfactory which contains root and other organic
matter. The Contracting Oficer shall be notified of any waste nmaterials
as specified in Section 01355, ENVI RONMENTAL PROTECTI ON

1.2.3 Cohesi onl ess and Cohesive Materials

Cohesionl ess materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive materials include materials classified as GC, SC
M., CL, WMH, and CH Materials classified as GMand SMwi || be identified
as cohesionl ess only when the fines are nonplastic. Testing required for
classifying materials shall be in accordance with ASTM D 4318, ASTM C 136,
ASTM D 422, and ASTM D 1140.

1.2.4 Degree of Conpaction

Degree of conpaction required, except as noted in the second sentence, is
expressed as a percentage of the maxi mum density obtained by the test
procedure presented in ASTM D 1557abbrevi ated as a percent of |aboratory
maxi mum density. Since ASTM D 1557 applies only to soils that have 30
percent or less by weight of their particles retained on the 3/4 inch
sieve, the degree of conpaction for material having nore than 30 percent by
wei ght of their particles retained on the 3/4 inch sieve shall be expressed
as a percentage of the maxi num density in accordance with AASHTO T 180

Met hod D and corrected with AASHTO T 224. To maintain the sane percentage
of coarse material, the "renove and replace" procedure as described in the
NOTE 8 in Paragraph 7.2 of AASHTO T 180 shall be used.

1.2.5 Prepared Ground Surface
Ground surface after conpletion of required denolition, clearing and
grubbi ng, scal ping of sod, stripping of topsoil, excavation to grade, and
subgrade preparation

1.2.6 Conpl et ed Course
A course or layer that is ready for next |ayer or next phase of Wrk.

1.2.7 Lift

Loose (uncompacted) |ayer of materi al
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1.

2.8 Ceosynt heti cs

CGeotextil es, geogrids, or geomenbranes.

.2.9 Wl | - G aded

1. A mxture of particle sizes with no specific concentration or |ack
t hereof of one or nore sizes.

2. Does not define nunerical value that nust be placed on coefficient
of uniformty, coefficient of curvature, or other specific grain
size distribution paraneters.

3. Used to define material type that, when conpacted, produces a
strong and relatively inconpressible soil nmass free from
detrinmental voids.

.2.10 I nfl uence Area

Area within planes sloped downward and outward at 60-degree angle from
hori zontal measured from

1. 1 foot outside outernost edge at base of foundations or slabs.
2. 1 foot outside outernost edge at surface of roadways or shoul der.
3. 0.5 foot outside exterior at spring line of pipes or culverts.

.2.11 Borrow Materi al

Material fromrequired excavations or from designated borrow areas on or
near site.

.2.12 | mported Material

Mat eri al s obtai ned from sources offsite, suitable for specified use.

.2.13 Wast e

Tires, inert debris, construction debris, netal, hazardous waste, and ot her
waste nmateral identified in Article 1.2.8 of Section 01355, ENVI RONVENTAL
PROTECTI ON.

.2.14 Topsoi |

Material suitable for topsoils obtained fromareas on or offsite as defined
in Section 02921 SEEDI NG

.3 SUBM TTALS

CGovernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnittals

Excavation Pl an.
SD- 03 Product Data

SD-06 Test Reports
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Testi ng

Wthin 24 hours of conclusion of physical tests, two copies of
test results, including calibration curves and results of
calibration tests.

SD-07 Certificates
Testi ng

Qualifications of the commercial testing |aboratory or
Contractor's testing facilities.

1.4 SEQUENCE OF WORK

Earth work shall not begin until all Environnental Protection neasures are
in place as specified in Section 01355, ENVI RONMENTAL PROTECTI ON

1.5 SUBSURFACE DATA

Subsurface soil boring | ogs are shown on the draw ngs. The subsoi
investigation report may be exami ned at the Contracting Officer'S office.
These data represent the best subsurface information avail able; however,
variations nay exist in the subsurface between boring |ocations.

1.6 CLASSI FI CATI ON OF EXCAVATI ON

No consideration will be given to the nature of the materials, and all
excavation will be designated as uncl assified excavation

1.7 BLASTI NG
Blasting will not be permtted.
1.8  UTI LI ZATI ON OF EXCAVATED MATERI ALS

Unsatisfactory materials renoved from excavati ons shall be disposed of as
specified in Section 01355, ENVI RONMENTAL PROTECTI ON. Sati sfactory

mat eri al renmoved from excavati ons shall be used, insofar as practicable, in
the construction of fills, enbankments, subgrades, shoul ders, bedding, and
for simlar purposes. No satisfactory excavated material shall be wasted
wi t hout specific witten authorization. Satisfactory nmaterial authorized
to be wasted shall be disposed of in designated areas approved for surplus
mat eri al storage or designhated waste areas as directed. No excavated

mat eri al shall be disposed of to obstruct the flow of the | ow fl ow channel
or any side drai nages, endanger a partly finished structure, inmpair the
efficiency or appearance of any structure, or be detrinental to the

conpl eted work in any way.

PART 2 PRODUCTS
2.1 EARTHFI LL
a. Excavated satisfactory material fromrequired excavations free from
rocks larger than 3 inches, fromroots and other organic natter, ashes,

cinders, trash, debris, and other del eterious material s.

b. Provide inported material of equivalent quality, if required to
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2.

acconpl i sh Work.

c. FEarthfill used in conjunction with soil reinforcing should contain a
maxi mum of 12 percent by wei ght passing the No. 200 sieve. This
material shall be non-corrosive to steel with a resistivity of not |ess
than 2000 ohmcenterneters and a pH val ve between 6.0 and 10. 0.

d. The CONTRACTOR may el ect to crush and use onsite concrete debris as

earthfill for the project. The crushed material must neet the above
gradation requirenent. Inported crushed concrete material will not be
al | oned.

.2 STRUCTURAL FI LL

a. 1l-inch mnus crushed gravel or crushed rock.
b. Free fromdirt, clay balls, and organic materi al
c. Wll-graded fromcoarse to fine and containing sufficient fines to bind

mat eri al when conpacted, but wth nmaxi mum 8 percent by wei ght passing
No. 200 sieve.

.3 PROTECTI VE FI LL FOR GEOVEMBRANE LI NI NGS

a. Rounded satisfactory naterials free fromclay, organic nmatter, or other
del eterious materi al

b. Gadation as determ ned in accordance with ASTM C 117 and ASTM C 136:

Si eve Size Percent Passi ng by Wi ght
1/ 4-inch 100

No. 4 95-100

No. 200 0-5

.4 GRANULAR DRAI' N MATERI AL

A. As specified in Section 02316 EXCAVATI ON, TRENCH NG, AND BACKFI LLI NG FOR
UTI LI TI ES SYSTEMS

5 GRANULAR FI LTER MATERI AL
a. Cean, hard, durable gravel, free fromforeign materials and washed.
b. Gadation as determ ned in accordance with ASTM C 117 and ASTM C 136:

Si eve Size Percent Passi ng by Wi ght

Adj acent to Soil Bentonite Adj acent to Natural day

3-inch 100 100
1-inch 60 to 100 90 to 100
Y»inch 25 to 60 80 to 100
No. 4 0 to 20 70 to 90
No. 50 0 to 35
No. 200 Oto 5 Oto 5

.6 WATER FOR MO STURE CONDI TI ONI NG
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a. Free of hazardous or toxic contam nates, or contam nants deleterious to
proper conpacti on.
2.7 BASE COURSE ROCK

a. As specified in Section 02722 AGGREGATE BASE COURSE.

2.8 FOUNDATI ON STABI LI ZATI ON ROCK
a. Crushed rock or pit run rock
b. Uniformy graded fromcoarse to fine.
c. Free fromexcessive dirt and other organic naterial
d. Maximum 2-1/2-inch particle size.

2.9 Rl VER ROCK

Processed rounded material from excavations. Provided inmported material as
required to neet the needs of the project.

Rock Size Percent Snml |l er by Wi ght
12-inch 95
6-inch 85
4-inch 50
3-inch 10
1-inch 2 to 10

2.10 AGCGREGATE RI PRAP BEDDI NG
a. Gavel with Cobbles or Crushed Rock w th Cobbl e-Sized Pieces:
1. Gadation, as deternmined in accordance with ASTM C 136:
a. Well-graded fromcoarse to fine.
b. Al pieces pass a 6-inch square opening.
c. Mninmum 85 percent by wei ght passes 4-inch square opening.
d. Mninmm 10 percent by wei ght passes No. 4 U S. standard sieve.

2. Abrasion Resistance: Maxinum 35 percent wear when tested in
accordance with ASTM C 535.

b. Free of roots and other organic or deleterious matter.
2.11 Rl PRAP

a. Hard and durable quarry stone free fromfractures, bedding pl anes,
pronounced weat hering, and earth or other adherent coatings.

b. M ninmm D nensi on of Individual Pieces: Not |ess than 1/3 naxi num
di nensi on.

c. Abrasion Resistance: Maxinum 35 percent wear as determined in
accordance with ASTM C535

d. Bulk Density: M nimm 160 pounds per dry cubic foot.

e. Gadation: Snaller pieces shall generally fill voids between |arger
pi eces wi thout either excess or deficiency of one or nore sizes of
st one.
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Rock Size Percent Snmll er by Wi ght
D50 = 6-inch D50 = 18-inch

36-i nch 100 95

24-inch 100 85

18-i nch 95 50

12-inch 85

6- 1nch 50 15

4-inch 15

3-inch O0to 5 O0to 5

PART 3 EXECUTI ON

3.

1 GENERAL EXCAVATI ON

The Contractor shall perform excavation of every type of materia
encountered within the linmts of the project to the lines, grades, and

el evations indicated and as specified. G ading shall be in conformty with
the typical sections shown and the tol erances specified in paragraph

FI Nl SHHNG  Satisfactory excavated materials shall be transported to and
placed in fill or enmbankment within the limts of the work. Unsatisfactory
materials encountered within the limts of the work shall be excavated

bel ow grade and replaced with satisfactory materials as specified in
Section 01355, ENVI RONMENTAL PROTECTI ON or as directed. Such excavated
material and the satisfactory material ordered as replacenent shall be
included in excavation. Surplus satisfactory excavated material not
required for fill or embankment shall be di sposed of in areas approved for
surplus material storage or designated waste areas. Unsatisfactory
excavated material shall be disposed of in designated waste or spoil areas
as specified in Section 01355, ENVI RONVENTAL PROTECTI ON. During

construction, excavation and fill shall be perforned in a manner and
sequence that will provide proper drainage at all times. Material required
for fill or enbankment in excess of that produced by excavation within the

grading limts shall be excavated fromthe borrow areas indicated or from
ot her approved areas sel ected by the Contractor as specified.

The Contractor shall prepare an Excavation Plan, Detailing:

Met hods and sequenci ng of excavation

Proposed | ocati ons of stockpiled excavated materi al

Proposed onsite and offsite spoil disposal sites.

Numbers, types, and sizes of equi pnent proposed to perform excavations.

aoow

.11 Ditches, Qutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be acconplished
by cutting accurately to the cross sections, grades, and el evati ons shown.
Ditches and gutters shall not be excavated bel ow grades shown. Excessive
open ditch or gutter excavation shall be backfilled with satisfactory,
thoroughly conpacted earthfill. Material excavated shall be disposed of as
shown or as directed, except that in no case shall material be deposited
less than 4 feet fromthe edge of a ditch. The Contractor shall maintain
excavations free fromdetrinental quantities of |eaves, brush, sticks,
trash, and other debris until final acceptance of the work.

1.2 Structures

Excavations shall be nade to the lines, grades, and el evati ons shown, or as
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directed. Trenches and foundation pits shall be of sufficient size to
pernmit the placenent and renoval of fornms for the full |length and wi dth of
structure footings and foundations as shown. Wen concrete or masonry is
to be placed in an excavated area, the bottom of the excavation shall not
be disturbed. Excavation to the final grade |level shall not be made until
just before the concrete or masonry is to be placed. Do not overexcavate
wi t hout perm ssion of the Contracting Oficer.

.2 EXCAVATI ON OF WASTE

The Contractor shall inmediately notify the Contracting Oficer if waste as
defined in Article 1.2.8 of Section 01355 ENVI RONMENTAL PROTECTION is
encountered during excavation. Excavation and disposal will be in
accordance with requirenments in Section 01355, ENVI RONVENTAL PROTECTI ON.
Shoul d waste extend bel ow bottom or beyond the sides of the planned
excavation the Contractor shall over excavate within the influence area to
the follow ng depth and di stances, as shown on plans, or as directed.

Facility Di stance of Over Excavation (feet)
Inert Material
or Construction Debris M xed, Household Waste, or Tires

Structures
Roads
Reservoirs

Over bank Canal s
Wet | ands

Pi pel i nes

Depth equal to tw ce foundation w dth

NBANWWO
wortw ool

Al'l overexcavations at inert material, construction debris, or mxed waste
| ocations shall be backfilled as specified for earth enbanknents fill

unl ess otherwi se directed by the Contracting Officer. Overexcavations at
househol d waste | ocations shall be backfilled with liner nmaterial as
specified in Section 01355, ENVI RONMENTAL PROTECTI ON, unl ess ot herw se
directed by the Contracting Oficer.

.3  TIRE REMOVAL

Al tires and pieces of tires greater than 6 inches in size shall be
renoved fromw thin the excavation limts and di sposed offsite.

Al tires renoved during excavation activities or recovered fromthe ground
surface shall be handl ed, stored, transported, and di sposed of in
accordance with applicable federal, state, and |ocal regul ations.
Applicable state regul ations include: Arizona Revised Statues (ARS)
8844-1301 et seq: 844-1301; 844-1302; 844-1303; 844-1304.01; 844-1305;
844-1306; 8§44-1307.

Tires shall be cleaned of all soil and other debris prior to renoval from
site.

.4 SPECI AL OR HAZARDOUS WASTE

Speci al or Hazardous Waste: |n the event that the Contractor encounters
any suspected special or hazardous. waste materials are encountered, The
Contractor will imrediately notify the Contracting Oficer. The Contracting
Oficer will direct the Contractor to inplenent the Special and Hazardous
Wast e Contingency Plan as specified in Section 01355, Environmental

Prot ecti on.
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3.5 SELECTI ON OF BORROW MATERI AL

Borrow material shall be satisfactory material selected to neet the

requi renents and conditions of the particular fill or enmbankment for which
it is to be used. Borrow material shall be obtained fromexcavation areas
within the limts of the project site, selected by the Contractor or from
approved private sources. Unless otherw se provided in the contract, the
Contractor shall obtain fromthe owners the right to procure material, pay
royalties and ot her charges involved, and bear the expense of devel opi ng
the sources, including rights-of-way for hauling. Unless specifically
provi ded, no borrow shall be obtained within the Iimts of the project site
wi thout prior witten approval. Necessary clearing, grubbing, and

sati sfactory drai nage of borrow pits and the disposal of debris thereon
shal | be considered rel ated operations to the borrow excavation

3.6 BACKFI LL
3.6.1 GENERAL

a. Keep placenent surfaces free of water, waste, and foreign nateri al
during placenent and conpaction of fill and backfill materials.

b. Place and spread fill and backfill naterials in horizontal lifts of
uni formthickness, in a nmanner that avoids segregation, and conpact
each lift to specified densities prior to placing succeeding lifts.
Slope lifts only where necessary to conformto final grades or as
necessary to keep placenent surfaces drai ned of water.

c. During filling and backfilling, keep level of fill and backfill around
each structure and buried tank even

d. |If pipe, conduit, duct bank, or cable is to be laid within fill or
backfill:

1. Fill or backfill to an elevation 2 feet above top of itemto be
| aid.

2. Excavate trench for installation of item

3. Install bedding, if applicable, as specified in Section 02316
EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

4., Install item

5. Backfill envel ope zone and renaining trench, as specified in
Section 02316 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES
SYSTEMS, before resuning filling or backfilling specified in this
section.

e. Tol erances:
1. Final Lines and Grades: Wthin a tolerance of 0.1 foot unless
di mensi ons or grades are shown or specified otherw se.
2. Gade to establish and maintain slopes and drai nage as shown.
Reverse sl opes are not permtted.

f. Settlenment: Correct and repair any subsequent damage to structures,
pavenments, curbs, slabs, piping, and other facilities, caused by
settlenent of fill or backfill material.

Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired

rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi prent .
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Moi sture content of backfill shall be plus 2 to mnus 4 percent optinmum
nmoi st ure.
3.6.2 Backfill Under and Around Structures

a. Under Facilities: Wthin influence area beneath structures, slabs,
pavenents, curbs, piping, conduits, duct banks, and other
facilities, backfill with granular fill, unless otherw se shown.
Pl ace structural fill in lifts of 6-inch maxi numthickness and
conpact each lift to mininumof 95 percent relative conpaction

b. Subsurface Drainage: Backfill with granular drain material, where
shown. Place granular drain material in lifts of 8-inch maxinmum
t hi ckness and conpact each [ift to minimum of 90 percent relative
conpacti on.

3.7 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS
3.7.1 Ceneral Requirenents

Ground surface on which fill is to be placed shall be stripped of live,
dead, or decayed vegetation, rubbish, waste, and other unsatisfactory

mat eri al ; plowed, disked, or otherw se broken up to a depth of 12 inches;
pul veri zed; noistened or aerated as necessary; thoroughly m xed; and
conpacted to at |east 95 percent |aboratory maxi mum density. Conpaction
shal | be acconplished by sheepsfoot rollers, pneumatic-tired rollers,

steel -wheel ed rollers, vibratory conpactors, or other approved equi prment.
The prepared ground surface shall be scarified and noi stened or aerated as
required just prior to placenent of enbanknent materials to assure adequate
bond between enmbanknment nmaterial and the prepared ground surface.

3.8 EMBANKMVENTS
3.8.1 Eart h Enbanknents

Earth enbanknments shall be constructed fromsatisfactory material neeting
the requirenents of earthfill free of organic material and rocks with any
di mension greater than 3 inches. The material shall be placed in
successi ve horizontal |ayers of |oose material not nore than 8 inchesin
depth. Each layer shall be spread uniformy on a soil surface that has
been noi stened or aerated as necessary, and scarified or otherw se broken
up so that the fill will bond with the surface on which it is placed

After spreadi ng, each |ayer shall be plowed, disked, or otherw se broken
up; noistened or aerated as necessary; thoroughly mxed; 95 percent

| aboratory maxi num density. Conpaction requirements for the upper portion
of earth enmbankments form ng subgrade for pavenments shall be identical with
those requirenents specified in paragraph SUBGRADE PREPARATI ON. Conpacti on
shal | be acconplished by sheepsfoot rollers, pneunmatic-tired rollers,

steel -wheel ed rollers, vibratory conpactors, or other approved equi pnent.

3.9 SUBGRADE PREPARATI ON

3.9.1 Construction
Subgrade shall be shaped to |ine, grade, and cross section, and conpacted
as specified. This operation shall include plow ng, disking, and any

nmoi stening or aerating required to obtain specified conpaction. Soft or
ot herwi se unsatisfactory material shall be renoved and replaced with
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satisfactory excavated material or other approved material as directed. Low
areas resulting fromrenoval of unsatisfactory material shall be brought up
to required grade with earthfill materials, and the entire subgrade shal

be shaped to line, grade, and cross section and compacted as specified.

The el evation of the finish subgrade shall not vary nmore than 0.05 foot
fromthe established grade and cross section

3.9.2 Conpacti on

Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi pnent .

3.10 FI NI SHI NG

The surface of excavations, enbanknments, and subgrades shall be finished to
a smooth and compact surface in accordance with the lines, grades, and
cross sections or elevations shown. The degree of finish for graded areas
shall be within 0.1 foot of the grades and el evations indi cated except
that the degree of finish for subgrades shall be specified in paragraph
SUBGRADE PREPARATION. Gutters and ditches shall be finished in a manner
that will result in effective drainage. The surface of areas to be turfed
shall be finished to a snmoothness suitable for the application of turfing
materi al s.

3.11 PLACI NG FI LL OVER GEOYNTHETI CS

3.11.1 Cener al

1. Place fill over geosynthetics with sufficient care so as not to danage
t hem

2. Place fill only by back dunping and spreadi ng only.

3. Dump fill only on previously placed fill.

4. \Wile operating equi prent, avoid sharp turns, sudden starts or stops

t hat coul d damage geosyntheti cs.
3.11.2 Haul i ng
Operate hauling equi pment on mininumof 3 feet of covering.
3.11.3 Spr eadi ng

1. Spreading equi pnment shall be track nounted, |ow ground pressure, D-6 or

lighter.

2. QOperate spreadi ng equi pnent on m ni mum of 12 inches of fill over
geosynt heti cs.

3. Spread fill in sanme direction as unseanmed overlaps to avoid separation

of seans and joints.

4. Never push fill downsl ope. Spread fill over sideslopes by pushing up
from sl ope bottom

5. Flatten winkles of geotextiles, in direction of spreading. Correct
wrinkles in geotextiles as specified in Section 02373 GEOTEXTI LE

6. Correct winkles in geonenbranes as specified in Section 02661 POND AND
RESERVO R LI NERS - LLDPE

7. Maintain proper overlap of unseanmed geosynthetics.

8. Avoid overstressing geosynthetics and seans.

3.11. 4 Conpacti on
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Conpact fill only after uniformy spread to full thickness shown.
3.11.5 Ceosynt heti ¢ Damage

1. Mark punctures, tears, or other damage to geosynthetics, so repairs may
be made.

2. Cear overlying fill as necessary to repair damage.

3. Repairs to geosynthetics shall be nade by respective installers as
specified in respective specification section for each geosynthetic.

3.12 PLACI NG RI PRAP BEDDI NG
a. Place riprap bedding over prepared subgrade to uniformthickness shown.

b. No nechani cal conpaction of riprap is required; however, work riprap
beddi ng as necessary to distribute it and to elimnate detrinental
voi ds. Avoid overworking or Iong pushes that result in segragation of
particle sizes.

c. Gade surface of riprap bedding free fromirregularities and to
tol erances of 0.2 feet from established grade.

d. Place and grade riprap bedding in a manner that avoi ds subgrade
di sturbance di spl acenent or danage to geotextile. Do not push riprap
beddi ng down slope. |If winkles formin geotextile as riprap beddi ng
is placed, correct themas specified in Section 02373 GEOTEXTI LE

3.13 PLACI NG RI PRAP COR RI VER ROCK
a. Place riprap or river rock bedding to uniformthickness shown.

b. Intermx different sizes of pieces to elinnate segregation and to fil
voi ds between | arger pieces with smaller pieces and work surface free
fromirregularities.

c. Use placenent and interm xing nethods that avoid disturbing riprap
beddi ng or danmagi ng existing facilities, conpleted work, or adjacent

property.
d. Wen placing river rock over shotcrete.
3.14  TESTI NG

Testing shall be perfornmed by an approved commercial testing | aboratory or
by the Contractor subject to approval. |If the Contractor elects to
establish testing facilities, no work requiring testing will be pernitted
until the Contractor's facilities have been inspected and approved by the
Contracting Oficer. Field in-place density shall be determined in
accordance with ASTM D 1556, ASTM D 2167 or ASTM D 2922. \Wen ASTM D 2922
is used, the calibration curves shall be checked and adjusted using only
the sand cone nethod as described in ASTM D 1556. ASTM D 2922results in a
wet unit weight of soil and when using this method ASTM D 3017 shall be
used to determ ne the noisture content of the soil. The calibration curves
furni shed with the noisture gauges shall al so be checked along with density
calibration checks as described in ASTM D 3017; the calibration checks of
both the density and npi sture gauges shall be nade at the beginning of a
job on each different type of material encountered and at intervals as
directed by the Contracting Oficer. ASTM D 2937, Drive Cylinder Method
shal |l be used only for soft, fine-grained, cohesive soils. Wen test
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results indicate, as determ ned by the Contracting O ficer, that conpaction
is not as specified, the material shall be renoved, replaced and
reconpacted to neet specification requirenents. Tests on reconpacted areas
shall be performed to determ ne conformance with specification
requirenents. Inspections and test results shall be certified by a

regi stered professional civil engineer. These certifications shall state
that the tests and observations were perfornmed by or under the direct
supervi sion of the engineer and that the results are representative of the
materials or conditions being certified by the tests. The follow ng nunber
of tests, if perforned at the appropriate time, will be the m ni num
acceptabl e for each type operation.

.14.1 Fill and Backfill Material G adation

One test per 1,000 cubic yards stockpiled or in-place source nateri al
Gradation of fill and backfill material shall be determ ned in accordance
with ASTM C 136 ASTM D 422 ASTM D 1140.

.14.2 I n-Place Densities

a. One test per 500 square feet, or fraction thereof, of each lift of
fill or backfill areas conpacted by other than hand-operated nachi nes.

b. One test per 150 square feet, or fraction thereof, of each lift of
fill or backfill areas conpacted by hand-operated nachi nes.

c. One test per 100 linear feet, or fraction thereof, of each lift of
enmbanknent or backfill for roads.

.14.3 Moi sture Contents

In the stockpile, excavation, or borrow areas, a mninmum of two tests per
day per type of material or source of material being placed during stable
weat her conditions shall be perforned. During unstable weather, tests
shal |l be nade as dictated by |local conditions and approved by the
Contracting Oficer.

.14.4 Opt i num Moi sture and Laboratory Maxi num Density

Tests shall be made for each type material or source of material including
borrow material to determine the optimm noi sture and | aboratory nmaxi mum
density values. One representative test per 1500 cubic vyards of fill and
backfill, or when any change in material occurs which nay affect the

opti num noi sture content or | aboratory maxi num density.

.14.5 Tol erance Tests for Subgrades

Conti nuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATI ON shal | be nade during construction of the subgrades.

.15 SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, enbankments and excavati ons shall be kept shaped and
drained. Ditches and drains al ong subgrade shall be maintained to drain
effectively at all times. The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and nmi ntained by the
Contractor in a satisfactory condition until ballast, subbase, base, or
pavenent is placed. The storage or stockpiling of materials on the
finished subgrade will not be permtted. No subbase, base course, ballast,
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t he subgrade has been checked and approved,

or pavenment shall be laid unti
pavenent, or ballast be

and in no case shall subbase, base, surfacing,
pl aced on a nuddy, spongy, or frozen subgrade.

-- End of Section --
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W RE MESH GABI ONS

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 370

ASTM A 641/ A 641M

ASTM A 764

ASTM A 974

ASTM A 975

ASTM B 117

ASTM C 33

ASTM C 136

ASTM D 412

ASTM D 746

ASTM D 792

ASTM D 1242

ASTM D 1499

(1997a) Mechani cal Testing of Steel Products

(1998) Zi nc-Coated (Gl vani zed) Carbon
Steel Wre

(1995) Metallic Coated Carbon Steel Wre,
Coated at Size and Drawn to Size for
Mechani cal Spri ngs

(1997) Wel ded Wre Fabric Gabi ons and
Gabi on Mattresses (Metallic Coated or
Pol yvi nyl Chl oride (PVC) Coated)

(1997) Doubl e- Twi st ed Hexagonal Mesh

Gabi ons and Revet Mattresses
(Metallic-Coated Steel Wre or
Metallic-Coated Steel Wre Wth Pol y(Vinyl
Chl oride) (PVC) Coating)

(1997) Operating Salt Spray (Fog) Apparatus
(1999ael ) Concrete Aggregates

(1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

(1998a) Vul cani zed Rubber and Thernopl astic
Rubbers and Thernopl astic El astoneters -
Tensi on

(1998) Brittleness Tenperature of Plastics
and El astoneters by | npact

(1998) Density and Specific Gavity
(Rel ative Density) of Plastics by
Di spl acenent

(1995a) Resistance of Plastic Materials to
Abr asi on

(1999) Operating Light- and \Water- Exposure
Appar atus (Carbon-Arc Type) for Exposure of
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Pl astics
ASTM D 2240 (2000) Rubber Property-Duroneter Hardness
ASTM G 23 (1996) Operating Light-Exposure Apparat us

(Carbon-Arc Type) Wth and Wthout Water
for Exposure of Nonnetallic Materials

U S. ARMY CORPS OF ENG NEERS (USACE)

CCE CRD-C 144 (1992) Standard Test Method for Resistance
of Rock to Freezing and Thawi ng
1.2  CGENERAL REQUI REMENTS

The work under this specification includes furnishing, assenmbling, filling
and tying open wire nmesh rectangul ar conpartmented gabi ons placed on a
prepared surface of filter material, as specified, and in accordance with
the lines, grades, and dinensions shown or otherw se established in the
field.

1.3 SUBM TTALS

Government approval is required for submittal with "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 04 Sanpl es

Gabi ons or Mattresses
Alternative Wre Fasteners

Sanmpl es of the materials, used to fabricate the gabions or
mattresses, shall be furnished to the Contracting Oficer 60 days
prior to assenbly of units onsite so that testing nay be perforned
by the Governnent in accordance with either ASTM A 974 or ASTM A 975

dependi ng on which systemis being furnished by the Contractor.

SD-06 Test Reports

Gabi ons or Mattresses
Alternative Wre Fasteners

For each shipnent of wire gabions or mattresses delivered to the
site, the Contractor shall furnish the Contracting Oficer, in
duplicate, test reports or records that have been perforned during
the | ast year on all material contained within the shipment neets
t he conposition, physical, and manufacturing requirenents stated in
this specification.

SD-07 Certificates

Stone Fill
Filter Material

A certificate or affidavit signed by a legally authorized
official of the supplier of the stone fill and the supplier of the
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1.

natural filter material that it neets the quality required and
gradation lints specified.

4 DESCRI PTI ON

Gabi ons are doubl e-twi sted wire mesh contai ners of variable sizes,
uniformy partitioned into internal cells, interconnected with other
simlar units, and filled with stone at the project site to formflexible,
permeabl e, nmonolithic structures. Gabions shall be manufactured with all
components nmechanically connected at the production facility. The supply
to the jobsite of unassenbl ed individual wire nmesh conponents (panels)
form ng gabions will not be permitted. Definitions of terns specific to
this specification and to all materials furnished on the jobsite, with the
exception of the rock to fill the baskets and the filter material, shall
refer and be in conpliance with ASTM A 975 for double twi sted wire nesh
Gabi ons.

.5 DEFI NI TI ONS

.5.1 Doubl e twi sted wire nesh Gabi ons

They are classified according to the wire coating, which is applied prior
to manufacturing the nesh. Coating styles are as foll ows:

Style 1, consists of double-twi sted wire nesh nade fromwi re which is
zinc coated before being double twisted into nmesh. Fasteners, |acing
wire, and stiffeners are produced from zi nc-coated wre;

Style 2, consists of double-twi sted wire nesh nade fromwi re which is
coated with Zn-5Al - MM before bei ng double twi sted into nmesh.

Fasteners, lacing wire, and stiffeners are al so produced from Zn-5Al - MV
coated wire;

Style 3, consists of double-twi sted wire nesh, lacing wire, and

stiffeners as Style 1 and overcoated with PVC. Fasteners shall be of

stai nl ess steel wre;

Style 4, consists of double-twi sted wire nesh nade fromwi re which is

al um num coat ed before being double tw sted into nesh. Fasteners,

lacing wire, and stiffeners are al so produced from al um num coated wire.

Style 1 for the wire coating is normally recomended for:

a. pernanent gabion structures, for works installed in non-aggressive
or non-polluted environnments, and this condition renmains unaltered
over tine;

b. tenporary gabion structures, for works in noderately aggressive
envi ronnents, depending on the mininumdesign |ife of the structure.

Style 2 for the wire coating is normally recomended for:

a. pernmanent gabion structures, for works installed in noderately
aggressi ve environnents;

b. tenporary gabion structures, for works in aggressive environments,
dependi ng on the minimum design life of the structure.

Style 3 for the wire coating is normally recommended for both pernmanent
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and tenporary gabion structures, for works installed in aggressive or
pol I uted environnments, or when the aggressiveness of the site is
noderately unpredictable or variable fromlow to high.

Style 4 for the wire coating is very seldomused in the gabion
industry. Its |life expectancy shall be adequately docunented to
guarantee its consistency and reliability.

The determ nation of the rate of aggressiveness (non-aggressive,
nmoderately, or highly aggressive) shall be made on a project-to-project
basis, due to the many vari abl es involved and the |lack of criteria of
general validity. It is normally recomended for the choice to be based on
all the available data and on the experience of existing gabion structures
in simlar environments.

.6 Government Testing and Studi es

.6.1 Sanpl es

Sanpl es of materials used to fabricate the Gabions shall be furnished to
the Contracting Oficer 60 days prior to start of installation. Sanples
will be tested in accordance with specification. The Government reserves
the right to test additional sanples to verify the submtted test records
at the Governnent's expense. Wen the first test results indicate that the
fasteners do not neet the specified requirenents, the additional test will
be at the Contractor's expense. The fasteners will be rejected after two
tests failing to nmeet the requiremnents.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Double tw sted wire mesh Gabi ons

Doubl e twisted wire nmesh Gabi ons shall be Style 3 manufactured with a
non-ravel i ng mesh nmade by twisting continuous pairs of wires through three
hal f turns (commonly called double twi sted) to form a hexagonal - shaped
openi ng. Gabion sizes, wire dianeters, nesh opening sizes, and tol erances
shall conmply with the requirenments of ASTM A 975 (Tables 1, 3, 4, 5, 6, and
Sections 9). Gabions shall neet the follow ng test requirenents:

Metallic coating - The coating weights shall conformto the
requi renents of ASTM A 641/ A 641M O ass 3.

PVC for Coating - The PVC coating shall show no cracks or breaks after
the wires are twisted in the fabrication of the nesh. The initial
properties of PVC coating material shall have a denmponstrated ability to
conformto the foll owi ng requirenents:

a. Specific Gravity - In the range from 1.30 to 1.35 dN dn8, when
tested in accordance with test nethod ASTM D 792;

b. Tensile Strength - Not |ess than 2985 psi when tested in accordance
with test nethod ASTM D 412;

c. Mdulus of Elasticity - Not less than 2700 psi when tested in
accordance with test nmethod ASTM D 412;

d. Har dness - Shore "D' between 50 and 60, when tested in accordance
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with test nmethod ASTM D 2240;

e. Brittleness Tenperature - Not higher than 15 degrees F, or | ower
tenperature when specified by the purchaser, when tested in
accordance with test nmethod ASTM D 746.

f. Resistance to Abrasion - The percentage of the weight |oss shall be
| ess than 12% when tested in accordance with test nethod ASTM D
1242;

g. Salt Spray Exposure and Utra Violet Light Exposure - The PVC shal
show no effect after 3,000 h of salt spray exposure in accordance
with ASTM B 117. The PVC shall show no effect of exposure to ultra
violet light with test exposure of 3,000 h, using apparatus Type E
and 145 degrees F, when tested in accordance with practice ASTM D
1499 and ASTM G 23;

h. Evaluation of Coating After Salt Spray and U traviol et Exposure
Test - After the salt spray test and exposure to ultraviolet |ight,
the PVC coating shall not show cracks nor noticeabl e change of
color, or blisters or splits. |In addition, the specific gravity,
tensile strength, hardness and resistance to abrasion shall not
change nore than 6% 25% and 10% respectively, fromtheir initial
val ues.

Wre Tensile Strength - The tensile strength of the wire used for the
doubl e tw sted nesh, lacing wire, and stiffener, when tested in
accordance with Test Methods and definitions ASTM A 370, shall be in
accordance with the requirenents of ASTM A 641/ A 641M for soft tenper
wire.

Mesh strength and panel to panel joint strength - The mininumstrength
requi renents of the nesh, selvedge wire to mesh connection, panel to
panel connection, and punch test, when tested in accordance with ASTM A
975 Section 13.1, shall be as shown in Table 1. The strength val ues
reported in Ib/ft are referred to the unitary width of the specinen.
The panel to panel test shall denobnstrate the ability of the fastening
systemto achieve the required strength, and indicate the nunber of
wire revolutions for the lacing wire or the ring spacing for ring
fasteners used. The sanme nunber of wire revolutions or ring spacing
shall be used in the field installation

TABLE 1

M ni mum Strength Requirements of Mesh and Connecti ons

Test description Gabions, netallic Gabi ons, PVC

coat ed coat ed

I b/ft I b/ft

Tensile strength 3500 2900
parallel to tw st
Tensile strength 1800 1400
perpendi cul ar to tw st
Connection to sel vedges 1400 1200
Panel to panel (using 1400 1200
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M ni mum Strength Requirements of Mesh and Connecti ons

.1.2.1

Test description Gabions, netallic Gabi ons, PVC
coat ed coat ed
| b/ ft | b/ ft
lacing wire or ring
f asteners
Test description Gabions, netallic Gabi ons, PVC
coat ed coat ed
I b I b
Punch Test 6000 5300
1.2 Alternative Wre Fasteners for Gabions

Subj ect to approval of the Contracting Oficer, alternative fastening
systens may be used in lieu of lacing wire. Alternative fasteners to
lacing wire recommended for woven w re gabi ons and mattresses, according to
ASTM A 975, are steel ring fasteners for nmetallic coated gabions and
mattresses, or stainless steel rings for PVC coated gabi ons and mattresses.
Ring fasteners for woven wire gabions and mattresses shall conply with the
m ni mum requi renents indicated in paragaph R ng Fasteners bel ow, and they
shal | devel op a m ni mum panel to panel joint strength as indicated in TABLE
1. The Contractor shall provide a conplete description of the fastener
system and a description of a properly installed fastener, including
drawi ngs or photographs if necessary. The Contractor shall provide test
results that denobnstrate that the alternative-fastening systemneets the
requirenents of the specifications, according to the followi ng criteria:

a. That the proposed fastener system can consistently produce a panel to
panel joint strength as indicated in the TABLE 1 for double tw sted
wi re nesh gabi ons;

b. That the proposed fastener system does not cause danamge to the
protective coating on the wre;

c. That the Contractor has the proper equi pnment and trained enpl oyees to
correctly install the fasteners;
d. That proper installation can be readily verified by visual inspection
Sanples of wire fasteners with their certified test records shall be
submitted at |east 60 days in advance to the Contracting Oficer for
approval . The Government reserves the right to test additional sanples to
verify the submtted test records at the Governnent's expense. Wen the
first test results indicate that the fasteners do not neet the specified
requirenents, the additional test will be at the Contractor's expense. The
fasteners will be rejected after two tests failing to nmeet the requirenents.

Ri ng Fasteners

The tensile strength of the zinc-coated steel wire, zinc-5% alum num coated
m schnmetal all oy-coated steel wire and al um num coated steel wire used for
fasteners shall be in accordance with the requirenments of ASTM A 764, Type
A B, or C Table 2 or Table 3. Any fastener system shall give the nunber
of fasteners required to conply with TABLE 1, in accordance with ASTM A 975
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(Section 13.1.2) for woven wire gabions and mattresses. Ring fasteners
shall not be installed nore than 4 inches apart. Each fastener type shal
be closed and the free ends of the fastener shall overlap a mnimmof 1
inch. The manufacturer or supplier shall state the nunber of fasteners
required for all vertical and horizontal connections for single and
mul ti pl e basket joining. Approved ring fasteners including fasteners nade
of stainless steel shall be subject to the salt spray test and pull-apart
resi stance test and shall be docunented by actual testing of panel to pane
connections within the | ast year by validated | aboratories.

a. Salt Spray Test - A set of two identical rectangul ar gabi on panels,
each with a width about 10-1/2 nesh openings along a selvedge wre,
shal |l be joined by properly installed wire fasteners along the two
sel vedge wires so that each fastener confines two sel vedge and two nesh
wires. |If the fasteners are also to be used to joint two individual
enpty gabi on baskets, two additional selvedge wi res which are each
mechani cal |y wrapped with nmesh wires shall be included so that each
fastener confines four selvedge and four nmesh wires. The set of the
jointed panels shall be subject to salt spray test, ASTMB 117, for a
period of not less than 48 hours. At the end of the test, the
fasteners, the selvedge, or nmesh wires confined by the fasteners shal
show no rusty spots on any part of the surface excluding the cut ends.
A properly installed fastener shall meet the foll owi ng requirenments:

1) Each interlocking fastener shall be in a | ocked and cl osed position

2) Each ring fastener shall be closed, and the free ends of the
fastener shall overlap a mininumof 1 inch

b. Pull-Apart Resistance Test - A new set of the jointed panels, which are
prepared by the sane nethod as specified in the salt spray test but
wi t hout being subject to the 48-hour salt spray test, shall be nounted
on a | oading machine with grips or clanps such that the panels are
uniformy secured along the full width. The grips or clanps shall be
designed to transmit only tension forces. The load will then be
applied at a uniformrate of 50 | bs/sec until failure occurs. The
failure is defined as when the maxi numload is reached and a drop of
strength is observed with subsequent |oading or the opening between any
two cl osest selvedge wires, applicable to a fastener confining either
two or four selvedge wires, becones greater than 2 inches at any place
al ong the panel width. The strength of the jointed panels at failure
shall have a minimum as indicated in TABLE 1.

2.1.3 Testi ng

Test records nmade within one year by certified | aboratories and Gover nnment
agencies will be used to deternine the acceptability of the fastening
system Sanples of wire fasteners and sanples of material for fabricating
the gabions and nattresses with their certified test records shall be
submitted at |east 60 days in advance to the Contracting Oficer for
approval . The Government reserves the right to test additional sanples to
verify the submtted test records at the Governnent's expense. Wen the
first test results indicate that the fasteners do not neet the specified
requirenents, the additional test will be at the Contractor's expense. The
fasteners will be rejected after two tests failing to neet the requirenents.

2.1.4 Stone Fill

2.1.4.1 Cener al
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For gabions, the ability to function properly depends upon their stability,
which is partly dependi ng upon the rocks filling them Rock sizes should
be chosen to prevent themfromfalling through the mesh of the gabions.

The rock has also to withstand natural weathering processes during the life
of the project that would cause it to breakdown to sizes smaller than the
wi re nmesh opening dinensions. Rock to fill gabions shall be durable and of
suitable quality to ensure pernanence in the structure and clinmate in which
it is to be used.

a. Delivery. Rock shall be delivered to the work site in a manner to
mnimze its reduction in sizes (breakdown) during the handling of the
rock, and be placed and secured within the assenbl ed and interconnected
gabi on.

b. Sources. The sources from which the Contractor proposes to obtain the
material shall be selected well in advance of the tine when the
material will be required in the work. The inclusion of nore than 5%
by weight of dirt, sand, clay, and rock fines will not be permtted.
Rock may be of a natural deposit of the required sizes, or may be
crushed rock produced by any suitable nethod and by the use of any
device that yields the required size linmts chosen in TABLE 4.

c. Properties. Rocks shall be Salt River rock and shall be hard, angular
to round, durable and of such quality that they shall not disintegrate
on exposure to water or weathering during the Iife of the structure.

d. Non-listed Source. The Contractor may, as an option, propose to
furni sh stone fromone non-listed source. The Governnent nay make such
i nvestigations and tests as necessary to determ ne whether acceptable
stone can be produced fromthe proposed source. Suitable sanples of
stone fill material shall be collected in the presence of a Government
representative and submitted to the Contracting O ficer for approval
prior to delivery of any such material to the work site. Unless
otherw se specified, all test sanples shall be obtained and delivered
at the Contractor's expense to the project site at |east 60 days in
advance of the tine when placing of the stone-filled gabions is
expected to begin. Suitable tests and/or service records will be used
to determne the acceptability of the stone. 1In the event suitable
test reports and service records are not available, as in the case of
newl y operated sources, the material may be subjected to petrography
anal ysis, specific gravity, absorption, wetting and drying, freezing
and thawi ng, and such other tests as may be consi dered necessary to
denonstrate to the satisfaction of the Contracting O ficer that the
materials are acceptable for use in the work. All tests will be nade
by or under the supervision of the Governnent and at its expense.

2.1.4.2 Stone Quality

Stone fill, crushed stone, shall neet the quality requirenents of ASTM C 33,
and freezing and thawi ng requirenents of COE CRD-C 144 for the region of
the United States in which the structure will be constructed.

2.1.4.3 Gradation

Gradation of stone for gabions shall be perforned every 100 tons placed
under this contract in accordance with ASTM C 136. Sizes of rock to fil
gabi ons are chosen on the basis of the mesh sizes, the structure's

thickness, and within the limts shown in TABLE 4. Wthin each range of
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2.

sizes, the rock shall be | arge enough to prevent individual pieces from
passi ng through the nesh openings. Each range of sizes may allow for a
vari ation of 5% oversize rock by weight, or 5% undersize rock by weight, or
bot h.

a. Oversize Rock. 1In all cases, the sizes of any oversize rock shal
all ow for the placenent of three or nore layers of rock within each
gabi on conpartnent.

b. Undersize Rock. 1In all cases, undersize rock shall be placed within
the interior of the gabion conpartnent and shall not be placed on the
exposed surface of the structure. There shall be a maxinumlinmt of 5%
undersi ze or 5% oversi ze rock, or both, w thin each gabi on conpartnent.

The required rock gradation is reported in Table 4.

TABLE 4
Requi red rock gradation for gabions

Type of structure Thickness (height) inch Rock sizes inch

Gabi ons Less than 12

4 - 8
Gabi ons 12 or hi gher 4 1

2
1.5 Filter Material

Filter fabrics shall neet the provisions of Section 02373 GEOTEXTI LE

PART 3 EXECUTI ON

3.

3.

1 MATERI AL DELI VERY

Gabi ons shall be delivered with all conponents nechanically connected at
the production facility. Al gabions are supplied in the coll apsed form
either folded or bundled or rolled, for shipping. Bundles are banded
together at the factory for ease of shipping and handli ng.

a. Gabions shall be delivered to the jobsite | abeled in bundles. Labels
shal | show t he di nensi ons of the gabi ons included, the nunber of pieces
and the col or code.

.2 FOUNDATI ON PREPARATI ON

After excavation or stripping, to the extent indicated on the draw ngs or
as directed by the Contracting Officer, all remaining | oose or otherw se
unsuitable materials shall be renmoved. All depressions shall be carefully
backfilled to grade. |If pervious materials are encountered in the
foundati on depressions, the areas shall be backfilled with free-draining
materials. O herwi se, the depressions shall be backfilled with suitable
mat eri al s from adj acent required excavation, or other approved source, and
conpacted to a density at |least equal to that of the adjacent foundation

Any debris that will inpede the proper installation and final appearance of
the gabion | ayer shall also be renmoved, and the voids carefully backfilled
and conpacted as specified above. Imrediately prior to placing the
material, the Contracting Oficer shall inspect the prepared foundation

surface, and no material shall be placed thereon until that area has been
appr oved.

3 FI LTER PLACEMENT
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Filter material shall be placed as shown on plans in a nanner satisfactory
to the Contracting Oficer. Any damage to the foundation surface during
the filter placenent shall be repaired before proceeding with the work.
Conpaction of the filter materials will not be required, but it shall be
finished to present a reasonably even surface free from nmounds or w ndrows.

.4 ASSEMBLY
. 4.1 Double tw sted wire mesh Gabi ons

The gabi ons shall be opened and unfol ded one by one on a flat, hard
surface. Gabion units over 6 foot in Iength usually have an extra shi pping
fold, which nust be renobved. The sides, ends and di aphragns shall be
lifted up into a vertical position to forman open box shape. The back and
the front panels of the gabion shall be connected to the end panels and
center diaphragms. The top corner of the end panels and center di aphragns
have a selvedge wire extending approximtely 4 inches out fromthe corner
edge. The end panels and the di aphragns shall be raised to a vertica
position and the selvedge wire shall be wapped around the edge wire of the
top and back panels.

.5 LACI NG OPERATI ONS
.5.1 Doubl e Twi sted Wre Mesh Gabi ons

Either lacing wire or ring fasteners are permtted to | ace double twi sted
wi re mesh Gabi ons.

a. Wen using lacing wire, a piece of wire 1.2 to 1.5 tinmes the |length of
the edge to be laced shall be cut off. |If the edge of the basket is 3
foot long, no nore than 4 to 5 feet of wire shoul be uses at a tine to
| ace. For vertical joints, starting at the bottom end of the panel
the lacing wire shall be twi sted and wapped two tinmes around the
bott om sel vedge and doubl e and single | oops shall be alternated through
at intervals not bigger than 4 to 6 inches. The operation shall be
finished by | ooping around the top selvedge wire. The use of pliers to
assenble the units with lacing wire is normally recomended.

b. When steel wire ring fasteners are used, the rings shall be installed
at the top and bottom connections of the end and center di aphragns.
The ring spacing shall be based on the mnimum pull apart strength as
specified in TABLE 1. 1In any case, the maxi mumring spacing al ong the
edges shall not exceed 6 inches. The use of either a nechanical or a
pneumatic fastening tool for steel wire ring fasteners is required.
Ri ng fasteners shall be gal vani zed, stainless steel or Zn-5%
al um num m schretal all oy coat ed.

.6 | NSTALLATI ON AND FI LLI NG

Enpty gabion units shall be assenbled individually and placed on the
approved surface to the lines and grades as shown or as directed, with the
si des, ends, and di aphragns erected in such a manner to ensure the correct
position of all creases and that the tops of all sides are level. A
gabion units shall be properly staggered horizontally and vertically as
shown in the construction drawi ngs. Finished gabion structures shall have
no gaps along the perineter of the contact surfaces between adjoining
units. Al adjoining enpty gabion units shall be connected al ong the
perineter of their contact surfaces in order to obtain a nonolithic
structure. All lacing wire termnals shall be securely fastened. Al
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3.

joining shall be nmade through sel vedge-to-sel vedge or sel vedge-to-edge wire
connection; mesh-to-mesh or sel vedge-to-nesh wire connection is prohibited
except in the case where baskets are offset or stacked and sel vedge-to-nesh
or mesh-to-nesh wire connection woul d be necessary. As a mnimm a
fastener shall be installed at each nmesh opening at the | ocation where nesh
wire neets selvedge or edge wre.

a. The initial line of basket units shall be placed on the prepared filter
| ayer surface and adjoi ning enpty baskets set to |ine and grade, and
common sides with adjacent units thoroughly |aced or fastened. They
shall be placed in a manner to renmove any kinks fromthe nmesh and to a
uni formalignnment. The basket units then shall be partially filled to
provi de anchorage agai nst defornation and di spl acenent during the
filling operation. The stone shall be placed in the units as specified
i n paragraph Stone Fill, subparagraph G adation, part b

b. Undue deformation and bul ging of the nesh shall be corrected prior to
further stone filling. Care shall be taken, when placing the stone by
hand or machine, to assure that the PVC coating on gabions will not be
damaged. All visible faces shall be filled with sone hand pl acenent to
ensure a neat and conpact appearance and that the void ratio is kept to
a mni mum

c. Gabions shall be uniformy overfilled by about 1 to 2 inches to
conpensate for future rock settlenents. Gabions can be filled by any

kind of earth-filling equipnent, such as a backhoe, gradall, crane,
etc. The maxi num hei ght from which the stones may be dropped into the
baskets shall be 4 feet. |If PVC coated materials are used, no work

shal | take place unless the anbient tenperature is above 20 degrees F.

.6.1 Doubl e twi sted wire nesh Gabi ons

After the foundation has been prepared, the pre-assenbl ed gabi ons shall be
pl aced in their proper location to formthe structure. Gabions shall be

connected together and aligned before filling the baskets with rock. Al
connections (panel -to-panel) and basket-to-basket shall be already carried
out as described in paragraph ASSEMBLY. Stone fill shall have a gradation

of 4 to 12 inches, as described in paragraph G adation, and shall be placed
in1 foot lifts. Cells shall be filled to a depth not exceeding 1 foot at
atinme. The fill layer should never be nore than 1 foot higher than any
adjoining cell. Stiffeners or internal cross ties shall be installed in
all front and side of the gabions at 1/3 and 2/3 of the height for 3 feet
or higher gabions, as the cell is being filled. Stiffeners shall be
installed in the center of the cells. 1In 1.5 foot high units, stiffeners
or internal crossties are not required. Internal cross ties, or
alternatively the preformed stiffeners, shall be | ooped around three

twi sted wire nesh openi ngs at each basket face and the wire term nals shal
be securely twisted to prevent their |oosening. The nunber of voids shal
be minimzed by using a well-graded stone in order to achieve a dense,
conpact stone fill. Al corners shall be securely connected to the

nei ghbori ng baskets of the same |ayer before filling the units. Wen nore
than one | ayer of gabions is required, in order for the individual units to
becone incorporated into one continuous structure, the next |ayer of

gabi ons shall be connected to the layer underneath after this |ayer has
been securely closed. Gabions shall be uniformy overfilled by about 1 to
2 inches to conmpensate for future rock settlenents.

6.2 Non-r ect angul ar Shapes
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Gabi on units can conformto bends up to a radius of curvature of 60 to 70
feet without alterations. Units shall be securely connected together
first, and be placed to the required curvature, holding themin position by
staking the units to the ground with hardwood pegs before filling. For

ot her shapes, bevels and nmiters can be easily formed by cutting and folding
the panels to the required angl es.

T CLCSI NG

Lids shall be tightly secured along all edges, ends and di aphragms in the
same manner as described for assenbling. Adjacent lids nay be securely
attached sinultaneously. The panel edges shall be pulled to be connected
usi ng the appropriate closing tools where necessary. Single point |everage
tools, such as crowbars, nmay damage the wire nesh and shall not be used.

Al end wires shall then be turned in.

-- BEnd of Section --
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SECTI ON 02821

FENCI NG

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 121 (1999) Zinc-Coated (Gal vani zed) Steel
Barbed Wre

ASTM A 153/ A 153M (2000) Zinc-Coating (Hot Dip) on Iron and
St eel Har dwar e

ASTM A 392 (1996) Zinc-Coated Steel Chain-Link Fence
Fabric

ASTM A 491 (1996) Al umi num Coated Steel Chain-Link
Fence Fabric

ASTM A 780 (2000) Repair of Danmaged and Uncoated Areas
of Hot-Di pped Gal vani zed Coati ngs

ASTM A 824 (1995) Metallic-Coated Steel Marcelled
Tension Wre for Use Wth Chain Link Fence

ASTM C 94/ C 94M (2000) Ready- M xed Concrete

ASTM F 626 (1996a) Fence Fittings

ASTM F 883 (1997) Padl ocks

ASTM F 900 (1994) Industrial and Commercial Swi ng Gates

ASTM F 1043 (2000) Strength and Protective Coatings on

Metal I ndustrial Chain-Li nk Fence Framework

ASTM F 1083 (1997) Specification for Pipe, Steel,
Hot - Di pped Zi nc- Coat ed (Gal vani zed) Wl ded,
for Fence Structures

ASTM F 1184 (1994) Industrial and Commrercial Horizontal
Slide Gates

.2 SUBM TTALS

CGovernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
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that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-07 Certificates
Chai n Li nk Fence

Statenent, signed by an official authorized to certify on behalf
of the manufacturer, attesting that the chain |link fence and
conponent materials neet the specified requirenents.

DELETED

1.3 APPROVAL OF POLYVI NYL CHLORI DE- COATED FENCE MATERI ALS

Pol yvi nyl chloride-coated fence materials shall be throughly inspected for
cracking, peeling, and conformance with the specifications by the
Contracting Oficer's Representative prior to installation. Any fence
materials rejected by the Contracting Officer's Representative shall be
replaced by the contractor with approved materials at no additional cost to
the Governnent.

PART 2  PRODUCTS
2.1 FENCE FABRI C

Fence fabric shall conformto the foll ow ng:
2.1.1 Chain Link Fence Fabric

ASTM A 392, Cass 1, zinc-coated steel wire with mininum coating wei ght of
1.2 ounces of zinc per square foot of coated surface, or ASTM A 491, Type
I, alum num coated steel wire. Fabric shall be fabricated of 9 gauge wire
woven in 2 inch nesh. Polyvinyl chloride coating for fabric and all other
fence conponents shall be manufacturer's standard in color. Fabric height
shall be 6 feet. Fabric shall be twi sted and barbed on the top sel vage and
knuckl ed on the bottom sel vage.

2.2 GATES

ASTM F 900 and/or ASTM F 1184. Gate shall be the type and swi ng shown.
Gate frames shall conformto strength and coating requirenments of ASTM F
1083 for Group IA steel pipe, with external coating Type A, nom nal pipe
size (NPS) 1-1/2. Gate franes shall conformto strength and coating
requirenents of ASTM F 1043, for Goup IC, steel pipe with external coating
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Type A or Type B, nomi nal pipe size (NPS) 1-1/2. Gate franes shall be

pol yvi nyl chloride-coated steel pipe (Goup IA)with external coating Type
A, a nominal pipe size (NPS) 1-1/2, conform ng to ASTM F 1043. Gate fabric
shall be as specified for chain link fabric. Gate |eaves nore than 8 feet
wi de shall have either internedi ate nmenbers and di agonal truss rods or
shal | have tubul ar nenbers as necessary to provide rigid construction, free
fromsag or twist. Gate |leaves less than 8 feet wide shall have truss rods
or internediate braces. Internediate braces shall be provided on all gate
franes with an el ectro-mechanical |ock. Gate fabric shall be attached to
the gate frame by method standard with the manufacturer except that welding
will not be permtted. Latches, hinges, stops, keepers, rollers, and other
hardware itenms shall be furnished as required for the operation of the
gate. Latches shall be arranged for padl ocking so that the padl ock will be
accessible fromboth sides of the gate. Stops shall be provided for

hol ding the gates in the open position. For high security applications,
each end nenber of gate franes shall be extended sufficiently above the top
menber to carry three strands of barbed wire in horizontal alignnent with
barbed wire strands on the fence.

2.3 POSTS
2.3.1 Metal Posts for Chain Link Fence

ASTM F 1083, zinc-coated. Goup IA wth external coating Type A steel
pipe. Goup |IC steel pipe, zinc-coated with external coating Type A or
Type B and Goup Il , roll-forned steel sections, shall neet the strength
and coating requirenents of ASTMF 1043. Goup I1l, ASTMF 1043 steel

H section may be used for line posts in lieu of |line post shapes specified
for the other classes. Sizes shall be as shown on the draw ngs. Line
posts and term nal (corner, gate, and pull) posts selected shall be of the
same designation throughout the fence. Gate post shall be for the gate
type specified subject to the linmtation specified in ASTM F 900 and/ or
ASTM F 1184.

2.4 BRACES AND RAILS

ASTM F 1083, zinc-coated, Goup |IA steel pipe, size NPS 1-1/4. Goup IC
steel pipe, zinc-coated, shall neet the strength and coating requirenents
of ASTM F 1043. Goup IIl, forned steel sections, size 1-21/32 inch,
conform ng to ASTM F 1043, may be used as braces and rails if Goup Il line
posts are furni shed.

2.5 W RE
2.5.1 Tension Wre

Tension wire shall be Type | or Type Il, Cass 2 coating, in accordance
with ASTM A 824.

2.6  ACCESSCRI ES

ASTM F 626. Ferrous accessories shall be zinc or alum numcoated. Truss
rods shall be furnished for each ternminal post. Truss rods shall be
provided with turnbuckles or other equival ent provisions for adjustnent.
Barbed wire shall be 2 strand, 12-1/2 gauge wire, zinc-coated, Class 3 in
accordance with ASTM A 121 or alum num coated Type | in accordance with
ASTM A 121. M scel |l aneous hardware coatings shall conformto ASTM A 153/ A
153M unl ess nodi fied. Threaded hardware shall be painted to match

pol yvi nyl chl oride coati ngs.
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2.7 CONCRETE

ASTM C 94/ C 94M wusing 3/4 inch maxi mum si ze aggregate, and having m ni num
compressive strength of 3000 psi at 28 days. Gout shall consist of one
part portland cenent to three parts clean, well-graded sand and the mi ni num
anount of water to produce a workable mx

2.8 PADLCOCKS

Padl ocks shall conformto ASTM F 883, Type POl, Options A B, and G EPB
Size 1-3/4 inch. Al padlocks shall be keyed alike.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Fence shall be installed at locations as directed by the Contracting
Oficer. The area on either side of the fence line shall be cleared a

m ninmumof 5 feet either side. Line posts shall be spaced equidistant at
interval s not exceeding 10 feet. Terminal (corner, gate, and pull) posts
shal | be set at abrupt changes in vertical and horizontal alignnent.
Fabric shall be continuous between term nal posts; however, runs between
term nal posts shall not exceed 500 feet. Any danage to gal vani zed
surfaces, including welding, shall be repaired with paint containing zinc
dust in accordance with ASTM A 780.

3.2 EXCAVATI ON

Post hol es shall be cleared of |oose material. Waste material shall be
spread where directed. The ground surface irregularities along the fence
line shall be elimnated to the extent necessary to maintain a 1 inch

cl earance between the bottom of the fabric and finish grade.

3.3 POST | NSTALLATI ON
3.3.1 Posts for Chain Link Fence

Posts shall be set plunb and in alignment. Except where solid rock is
encountered, posts shall be set in concrete to the depth indicated on the
drawi ngs. \Where solid rock is encountered with no overburden, posts shal
be set to a mninmumdepth of 18 inches in rock. Were solid rock is
covered with an overburden of soil or |oose rock, posts shall be set to the
m ni mum depth indicated on the drawi ng unless a penetration of 18 inches in
solid rock is achieved before reaching the indicated depth, in which case
dept h of penetration shall terminate. Al portions of posts set in rock
shall be grouted. Portions of posts not set in rock shall be set in
concrete fromthe rock to ground level. Posts set in concrete shall be set
in holes not |ess than the dianeter shown on the drawings. D aneters of
holes in solid rock shall be at least 1 inch greater than the |argest cross
section of the post. Concrete and grout shall be thoroughly consolidated
around each post, shall be free of voids and finished to forma done.
Concrete and grout shall be allowed to cure for 72 hours prior to
attachnent of any itemto the posts. Goup Il line posts may be

mechani cally driven, for tenporary fence construction only, if rock is not
encountered. Driven posts shall be set to a mininmumdepth of 3 feet and
shall be protected with drive caps when being set. For high security
fences, fence post rigidity shall be tested by applying a 50 pound force on
the post, perpendicular to the fabric, at 5 feet above ground; post
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nmovenent neasured at the point where the force is applied shall be |ess
than or equal to 3/4 inch fromthe rel axed position; every tenth post shal
be tested for rigidity; when a post fails this test, further tests on the
next four posts on either side of the failed post shall be nade; all failed
posts shall be renoved, replaced, and retested at the Contractor's expense.

3.4 RAI LS
3.4.1 Top Rai

Top rail shall be supported at each post to forma continuous brace between
term nal posts. Were required, sections of top rail shall be joined using
sl eeves or couplings that will all ow expansion or contraction of the rail

3.4.2 Bott om Rai |

The bottomrail shall be bolted to double rail ends and double rail ends
shal |l be securely fastened to the posts. Bolts shall be peened to prevent
easy renoval. Bottomrail shall be installed before chain Iink fabric.

3.5 BRACES AND TRUSS RODS

Braces and truss rods shall be installed as indicated and in conformance
with the standard practice for the fence furnished. Horizontal
(conpression) braces and di agonal truss (tension) rods shall be installed
on fences over 6 feet in height. A center brace or 2 diagonal truss rods
shall be installed on 12 foot fences. Braces and truss rods shall extend
fromtermnnal posts to line posts. Diagonal braces shall forman angl e of
approximately 40 to 50 degrees with the horizontal. No bracing is required
on fences 6 feet high or less if atop rail is installed.

3.6  TENSI ON W RES

Tension wires shall be installed along the top and bottom of the fence line
and attached to the term nal posts of each stretch of the fence. Top
tension wires shall be installed within the top 1 foot of the installed
fabric. Bottomtension wire shall be installed within the bottom 6 inches
of the installed fabric. Tension wire shall be pulled taut and shall be
free of sag.

3.7 CHAI'N LI NK FABRI C

Chain link fabric shall be installed on the side of the post indicated.
Fabric shall be attached to term nal posts with stretcher bars and tension
bands. Bands shall be spaced at approximately 15 inch intervals. The
fabric shall be installed and pulled taut to provide a smooth and uniform
appearance free fromsag, w thout permanently distorting the fabric dianond
or reducing the fabric height. Fabric shall be fastened to line posts at
approximately 15 inch intervals and fastened to all rails and tension wres
at approximately 24 inch intervals. Fabric shall be cut by untw sting and
renovi ng pickets. Splicing shall be acconplished by weaving a single

pi cket into the ends of the rolls to be joined. The bottom of the
installed fabric shall be 1 plus or mnus 1/2 inch above the ground. For
hi gh security fence, after the fabric installation is conplete, the fabric
shal | be exercised by applying a 50 pound push-pull force at the center of
the fabric between posts; the use of a 30 pound pull at the center of the
panel shall cause fabric deflection of not nore than 2-1/2 inches when
pulling fabric fromthe post side of the fence; every second fence pane
shall neet this requirement; all failed panels shall be resecured and
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retested at the Contractor's expense.
3.8  GATE | NSTALLATI ON

Gates shall be installed at the locations as directed by the Contracting
Oficer. Hinged gates shall be nounted to swing as directed. Latches,
stops, and keepers shall be installed as required. Lift gates shall be
installed as recomended by the manufacturer. Padl ocks shall be attached
to gates or gate posts with chains. Hi nge pins, and hardware shall be
wel ded or otherw se secured to prevent renpval

3.9 GROUNDI NG

Fences crossed by overhead powerlines in excess of 600 volts shall be
grounded as specified in Section 16450, GROUNDI NG. Fences shall be
grounded on each side of all gates, at each corner, at the closest approach
to each building | ocated within 50 feet of the fence, and where the fence
al i gnnment changes nore than 15 degrees. G ounding |ocations shall not
exceed 650 feet. Each gate panel shall be bonded with a flexible bond
strap to its gate post. Fences crossed by powerlines of 600 volts or nore
shal | be grounded at or near the point of crossing and at distances not
exceedi ng 150 feet on each side of crossing. G ound conductor shal
consi st of No. 8 AWG solid copper wire. Gounding electrodes shall be 3/4
inch by 10 foot |ong copper-clad steel rod. El ectrodes shall be driven
into the earth so that the top of the electrode is at |east 6 inches bel ow
the grade. Wiere driving is inpracticable, electrodes shall be buried a
m ni mum of 12 inches deep and radially fromthe fence. The top of the
el ectrode shall be not less than 2 feet or nore than 8 feet fromthe fence.
Ground conductor shall be clamped to the fence and el ectrodes with bronze
grounding clanps to create electrical continuity between fence posts, fence
fabric, and ground rods. After installation the total resistance of fence
to ground shall not be greater than 25 ohns.

-- End of Section --
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SECTI ON 02915

TRANSPLANTI NG EXTERI OR PLANT MATERI AL

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A300 (1995) Tree Care (Operations - Trees, Shrubs
and O her Wody Pl ant Mi ntenance

AMERI CAN NURSERY AND LANDSCAPE ASSOCI ATI ON (ANLA)
ANLA Z60. 1 (1996) Nursery Stock

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 4972 (1995a) pH of Soils
ASTM D 5268 (1992; R 1996) Topsoil Used for Landscaping
Pur poses

.2 SUBM TTALS

CGovernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Fi ni shed Grade and Topsoil; G RE
Underground Uilities; G RE

Del ivered Topsoil; G RE
obstructions Bel ow Gound; G RE

Fol | owi ng Contractor's review and approval, Contractor shall
submit to the Contracting O ficer one reproduci bl e transparency
(vellum and two prints of each Landscape Sal vage Drawing to a
scal e for review.

Fi ni shed grade status; |ocation of underground utilities and
facilities; and availability of topsoil fromthe stripping and
stock piling operation.

SD- 03 Product Data

Super Absorbent Polyners; G RE
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Manufacturer's literature including physical characteristics,
application and installation instructions.

Equi pnent; G RE

A listing of equipnent to be used for the transplanting
operation,including size nodel, year and type of nechanical tree
transpl anti ng equi pnent.

Equi pnent Lists: Follow ng Contractor's review and approval,
submit to the Contracting Officer 6 conplete lists of nmajor itens
of landscape equi pnment and materials necessary to safely and in
conpliance with all Federal, State and Cty of Phoeni x regul ati ons
for the salvaging, transporting and planting exterior planting
materials. This list shall be submtted within 30 cal endar days
after date of Agreement. Submit all items at one tinme. Partia
list will not be acceptable. Submittals shall include the
Manuf acturer's Specifications, weights, space requirenents,
physi cal dinensions, rating of equi pnent and suppl enent al
i nformati on requested by the Contracting Officer. \Where a
submittal sheet describes itenms in addition to that item being
submitted, delete such items. Cearly note equi pnrent and materials
whi ch deviate fromthose shown or specified in size, weight,
requi red clearances, and |ocation of access. Mdifications to the
Work as shown or specified in subnmttals shall be indicated and
shall be provided by the Contractor as a part of the Wrk.

Transplanting Plan; G RE

Met hods to be used for each plant species to be transpl anted
ensuring survivability.

Mai nt enance Record

Mai nt enance work performed, quantity of plant |osses, and
repl acenents; and di agnosis of unhealthy plant naterial

A witten record shall be furnished to the Contracting Oficer of
t he mai nt enance work perforned each week including quantity of
pl ant | osses, replacenments, and diagnosis of any unhealthy plant
materials and the prescribed treatnent.

SD- 06 Test Reports

Soil Test; G
Percol ation Test; G
Recycl ed Conpost; G

Certified reports of inspections and |aboratory tests, prepared
by an i ndependent testing agency, including analysis and
interpretation of test results. Each report shall be properly
identified. Test nethods used and conpliance with recognized test
standards shall be described.

SD-07 Certificates
Topsoi l; G

Fertilizer; G
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1

Soil Conditioner; G
pH Adjuster; G
Pesticide; G

Prior to delivery of materials, certificates of conpliance
attesting that materials neet the specified requirenents.
Certified copies of the material certificates shall include the
fol | owi ng.

1) Certification of recycled content or

2) Statenent of recycled content.

3) Certification of origin including the nane, addresses
and tel ephone nunmber of manufacturer

SD-10 Operation and Mai ntenance Data
Mai nt enance | nstructions; G

Instruction for care of installed plant material during initial
est abl i shnent period and | ong term care.

3 GENERAL REQUI REMENTS

The Contractor shall neet the followi ng requirenents and shall subnmit the
necessary witten docunentation to the Contracting Officer at the
preconstruction conference as herein specified:

a. Mist be an Arizona |licensed | andscape Contractor, in good standing.

b. Submit alist of a nmnimumof two native plant sal vage projects which
satisfactorily conpleted and i nvol ved the sal vagi ng of native tree
speci es.

c. The list shall include the dates of the project work, type of equiprent
used, description of the project and work performed, the name and phone
nunber of a contact person representing the agency, conpany or owner
for which the work was conpl et ed

d. Crews must have the capabilities to performthe work. Submt a list of
the native tree relocation contractors key personnel, m ninmm one, who
wi || supervise and performthe actual rel ocation operations. The person
listed nust be on site and in responsible charge during all operations.

e. The Contractor nust denonstrate the ability to nobilize for the scale
and tinmely conpletion of the work. The Contractor shall submit a list
of avail abl e equi prent, |ocation of equi prent and personnel or
repl acenent personnel with equal qualifications which will remain on
the job throughout the duration of the project and that replacenent
personnel will be subject to approval by the Contracting Oficer

f. Must have reviewed the plans, specifications and special provisions and
visited the site prior to bidding.

Al'l County, State and Federal pernmits which may be applicable to the
Transpl anting of Exterior Plant Material shall be obtained and paid for by
the Contractor.

The specified existing indigenous materials shall be sal vaged and

mai ntained as a part of this contract per the Cty of Phoenix regul ations.
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The existing plants shall be salvaged in a nanner consistent with
prof essi onal practi ce.

The Contractor shall obtain a native plant salvage permt fromthe Cty of
Phoeni x. The follow ng information shall be provided by the Contractor
prior to issuance of the pernmt:

a. Location of where the plants are to be delivered.

b. Methodol ogy for side-boxing of Native Speci nens consistent with
pr of essi onal practice.

c. A visual inspection/audit of existing plants itenized to be sal vaged on
the denolition plans.

The Contractor shall preserve and protect all existing vegetation (such as
trees, shrubs, cacti and grass), within the project limts which does not
unreasonably interfere with the sal vage operation as may be determ ned by
the Contracting Oficer. The Contractor shall be responsible for
replacenent in kind and to the satisfaction of the Contracting Oficer for
all unauthorized cutting, removing or altering or existing vegetation,

i ncl udi ng danage due to carel ess operation of equipnment, stockpiling of
materials or tracking of terrain by equi pnent.

Hol es, cavities, trenches and depressions resulting fromthe plant

renoval s, except in areas to be excavated, shall be backfilled with

sui table material which shall be conpacted to a density of not |ess than 95
per cent of the maxi num density as determ ned in accordance with the
requirenents of the applicable test nethods specified herein or as directed
by the Contracting O ficer

Trees shall be pruned and renpved by side boxing.

Pruni ng shall be done to rempve a certain anmount of foliage which is
proportionate to the amount of root systemelimnated during the boxing
operation, and to renpve a portion of the | ow breaking trunks to provide an
aesthetic framework of branches that preserves the size and character of
the plant and enhance the vertical formof multi trunk specinmens. The
Contractor shall identify the major limts to be retained and renove

approxi mately 60%to 80% of the remai ning medi um and smal |l er sized branches.

After pruning, the Contractor shall determine the size of box to be used
based on the follow ng guidelines:

Trunk Di aneter Box Size
0 - 150 mm (0 - 6") 610 - 1070 nm (24" - 42")
150 - 300 nm (6" - 12") 1220 - 1520 mm (48" - 60")
300 - 450 mm (12"- 18") 1680 - 2130 nmm (66" - 84")
450 mm (18") and up 2290 mm (90") and up

Pine trees can al so be sal vaged by use of a tree spade if the boxing
operation is not preferred by the Contractor. Contractor shall subnmt to
Contracting O ficer specific and detailed information regarding tree
spadi ng equi prrent and operations. No tree spading shall occur unti
approved by the Contracting Oficer.

The box size shall be witten on flagging tape to alert boxing crew
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Sal vage Plan: The Contractor shall submt a Salvage Plan for the review
and approval of the Contracting Oficer prior to the beginning of any
ground breaking work by the Contractor. The Salvage Pl an shall contain but
not be limted to the following items and shall conformto the details
shown on the project plans and these Special Provisions.

a. Methods for coordinating the salvage with antici pated phasi ng and
sequenci ng of construction.

b. Existing locations of each itemto be sal vaged.
c. ldentification nunbers of each sal vage item

d. List of nechanical and hand equi prment to be used to acconplish al
sal vage worKk.

e. Shop drawi ng(s) of all guying, staking, transport bracing and cradle
details.

f. Description (in detail) of the materials, procedures and all other
nmet hods to acconplish all sal vage work.

The Sal vage Pl an shall be contained in a three ring binder(s) and the plant
list for salvaging shall be typed on 8-1/2 inch x 11 inch sheets.

Cal i brat ed nmeasurenents of sal vaged stock shall occur at the time of
renoval fromthe project site and at the tine of delivery to the City of
Phoeni x desi gnated nursery.

Cal i brat ed neasurenent of the salvaged material shall include the dianeter
at the breast height (dbh). Calibrated neasurenents for |ocal and/or
coll ected stock less than 6 feet in height shall include the dianeter at

m dpoi nt. Calibrated measurenents shall be conpl eted by nethods and tools
approved by the Contracting Oficer. The method shall denmonstrate that the
original points of neasurenent will be easily | ocated with pinpoint
accuracy when future neasurenents are nade throughout the duration of the
contract. The m ni num accept abl e neasurabl e di stance of displ acenent

bet ween original points of measurement and all future neasurenents shall be
0.4 inches. The recorded calibrated measurenents, photographs and visua
inspections will be used as tools and nethods by the Contracting Oficer to
determine if the health and/or vigor of the salvaged naterial is in
reasonably close conformty to the appearance it displayed prior to its
initial renoval.

The plant inventory listed on the plans is the design inventory used to
establish the quantities as shown on the bidding schedule. The Contractor
shall reinventory the plants on the project site with the Contracting
Oficer by nmeans of a site walk through and prepare an adjusted pl ant

i nventory. The purpose of the reinventory and wal k through will be to
review specific clearing limts where adjustnments can be made to prevent
renoval of unrequired plants, addition of plants that nay have been omtted
during the design inventory, reevaluation of the health of plants and to
make any ot her adjustnents as required. The Contractor will be required to
sal vage or protect in place, all plant nmaterial identified in the fina

adj usted inventory. The adjusted inventory shall becone part of the Sal vage
Plan. No separate paynent will be nade for the wal k through and preparation
of the adjusted inventory.
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The Contracting O ficer has conplete authority to accept or decline the
proposed sal vagi ng of the plants identified on the salvage plan and those
species identified in the re-inventory process.

The Contractor shall mark the north exposed surface of all material to be
sal vaged by an acceptable nethod to the Contracting Officer. The mark or
its installation process shall not danage or deface the sal vaged materi al
The mark nust be capabl e of wthstandi ng poor weather and expected wor ki ng
conditions without the possibility of erasure or detachment throughout the
duration of the contract.

The Contractor shall be responsible for ensuring that all collected
materials to be salvaged are identified with identification nunbers
assigned by the Contractor in the plant inventory prior to renoval of the
sal vaged plants. The Contractor shall also be responsible for tagging al
materials. This will also include preparing tags with new identification
nunbers for salvaged material added to the adjusted inventory as directed
by the Contracting Officer. Al new and replacenent tags shall be doubl e
faced alum numtags. The tags or their installation process shall not
damage or deface the collected materials. Tags shall remain in place

t hroughout the removal and delivery to the Phoenix nursery. No separate
payment will be made by the City for the tagging or retagging of collected
mat eri al

The top of the root ball to be exposed shall be neasured and the outline
marked to facilitate digging. A trench shall be dug around the plant using
the outline established in the previous step as the inside dinensions.
Roots shall be carefully cut flush with the side of the root ball as they
are encountered. As trenching progresses, the root ball shall be gradually
cut inward to accommpdate the taper of the box. Wen trenching reaches the
depth of the box, box sides shall be placed in the trench and checked to
fit around root ball. The root ball shall be trimed as necessary. Box
sides shall be attached around the root ball with nails. Box sides shall be
secured with banding. Dirt shall be packed tightly into any space between
box sides and root ball. The tree box shall be watered thoroughly and dirt
repacked as needed for a m ni num of 2 weeks before bottom ng.

To minimze novenent of the plant and its root systemduring transportation
supporting topwood shall be placed. Wod (2 x 4 or 2 x 6) shall be
measured and cut to fit the width of box. Carpet or tree wap shall be
provided to prevent scarring. Cross nenbers and additional supporting wood
shal | be placed as necessary based on size and orientation of tree. A

m ni mum of two boards in each direction shall be nailed across the top of
root ball

The bottom ng operation shall cut the remaining roots and mnimze the |oss
of soil fromthe bottomof the root ball. A stake shall be placed a safe
di stance fromthe trench in the direction plant is to be tipped. A "cone
al ong" shall be attached on one end of chain. The other end of chain shal
be wrapped around box and secured. The chain shall be cinched until taut.
The bottom of the root ball shall be gradually undercut. Tap roots shal
be cut cleanly as encountered. The tautness of chain shall be tested
frequently. The box shall be tipped over in direction of stake, when
feasi ble. Wen the box begins to tip, a safety brace shall be placed

agai nst the bottom of box to prevent box fromfalling in case of stake or
chain failure. As box is tipped back, bottomstrips shall be nailed to the
box sides. When the tree is fully tipped and bottom conpl etely covered,
boards shall be nailed across the others. Depending on soil conditions,
pre-assenbl ed bottonms may be feasible. Banding shall be placed underneath
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cross nenbers. The box shall be |owered down to its original orientation
The bandi ng shall be brought up al ong sides and over top of box. The
bandi ng shall be tightened and secured with crinper.

.4 TRANSPLANTI NG PLAN

A transplanting plan shall be subnmitted and shall delineate nethods and
times for root pruning, digging, balling, renoving, storing, transporting,
pl anti ng, watering, and mai ntenance to ensure survivability. The plan
shal | al so include equipnent, anti-desiccant and pesticides to be used. A
listing of the plant material to be transplanted shall be provided by
common nanme and bot ani cal name as |isted under "Nonenclature" in ANLA Z60.1
; classification; caliper; and height.

.5 PLANT MATERI AL SURVI VABI LI TY

Plant material survivability shall be determ ned by growi ng condition; root
pruning and transplanting nmethod to naintain a healthy root system and
recovery of |eaves or needles with the crown in good balance with the trunk
free fromdisfigurenment or abrasion

.6 DECI DUOUS TREES

A "P1" height to caliper relationship shall be maintained in accordance
with ANLA Z60.1. Height of branching shall bear a relationship to the size
and species of tree and with the crown in good balance with the trunk. The
trees shall not be "poled' or the | eader renoved.

.6.1 Singl e stem

The trunk shall be reasonably straight and symetrical with crown and have
a persistent main leader. The formof growh desired shall be as indicated.

.6.1.1 Mul ti-stem

Al'l countable stens, in aggregate, shall be maintained. To be considered a
stem there shall be no division of the trunk which branches a nininum 6
inches fromthe ground surface. The formof growth desired shall be as

i ndi cated by the Contracting Oficer'S

.6.1.2 Speci nen

The tree shall be well branched and pruned naturally according to the
species. The formof growh desired, which may not be in accordance with
natural growh habit, shall be as indicated.

.6.2 Deci duous Shr ubs

Deci duous shrubs shall have the height and nunber of prinmary stens
recomended by ANLA Z60.1. Plant material shall bear a relationship to the
size and species of plant with the crown in good bal ance with the trunk,
wel | shaped, and with sufficient well-spaced side branches. The form of
growt h desired shall be as indicated.

.6.3 Br oadl eaf Evergreen Plant Materi al
Br oadl eaf evergreen plant material shall have the height-to-spread ratio

recomrended by ANLA 760.1. Plant material shall bear a relationship to the
size and species of plant with the crown in good bal ance with the trunk,
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wel | shaped, and with sufficient well-spaced side branches. The form of
growt h desired shall be as indicated.

.6.4 Ground Cover and Vi nes

Ground cover and vine plant naterial shall have the m ni mum nunber of
runners and | ength of runner recomended by ANLA Z60.1. Plant materia
shal | have heavy, well devel oped and bal anced crown with vigorous, well
devel oped root system The formof growh desired shall be as indicated.

.6.5 Protection During Transpl anti ng

Plant material shall be protected during transplanting to prevent

desi ccation and danage to the branches, trunk, and root system Branches
shal |l be protected by tying-in. Exposed branches shall be covered during
transport. The root area shall be treated with gels containing mycorrhiza
fungi inoculum Plant material shall be undanaged, well shaped, vigorous
and healthy with a well-branched root system free from di sease, harnfu

i nsects and insect eggs, sun-scald injury, disfigurenent or abrasion after
transplanting. Plant material showi ng desiccation, abrasion, sun scald
injury or structural branching danmage shall be replaced at no cost to the
governnent. Pine trees at the gateway area that are transplanted and do
not survive shall be replaced with a Blue Palo Verde (cercidiumfloridum
or an Ironwood (ol neya tesota) of equal or greater caliper to the dead pine
tree (DBH neasurenent) when approved

7 DELI VERY OF MATERI ALS
7.1 Del i vered Topsoi

Prior to the delivery of any topsoil, the availability of topsoil shall be
verified in paragraph TOPSO L. A soil test shall be provided by the
Contractor to the Contracting Oficer for delivered topsoil

7.2 Soi | Amendnents

Soi | amendnents shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chemcal analysis. |In |ieu of
containers, soil amendnents may be furnished in bulk. A chemical analysis
shal |l be provided by the Contractor to the CONTRACTI NG of ficer for bulk
deliveri es.

7.3 Pesticide Material

Pesticide material shall be delivered to the site in the original, unopened
containers bearing |legible |abels indicating the Environnental Protection
Agency (EPA) registration nunber and the manufacturer's registered uses.

Al'l pesticides shall be stored, protected and secured according to all
appl i cable Federal, State and | ocal regul ations.

8 PLANT MATERI AL | DENTI FI CATI ON

Plant material to be transplanted shall be tagged and/or shown on draw ngs.
Transpl anted plant material shall be delivered with attached, durable,
wat er proof | abels and weather-resistant ink or inprinted tags, stating the
correct botanical plant nane and size.

9 | NSPECTI ON OF MATERI ALS
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Materials shall be inspected for conpliance with paragraph PRODUCTS,

par agr aph PLANT MATERI AL SURVI VABI LI TY and paragraph PLANT MATERI AL

| DENTI FI CATI ON.  Open soil anendment containers or wet soil anmendnents
shall be rejected. Topsoil that contains slag, cinders, stones, |unps of
soil, sticks, roots, waste or other material |arger than 1-1/2 inch

di aneter shall be rejected. Topsoil that contains viable plant materi al
and plant parts shall be rejected. Unacceptable material shall be renoved
fromthe job site one (1) day after rejection

.10 STORAGE OF MATERI ALS

Storage of material shall be in designated areas. Soil amendnents shall be
stored in dry |ocations and away from contam nants. Chem cal treatnent

mat eri al shall be stored and protected according to all Federal, State and
| ocal regul ations and manufacturer's instructions and not with planting
operation material. All pesticides shall be stored, protected and secured
according to all applicable Federal, State and |ocal regul ations.

11 HANDLI NG OF MATERI ALS

Materials shall not be dropped fromvehicles. Plant material shall be
transported w thout scarring trunks or deform ng crown branching.
Materials found to be in unacceptable condition shall be replaced at no
addi tional cost to the Governnent.

.12 TI VE LI M TATI ON

The tine limtation for boxing salvaged material is a minimmof two (2)
weeks, the tine limtation in renoving, transporting, to installing
transplanted plant naterial at designated City of Phoenix nursery shall be
the sane day. The tine |limtation between installing the plant materi al
and placing the mulch shall be a nmaxi mum 48 hours.

.13 WARRANTY

Transpl anted plant material shall have a warranty for survivability as
defined in paragraph PLANT MATERI AL SURVI VABI LI TY, and plant growth to be
in a vigorous growi ng condition for a mninmum6 nonth period for plants

ot her than specimen trees and a m nimum 12 nonth cal endar time period for
speci men trees. The warranty of plant growh shall be provided regardl ess
of the contract time period. Wen the transplanted plant material is
determned to be unhealthy in accordance w th paragraph PLANT ESTABLI SHVENT
PERIOD, it shall be replaced once under this warranty.

PART 2 PRODUCTS

2.

1 TOPSA L

Topsoi|l shall be as defined in ASTM D 5268. When avail abl e, the topsoi
shall be the existing surface soil stripped and stockpiled onsite in
accordance with Section 02300 EARTHWORK. When additional topsoil is
required beyond the available topsoil fromthe stripping operation, topsoi
shal | be delivered and anended as recommended by the soil test for the
plant material specified at no cost to the Governnent. Al topsoil shal
meet Arizona residential soil cleanup |evels and standards. Topsoil shal
be free fromslag, cinders, stones, lunps of soil, sticks, roots, waste or
other material over a mininmum 1-1/2 inch diameter. Topsoil shall be free
fromviable plants and plant parts.
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2.

2 SO L AMENDVMENTS

Soi |l amendnents shall consist of pH adjuster, fertilizer, organic materia
and soil conditioners neeting the follow ng requirenments. Vermiculite is
not permtted. Al soil amendnent applications shall conply with Sections
01355, ENVI RONMVENTAL PROTECTI ON and 01356, STORM WATER POLLUTI ON PREVENTI ON
MEASURES of these specifications. Corrective neasures to add soi

anendnents shall be as outlined by the Contractor and approved by the
Contracting Oficer at no additional charge to the Governnent.

2.1 pH Adj ust er

The pH adjuster shall be an agricultural grade sulfur material. The pH
adj uster shall be used to create a favorable soil pH for the plant materi al
speci fi ed.

.2.2 Fertilizer

The nutrients ratio shall be 16 percent nitrogen, 20 percent phosphorus,
and 0 percent potassium Fertilizer shall be controlled rel ease,
comrercial grade, suitable for use on newy transplanted plant material;
free flowing, pellet or tablet form wuniformin conposition; and consi stent
with a prescribed nitrogen-phosphorus-potassiumratio.

Application of Soil Anendnents, Conditioners, and Fertilizer shall conply
with Sections 01355, ENVI RONMENTAL PROTECTI ON and 01356A, STORM WATER
POLLUTI ON PREVENTI ON MEASURES of these specifications. Fertilizer shall be
applied around the drip perimeter of each tree to be salvaged and tilled
to the depth of six (6) inches, at the follow ng rates: 12 pounds of
16-20-0 and 2 pounds of 21-0-0 per 1,000 square feet, Gypsumat the rate of
18 pounds per tree, ferrous sulfate (hydrated) at the rate of 9 pounds per
tree, and deconposed wood derivative at the rate of 5 cubic feet per tree.
Following fertilization, the treated areas are to be watered in thoroughly
such that soils are wet to a mninmumdepth of 12 inches at |east once prior
to transpl anti ng operations.

. 2.3 Organic Materi al

Organic material shall consist of either deconposed wood derivatives or
recycl ed conpost.

.2.3.1 Deconposed Wod Derivatives

Deconmposed wood derivatives shall be ground bark, sawdust, or other wood
waste material free of stones, sticks, and toxic substances harnful to
pl ants, and stabilized with nitrogen

.2.3.2 Recycl ed Conpost

Conpost shall be a well-deconposed, stable, weed free organic matter
source. It shall be derived fromfood, agricultural, or industrial
residual s; biosolids (treated sewage sludge); yard trinmngs; or
source-separated or mixed solid waste. The conpost shall possess no

obj ectionabl e odors and shall not resenble the raw naterial fromwhich it
was derived. The material shall not contain substances toxic to plants.
Gradation: The conpost material shall pass through a 3/8 inch screen,
possess between a minimum5.5 to a maxi mum 8.0 pH, and have a noisture
content between a mninum 35 and a nmaxi mum 55 percent by weight. The
material shall not contain nore than a maxi mum 1 percent by wei ght of
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man- made foreign matter. Conpost shall be cleaned of plastic naterials a
m nimum 2 i nches in | ength.

.2.4 Soi | Conditioner

Soil conditioner shall be sand, super absorbent polyners, calcined clay, or
gypsum for single use or in conbination to neet topsoil requirenents for
the plant material specified.

.2.4.1 Sand

Sand shall be clean and free of toxic materials. Gadation: A m ninmum 95
percent by wei ght shall pass a No. 10 sieve and a mininmum 10 percent by
wei ght shall pass a No. 16 sieve. Geens and shall be balanced with the
inclusion of trace mnerals and nutrients.

.2.4.2 Super Absorbent Pol yners

To inprove water retention in soils, super absorbent polyners shall be
sized at a maxi mum 1000 microns. Polynmers shall be added as a soi
anmendnment as directed by the Contracting Oficer and be cross-1inked

pol yacryl ani de wi th an absorption capacity of a mninmum 250 to a nmaxi mum
400 tines its weight.

.2.4.3 Gypsum

Gypsum shall be comrercially packaged, free flow ng, and a m ni mrum 95
percent cal cium sul fate by vol une.

.3 MJLCH

Miul ch shall be free fromweeds, nold, and other deleterious materials.
Mul ch materials shall be native to the region. Rotted nmanure is not
recomrended to be used as a nul ch because it woul d encourage surface
rooting of the plant material and weeds.

. 3.1 I norgani ¢ Mul ch

Deconposed Granite color shall be "Apache Brown" as produced by Ganite
Express or approved equal. Please see plans for |ocation of inert

materi als. The approved granite colors shall come froma single source.

Al'l granite material shall be sanpled for color and gradation by the
Contracting Oficer. Al sanples nust be approved for color and gradation
prior to placenent.

Granite shall be placed as shown on the plans.
Deconposed granite shall be shall be as follows: 1/4 inch minus for al
stabilized surfaces and 2 inches mnus for all other designated granite

areas.

The grading requirenents for deconposed granite within the project as
identified on the plans shall be as foll ows:

DECOVPOSED GRANI TE 1/4" M NUS

Si eve Size Per cent Passi ng
1/ 4 inch 100
No. 40 5-20
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DECOVMPOSED GRANI TE 2" M NUS

Si eve Size Per cent Passi ng
2 inch 100

1/2 inch 60- 80

1/4 inch 45- 65

No. 40 5-20

Rock mul ch around all drain inlets, swales, for erosion control shall be
crushed and angular in form The grading requirenents shall be as foll ows:

ROCK MULCH
Rock Size Percent Passing
4 inch 100
2 inch 25-75
1 inch 0-10

The col or of the rock mulch shall match the color of the adjacent
deconposed granite.

Prior to placing deconposed granite, and rock mul ch, the areas shall be
totally free of grasses and weeds. Wen using herbicides, the work shal
be in accordance with all applicable Federal, State and Local Minicipality
rules and regul ations. Al dead grass and weeds shall be renpved and

di sposed of by the Contractor as approved by the Contracting Officer. The
Contractor shall repair eroded areas and conpact soil as approved by the
Contracting Oficer. The finish subgrade for the Deconposed G anite and
Rock Miul ch areas shall be conpacted to 85-90% of the maxi num density. The
Contractor shall enmploy the use of all necessary gradi ng equi pnent, earth
nmovi ng and conpacti ng machi nery, water applications, and approved net hods
to adequately conpact the grade on which the deconposed granite and rock
mul ch are to be placed. Compaction shall be conpleted to the approval of
the Contracting Oficer prior to the placenent of any inert materials.
Contractor shall apply per manufacturer instructions and Contracting

O ficer approval to the finish grade the first of two (2) applications of
an approved pre-energent herbicide. The first application shall be applied
to the subgrade prior to placing the specified granite or rock nulch

The finish subgrade, before placenment of the deconposed granite and or rock
mul ch, shall be conpacted to a density of 85%- 90% of the naxi mum density
as determined in accordance with the requirenments of the City of Phoeni x
Materials Testing Manual, as directed and approved by the Contracting
Oficer.

Al'l vehicles used for spreading, grading and raking the deconposed granite
and or rock mulch shall have one set of wheels with flotation tires having
a mnimumw dth of 18 inches to allow equal conpaction of the rock nulch.

After rough spreadi ng and rough gradi ng of the deconposed granite and or
rock mulch within the designated areas, the deconposed granite and or rock
mul ch shall be raked to evenly blend the different gradation sizes in the
deconposed granite and or rock mulch. Follow ng approval of the
Contracting O ficer, the deconposed granite and or rock nulch shall be
saturated with water to an optimum noi sture |level. The Contracting O ficer
wi || approve the ampbunt of water necessary to aid in the conpaction of the
deconposed granite and or rock mul ch
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The deconposed granite and or rock nulch shall be placed to a mininum depth
of two inches, except in planting pits. Were deconposed granite and or
rock mulch is within the planting pits, the maxi mum depth shall be one inch

During the final spreading and final grading operations, all surfaces

wi thin the deconposed granite and or rock nmulch areas shall be passed over
by the spreadi ng and gradi ng equi prent a mnimumof two tines. All

equi pnent operations for spreadi ng, grading, raking, chem cal application,
wat er settling, and any other operations shall be done in a manner that
uni formy maxi m zes the vehicle(s) wheel conpaction over all the surface.

The pre-energent herbicide shall be applied in conpliance with Sections
01355, ENVI RONMENTAL PROTECTI ON and 01356, STORM WATER POLLUTI ON PREVENTI ON
MEASURES and activated in the manner recommended by the manufacturer to
prevent germination of noxious weeds, and shall be 'Gallery' 'Surflan' or
approved equal. The pre-energent herbicide shall be applied to the
deconposed granite, and rock mul ch areas and shall occur at a m ni mum of
two (2) times during the Phase | portion of the contract. The first
application shall be applied to the subgrade prior to placenent of the
granite and the second application shall occur before the final water
settling operation of the granite areas.

After placing, spreading and grading the deconposed granite and or rock
mul ch, the Contractor shall water settle the total thickness of the
deconposed granite and or rock nmulch, renoving the fine material fromthe
surface. The water settling operation shall be conpleted at the mnini num
rate of one-half inch of water and shall occur within 21 days after
application of the pre-energent herbicide.

Rock furnished by the Contractor shall be obtained froma single source

The Contractor shall prepare a sanple area of approximately 100 square feet
of both the deconposed granite and rock nulch for the Contracting Officer's
approval. The sanple area may be part of the area requiring deconposed
granite or rock mulch and this sanple once approved, will be used by the
Contracting Oficer to determi ne the acceptability of the remaining work
under this item

2.3.2 Organi c Mil ch

Organic mulch materials shall be native to the project site and consist of
recycl ed mul ch, shredded bark, wood chips, or ground bark.

2.3.2.1 Recycl ed Mul ch

Recycl ed mul ch may include conpost, tree trimmngs, or pine needles with a
gradation that passes through a 2-1/2 x 2-1/2 inch screen. It shall be
cleaned of all sticks a minimum1 inch in dianeter and plastic materials a
m nimum 3 inch length. The naterial shall be treated to retard the growh
of mold and fungi. Oher recycled mulch may include peanut shells, pecan
shel I s or cocoa bean shells.

2.3.2.2 Shr edded Bar k

Local |y shredded material shall be treated to retard the growh of nold and
fungi.

2.4 WOCD STAKI NG VATERI AL
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Wood st akes shall be hardwood or fir; a mninmmNo. 2 grade, rough sawn;
free fromknots, rot, cross grain, or other defects that would inpair their
st rengt h.

4.1 Braci ng St ake

Wood bracing stakes shall be a minimum2 x 2 inch square and a m ni rum 8

feet long with a point at one end. Stake shall be set without damagi ng
root bal | .

. 4.2 Wod G ound St akes

Wbod ground stakes shall be a mininumof 2 x 2 inch square and a m ni mum 3
feet long with a point at one end.

.4.3 Deadnen
Wbod deadnmen shall be a minimum4 x 4 x 36 inches |ong.
.5 METAL STAKI NG AND GUYI NG MATERI AL

Metal shall be al um num or steel consisting of recycled content made for
hol ding plant material in place.

.5.1 Braci ng Stakes

Met al bracing stakes may be hollow or solid and shall be a mininmm1 inch
diameter and a mninum 8 feet long. Stake shall be set w thout damagi ng
rootball and be capabl e of supporting the tree adequately.

.5.2 Metal G ound Stakes

Met al ground stakes shall be a minimum 1/2 inch dianmeter and a m ni mrum 3
feet |ong.

.5.3 Earth Anchor

Metal earth anchors shall be a minimum 1/2 inch dianeter and a m ni nun? feet
| ong.

.5.4 Quying Materi al

Metal guying nmaterial shall be a mininmm 12 gauge wire. Milti-strand cable
shal |l be woven wire. GQuying material tensile strength shall conformto the
size of tree to be held firmy in place.

.5.5 Tur nbuckl e

Met al turnbuckl es shall be gal vani zed or cadm um pl ated steel, and shall be
a mninmum 3 inches long with closed screw eyes on each end. Screw thread
tensile strength shall conformto the size of tree to be held firmy in

pl ace.

.6 PLASTI C STAKI NG AND GUYI NG MATERI AL

Pl astic shall consist of recycled plastic product made for hol ding plant
material firmy in place. Plastic shall not be used for deadnen.

.6.1 Pl astic Bracing Stake
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Pl astic bracing stakes shall be a mnimm2 inch dianeter and a m ni nrum 8
feet long. Stake shall be set without damagi ng rootball.

2.6.2 Pl asti ¢ Ground St akes

Pl astic ground stakes shall be a mininmum2 inch dianmeter and a m ni rum 3
feet |ong.

2.6.3 Pl astic Guying Materia

Pl astic guying material shall be designed with a maxi rum 900 pound force
per foot elastic limt for the purpose of firmly holding plant material in
hi gh wi nd vel ociti es.

2.6.4 Chafing Guard

Pl astic chafing guards shall be used to protect tree trunks and branches
when netal is used as guying material. The material shall be the sane

col or throughout the project site. Length shall be a minimum 1.5 tines the
circunference of the plant trunk at its base.

2.7 RUBBER GUYI NG MATERI AL

Rubber chafing guards, consisting of recycled material, shall be used to
protect tree trunks and branches when netal guying material is applied.

The material shall be the same col or throughout the project. Length shal
be a mnimum 1.5 times the circunference of the plant trunk at its base.

2.8 FLAG

Plastic flag naterial shall be used on guying material. It shall be a
m nimum 6 i nches long. Tape color shall be consistent and visually
complinmentary to the entire project area. The tape color shall neet
pedestrian vi sual safety requirenments for day and night.

2.9 MYCORRHI ZAL FUNG | NOCULUM

Mycorrhi zal fungi inoculum shall be conposed of multiple-fungus inoculum as
recomrended by the manufacturer for the cactus plant material specified or
as directed by the Contracting Oficer.

2.10 WATER

Al water for transplanting will be furnished according to Section 01200,
GENERAL REQUI REMENTS unless irrigation systemis approved for use by the
Contracting Oficer.

2.11 PESTI Cl DE

Pesticide shall be insecticide, herbicide, fungicide, nematocide,
rodenticide or mticide. For the purpose of this specification a soi
fum gant shall have the sane requirenments as a pesticide. The pesticide
mat eri al shall be EPA registered and approved. Applications of any
pesticide shall conmply with Sections 01355, ENvVI RONVENTAL PROTECTI ON and
01356, STORM WATER POLLUTI ON PREVENTI ON MEASURES of these specifications.

PART 3 EXECUTI ON
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3.

3.

3.

3.

1  TRANSPLANTED PLANT MATERI AL TI ME AND CONDI TI ONS

1.1 Deci duous Pl ant Material Tinme

Deci duous plant material shall be transplanted from March 15 to Cct ober 15
1.2 Evergreen Plant Material Tinme

Evergreen plant material shall be transplanted from March 15 to Cctober 15
1.3 Transpl anti ng Conditions

Al'l transplanting operations shall be performed only during periods when
beneficial results can be obtained. Wen excessive noisture or other
unsati sfactory conditions prevail, the work shall be stopped when directed.
When special conditions warrant a variance to all transplanting
operations, proposed transplanting tines shall be submtted for approval
The installing site for the plant material shall be prepared and excavated
in accordance with paragraph | NSTALLI NG SI TE PREPARATI ON and par agr aph

I NSTALLI NG SI TE EXCAVATION, prior to renoving the plant naterial

1.4 Underground Utilities

The | ocation of underground utilities and facilities at both the renoval
and installing sites shall be verified and narked. Danage to underground
utilities and facilities shall be repaired at the Contractor's expense.

.1.5 Protecting Existing Vegetation

Exi sting trees, shrubs, and plant beds at both the renoval and installing
site that are to be preserved shall be barricaded along the dripline. The
area shall be barricaded and protected from danmage by a tree barricade or
ot her neasure. Damage to existing plant material shall be nitigated by the
Contractor at no additional cost to the Governnent. Danmage shall be
accessed by a state certified arborist or other approved professional using
the National Arborist Association's tree valuation guideline.

.1.6 Installing Site Tests

.1.6.1 Percol ati on Test

Test for percolation shall be done to deternine positive drai nage of plant
pits and beds at the installing site. A positive percolation shall consist
of a mninmnum1 inch per 3 hours; when a negative percolation test occurs, a
shop drawi ng shall be submitted indicating the corrective neasures.

.1.6.2 Soi | Test

Del i vered topsoil, excavated plant pit soil, and stockpiled topsoil shal
be tested in accordance with ASTM D 5268 and ASTM D 4972 for determning
the particle size, pH, organic matter content, textural class, chenica
anal ysi s, soluble salts analysis, and nechani cal analysis. Al topsoi
shall also conply with Arizona residential cleanup |evels. Sanmple
collection for stockpiled topsoil shall be at different levels in the
stockpile. The soil shall be free fromdebris, noxious weeds, toxic
subst ances, or other materials harnful to plant growth. The test shal
determne the quantities and type of soil anendnments required to neet |oca
growi ng conditions for the plant material to be transplanted. Soil test
shal | occur for every 10,000 cubic yards of delivered topsoil, excavated
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plant pit soil, and on-site stockpiled topsoil. Every soil test shall be
st aggered between overbank and terrace area or as directed by the
Contracting Officer. Contractor shall supply recommendation to Contracting
Oficer based on soils test result.

3.1.7 Pl ant Material Preparation and Handling
3.1.7.1 Root Pruni ng

Large canopy and specinmen plant material shall be root pruned a m ni num of
one year before transplanting. Mnimumroot ball sizes shall be in
accordance with ANLA Z60.1. Medium sized plant material shall be spaded or
hand dug prior to renoval. A sharp spade shall be used to cut straight
down a mni num of 18 inches deep

3.1.7.2 Pl ant Material Preparation

Plant material designated for transplanting shall be watered thoroughly
several days before root pruning, digging or noving. Broken or interfering
growt h shall be pruned. Large canopy and specinen plant material shall be
wire balled and burlapped. Trees shall be lifted by the use of tree
straps. Canopy and evergreen trees up to a maxi num 12 i nches caliper shal
be transpl anted by the | argest available tree spade in order to reduce
shock. The installing site for the plant material shall be prepared and
excavated in accordance with paragraphs: Transplanting Plant Material Tine
and Conditions, Installing Site Preparation, and Installing Site
Excavation, prior to noving the plant material

3.1.7.3 Tree Spading
The foll owi ng m ni num si ze spades shall be used for trees sized as neasured

at caliper; 6 inches above the ground for trees 4 inches in dianeter or
smal l er, 12 inches above the ground for trees with a | arger dianeter.

Tree Spade Deci duous Tree Evergreen Tree

Si ze

M ni num Mninmum 2 inch to Mninum5 feet to

44 inch Maxi mum 3 i nch cali per Maxi mum 7 feet hei ght
M ni mum M nimm 3 inch to Mnimm 7 feet to

66 inch Maxi mum 5 i nch cali per Maxi mum 10 feet hei ght
M ni num Mninmum 6 inch to M ninmum 12 feet to

85 inch Maxi mum 8 i nch cali per Maxi mum 15 feet hei ght

3.1.7.4 Cal i per
The caliper shall be neasured at a mninmum 6 inch hei ght above the ground
surface for trees up to a maxinum4 inch caliper. The caliper shall be
measured at a mnimmum 12 i nch hei ght above the ground surface for trees
with a larger caliper

3.2 | NSTALLI NG SI TE PREPARATI ON

3.2.1 Fi ni shed Grade and Topsoi

The Contractor shall verify that finished grades are as indicated on
drawi ngs, and that the placing of topsoil, the snpboth grading, and the
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conpacti on requirenents have been conpleted in accordance with Section 02300
EARTHWORK, prior to the comencenent of the transplanting operation.

3.2.2 Layout

Plant material installing sites and bed outlines shall be staked on the
project site before any excavation is nade. Plant nmaterial |ocations may
be adjusted to neet field conditions as directed and approved by the
Contracting Oficer.

3.3 | NSTALLI NG SI TE EXCAVATI ON
3.3.1 Cbstructi ons Bel ow G ound

When obstructions bel ow ground affect the work, shop draw ngs show ng
proposed adjustnents to plant material |ocation, and planting nethod shall
be submitted for approval.

3.3.2 Plant Pits

Plant pits shall be dug to a depth equal to the height of the root ball as
measured fromthe base of the ball to the base of the plant trunk. Plant
pits shall be dug a mnimumof 3 to a maximum5 times the dianmeter of the
root systemto allow for root expansion. The pit shall be constructed with
sides sloping towards the base as a cone, to encourage well-aerated soil to
be available to the root systemfor favorable root growh. Cylindrical
pits with vertical sides shall not be used. Pits shall be dug imrediately
before water testing plant pits for drai nage and gai ning Contracting
Oficer's approval .

3.4 | NSTALLATI ON
3.4.1 Setting Plant Material

Plant material shall be set plunb and held in position until sufficient
soil has been firmy placed around root systemor ball. |In the event that
waste material is discovered within the plant pit, Contractor shall contact
CONTRACTI ON OFFI CER S REPRESENTATI VE i medi ately and conply with Section
01355, ENVI RONMENTAL PROTECTI ON of these specifications. In relation to
the surroundi ng grade, the plant material shall be set even with the grade
at which it was grown. The root system shall be spread out and arranged in
its natural position. Danaged or girdled roots shall be renpbved with a
clean cut. The beginning of the root flare shall be visible at soil |evel
when the tree is planted, since it is critical not to plant the tree too
deep. The follow ng shall be perforned:

Plumb tree and backfill half of the hole.

Water the hole to collapse air pockets and form a soupy m xture.
Backfill and gently firmsoil.

Cl ear soil mounded agai nst trunk.

aoow

3.4.2 Backfill Soil M xture

The backfill soil mixture may be a m x of topsoil and soil anmendnents

suitable for the plant material specified. Wen practical, the excavated
soil fromthe plant pit that is not anended provides the best backfill and
shall be used. Fertilizer shall not be used in the backfill soil m xture.

3.4.3 Addi ng Mycorrhizal Fungi |noculum
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Mycorrhizal fungi inoculum shall be added as recomended by the
manuf acturer for the plant material specified.

3.4. 4 Backfill Procedure
Prior to backfilling, all netal, wood, synthetic products, or treated
burl ap devices shall be renmoved fromthe ball or root system avoiding
damage to the root system The backfill procedure shall renpve air pockets

fromaround the root system Biodegradable burlap and tying material shal
be carefully opened and fol ded back fromthe top a m ninmum 1/3 depth from
the top of the root ball. For plant material in biodegradable containers
the container shall be split prior to setting the plant wth container

The plant material shall be carefully renpbved fromcontainers that are not
bi odegr adabl e.

3.4.4.1 Earth Berm

An earth bermthat is of the sane dianeter of the plant pit as specified in
Article 3.3.2, consisting of backfill soil mxture, shall be forned with a
m ni mum 4 i nch height around the edge of the plant pit to aid in water
retention and to provide soil for settling adjustnents.

3.4.5 Pl ant Bed

Plant material shall be set in plant beds according to the draw ngs.
Backfill soil mxture shall be placed on previously scarified subsoil to
compl etely surround the root balls, and shall be brought to a snmooth and
even surface, blending to existing areas. Earth berms shall be provided.
Pol ymrers shall be spread uniformly over the plant bed and in the planting
pit as recommended by the manufacturer and thoroughly incorporated into the
soil to a maxi mum 4 inch depth

3.4.6 Wat eri ng

A regular watering schedul e shall be established. Slow deep watering shal
be used. Plant pits and plant beds shall be watered inmediately after
backfilling, until conpletely saturated. Run-off and puddling shall be
prevented. Watering of other plant material or adjacent areas shall be
pr event ed.

3.4.7 St aki ng and QGuyi ng

Staking will be required when trees are unstable or will not renain set due
to their size, shape, or exposure to high wind velocity.

3.4.7.1 One Bracing Stake

Trees 4 to 6 feet high shall be firmy anchored in place with one bracing
stake. The bracing stake shall be placed on the side of the tree facing
the prevailing wind. The bracing stake shall be driven vertically into
firmground and shall not injure the ball or root system The tree shal
be held firmy to the stake with a double strand of guying material. The
guying material shall be firmy anchored at a nminimum 1/2 tree hei ght and
shal |l prevent girdling. A chafing guard shall be used when netal is the
guyi ng material .

3.4.7.2 Two Braci ng Stakes
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Trees from6 to 8 feet height shall be firmly anchored in place with 2
braci ng stakes placed on opposite sides. Bracing stakes shall be driven
vertically into firmground and shall not injure the ball or root system
The tree shall be held firmy between the stakes with a double strand of
guying material. The guying material shall be firmy anchored at a m ni mum
1/2 tree height and shall prevent girdling. Chafing guards shall be used
when netal is the guying materi al

.4.7.3 Three Ground St akes

Trees over a mininum 8 feet height and | ess than a maxi mum 6 inch cali per
shall be held firmy in place with 3 bracing or ground stakes spaced at
equal intervals around the tree. Gound stakes shall be avoided in areas
to be nowed. Stakes shall be driven into firmground outside the earth
berm The guying material shall be firmy anchored at a minimum 1/2 tree
hei ght and shall prevent girdling. For trees over a mninmum 3 inch

di ameter at breast height, turnbuckles shall be used on the guying materia
for tree straightening purposes. One turnbuckle shall be centered on each
guy line. Chafing guards shall be used when netal is the guying nmaterial

.4.8 Deadnen or Earth Anchors

Trees over a mininmum 6 inch caliper shall be held firmy in place with wood
deadnen buried a nminimum 3 feet in the ground or netal earth anchors.

Mul ti-strand cable guying naterial shall be firmy anchored at a mi ni mum
1/2 tree height and shall prevent girdling. Turnbuckles shall be used on
the guying material for tree straightening purposes. One turnbuckle shal
be centered on each guy line. Chafing guards shall be used.

. 4.9 FI ags

A flag shall be securely fastened to each guy |line between the tree, stake,
deadnen, or earth anchor. The flag shall be visible to pedestrians.

.5 FI NI SHI NG
.5.1 Pl ant Materi al

Prior to placing mulch, the installed area shall be uniformy edged to
provide a clear division |line between the planted area and the adjacent
turf area, shaped as indicated. The installed area shall be raked and
snoot hed whil e maintaining the earth berns.

.5.2 Pl aci ng Mul ch

The pl acenent of nulch shall occur a maxi num of 48 hours after planting.
Mul ch, used to reduce soil water |oss, regulate soil tenperature and
prevent weed growh, shall be spread to cover the installed area with a

m nimum 4 inch uniformthickness. Milch shall be kept out of the crowns of
shrubs, ground cover, and vines and shall be kept off buildings, sidewalks
and other facilities.

.5.3 Pruni ng

Pruni ng shall be acconplished by trai ned and experienced personnel. The
pruning of trees shall be in accordance with ANSI A300. Only dead or
broken material shall be pruned frominstalled plants. The typical growh
habit of individual plant material shall be retained. C ean cuts shall be
made flush with the parent trunk. [Inproper cuts, stubs, dead and broken
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branches shall be renpbved. "Headback" cuts at right angles to the |ine of
growh will not be permtted. Trees shall not be poled or the |eader
renoved, nor shall the | eader be pruned or "topped off".

.6 MAI NTENANCE DURI NG TRANSPLANTI NG OPERATI ON

Installed plant material shall be nmaintained in a healthy grow ng
condition. Maintenance operations shall begin immediately after each plant
is installed to prevent desiccation and shall continue until the plant

est abli shnent period commences. Installed areas shall be kept free of
weeds, grass, and other undesired vegetation. The maintenance includes

mai ntai ni ng the nmul ch, watering, and adjusting settling.

.7 APPLI CATI ON CF PESTI CI DE

When application of a pesticide becomes necessary to renove a pest or

di sease, a pesticide treatment plan shall be submitted and coordinated with
the installation pest managenent program All applications shall conply
with Sections 01355, ENVI RONMENTAL PROTECTI ON and 01356, STORM WATER
POLLUTI ON PREVENTI ON MEASURES of these specifications.

.7.1 Techni cal Representative

The State certified, pest managenent applicator shall be the technica
representative, shall be present at all neetings concerning treatnent
nmeasures for pest or disease control,and nay be present during treatnent
appl i cati on.

. 7.2 Application

A state certified applicator shall apply required pesticides in accordance
with EPA | abel restrictions and recommendati ons and Sections 01355,

ENVI RONVENTAL PROTECTI ON and 01356, STORM WATER POLLUTI ON PREVENTI ON
MEASURES of these specifications. Cothing and personal protective

equi prrent shall be used as specified on the pesticide |abel. A closed
systemis recomended as it prevents the pesticide fromcomng into contact
with the applicator or other persons. Wter for fornulating shall only

conme fromdesignated locations. Filling hoses shall be fitted with a
backfl ow preventer neeting | ocal plunbing codes or standards. Overflow
shal |l be prevented during the filling operation. Prior to each day of use,

the equi prent used for applying pesticide shall be inspected for |eaks,
cl oggi ng, wear, or damage. Any repairs are to be perforned i medi ately.

. 8 RESTORATI ON AND CLEAN UP

.8.1 Restorati on

Al'l pavenents and facilities that have been damaged fromthe transpl anting
operation shall be restored to original condition at the Contractor's
expense.

.8.2 Backfill Renoval Site Plant Pits

The Contractor shall ensure that all renmining holes fromthe renoval site
have been backfilled, tanped and finished to neet existing grade after
settling.

.8.3 Cean Up
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Excess and waste material shall be removed fromboth renoval site and the
installed site and shall be disposed offsite at an approved | andfill or
recycling center. Adjacent paved areas shall be cl eared.

.9 PLANT ESTABLI SHVENT PERI CD
.9.1 Commencenent

The plant establishnent period for maintaining transplanted exterior plant
material in a healthy growi ng condition shall comence on the first day of
transplanting work under this contract and shall continue until accepted by
the Contracting O ficer but shall not be for less than 12 nonths after the
| ast day of transplanting required by this Contract. Witten cal endar tine
period shall be furnished by the Contractor to the Contracting Oficer for
the plant establishnent period. Wen there is nore than one plant

est abl i shnent period, the boundaries of the planted area covered for each
period shall be described. The plant establishment period shall be
coordinated with Sections 02921 SEEDI NG and 02930 EXTERI OR PLANTI NG

.9.2 Mai nt enance During Establishment Period

Mai nt enance of plant material shall include straightening plant material,
strai ghteni ng stakes; tightening guying material; correcting girdling;
suppl enenti ng mul ch; pruning dead or broken branch tips; naintaining plant
materi al |abels; watering; eradicating weeds, insects and di sease;
post-fertilization; and renoving and repl aci ng unheal thy plants. The pl ant
mat eri al shall be watered as necessary to prevent desiccation and to

mai ntai n an adequate supply of mpisture within the root zone. An adequate
supply of mpoisture is estimated to be the equivalent of 1 inch absorbed
wat er per week, delivered in the formof rain or augnented by watering.
Run-of f, puddling and wilting shall be prevented. Unless otherw se
directed, watering trucks shall not be driven over turf areas. Watering of
ot her adjacent areas or existing plant material shall be prevented.

.9.2.1 Weedi ng

Weeds in the installed areas shall not be allowed to reach a naxi mum 3
i nches hei ght before being conpletely renoved, including the root system

.9.2.2 Pesti ci de Treat nent

Treatment for disease or pest shall be in accordance with paragraph
APPLI CATI ON OF PESTI Cl DE

.9.2.3 Post-Fertilization

The plant material shall be top dressed at |east once during the period of
establishnent with controlled release fertilizer (paragraph SOL
AMENDMVENTS) applied at the rate of 2 pounds per 100 square feet of plant
pit or bed area. Dry fertilizer adhering to plants shall be flushed off.
The application shall be tined prior to the advent of wi nter dormancy. Al
fertilizer applications shall conply with Sections 01355, ENVI RONVENTAL
PROTECTI ON and 01356, STORM WATER PCOLLUTI ON PREVENTI ON MEASURES of these
speci fications.

.9.2.4 Plant Pit Settling

When settling occurs to the backfill soil mxture, additional backfill soi
shall be added to the plant pit or plant bed until the backfill level is
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equal to the surrounding grade. Serious settling that affects the setting
of the plant in relation to the maxi numdepth at which it was grown
requires replanting in accordance w th paragraph | NSTALLATION. The earth
berm shal | be mai nt ai ned.

.9.2.5 Renoval Site Settl enent

Al plant pits at the renpval site shall neet existing grade after
settling. Correction shall be provided as required and in accordance wth
par agr aph BACKFI LL REMOVAL SI TE PLANT PITS

.9.2.6 Mai nt enance Record

A record shall be furnished describing the maintenance work perforned, the
quantity of plant |osses, diagnosis of the plant |oss, and the quantity of
repl acenents made on each site visit.

.9.3 Acceptabl e Plant Materi al

Plant material shall be undamaged, well shaped, vigorous and healthy with a
wel | branched root system free fromdi sease, harnful insects and insect
eggs, sun-scald injury, disfigurenent or abrasion after transplanting and
in accordance with paragraph PLANT MATERI AL SURVI VABI LI TY. Plant materia
showi ng desi ccation, abrasion, sun-scald injury or structural branching
damage shall be replaced at no cost to the Governnent.

.9.4 Unhealthy Or Dead Pl ant Materi al
.9.4.1 Transpl ant Shock

Deci duous pl ants showi ng synptons of |eaf scorch, a yellow ng or bronzing
of the tissue between the veins or along the margins of |eaves or wilting;
leaf rolling or curling may be need to be replaced, if required by the
Contracting Officer. Evergreen plant stress is exhibited by overal
grey-green color followed by light tan. The Contractor shall evaluate the
severity of the synptom and shall provide reconmendati ons.

.9.4.2 Dead Pl ant Materi al

A tree shall be considered dead when the main | eader has died back, or up

to a maxi mum 25 percent of the crown has died. A shrub shall be considered
unheal thy or dead when up to a maxi num 25 percent of the plant has died.
This condition shall be determ ned by scraping on a branch an area 1/ 16 inch
square, maximum to deternine if there is a green canbiumlayer bel ow the
bark. The Contractor shall determ ne the cause for dead plant material and

shal | provide recommendati ons for replacement. Dead plant material shal

be renmoved i mredi ately and shall be replaced as soon as seasonal conditions
permt.

.9.4.3 Repl acenment Pl ant Materi al

Repl acenment plant material shall be installed in accordance wi th paragraph
I NSTALLATION. Plant material shall be replaced in accordance with

par agr aph WARRANTY. An extended pl ant establishment period shall not be
required for replacenent plant materi al

.9.5 Mai nt enance | nstructions

Witten instructions shall be furnished containing drawi ngs and ot her
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necessary information for year-round care of the installed plant material;
i ncludi ng, when and where mai ntenance shoul d occur, and the procedures for
pl ant material replacenent.

3.9.6 End of Establishnent Period Cean Up
The Contractor shall renmpve all guying, bracing and staking at the end the
establishnent period with the approval of the Contracting Officer. Al
materials renoved as a result of this operation shall be disposed offsite

at an approved landfill. Any damage resulting fromthis operation shall be
restored to its original condition at the Contractor's expense.

-- BEnd of Section --
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SECTI ON 02930

EXTERI OR PLANTI NG

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A300 (1995) Tree Care (Operations - Trees, Shrubs
and O her Wody Pl ant Mi ntenance

AMERI CAN NURSERY AND LANDSCAPE ASSOCI ATI ON (ANLA)
ANLA Z60. 1 (1996) Nursery Stock

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 4972 (1995a) pH of Soils
ASTM D 5268 (1992; R 1996) Topsoil Used for Landscaping
Pur poses

.2 SUBM TTALS

CGovernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Shop Drawi ngs; G RE
Scal e drawi ngs defining areas to receive plant naterials.
Fi ni shed Grade, Topsoil and Underground Uilities; G RE
Fi ni shed grade status; l|ocation of underground utilities and
facilities; and availability of topsoil fromthe stripping and
stock piling operation.
SD- 03 Product Data
Chenical Treatnent Material; G RE
Contractor shall supply Manufacturer's literature including
physi cal characteristics, application and installation instructions

for chemcal treatnment material. All chem cal treatnment shall
conmply with Sections 01355, ENVI RONVENTAL PROTECTI ON and 01356,
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STORM WATER POLLUTI ON PREVENTI ON MEASURES of these specifications.
Mai nt enance Record; G

Mai nt enance work performed, quantity of plant |osses, and
repl acenents; and di agnosis of unhealthy plant naterial

A witten record shall be furnished to the Contracting O ficer of
t he mai nt enance work perforned each week including quantity of
pl ant | osses, replacenments, and diagnosis of any unhealthy plant
materials and the prescribed treatnent.

Equi pnent; G RE
A listing of equipnent to be used for the planting operation.

Equi pnent Lists: Follow ng Contractor's review and approval,
submit to the Contracting Officer 6 conplete lists of major itens
of landscape equi pment and materials, within 30 cal endar days after
date of Agreenent. Subnmit all itens at one tine. Partial list wll
not be acceptable. Submittals shall include the Manufacturer's
Speci fications, weights, space requirenents, physical dinensions,
rati ng of equi pnent and suppl emental information requested by the
Contracting O ficer. Wiere a submttal sheet describes itenms in
addition to that itembeing submtted, delete such itens. Cearly
not e equi pnent and nmaterials which deviate fromthose shown or
specified in size, weight, required clearances, and | ocation of
access. Modifications to the Wrk as shown or specified in
submittals shall be indicated and shall be provided by the
Contractor as a part of the Wrk.

Delivery; G RE
Del i very schedul e.

Al'l trees and shrubs identified on the plans for this project
will be supplied and delivered to the project by the Governnent.
The Governnent supplier for the trees and shrubs is Muuntain States
Whol esal e Nursery of Litchfield Park, Arizona. The contact is Jean
Cote. Al aquatic plant material shall be supplied by the
Contractor per Section 02846, WETLANDS PLANTI NG of these
speci fications.

Pl ant Establishnent Period; G RE

Cal endar time period for the plant establishment period. When
there is nore than one establishnent period, the boundaries of the
pl anted areas covered for each period shall be described by the
Contractor and approved by the Contracting O ficer

Application of Pesticide; G

Contractor shall subnit pesticide treatnment plan w th sequence of
treatment work with dates and tines. The pesticide trade nanme, EPA
regi stration nunber, chenical conposition, fornulation
concentration of original and diluted naterial, application rate of
active ingredients, nethod of application, area treated, anount
applied; and the name and state |license nunber of the state
certified applicator shall be included.

SECTI ON 02930 Page 5



R o Sal ado, Phase 1A DACW9- 02- B- 0010

SD- 04 Sanpl es
Del i vered Topsoil; G
Sanpl es taken from several |ocations at the source.
Soi | Anendnents; G
A 10 pound sanpl e.
Mul ch; G
A 10 pound sanpl e.
SD-06 Test Reports

Soil Test; G
Percol ati on Test; G

Certified reports of inspections and |aboratory tests, prepared
by an i ndependent testing agency, including analysis and
interpretation of test results. Each report shall be properly
identified. Test nethods used and conpliance with recognized test
standards shall be described.

SD-07 Certificates

Plant Material; G

Topsoi l; G

pH Adjuster; G

Fertilizer; G

Organic Material; G

Soil Conditioner; G

Organic Mil ch; G

Mycorrhizal Fungi |noculum G
Pesticide; G

Prior to delivery of materials, certificates of conpliance
attesting that materials neet the specified requirenents.

Certified copies of the material certificates shall include the
fol | owi ng.
a. Plant Mterial: dassification, botanical name, conmon

nane, size, quantity by species, and | ocation where grown.

b. Topsoil: Particle size, pH, organic matter content,
textural class, soluble salts, chem cal and mechani cal anal yses.

c. pH Adjuster: Sieve analysis and cal ci um carbonate
equi val ent .

d. Fertilizer: Chenical analysis and conposition percent.
e. Oganic Material: Conposition and source.
f. Soil Conditioner: Conposition and source.

g. Organic Miulch: Conposition, source, and treatnment agai nst
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fungi growth.
h. Mcorrhizal Fungi |Inoculum Plant material treated.
i. Pesticide. EPA registration number and registered uses.
SD-10 Operation and Mai ntenance Data
Mai nt enance I nstructions; G
Instruction for year-round care of installed plant materi al
1.3  GENERAL REQUI REMENTS

The water used during Plant Establishment to properly maintain the plant
material will be furnished in accordance with Section 01200 GENERAL

REQUI REMENTS. No additional water service will be provided and the
Contractor shall not create a new water service without the Contracting
Oficers' approval. The Contractor shall be responsible for all equi pnent
and | abor necessary to | oad, transport and unload water for watering plants.

The Contractor shall notify the Contracting Oficer and obtain prior
approval for the use of any chemicals for weed eradication or control. See
Chemical Treatnment Material of this specification

During the second hal f of the Landscapi ng Establishment period, the
Contractor shall provide plant material replacements from Contracting
O ficer approved |location as follows:

Oiginal Size Repl acenment Si ze
1 gallon 5 gallon
5 gallon 15 gal l on
15 gal l on 15 gal l on
24 inch box 36 inch box

Ccotillos, Prickly pear, and shall be replaced with one size range up from
their original planting size.

Plant material replacenment shall be considered incidental to the
| andscapi ng establi shment and shall be made at no charge to the Governnent.

The Contractor shall apply four (4) applications of an approved
pre-enmergent herbicide on only those areas of the terrace designated on the
pl ans to recei ve deconmposed granite or rock mulch. The application shal

be as specified here in including but not limted to the foll owing schedul e
of applications: Initial application inmediately foll ow ng subgrade
preparation for Granite areas during the granite preparation phase of the
project. The second application shall occur at tinme of granite placenent
and prior to water settling operation of the project. The third
application shall occur six (6) nonths into the nmaintenance period of the
contract period of the Project. And the forth and final application 30
days prior to conpletion of the projects maintenance period. The watering
of the pre-energent shall be according to the manufacturer's recomendati on
and shall be included in each application. The pre-energent herbicide
shall be applied in accordance with all nanufacturer specifications and
application data and in conformance with all Federal, State and |oca
regul ati ons and Sections 01355, ENVI RONMENTAL PROTECTI ON and 01356, STORM
WATER PCOLLUTI ON PREVENTI ON MEASURES of these specifications. Contractor
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shal |l subnmit data to the Contracting O ficer for approval prior to
pl acement and use of pre-energents.

Supply of the trees and shrubs for this project by the Government does not
relieve the Contractor of his responsibility for establishment,

mai nt enance, and warranty of all plants that will be specified el sewhere in
these Specifications.

I medi ately prior to planting, all ocotillo, and other cactus shall require
a thorough application of agricultural streptomycin bactericide to the
roots of the stock. Agricultural streptomnmycin shall have a m ni mum active

i ngredient of 21.2% (equivalent to 17% streptonycin) and 78.8% i nert

i ngredi ents.

Al'l pesticide applications shall conmply with Sections 01355, ENVI RONVENTAL
PROTECTI ON and 01356, STORM WATER POLLUTI ON PREVENTI ON MEASURES of these
speci fications.

Treatnment for disease or pest shall be in accordance with all Federal,
State and City of Phoenix rules and regul ati ons and Sections 01355,

ENVI RONMVENTAL PROTECTI ON and 01356, STORM WATER POLLUTI ON PREVENTI ON
MEASURES of these specifications. As feasible, Contractor should seek

cul tural and biol ogical control solutions which do not depend on chem ca
applications for the eradication of insects, mtes, snails, nenatodes, and
small aninmals (squirrels and gophers). Trapping should be utilized unless
prescribed in witing by a licensed pest control advisor. Performed nethod
shal | be approved by the Contracting Officer prior to initiation of any
pesticide treatnent or pesticide program

Soi | amendnents shall be applied per the directions and application rates
specified. Soil shall be prepared using a m xture of 70% excavated site
soil and 30% soil conditioner and anendnents. C ods or stones exceeding 2
inches in diameter and foreign matter deened objectionable by the
Contracting Officer will not be allowed. All excess soil excavated from
the plant pits that has clods or stones 2 inches and | arger shall be

di sposed of on the project site and foreign material shall be renpved from
site in accordance with Section 01355, ENvVI RONMENTAL PROTECTI ON.  Amendnent
materials shall be mixed with the soil conditioner after they are delivered
to the project site. No pre-mixing will be allowed prior to delivery to
the project site. No additional payment will be made for this work and is
considered as part of the planting operation.

The type and application rate of organic mulch materials shall be as
specified on the plans, supplied soils test or within these specifications.

.4 SOURCE | NSPECTI ONS

The nursery or source of plant material and the source of delivered topsoi
shal | be subject to inspection

.5 DELI VERY, | NSPECTI QN, STORAGE, AND HANDLI NG

.5.1 Del i very

A delivery schedule for plant material delivery fromthe Governnent's
supplier (Mouuntain States Wol esal e Nursery) shall be coordinated with said
nursery and Contracting O ficer and shall be prepared when the Contractor

is prepared to accept, maintain, protect and take possession and
responsibility of plant material. A delivery schedule shall be provided at
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| east 10 cal endar days prior to the first day of delivery to the
Contracting Oficer.

1.5.1.1 Pl ant Material ldentification

Plant material shall be identified with attached, durable, waterproof
| abel s and weat her-resistant ink, stating the correct botanical plant nane
and si ze.

1.5.1.2 Del i vered Topsoi

Prior to the delivery of any topsoil, the availability of topsoil shall be
verified in paragraph TOPSO L. A soil test shall be provided for delivered
t opsoil .

1.5.1.3 Soi | Amendnents

Soi | amendnents shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chemcal analysis. |In |ieu of
containers, soil anmendnents may be furnished in bulk. A chemical analysis
shal |l be provided for bulk deliveries. Al soil amendnents shall conply
with Specification Section 01355, ENvVI RONVENTAL PROTECTI ON

1.5.1. 4 Pesticide Materi al

Pesticide material shall be delivered to the site in the original, unopened
containers bearing |legible |abels indicating the Environnental Protection
Agency (EPA) registration nunber and the manufacturer's registered uses.

Al'l pesticides shall be stored, protected and secured according to all
appl i cable Federal, State and | ocal regul ations.

1.5.2 | nspection

Plant material as furnished by the Governnent shall be well shaped,

vi gorous and healthy with a healthy, well branched root system free from
di sease, harnful insects and insect eggs, sun-scald injury, disfigurenent
or abrasion. Plant material shall be checked for unauthorized substitution
and to establish nursery grown status. Plant material show ng desiccation,
abrasion, sun-scald injury, disfigurement, or unauthorized substitution
shall be rejected. The plant material shall exhibit typical form of branch
to height ratio; and neet the caliper and hei ght nmeasurenments specified.
Plant material that nmeasures |ess than specified, or has been poled, topped
of f or headed back, shall be rejected. Container-grown plant materia

shal | show new fibrous roots and the root mass shall contain its shape when
renoved fromthe container. Plant material with broken or cracked balls;
or broken containers shall be rejected. Bare-root plant material that is
not dormant or is showing roots were pulled fromthe ground shall be
rejected. Upon acceptance of plant material to the project site Contractor
assunes full responsibility for the plant material. Oher materials shal
be inspected for conpliance with paragraph PRODUCTS. Open soil amendnent
containers or wet soil anmendments shall be rejected. Topsoil that contains
sl ag, cinders, stones, lunps of soil, sticks, roots, waste or other

material larger than 1-1/2 inch dianeter shall be rejected. Topsoil that
contains viable plant material and plant parts shall be rejected.
Unacceptabl e naterial shall be imrediately renmoved fromthe job site one
(1) day after rejection

1.5.3 St or age
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1.5.3.1 Pl ant Material Storage

Plant material not installed on the day of arrival at the site shall be
stored and protected in designated areas | ocated on the project site as
approved by the Contracting Oficer. Plant material shall not be stored
| onger than 30 days. Plant naterial shall be protected fromdirect
exposure to wind and sun. Bare-root plant naterial shall be heel ed-in.
Al plant material shall be kept in a nmpist condition by watering with a
fine mst spray until installed.

1.5.3.2 O her Material Storage

Storage of other material shall be in designated secure areas and shall
comply with all Federal, State and |ocal regulations and shall conply with
Section 01355, ENVI RONVENTAL PROTECTION. Soil anmendments shall be stored
in dry locations and away from contani nants. Chenical treatment materi al
shall be stored and secured according to all Federal, State and | ocal

regul ati ons and manufacturer's instructions and not with planting operation
material .

1.5.4 Handl i ng

Plant material shall not be injured in handling. Cracking or breaking the
earth ball of balled and burl apped plant material shall be avoided. Plant
mat eri al shall not be handled by the trunk or stens. Materials shall not
be dropped from vehicl es.

1.5.5 Time Limtation

Except for container-grown plant material, the tine limtation from di ggi ng
to installing plant nmaterial shall be a maxi mum 30 days. The tine
limtation between installing the plant material and placing the nul ch
shall be a maxi mum 24 hours.

1.6 WARRANTY
Furni shed plant material shall have a warranty for plant growh to be in a
vi gorous growi ng condition for a mninum 12 nonth period. A mninum 12
mont h cal endar tine period for the warranty of plant growth shall be
provi ded regardl ess of the contract tine period. Wen plant material is
determ ned to be unhealthy in accordance w th paragraph PLANT ESTABLI SHVENT
PERIOD, it shall be replaced once under this warranty. Replacenent plant
material shall only be allowed froma source approved by the Contracting
Oficer.

PART 2 PRODUCTS

2.1 PLANT MATERI AL

2.1.1 Plant Material Cassification

The plant material furnished by the Governnent shall be nursery grown stock
conform ng to ANLA Z60.1 and shall be the species specified.

2.1.2 Pl ant Schedul e

The plant schedul e shall provide botanical names as included in one or nore
of the publications Iisted under "Nomencl ature" in ANLA Z60. 1.
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2.1.3 Substi tutions

Substitutions will not be permtted without witten request and approval
fromthe Contracting Oficer.

2.1. 4 Quality

Wel | shaped, well grown, vigorous plant nmaterial having healthy and well
branched root systens in accordance with ANLA Z60.1 shall be provided by
the City of Phoenix. Plant material shall be provided free from disease,
harnful insects and insect eggs, sun-scald injury, disfigurenent and
abrasion. Plant naterial shall be free of shock or damage to branches,
trunk, or root systens, which may occur fromthe digging and preparation
for shipnent, nmethod of shipnent, or shipnent. Plant quality is deternined
by the growi ng conditions; method of shipnent to maintain health of the
root system and growth of the trunk and crown as follows. The follow ng
information is provided so that the Contractor can inspect and accept ful
responsibility for all plant material delivered to the site by the
Governnment. The information that follows are the guidelines that the
Contractor should use in evaluating the supplied plant materi al

2.1.5 Growi ng Conditions

Plant material shall be native to or well-suited to the growi ng conditions
of the project site. Plant material shall be grown under clinatic
conditions simlar to those at the project site. Al plant material
sources must be approved by the Contracting Oficer.

2.1.6 Met hod of Shipment to Maintain Health of Root System
2.1.6.1 Bare- Root (BR) Plant Materi al

M ni mum root spread shall be in accordance with ANLA Z60.1. A well
branched root system characteristic of the species specified shall be
provided. Roots shall not be pulled fromthe ground. Bare-root plant
mat eri al shall be inoculated with mycorrhizal fungi during gernmination in
the nursery. Before shipnment the root systemshall be dipped in gels
containing nycorrhizal fungi inoculum Bare-root plant nmaterial shall be
dormant. The root systemshall be protected fromdrying out.

2.1.6.2 Contai ner-Gown (C) Plant Materi al

Cont ai ner size shall be in accordance with ANLA Z60.1. Plant naterial

shall be grown in a container over a duration of tine for new fibrous roots
to have devel oped and for the root mass to retain its shape and hold

t oget her when renoved fromthe container. Container-grown plant material
shal | be inoculated with nycorrhizal fungi during germnation in the
nursery. Before shipnment the root systemshall be dipped in gels
containing nycorrhizal fungi inoculum The container shall be sufficiently
rigid to hold ball shape and protect root mass during shipping.

2.1.7 G owm h of Trunk and Crown

2.1.7.1 Deci duous Trees
A height to caliper relationship shall be provided in accordance with ANLA
760.1. Height of branching shall bear a relationship to the size and

species of tree specified and with the crown in good bal ance with the
trunk. The trees shall not be "pol ed" or the | eader renoved.
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a. Single stem The trunk shall be reasonably strai ght and
symmetrical with crowm and have a persistent nmain | eader

b. Milti-stem Al countable stenms, in aggregate, shall average the
si ze specified.

c. Specinen: The tree provided shall be well branched and pruned
naturally according to the species. The formof growth desired,
whi ch shall be in accordance with its natural growth habit.

2.1.7.2 Deci duous Shr ubs

Deci duous shrubs shall have the height and nunber of prinmary stens
recomrended by ANLA 760.1. Acceptable plant material shall be well shaped,
with sufficient well-spaced side branches, and recognized by the trade as
typical for the species grown in the region of the project.

2.1.7.3 Ground Cover and Vine Plant Materi al

Ground cover and vine plant material shall have the m ni mum nunber of
runners and | ength of runner recomrended by ANLA 760.1. Plant materia
shal | have heavy, well devel oped and bal anced crown w th vigorous, well
devel oped root system and shall be furnished in containers.

2.1.8 Pl ant Material Size

Al plant material shall be furnished by the City of Phoenix in sizes
indicated. Plant material larger in size than specified may be provi ded at
no additional cost to the Governnent.

2.1.9 Pl ant Material Measurenent
Pl ant material measurenents shall be in accordance with ANLA Z60.1
2.2 TOPSO L

Topsoil for use on all turf and planting areas and as part of the backfil
shall be as defined in ASTM D 5268. \When avail able, the topsoil shall be
the existing surface soil stripped and stockpiled onsite in accordance with
Section 02300 EARTHWORK. When additional topsoil is required beyond the
avail abl e topsoil fromthe stripping operation, topsoil shall be delivered
and anended as recomended and in conpliance with Section 02921 SEEDI NG
Article 2.2 Topsoil

2.2.1 Material s

When a source of topsoil is not designated, the contractor shall furnish a
source in accordance with the requirenents herein and the requirenents of
Arizona Residential Soil Ceanup |levels and standards. Topsoil from
sources furnished by the contractor shall conformto the follow ng
requirenents

a. Prior to hauling any topsoil to the project site, the contractor shal
furnish a witten soil analysis, prepared by a | aboratory approved by
the Contracting Oficer, for each source of topsoil proposed for use.
The soil analysis shall indicate the pH soluble salts, percent cal cium
carbonat e, exchangeabl e sodiumin percent and parts per mllion
plasticity index and size gradation. A mninumof three sanples per
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each 10,000 cubic yards, with at |east three sanples per source, shal
be tested. Al tests shall be perfornmed in accordance with the
followi ng requirenents and test procedures listed in the Table bel ow
The contractor shall bear the expense of any topsoil testing from
proposed sources.

b. Topsoil shall be fertile, friable soil obtained fromwell drained
arabl e I and which has or is producing healthy crops, grasses or other
vegetation. It shall be free draining, non-toxic and capabl e of
sust ai ni ng healthy plant growth.

c. Topsoil shall be reasonably free of subsoil, refuse, roots, heavy clay,
cl ods, noxi ous weed seeds, phytotoxic naterials, coarse sand, |arge
rocks, sticks, brush, litter and other del eterious substances.

d. For acceptance purposes, each approxi mate 20,000 cubic yards or topsoi
material delivered froma given source to the project site shall be
considered a lot. For each lot of topsoil, six representative sanples
shal | be taken at random | ocati ons designated by the Contracting
O ficer. Topsoil shall be sanpled after final placenent. Each source
of topsoil shall be tested separately. The sanples from each | ot shal
be tested by the Contracting Oficer for pH soluble salts, calcium
car bonat e, exchangeabl e sodiumin percentage and parts per mllion
P.1., and gradation in accordance with the test procedures listed in
the Tabl e bel ow

e. The average test result obtained for each characteristic fromeach | ot
shall meet the foll ow ng requirenments:

Requi r errent

Characteristics Test Met hod Aver age of 6 Sanpl es
pH ARl Z 237 6.0 - 8.3
Soluble Salts: (PPM ARl Z 237 2000 Maxi mum
Cal ci um Car bonat e ARl Z 732 8% Maxi nmum
Exchangeabl e Sodi um ARl Z 729 5% Maxi num
Exchangeabl e Sodium (PPMP) ARI Z 729 300 Maxi mum
P. 1. AASHTO T 90 5- 20
Gradati on: ARl Z 201 % Passi ng
2 inch 100
1/2 inch 85 - 100
No. 40 35 - 100
f. If the average test result for a lot fails to neet all the
specifications |isted above, the material fromthat |ot shall be
rejected. In lieu of renmoval and repl acenent, the contractor may

propose for the Contracting Officer's consideration a nethod of
treatment of the in-place material to obtain specification conpliance.
Provi ded the Contracting O ficer approves, the topsoil shall be treated
at no additional cost to the Departnent.

g. The lot shall then be resanpled and tested for specification conpliance
by the Contracting O ficer.

h. If the pH of the topsoil for a |lot exceeds 8.3, the topsoil shal
ei ther be renoved and replaced, or be treated as provided for in the
precedi ng paragraph. Any treatnent for pH shall be sufficient to
obtain an average pH between 6.0 and 8.0, inclusive. The treatnent for
pH shall follow the recommendati ons of a recognized soil analyst and
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2.

shal | be subject to the approval of the Contracting Oficer. Any
treatment for pH shall be at no additional cost to the Departnent.
Addi ti onal acceptance testing after treatment for pHw Il not be
required.

2.2 Constructi on Requirenents

Topsoi|l shall be spread uniformly on the designated turf areas and areas
directed by the Contracting Oficer to the depths or contours shown on the
pl ans. The contractor shall avoid over-comnpaction in spreadi ng and shapi ng
operations. Scarification shall be required for over-conpacted areas and
haul roads. Wen topsoil is placed over subgrade material as plating, the
subgrade shall be scarified or disked to a six-inch depth prior to

pl acenment of the topsoil.

.3 SO L AMENDMENTS

Soi | amendnents shall consist of pH adjuster, fertilizer, organic material
and soil conditioners neeting the follow ng requirenments. Vermiculite is
not recommended. All soil anendnents and applications shall conmply with
Sections 01355 ENVI RONMENTAL PROTECTI ON and 01356 STORM WATER POLLUTI ON
PREVENTI ON MEASURES of these specifications.

. 3.1 pH Adj ust er

The pH adjuster shall be an agricultural sulfur material. The pH adjuster
shall be used to create a favorable soil pH for the plant nmaterial
speci fi ed.

.3.2 Fertilizer

Fertilizer shall be controlled rel ease commercial grade; free flow ng,
pellet or tablet form wuniformin conposition; and consist of a

ni t rogen- phosphorus-potassiumratio. The fertilizer shall be derived from
sul phur coated urea, urea formal dehyde, plastic or polymer coated pills, or
i sobutyl enediurea (IBDU). Fertilizer shall be balanced with the inclusion
of trace nminerals and mcro-nutrients.

.3.3 Organic Materi al

Organic material shall consist of either deconposed wood derivatives, or
recycl ed conpost.

.3.3.1 Deconposed Wod Derivatives

Deconposed wood derivatives shall be ground bark, sawdust, or other wood
waste material free of stones, sticks, and toxic substances harnful to
pl ants, and stabilized with nitrogen

.3.3.2 Recycl ed Conpost

Conpost shall be a well deconposed, stable, weed free organic matter
source. It shall be derived fromfood, agricultural, or industrial
residual s; biosolids (treated sewage sludge); yard trinmngs; or
source-separated or mxed solid waste. The conpost shall possess no

obj ectionabl e odors and shall not resenble the raw naterial fromwhich it
was derived. The material shall not contain substances toxic to plants.
Gradation: The conpost material shall pass through a 3/8 inch screen,
possess a pH of 5.5 to 8.0, and have a mpi sture content between 35-55
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percent by weight. The material shall not contain nore than 1 percent or
| ess by weight of man-made foreign matter. Conpost shall be cl eaned of
plastic materials larger than 2 inches in length. The Contractor shal
comply with EPA requirements in accordance with Section 01355,

ENVI RONVENTAL PROTECTI ON

.3.4 Soi | Conditioner

Soil conditioner shall be sand, super absorbent polymers, calcined clay, or
gypsum for single use or in conbination to neet topsoil requirenments for
the plant material specified.

.3.4.1 Sand

Sand shall be clean and free of toxic materials. Gadation: A m ninmm 95
percent by wei ght shall pass a No. 10 sieve and a mninum 10 percent by
wei ght shall pass a No. 16 sieve. Geensand shall be balanced with the
inclusion of trace ninerals and nutrients.

.3.4.2 Super Absorbent Pol yners

To inprove water retention in soils, super absorbent polynmers shall be
sized according to manufacturer's recomrendati ons. Polyners shall be added
as a soil anendnment and be cross-linked polyacrylam de with an absorption
capacity of 250-400 tines its weight.

.3.4.3 Gypsum

Gypsum shall be comrercially packaged, free flow ng, and a m ni mrum 95
percent cal ciumsul fate by vol une.

.4 MJLCH

Mul ch shall be free fromweeds, nold, and other del eterious materials.
Mul ch materials shall be native to the region. Rotted manure is not
recomended to be used as a nulch because it woul d encourage surface
rooting of the plant nmaterial and weeds.

4.1 I norgani ¢ Mul ch

Deconposed Granite color shall be "Apache Brown" as produced by Ganite
Express or approved equal. Please see plans for |ocation of inert

materi als. The approved granite colors shall come froma single source.

Al'l granite material shall be sanpled for color and gradation by the
Contracting Officer. Al sanples nmust be approved for color and gradation
prior to placenent.

Granite shall be placed as shown on the plans.
Deconposed granite shall be shall be as follows: 1/4 inch minus for al
stabilized surfaces and 2 inches mnus for all other designated granite

ar eas.

The grading requirenents for deconposed granite within the project as
identified on the plans shall be as foll ows:

DECOMPOSED GRANI TE 1/4" M NUS
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Si eve Size Per cent Passi ng
1/ 4 inch 100
No. 40 5-20
DECOVPOSED GRANI TE 2" M NUS
Si eve Size Per cent Passi ng
2 inch 100
1/2 inch 60- 80
1/4 inch 45- 65
No. 40 5-20

Rock mul ch around all drain inlets, swales, for erosion control shall be
crushed and angular in form The grading requirenents shall be as foll ows:

ROCK MULCH
Rock Size Per cent Passing
4 inch 100
2 inch 25-75
1 inch 0-10

The col or of the rock mulch shall match the color of the adjacent
deconposed granite.

Prior to placing deconposed granite, and rock mul ch, the areas shall be
totally free of grasses and weeds. When using herbicides, the work shal
be in accordance with all applicable Federal, State and Local Minicipality
rules and regul ations. Al dead grass and weeds shall be renpved and

di sposed of by the contractor as approved by the Contracting Officer. The
contractor shall repair eroded areas and conpact soil as approved by the
Contracting Officer. The finish subgrade for the Deconposed Granite and
Rock Ml ch areas shall be conpacted to 85-90% of the maxi num density. The
contractor shall enploy the use of all necessary gradi ng equi pnent, earth
nmovi ng and conpacti ng machi nery, water applications, and approved net hods
to adequately conpact the grade on which the deconposed granite and rock
mul ch are to be placed. Conpaction shall be conpleted to the approval of
the Contracting Oficer prior to the placenent of any inert materials.
Contractor shall apply per manufacturer instructions and Engi neers approva
to the finish grade the first of two (2) applications of an approved
pre-energent herbicide. The first application shall be applied to the
subgrade prior to placing the specified granite or rock nul ch.

The fini sh subgrade, before placenment of the deconposed granite and or rock
mul ch, shall be conmpacted to a density of 85%- 90% of the naxi mum density
as determned in accordance with the requirements of the City of Phoenix
Mat eri al s Testing Manual .

Al'l vehicles used for spreading, grading and raking the deconposed granite
and or rock mulch shall have one set of wheels with flotation tires having
a mninmumw dth of 18 inches to allow equal conpaction of the rock nul ch

After rough spreadi ng and rough gradi ng of the deconposed granite and or
rock mulch within the designated areas, the deconposed granite and or rock
mul ch shall be raked to evenly blend the different gradation sizes in the
deconposed granite and or rock mulch. Follow ng approval of the
Contracting Oficer, the deconposed granite and or rock mulch shall be
saturated with water to an optimum noi sture level. The Contracting O ficer
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wi || approve the anmpbunt of water necessary to aid in the conpaction of the
deconposed granite and or rock mnul ch.

The deconposed granite and or rock nulch shall be placed to a m ni num depth
of two inches, except in planting pits. Were deconposed granite and or
rock mulch is within the planting pits, the maxi mum depth shall be one inch

During the final spreading and final grading operations, all surfaces

wi thin the deconposed granite and or rock nulch areas shall be passed over
by the spreadi ng and gradi ng equi prent a mni mum of two tinmes. Al

equi prent operations for spreadi ng, grading, raking, chem cal application,
wat er settling, and any other operations shall be done in a manner that
uni formy maxi m zes the vehicle(s) wheel conpaction over all the surface.

The pre-energent herbicide shall be applied in conpliance with Sections
01355, ENVI RONVENTAL PROTECTI ON and 01356, STORM WATER POLLUTI ON PREVENTI ON
MEASURES of these specifications and activated in the manner reconmended by
the manufacturer to prevent germnation of noxi ous weeds, and shall be

"Gl lery' "Surflan' or approved equal. The pre-energent herbicide shall be
applied to the deconposed granite, and rock nmul ch areas and shall occur at
a mninmmof two (2) times during the Phase | portion of the contract. The
first application shall be applied to the subgrade prior to placenment of
the granite and the second application shall occur before the final water
settling operation of the granite areas.

After placing, spreading and grading the deconposed granite and or rock
mul ch, the contractor shall water settle the total thickness of the
deconposed granite and or rock mulch, renoving the fine material fromthe
surface. The water settling operation shall be conpleted at the m ni num
rate of one-half inch of water and shall occur within 21 days after
application of the pre-energent herbicide.

Rock furnished by the contractor shall be obtained froma single source.

The contractor shall prepare a sanple area of approximately 100 square feet
of both the deconposed granite and rock nmulch for the Contracting Oficer's
approval. The sanple area may be part of the area requiring deconposed
granite or rock mulch and this sanple once approved, will be used by the
Contracting Officer to determ ne the acceptability of the remaining work
under this item

. 4.2 Organi ¢ Mul ch

Organic mulch materials shall be native to the project site and consist of
recycl ed mul ch, shredded bark, wood chips, or ground bark

.4.2.1 Recycl ed Ml ch

Recycl ed mul ch may include conpost, tree trimmngs, or pine needles with a
gradation that passes through a 2-1/2 x 2-1/2 inch screen. It shall be
cleaned of all sticks a mnimum21 inch in dianeter and plastic materials a
m nimum 3 inch length. The material shall be treated to retard the growh
of mold and fungi. Oher recycled nulch may include peanut shells, pecan
shell s or coco bean shells.

.4.2.2 Shr edded Bar k

Locally shredded material shall be treated to retard the growh of nold and
fungi .
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.5  WOOD STAKI NG MATERI AL

Wyod stakes shall be hardwood or fir; rough sawn; free fromknots, rot,
cross grain, or other defects that would inmpair their strength.

.5.1 Braci ng St ake

Wyod bracing stakes shall be a minimum2 x 2 inch square and a m ni mrum 8
feet long with a point at one end. Stake shall be set wi thout damagi ng
rootbal I .

.5.2 Wood G ound St akes

Whod ground stakes shall be a mininumof 2 x 2 inch square and a m ni nrum 3
feet long with a point at one end.

.5.3 Deadnen
Wbod deadnmen shall be a minimum4 x 4 x 36 inches |ong.
.6 METAL STAKI NG AND GUYI NG MATERI AL

Metal shall be al um num or steel consisting of recycled content nade for
hol ding plant nmaterial in place.

.6.1 Braci ng St akes

Met al bracing stakes shall be a mnimum 1 inch dianeter and a mni nrum 8 feet
|l ong. Stake shall be set w thout damagi ng rootball.

.6.2 Metal G ound Stakes

Met al ground stakes shall be a minimum 1/2 inch dianmeter and a m ni mum 3
feet |ong.

.6.3 Earth Anchor

Metal earth anchors shall be a mninum 1/2 inch dianeter and a m ni rum 2
feet |ong.

.6.4 GQuying Materi al

Metal guying nmaterial shall be a mininmm 12 gauge wire. Milti-strand cable
shall be woven wire. Quying material tensile strength shall conformto the
size of tree to be held firmy in place.

.6.5 Tur nbuckl e

Met al turnbuckl es shall be gal vani zed or cadm um pl ated steel, and shall be
a mnimum 3 inches long with closed screw eyes on each end. Screw thread
tensile strength shall conformto the size of tree to be held firmy in

pl ace.

.7 PLASTI C STAKI NG AND GUYI NG MATERI AL

Pl astic shall consist of recycled plastic product made for hol di ng plant
material firmy in place. Plastic shall not be used for deadnen.
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. 7.1 Pl astic Bracing Stake

Pl astic bracing stakes shall be a minimum 2 inch dianeter and a m ni nrum 8
feet long. Stake shall be set without damagi ng rootball.

.7.2 Pl asti c Ground Stakes

Pl astic ground stakes shall be a mininmum1 inch dianeter and a m ni rum 3
feet |ong.

.7.3 Pl astic Guying Materia

Pl astic guying material shall be designed specifically for the purpose of
firmy holding plant material in high wind velocities.

.7.4 Chafing Guard

Pl astic chafing guards shall be used to protect tree trunks and branches
when netal is used as guying material. The material shall be the sane

col or throughout the project site. Length shall be a minimum 1.5 tines the
circunference of the plant trunk at its base.

.8 RUBBER GUYI NG MATERI AL

Rubber chafing guards, consisting of recycled material, shall be used to
protect tree trunks and branches when netal guying material is applied.

The material shall be the same col or throughout the project. Length shal
be a mnimum 1.5 times the circunference of the plant trunk at its base.

.9 FLAG
Plastic flag naterial shall be used on guying material. It shall be a
m nimum 6 i nches long. Tape color shall be consistent and visually

complinmentary to the entire project area. The tape color shall neet
pedestrian vi sual safety requirenments for day and night.

.10 TREE ROOT BARRI ERS

Tree root barriers shall be metal or plastic consisting of recycled
content. Barriers shall utilize vertical stabilizing nenbers to encourage
downward tree root growh. Barriers shall limt, by a mninm90 percent,

the occurrence of surface roots. Tree root barriers which are designed to
be used as plant pit liners will be rejected.

11 MYCORRHI ZAL FUNG | NOCULUM

Mycorrhizal fungi inoculum shall be conposed of multiple-fungus inoculum as
recomended by the manufacturer for the plant material specified.

.12 WATER

Al water for exterior planting will be furnished according to Section 01200
GENERAL REQUI REMENTS unl ess the automatic irrigation systemis approved for
use by the Contracting Oficer

.13 PESTI Cl DE

Pesticide shall be insecticide, herbicide, fungicide, nematocide,
rodenticide or mticide. For the purpose of this specification a soi
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fum gant shall have the sane requirenments as a pesticide. The pesticide
mat eri al shall be EPA registered and approved. Applications of any
pesticide shall conply with Sections 01355 ENVI RONMENTAL PROTECTI ON and
01356 STORM WATER POLLUTI ON PREVENTI ON MEASURES of these specifications.

PART 3 EXECUTI ON
3.1 | NSTALLI NG PLANT MATERI AL TI ME AND CONDI Tl ONS
3.1.1 Deci duous Pl ant Material Tine

Deci duous plant material shall be installed fromMrch 15 to October 15
unl ess approved by the Contracting O ficer

3.1.2 Evergreen Plant Material Tine

Evergreen plant material shall be installed fromMirch 15 to October 15
unl ess approved by the Contracting O ficer

3.1.3 Pl ant Material Conditions

Pl anti ng operations shall be performed only during periods when beneficia
results and water can be obtained. When excessive noisture, or other
unsati sfactory conditions prevail, the work shall be stopped when directed.
When special conditions warrant a variance to the planting operations,
proposed planting tines shall be subnitted for approval

3.1. 4 Tests
3.1.4.1 Percol ati on Test

Test for percolation shall be done to deternine positive drai nage of plant
pits and beds. A positive percolation shall consist of a mininum1 inch
per 3 hours; when a negative percolation test occurs, a shop draw ng shal
be submitted indicating the corrective measures.

3.1.4.2 Soi | Test

Del i vered topsoil, excavated plant pit soil, and stockpiled topsoil shal

be tested in accordance with "Arizona Residential C eanup" |evels and

st andards, ASTM D 5268 and ASTM D 4972 for determ ning the particle size,
pH, organic matter content, textural class, chemi cal analysis, soluble
salts anal ysis, and nmechani cal analysis. Sanple collection onsite shall be
random over the entire site. Sanple collection for stockpiled topsoi

shall be at different levels in the stockpile. The soil shall be free from
debris, noxious weeds, toxic substances, or other materials harnful to

pl ant growth. The test shall determine the quantities and type of soi
anmendnents required to neet | ocal growi ng conditions for the plant materia
specified. Any corrective neasures as outlined by the Contractor and
approved by the Contracting Oficer shall occur at no additional charge to
the Governnent.

3.2 SITE PREPARATI ON
3.2.1 Fi ni shed Grade, Topsoil and Underground WUilities
The Contractor shall verify that finished grades are as indicated on

drawi ngs, and that the placing of topsoil, the snpboth grading, and the
compacti on requi rements have been conpleted in accordance with Section 02300
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EARTHWORK, prior to the conmencenent of the planting operation. The

| ocation of underground utilities and facilities in the area of the

pl anti ng operation shall be verified. Danage to underground utilities and
facilities shall be repaired at the Contractor's expense.

3.2.2 Layout

Plant material |ocations shall be staked on the project site before any
excavation is nade. Plant nmaterial |ocations may be adjusted to neet field
condi tions.

3.2.3 Protecting Existing Vegetation

Exi sting trees and shrubs that are to be preserved shall be barricaded
along the dripline to protect themduring planting operations. Contractor
shall protect existing materials or face the fines per Section 01355

ENVI RONMENTAL PROTECTI ON

3.3 EXCAVATI ON
3.3.1 Obstructi ons Bel ow G ound

When obstructions bel ow ground affect the work, shop draw ngs show ng
proposed adjustnents to plant material |ocation, type of plant and planting
met hod shall be submitted for approval. In the event that waste materi al
is discovered within the plant pit the Contractor shall contact the
Contracting Oficer imediately and conply with Sections 01355,

ENVI RONVENTAL PROTECTI ON and 01356 STORM WATER POLLUTI ON PREVENTI ON
MEASURES of these specifications.

3.3.2 Plant Pits

Plant pits for ball and burl apped or container plant material shall be dug
to a depth equal to the height of the root ball as measured fromthe base
of the ball to the base of the plant trunk. Plant pits for bare-root plant
material shall be dug to a depth equal to the height of the root system
Plant pits shall be dug three tinmes wider than the ball or root systemto
all ow for root expansion. The pit shall be constructed with sides sl oping
towards the base as a cone, to encourage well aerated soil to be avail able
to the root systemfor favorable root gromh. Cylindrical pits with
vertical sides shall not be used.

3.4 | NSTALLATI ON

3.4.1 Setting Plant Materia
Plant material shall be set plunb and held in position until sufficient
soil has been firmy placed around root systemor ball. 1In relation to the
surroundi ng grade, the plant material shall be set even with the grade at
which it was grown.

3.4.1.1 Bare- Root Plant Materi al

Bare-root plant material shall be placed in water a mini mum 30 m nutes
prior to setting.

3.4.2 Backfill Soil M xture

The backfill soil mxture may be a m x of topsoil and soil anmendnents
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suitable for the plant material specified. Wen practical, the excavated
soil fromthe plant pit that is not anended provides the best backfill and
shall be used

3.4.3 Addi ng Mycorrhizal Fungi |nocul um

Mycorrhizal fungi inoculumshall be added as directed by the Contracting
Oficer for the plant material specified.

3.4.4 Backfill Procedure
Prior to backfilling, all netal, wood, synthetic products, or treated
burl ap devices shall be renoved fromthe ball or root system avoiding
damage to the root system The backfill procedure shall renpbve air pockets

fromaround the root system Additional requirements are as follows.
3.4.4.1 Bar e- Root Pl ant Materi al

The root systemshall be spread out and arranged in its natural position
Damaged roots shall be renmoved with a clean cut. The backfill soil nmixture
shall be carefully worked in anpbngst the roots and watered to form a soupy
m xture. Air pockets shall be renoved from around the root system and
root to soil contact shall be provided.

3.4.4.2 Cont ai ner-Gown and Balled and Potted Plant NMateri al

The plant material shall be carefully renoved from containers that are not
bi odegradable. Prior to setting the plant in the pit, a maximm 1/4 depth
of the root mass, measured fromthe bottom shall be spread apart to
pronote new root growh. For plant material in biodegradabl e containers
the container shall be split prior to setting the plant w th container
Backfill mxture shall be added to the plant pit in 6 inch |ayers with each
| ayer tanped.

3.4.4.3 Earth Berm

An earth bermthat is of the sane size and dianeter of the plant pit
specified in Article 3.3.2, consisting of backfill soil mxture, shall be
formed with a nminimum 4 inch height around the edge of the plant pit to aid
in water retention and to provide soil for settling adjustments.

3.4.5 Pl ant Bed

Plant material shall be set in plant beds according to the draw ngs.
Backfill soil mxture shall be placed on previously scarified subsoil to
compl etely surround the root balls, and shall be brought to a snmooth and
even surface, blending to existing areas. Earth berms shall be provided.
Pol ymers shall be spread uniformly over the plant bed and in the planting
pit as recommended by the manufacturer and thoroughly incorporated into the
soil to a maxi mum 4 inch depth

3.4.6 Wat eri ng

Plant pits and plant beds shall be watered i mediately after backfilling,
until conpletely saturated. A regular watering schedule shall be
established. Slow deep watering shall be used. Run-off and puddling shal
be prevented.
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3.4.7 St aki ng and QGuyi ng

Staking will be required when trees are unstable or will not remain set due
to their size, shape, or exposure to high wind velocity.

3.4.7.1 One Bracing Stake

Trees 4 to 6 feet high shall be firmy anchored in place with one bracing
stake. The bracing stake shall be placed on the side of the tree facing
the prevailing wind. The bracing stake shall be driven vertically into
firmground and shall not injure the ball or root system The tree shal
be held firmy to the stake with a double strand of guying material. The
guying material shall be firmy anchored at a nminimum 1/2 tree hei ght and
shal |l prevent girdling. A chafing guard shall be used when netal is the
guyi ng materi al .

3.4.7.2 Two Braci ng Stakes

Trees from6 to 8 feet height shall be firmly anchored in place with 2
braci ng stakes placed on opposite sides. Bracing stakes shall be driven
vertically into firmground and shall not injure the ball or root system
The tree shall be held firmy between the stakes with a double strand of
guying material. The guying material shall be firmy anchored at a m ni mum
1/2 tree height and shall prevent girdling. Chafing guards shall be used
when netal is the guying materi al

3.4.7.3 Three Ground St akes

Trees over a mininum 8 feet height and | ess than a maxi mum 6 inch cali per
shall be held firmy in place with 3 bracing or ground stakes spaced
equidistantly around the tree. Gound stakes shall be avoided in areas to
be nowed. Stakes shall be driven into firmground outside the earth berm
The guying material shall be firmy anchored at a m nimum 1/2 tree hei ght
and shall prevent girdling. For trees over maxi num 3 inch di ameter at
breast hei ght, turnbuckles shall be used on the guying material for tree
strai ght eni ng purposes. One turnbuckle shall be centered on each guy line.
Chafing guards shall be used when netal is the guying nmaterial

3.4.8 Deadnen or Earth Anchors

Trees over a mininmum 6 inch caliper shall be held firmy in place with wood
deadnen buried a ninimum 3 feet in the ground or netal earth anchors.

Mul ti-strand cable guying naterial shall be firnmy anchored at a ni ni mum
1/2 tree height and shall prevent girdling. Turnbuckles shall be used on
the guying material for tree straightening purposes. One turnbuckle shal
be centered on each guy line. Chafing guards shall be used.

3.4.9 FI ags
A flag shall be securely fastened to each guy |line equidistant between the
tree and the stake, deadnen, or earth anchor. The flag shall be visible to
pedestri ans.

3.5 FI NI SHI NG

3.5.1 Pl ant Material

Prior to placing mulch, the installed area shall be raked and shaped as
i ndi cated whil e maintaining the earth berns.
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3.5.2 Pl aci ng Mul ch

The pl acenent of nulch shall occur a maxi mum 48 hours after planting.

Mul ch, used to reduce soil water |oss, regulate soil tenperature and
prevent weed growh, shall be spread to cover the installed area with a

m nimum 2 inch uniformthickness. Milch shall be kept out of the crowns of
shrubs, ground cover, and vines and shall be kept off buildings, sidewalks
and other facilities.

3.5.3 Pruni ng

Pruni ng shall be acconplished by trained and experienced personnel and only
as directed by the Contracting Oficer. The pruning of trees shall be in
accordance with ANSI A300. Only dead or broken material shall be pruned
frominstalled plants. The typical growth habit of individual plant
material shall be retained. Cean cuts shall be nade flush with the parent
trunk. Inproper cuts, stubs, dead and broken branches shall be renoved.
"Headback" cuts at right angles to the line of growth will not be
permitted. Trees shall not be poled or the | eader renoved, nor shall the

| eader be pruned or "topped off".

3.6 MAI NTENANCE DURI NG PLANTI NG OPERATI ON

Installed plant material shall be naintained in a healthy grow ng
condition. Maintenance operations shall begin inmmediately after each plant
is installed to prevent desiccation and shall continue until the plant

est abli shnent period commences. Installed areas shall be kept free of
weeds, grass, and other undesired vegetation. The maintenance includes

mai ntai ni ng the nmul ch, watering, and adjusting settling.

3.7 APPLI CATI ON CF PESTI CI DE

When application of a pesticide becomes necessary to renove a pest or

di sease, a pesticide treatnment plan shall be submitted and coordinated with
the installation pest managenent program All pesticide shall conply with
Sections 01355, ENVI RONMENTAL PROTECTI ON and 01356, STORM WATER POLLUTI ON
PREVENTI ON MEASURES of these specifications and all Federal, State and City
regul ati ons.

3.7.1 Techni cal Representative

The State certified pest nmanagenent applicator shall be the technica
representative, and shall be present at all nmeetings concerning treatnent
measures for pest or disease control. They may be present during treatnent
appl i cati on.

3.7.2 Appl i cation

A state certified applicator shall apply required pesticides in accordance
with EPA | abel restrictions and recomendati ons Sections 01355,

ENVI RONMVENTAL PROTECTI ON and 01356, STORM WATER POLLUTI ON PREVENTI ON
MEASURES of these specifications. Cothing and personal protective

equi pnent shall be used as specified on the pesticide |abel. A closed
systemis recomended as it prevents the pesticide fromcomng into contact
with the applicator or other persons. Wter for fornulating shall only

come from designated locations. Filling hoses shall be fitted with a
backfl ow preventer neeting |ocal plunbing codes or standards. Overflow
shal |l be prevented during the filling operation. Prior to each day of use,
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the equi prent used for applying pesticide shall be inspected for |eaks,
cl oggi ng, wear, or damage. Any repairs are to be perforned i medi ately.

3.8 RESTORATI ON AND CLEAN UP
3.8.1 Rest orati on

Paverments and facilities that have been danaged fromthe planting operation
shall be restored to original condition at the Contractor's expense.

3.8.2 Cean Up

Excess and waste material shall be renpbved fromthe installed area and
shal | be di sposed offsite. Adjacent paved areas shall be cleared.

3.9 PLANT ESTABLI SHVENT PERI CD
3.9.1 Commencenent

The plant establishnent period for nmaintaining exterior plantings in a

heal thy growi ng condition shall conmence on the first day of exterior

pl anti ng work under this contract and shall continue through the renaining
life of the contract and end 12 nonths after substantial conpletion and
acceptance by the Contracting O ficer of exterior planting required by this
contract. Witten calendar tine period shall be furnished for the plant
establ i shnent period. Wen there is nore than one plant establishnent
period, the boundaries of the planted area covered for each period shall be
described. The plant establishment period shall be coordinated wth
Section 02921 SEEDI NG The pl ant establishment period shall be nodified
for inclement weather shut down periods, or for separate conpletion dates
for areas.

3.9.2 Mai nt enance During Establishment Period
Mai nt enance of plant material shall include straightening plant material,
strai ghteni ng stakes; tightening guying material; correcting girdling;
suppl enenti ng nmul ch; pruning dead or broken branch tips; naintaining plant
materi al |abels; watering; eradicating weeds, insects and di sease;
post-fertilization; and renmoving and repl aci ng unheal thy plants.

3.9.2.1 Watering Plant Materi al
The plant material shall be watered as necessary to prevent desiccation and
to maintain an adequate supply of noisture within the root zone. Run-off,
puddling and wilting shall be prevented. Unless otherw se directed,

wat ering trucks shall not be driven over turf areas. Watering of other
adj acent areas or existing plant material shall be prevented.

3.9.2.2 Weedi ng

Weeds in the installed areas shall not be allowed to reach a nmaxi mum 3
i nches hei ght before being completely renoved, including the root system

3.9.2.3 Pestici de Treat nent

Treatment for disease or pest shall be in accordance with paragraph
APPLI CATI ON OF PESTI Cl DE

3.9.2. 4 Post-Fertilization
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The plant material shall be topdressed at |east once during the period of
establishnent with controlled release fertilizer, reference paragraph SO L
AMENDMENTS.  Apply at the rate of 2 pounds per 100 square feet of plant pit
or bed area. Dry fertilizer adhering to plants shall be flushed off. The
application shall be tinmed prior to the advent of w nter dornmancy.

.9.2.5 Plant Pit Settling

When settling occurs to the backfill soil mxture, additional backfill soi
shall be added to the plant pit or plant bed until the backfill level is
equal to the surrounding grade. Serious settling that affects the setting
of the plant in relation to the maxi numdepth at which it was grown
requires replanting in accordance with paragraph | NSTALLATION. The earth
berm shall be maintained. Al fertilizer applications shall comply wth
Sections 01355, ENVI RONMENTAL PROTECTI ON and 01356, STORM WATER POLLUTI ON
PREVENTI ON MEASURES of these specifications.

.9.2.6 Mai nt enance Record

A record shall be furnished describing the maintenance work perforned, the
quantity of plant |osses, diagnosis of the plant |oss, and the quantity of
repl acenents made on each site visit.

.9.3 Unheal thy Plant Materi al

A tree shall be considered unhealthy or dead when the main | eader has died

back, or up to a maxi mum 25 percent of the crown has died. A shrub shal

be consi dered unhealthy or dead when up to a maxi num 25 percent of the

pl ant has died. This condition shall be determ ned by scraping on a branch

an area 1/16 inch square, maxinum to deternmine if there is a green canbi um

| ayer bel ow the bark. The Contractor shall determ ne the cause for

unheal thy plant material and shall provide recomrendati ons for replacenent.
Unheal thy or dead plant material shall be renoved i mediately and shall be

repl aced as soon as seasonal conditions permt.

.9.4 Repl acerment Pl ant Materi al

Unl ess ot herwi se directed, plant material shall be provided for replacenent
in accordance with paragraph PLANT MATERI AL. Replacenent plant nmateria
shall only be provided from Contracting O ficer approved |ocations and
installed in accordance wi th paragraph | NSTALLATI ON, and recomendati ons in
par agr aph PLANT ESTABLI SHVENT PERI OD. Plant material shall be replaced in
accordance with paragraph WARRANTY. An extended pl ant establishnment period
shall not be required for replacement plant material

.9.5 Mai nt enance | nstructions

Witten instructions shall be furnished containing draw ngs and ot her
necessary information for year-round care of the installed plant material;
i ncl udi ng, when and where mai ntenance shoul d occur, and the procedures for
pl ant material replacenent.

-- BEnd of Section --
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SECTI ON 15060

Pl PI NG SUPPCRT SYSTENMS

PART 1 GENERAL

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

MANUFACTURER S STANDARDI ZATI ON SOCI ETY ( M5S)

MBS SP 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP 89 (1998) Pi pe Hangers and Supports -
Fabrication and Installation Practices

.2 DEFI NI TI ONS

Wetted or Subnerged: Subnerged, less than 1 foot above |iquid surface,
bel ow top of channel wall, under cover or slab of channel or tank, or in
ot her danp | ocati ons.

.3 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herw se designated. Wen used, a designation following the "G'
designation identifies the office that will review the submttal for the
CGovernment. The follow ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Pi pi ng Support System G RE
SD-10 Operation and Mai ntenance Data
Pi pi ng Support System G RE

Mai nt enance i nformati on on piping support system

.4 QUALI FI CATI ONS

Pi pi ng support systens shall be designed and shop draw ngs prepared and
seal ed by a registered Professional Engineer in the State of Arizona.

5 DESI GN REQUI REMENTS
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1.

1.

5.1

5.3

Cener al

Seismi c Load: Seismic performance category forces with seisnic loads in
accordance with | ocal codes.

Desi gn, size, and |ocate piping support systens throughout facility,
whet her shown or not.

Pi ping Snaller than 30 Inches: Supports are shown only where specific
types and locations are required; additional pipe supports may be
required.

Meet requirenents of MSS SP 58, MSS SP 69, and MsSS SP 89, or as
nodi fied by this section.

Pi pe Support Systens

Support Load: Dead | oads inposed by weight of pipes filled with water,
except air and gas pipes, plus insulation.

Maxi mum Support Spaci ng and M ni mum Rod Si ze:
(1) Ductile Iron Piping (Note that this spacing may require the use of

hi gher | oad pi pe clanps and nore than a single point anchor point
in concrete):

Maxi mum Suppor t M ni mum Rod Si ze/
Pi pe Size Hanger Spaci ng Si ngl e Rod Hangers
1" & smaller 6 feet 1/ 4"
1-1/2" through 2-1/2" 8 feet 1/ 4"
3" & 4" 10 feet 3/ 8"
6" 12 feet 3/ 8"
8" 12 feet 1/ 2"
10" & 12" 14 feet 5/ 8"
14" 16 feet 3/ 4"
16" & 18" 16 feet 7/ 8"
20" 18 feet 1"
24" 18 feet 1-1/ 4"
30" & larger As shown on Draw ngs As shown on Draw ngs

(2) Plastic Piping:

a) Maxi num support spacing: As recommended by nanufacturer for flow
tenperature in pipe.

b) M ni num Hanger Rod Sizing: Sane as listed for steel pipe.
Franmi ng Support System

Beans: Size such that beam stress does not exceed 25,000 psi and
maxi mum def | ecti on does not exceed 1/240 of span.

Col um Menbers: Size in accordance with nmanufacturer's reconmended
net hod.

Support Loads: Cal cul ate using weight of pipes filled with water.

Maxi mum Spans:
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(1) Steel and Ductile Iron Pipe, 3-Inch Diameter and Larger: 10-foot
centers, unless otherw se shown.

(2) O her Pipelines and Special Situations: May require supplenentary
hangers and supports.

e. Electrical Conduit Support: Include in design of fram ng support system
1.5.4 Anchoring Devices:
Desi gn, size, and space support anchoring devices, including anchor bolts,
inserts, and ot her devices used to anchor support, to w thstand shear and
pul I out | oads inposed by | oading and spaci ng on each particul ar support.
1.5.5 Vertical Sway Bracing:
10-f oot maxi num centers, or as shown.
1.5.6 Exi sting Support Systens:
Use existing supports systems to support new piping only if Contractor can
show that they are adequate for additional load, or if they are
strengt hened to support additional | oad.
PART 2 PRODUCTS
2.1 GENERAL

a. Wen specified itens are not available, fabricate pipe supports of
correct material and to general configuration indicated by catal ogs.

b. Special support and hanger details are shown for cases where standard
cat al og supports are inapplicable.

2.2 SADDLE SUPPORTS
2.2.1 Pedestal Type
Schedul e 40 pi pe stanchion, saddl e, and anchoring fl ange.
a. Nonadjustable Saddle: MSS SP 58 and MBS SP 69, Type 37 with U bolt.
b. Adjustable Saddle: MSS SP 58 and MSS SP 69, Type 38 without clanp.
2.3 Pl PE CLAMPS
Ri ser Clanp: MSS SP 58 and MSS SP 69, Type 8.
2.4 CHANNEL TYPE SUPPORT SYSTEMS

a. Channel Size: 12-gauge, 1-5/8-inch wide mninumsteel, 1-1/2-inch w de,
m ni nrum FRP

b. Menbers and Connections: Design for all loads with safety factor of 5.
2.5 ACCESSCRI ES

2.5.1 I nsul ati on Shi el ds
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PART 3

3.

3.

Type: Gl vani zed steel or stainless steel, MSS SP 58 and MSS SP 69, Type 40.

. 5.

2

Wl di ng I nsul ati on Saddl es

Type: MSS SP 58 and MSS SP 69, Type 39.

.5.3

Vi bration |solati on Pads

Type: Neoprene Waffle.

.6

. 6.

1

| NTERVEDI ATE Pl PE GUI DES

Pi ping 6 I nches and Snall er

Type: Pipe clanp with oversized pipe sleeve to provide mninum 1/8-inch

.8

cl ear ance.
.6.2 Pi pi ng 8 I nches and Larger
a. Type: Specially formed U-bolts with double nuts to provide 1/4-inch
m ni mum cl earance around pi pe.
b. UBolt Stock Size:
(1) 8-lInch Pipe: 5/8 inch.
(2) 10-Inch Pipe: 3/4 inch.
(3) 12- Through 16-1nch Pipe: 7/8 inch.
(4) 18- Through 30-1nch Pipe: 1 inch.
7 Pl PE ALI GNMENT GUI DES
a. Type:
(1) Piping 8 Inches and Smaller: Spider or sleeve type.
(2) Piping 10 Inches and Larger: Roller type.
Pl PE ANCHORS

Type: Anchor chair with U-bolt strap.

.9

ANCHCRI NG SYSTEMS

Si ze: Sized by equi prent manufacturer.

1

1.

1

EXECUTI ON
| NSTALLATI ON
Cener al

Install support systens in accordance with MSS SP 69 and MSS SP 89,
unl ess shown ot herw se.

Support piping connections to equi pnent by pipe support and not by
equi pnent .

Support large or heavy valves, fittings, and appurtenances
i ndependent |y of connected piping.
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d. Support no pipe from pi pe above it.

e. Support pipe at changes in direction or in elevation, adjacent to
flexible joints and couplings, and where shown.

f. Do not install pipe supports in equipnent access areas or bridge crane

runs.
g. Install lateral supports for seismic |oads at all changes in direction
h. Install pipe anchors where required to withstand expansion thrust | oads

and to direct and control thernal expansion

i. Repair mounting surfaces to original condition after attachnments are
made.

3.1.2 St andard Pi pe Supports
a. Horizontal Piping Supported From Fl oors:

(1) Stanchion Type:
a) Pedestal type; adjustable with stanchion, saddle, and anchoring
fl ange.
b) Use yoked saddl es for piping whose centerline elevation is 18
i nches or greater above floor and for exterior installations.
c) Provide neoprene waffle isolation pad under anchoring flanges,
adj acent to equi pnent or where otherwi se required to provide
vi bration isol ation.

(2) Floor Munted Channel Supports:
a) Use for piping smaller than 3-inch nom nal diameter running
along floors and in trenches at piping elevations |ower than can be
acconmodat ed usi ng pedestal pipe supports.
b) Attach channel framng to floors with anchor bolts.
c) Attach pipe to channel with clips or pipe clanps.

(3) Concrete Cradles: Use for piping larger than 3 inch along floor and
in trenches at piping elevations |ower than can be acconmpdat ed
usi ng stanchi on type.

b. Vertical Pipe: Support with wall brackets and base el bow or riser
clanmps on floor penetrations.

3.1.3 Internediate and Pipe Alignnment QGuides

a. Provide pipe alignnent guides (or pipe supports that provide sane
function) at expansion joints and | oops.

b. Quide piping on each side of expansion joint or |oop at 4- and 14-pipe
di ameters fromeach joint or |oop

c. Install internediate guides on netal fram ng support systens not
carrying pi pe anchor or alignment guide.

3.1. 4 Accessori es

a. Insulation Shield: Install on insulated nonsteel piping. Oversize
rollers and supports.

b. Vibration Isolation Pad: Install under base flange of pedestal type
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3.2

pi pe supports adjacent to equi pnent, and where required to isolate
vi brati on.

Dielectric Barrier:

(1) Install between carbon steel nenbers and copper or stainless stee
pi pe.

(2) Install between stainless steel supports and nonstainl ess stee
ferrous metal piping.

El ectrical Isolation: Install 1/4-inch by 3-inch neoprene rubber wap
bet ween subnerged netal pipe and oversized cl anps.

FI ELD FI NI SHI NG

Pai nt at nospheric exposed surfaces hot-di p gal vani zed steel conponents as
specified in Section 09971 COATI NG OF EQUI PMVENT.

-- End of Section --
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SECTI ON 15081

EXTERI OR PI PI NG | NSULATI ON

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 167 (1999) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 240/ A 240M (2000) Heat - Resi sting Chroni um and

Chrom um Ni ckel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels

ASTM B 209 (2000) Al umi num and Al umi num Al | oy Sheet
and Pl ate
ASTM C 534 (1999) Preformed Fl exible Elastoneric

Cel lul ar Thermal Insulation in Sheet and
Tubul ar Form

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt Used
i n Roofing and Wt er proofing

.2 SYSTEM DESCRI PTI ON

Provide field-applied insulation for exterior water piping.

.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herw se designated. Wen used, a designation followi ng the "G'
designation identifies the office that will review the submttal for the
CGovernment. The follow ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

I nsul ati on

Provi de manufacturer's witten statenments indicating anmount of
recycled material.

Jacket

Provi de manufacturer's witten i nformati on.
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1

SD- 08 Manufacturer's Instructions
field-applied insulation
Installati on nmanual for field-applied insulation
4 RECYCLED MATERI ALS

Provide thermal insulation containing recycled materials to the extent
practicable, provided that the material neets all other requirements of
this section. The nminimumrecycled material content of the follow ng

i nsul ation are:

Rock Wbol - 75 percent slag by wei ght

Fi bergl ass - 20-25 percent glass cullet by weight

Phenolic Rigid Foam - 5 percent recovered nateri al

Plastic Rigid Foam - 9 percent recovered materi al

Pol yi socyanur at e/ Pol yur et hane - 9 percent recovered nmateri al
Ri gid Foam - 9 percent recovered nateri al

PART 2 PRODUCTS

2.

1 TYPE P3-ELASTOVERI C
Type P3-El astoneric (ASTM C 534, -40 degrees F to 220 degrees F)

1. Flexible, closed cell elastonmeric, nom nal 6 PCF density, K factor 0.27
maxi mum at 75 degrees F nean.

.2 ALUM NUM JACKET

ASTM B 209, Tenper H14, m ni mumthi ckness of 0.016 inch, with
factory-applied pol yethyl ene and kraft paper noisture barrier on inside
surface. Provide snooth surface jackets for jacket outside dianeters |ess
than 8 inches. Provide corrugated surface jackets for jacket outside
dianeters 8 inches and larger. Provide stainless steel bands, m ninmm
width of 0.5 inch. Provide factory prefabricated al um num covers for
insulation on fittings, valves, and fl anges.

.3 ASPHALT- SATURATED FELT

ASTM D 226, without perforations, mnimmweight of 10 pounds per 100
square feet.

.4 STAI NLESS STEEL JACKET

ASTM A 167 or ASTM A 240/ A 240M Type 304, m ni mumthickness of 0.010 inch,
snmooth surface with factory-applied polyethyl ene and kraft paper noisture
barrier on inside surface. Provide stainless steel bands, m ninumw dth of
0.5 inch. Provide factory prefabricated stainless steel covers for
insulation on fittings, valves, and fl anges.

PART 3 EXECUTI ON

3.

1 APPLI CATI ON OF PI PI NG | NSULATI ON

a. Install insulation products in accordance with the manufacturer's
written instructions, and in accordance with recogni zed i ndustry
practi ces.
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b. Install insulation on pipe systens subsequent to testing and acceptance
of test.

c. Install insulation materials with snoboth and even surfaces. Insulate
each continuous run of piping with full-length units of insulation

with a single cut piece to conplete the run. Do not use cut pieces of
scraps abutting each other

d. Cean and dry pipe surfaces prior to insulation. Butt insulation
joints firmy together to ensure a conplete and tight fit over surfaces
to be covered.

e. Mintain integrity of vapor-barrier jackets on pipe insulation, and
protect to prevent puncture or other danage. Seal open ends of
insulation with mastic. Sectionally seal all butt ends of chilled
wat er and condensate drain piping insulation at fittings with white
vapor barrier coating.

f. Cover valves, flanges, fittings, and simlar itenms in each piping
system wi t h equi val ent thickness and conposition of insulation as
applied to adjoining pipe run. Install factory nolded, precut or
job-fabricated units (at Installer's option). Finish cold pipe
fittings with white vapor barrier coating and hot piping with white
vinyl acrylic nastic, both reinforced with glass cloth.

g. Extend piping insulation without interruption through walls, floors,
and simlar piping penetrations, except where otherw se indicated.

h. Install protective netal shields and foanglass inserts where pipe
hangers bear on outside of insulation

i. Insulation on piping that is to be heat traced shall be installed after
installation of heat tape.

j. Insulate valve bodies, flanges, and pipe couplings.

k. Insulate and vapor seal hangers, supports, anchors, and other piping
appurtenances that are secured directly to cold surfaces.

. Do not insulate flexible pipe couplings and expansion joints.

m Install in accordance with nanufacturer's instructions and as specified
her ei n.
n. Install insulation after piping system has been pressure tested and

| eaks corrected.
0. Apply insulation over clean, finish painted and dry surfaces.
p. Do not allowinsulation to cover nanepl ates or code inspection stanps.

g. Run insulation continuously through pipe hangers and supports, wall
openi ngs, ceiling openings, and pipe sleeves, unless otherw se shown.

r. JInstall renovable insulation sections on devices that require access

for maintenance of equi pnent or renoval, such as unions, strainer end
pl ates, etc.
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s. Use insulating cenents, |agging adhesives, and weat her proof nastics
recomended by insul ati on nanuf act urer

t. Connection to Existing Piping: Cut back existing insulation to renove
the portion danaged by piping revisions. Install new insulation.

u. Cold Surfaces: Provide a continuous vapor seal on insulation on cold
surfaces where vapor barrier jackets are used.

v. Placenent:
1. Slip insulation on pipe or tubing before assenbly, when practical
to avoid | ongitudi nal seans.
2. Insulate valves and fittings with sleeved or cut pieces of sane
mat eri al
3. Seal and tape joints.

w. Insulation at Hangers and Supports: Install under piping, centered at
each hanger or support.

3.2 | NSTALLATI ON OF DUCTWORK | NSULATI ON

a. GCeneral: Install insulation products in accordance with the
manufacturer's witten instructions and in accordance with recognized
i ndustry practices.

b. Install insulation materials with snoboth and even surfaces.

c. Cean and dry ductwork prior to insulation. Butt insulation joints
firmy together to ensure conplete and tight fit over surfaces to be
covered.

d. Mintain integrity of vapor-barrier on ductwork insulation and protect
it to prevent puncture and other damage. Tape all punctures.

e. Seal all longitudinal and circunferential joints with FSK tape, and
finish with fiberglass nesh fabric enbedded in vapor barrier nastic.

f. Extend ductwork insulation without interruption through walls, floors,

and simlar ductwork penetrations, except where otherw se indicated.

-- BEnd of Section --
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SECTI ON 15955

Pl PI NG LEAKAGE TESTI NG

PART 1 GENERAL

1.

1 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The follow ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 06 Test Reports
Testing Plan; G RE

Submit prior to testing and include at |least the information that
fol | ows:

Testing dates

Pi pi ng systens and section(s) to be tested

Test type

Met hod of isolation

Cal cul ati on of maxi mum al | owabl e | eakage for piping section(s) to
be tested

SD-07 Certificates

Testing equipnent; G RE
Certified Test Report; G RE

PART 2 PRODUCTS ( NOT APPLI CABLE)

PART 3 EXECUTI ON

3.

1 PREPARATI ON

a. Notify Contracting Oficer in witing 5 days in advance of testing.
Performtesting in presence of Contracting O ficer.

b. Pressure Piping:

1. Install tenporary thrust blocking or other restraint as necessary
to protect adjacent piping or equi pnent and make taps in piping
prior to testing.

2. Wit 5 days mininmumafter concrete thrust blocking is installed to
perform pressure tests. If high-early strength cenent is used for
thrust bl ocking, wait nay be reduced to 2 days.

3. Prior to test, renove or suitably isolate appurtenant instrunents
or devices that could be damaged by pressure testing.

4. New Pi ping Connected to Existing Piping
(a) Isolate new piping with grooved-end pi pe caps, spectacle
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blinds, blind flanges, or as acceptable to Contracting Oficer

5. Itens that do not require testing include: Piping between wetwells
and wetwel | isolation val ves, Equipnent seal drains.

6. Test Pressure: As specified by equipnent manufacturer

c. Test section nay be filled with water and all owed to stand under | ow
pressure prior to testing.

d. Gavity Piping:
1. Performtesting after service connections, manhol es, and
backfilling have been conpl eted between stations to be tested.
2. Determne groundwater level at time of testing by exploratory holes
or other nethod acceptable to Contracting O ficer
3.2 HYDROSTATI C TEST FOR PRESSURE PI Pl NG
3.2.1 Fluid

Clean water of such quality to prevent corrosion of materials in piping
system

3.2.2 Exposed Pi pi ng

a. Performtesting on installed piping prior to application of insulation

b. MximumFilling Velocity: 0.25 foot per second, applied over full area
of pi pe.
c. Vent piping during filling. Open vents at high points of piping system

or loosen flanges, using at |east four bolts, or use equipnment vents to
purge air pockets.

d. Miintain hydrostatic test pressure continuously for 60 ninutes,
m ni mum and for such additional time as necessary to conduct
exam nations for | eakage.

e. Exanmine joints and connections for |eakage.

f. Correct visible | eakage and retest as specified.

g. Leave pipe full of water after repair of |eaks.

3.2.3 Buri ed Piping
a. Test after backfilling has been conpl et ed.
b. Expel air from piping systemduring filling.

c. Apply and maintain specified test pressure with hydraulic force punp.
Val ve of f piping systemwhen test pressure is reached.

d. Mintain hydrostatic test pressure continuously for 2 hours m nimm
reopeni ng isolation valve only as necessary to restore test pressure.

e. Determ ne actual |eakage by nmeasuring quantity of water necessary to
mai ntai n specified test pressure for duration of test.

f. Maxi mum Al | owabl e Leakage:
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L= spp) Y2
133, 200
wher e:
L = All owabl e | eakage, in gallons per hour
S = Length of pipe tested, in feet.
D = Nomi nal dianeter of pipe, in inches.
P = Test pressure during | eakage test, in pounds per square inch.

g. Correct |eakage greater than allowable, and retest as specified.
3.3 HYDROSTATI C TEST FOR GRAVITY PI PI NG
3.3.1 Testing Equi pment Accuracy

Plus or minus 1/2-gallon of water |eakage under specified conditions.
3.3.2 Maxi mum Al | owabl e Leakage

0.16 gal lons per hour per inch dianmeter per 100 feet. |Include service
connection footage in test section, subjected to m ninum head specifi ed.

3.3.3 Gravity Sanitary and Roof Drain Piping

Test with 15 feet of water to include highest horizontal vent in filled
pi ping. Where vertical drain and vent systens exceed 15 feet in height,
test systemsin 15-foot vertical sections as piping is installed.

3.3.4 Exfiltration Test:

a. Hydrostatic Head:
1. At least 6 feet above naxi mum esti mated groundwater |evel in
section being tested.
2. No less than 6 feet above inside top of highest section of pipe in
test section, including service connections.

b. Length of Pipe Tested: Limt |length such that pressure on invert of
| ower end of section does not exceed 30 feet of water col um.

3.3.5 Def ective Piping Sections
Repl ace, and retest as specified.

3.4 FI ELD QUALI TY CONTROL

3.4.1 Test Report Docunentation

Test date.

Description and identification of piping tested.

Test fluid.

Test pressure.

Remar ks, i ncl udi ng:

1. Leaks (type, location).

2. Repair/replacenent performed to renedy excessive | eakage.

Paoop

f. Signed by Contractor and Contracting O ficer to represent that test has
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been satisfactorily conpl eted.

-- End of Section --
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SECTI ON 16010

BASI C ELECTRI CAL REQUI REMENTS

PART 1 GENERAL

1

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 70 (2002) National Electrical Code

.2 RELATED SECTI ONS

Requi rements specified within this section apply to all sections in
Di vision 16, ELECTRI CAL. Wrk specified herein shall be performed as if
specified in the individual sections.

.3 DESI GN REQUI REMENTS

Al'l equi prent anchoring and nmounting shall be in accordance with
manuf acturer's requirenents for the seismc zone criteria given in the
proj ect area.

4 ELECTRI CAL SCOPE OF WORK
a. FElectrical work associated with the foll ow ng:

1. Production Wlls:
(a) RSPW1
(b) RSPW2 (Mdifications)

2. Water Distribution Punping Station (including Sprinklers and Drip
Irrigation Systen).

3. Canal Transfer Punp Stations.

4. Staging Area (including Rest Roons, Parking Lot, Gateway and
Tunnel ).

b. Mnimmwork consists of but is not restricted to the foll ow ng
activities:

1. Obtain all pernits and pay all fees associated with the electrica
wor k perforned under this contract.

2. Provide conduits, wiring/cables, electrical equipnent (including
service entrance equi pnent per electrical utilities requirenments,
swi t chboar ds, adjustable frequency drives, notor starters,
transforners, electrical panels, lighting, and associ ated
el ectrical works

3. Power all vendor supplied panels, control panels, notors, and
ancillary equi prent.

4. Coordinate with local electrical Uilities and neet their
requirenents.

SECTI ON 16010 Page 2
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5. Provide conplete grounding systemfor electrical installation

6. Provide personnel and equipnent to facilitate start-up and testing
of all electrical work, and process equi pnent under this Contract.

7. After conpletion of all work, provide Contracting Oficer with an
&M manual , which identifies electrical conmponents installed under
this Contract including: part nunber, catal og cut sheets and vendor
nanes for future purchase of equi pment. O&M nmanual shall al so
include "As-built" power and control draw ngs which accurately show
final electrical equipnent |ayout, installationlocation, conduit
routi ng, and operation schenes for all electrical equipnment and
mai nt enance procedures.

c. Al electrical equiprment shall be UL, FM or CSA approved for their
respective installation prior to delivery to the construction site.

d. Al work shall be acconplished in accordance with the |atest
requi renents of NFPA 70, Arizona State, and |ocal codes.

1.5 ELECTRI CAL UTI LI TI ES
a. Following electrical Utilities provide power in the project areas:

1. APS: Provides power to the North side of the Salt River.
Cont act and Address: Dave M Casl and
Seni or Engi neer
Custoner Construction Central
10001 N 23rd Ave., Bldg F-2
Phoeni x, AZ 85021
Tel : 602-371-6006

2. SRP. Provides power to the South side of the Salt R ver
Contact and Address: C ndy Scott
Proj ect Leader
New Busi ness/ Commerci al Desi gn
& Construction
Mail Station W 208
P. O. Box 52025
Phoeni x, AZ 85072-2025
Phone: (602) 236-0684

PART 2 PRODUCTS
2.1 GENERAL

a. Provide materials and equi pment listed by UL wherever standards have
been established by that agency.

b. Equi prent Finish:
1. Provide manufacturers' standard finish and color, except where
specific color is indicated.
2. I f manufacturer has no standard color, provide equipnent with ANSI
No. 61, light gray col or
PART 3 EXECUTI ON
3.1  GENERAL

a. FElectrical Drawi ngs show general |ocations of equipnment, devices, and
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raceway, unless specifically di nensioned.

b. Install work in accordance with NECA Standards of Installation, unless
ot herwi se specified.

3.2 LOAD BALANCE

a. Drawings and Specifications indicate circuiting to electrical |oads and
di stribution equi prment.

b. Balance electrical |oad between phases as nearly as possible on
swi t chboards, panel boards, notor control centers, and other equi pment
where bal ancing is required.

c. \Wen | oads nust be reconnected to different circuits to bal ance phase
| oads, maintain accurate record of changes made, and provide circuit
directory that lists final circuit arrangement.

3.3 CHECKQUT AND STARTUP
3.3.1 Vol tage Field Test

a. Check voltage at point of termination of power conmpany supply systemto
proj ect when installation is essentially conplete and is in operation

b. Check voltage anplitude and bal ance between phases for | oaded and
unl oaded conditions.

c. Record supply voltage (all three phases sinultaneously on sane graph)
for 24 hours during nornmal working day.

1. Subnmit Voltage Field Test Report within 5 days of test.
d. Unbal ance Corrections:
1. WMdake witten request to Contracting Officer to correct condition if
bal ance (as defined by NEMA) exceeds 1 percent, or if voltage
vari es throughout the day and from | oaded to unl oaded condition
nore than plus or minus 4 percent of nom nal
2. Obtain a witten certification froma responsi bl e power conpany
official that the voltage variations and unbal ance are within their
normal standards if corrections are not nade.
3.3.2 Equi pnent Line Current Tests
a. Check line current in each phase for each piece of equipnent.

b. WMke line current check after power conpany has nade final adjustnents
to supply vol tage magni tude or bal ance.

c. |If any phase current for any piece of equipnment is above rated
nanepl ate current, prepare Equi prent Line Phase Current Report that
identifies cause of problemand corrective action taken

-- End of Section --
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SECTI ON 16015

ELECTRI CAL SYSTEMS ANALYSI S

PART 1 GENERAL

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS, | NC. (| EEE)

| EEE 242 Recommended Practice for Protection and
Coordi nati on of Industrial and Commerci al
Power Systens

| EEE 399 Recommended Practice for |Industrial and
Conmmrer ci al Power System Anal ysis

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI C57.12.00 St andard General Requirenents for

Li qui d-1 nmersed Distribution, Power, and
Regul ati ng Transforners

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernnent. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Short Circuit Study; G RE
Provide five copies of study in hard cover, three-ring binders.
Protective Device Coordination Study; G RE

Submit within 60 days after approval of the short circuit study.

.3 QUALI TY ASSURANCE

Short circuit study and protective device coordination study shall be
prepared by a professional electrical engineer registered in the State of
Arizona, in accordance with | EEE 242 and | EEE 399.

4  SEQUENCI NG AND SCHEDULI NG
a. An initial, conplete short circuit study nmust be subnitted and revi ewed

before Contracting O ficer will approve Shop Draw ngs for equi pnment for
i ncom ng service equi pnment, notor control centers, and adjustable
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frequency drives.

An initial, conmplete protective device coordination study must be
submitted within 60 days after approval of initial short circuit study.

The short circuit and protective device coordination studies shall be
updated prior to project substantial conpletion. Wilize
characteristics of as-installed equi pmrent and naterial s.

GENERAL

Equi prent and conponent titles used in the studies shall be identical
to the equi pment and conponent titles indicated on the draw ngs.

Perform studi es using digital conputer or by witten conputations.

Perform conplete fault cal cul ati ons for each proposed and ultimte
source conbi nati on.

Source conbi nati on may include present and future power conmpany supply
circuits, large notors, or generators.

Uilize proposed and existing |load data for the study obtained from
contract docunents and record docunents.

Exi sting Equi pnent:

1. Include fault contribution of existing nmotors in the study.
2. Obtain required existing equi pment data.

Provi de device coordination tinme-current curves for |ow voltage
di stribution systen(s).

h. Provide individual protective device tinme-current characteristics
on transparenci es.

SHORT CI RCU T STUDY
Cener al

Use cabl e i npedances based on copper conductors.

Use bus inmpedances based on copper bus bars.

Use cabl e and bus resistances cal cul ated at

Use 600-volt cabl e reactances based on use of typical dinmensions of
THHN THWN conduct or s.

Use transfornmer inpedances 92.5 percent of "nominal" inpedance based on
tol erances specified in ANSI C57.12.00.

Provi de

1. Calculation nethods and assunptions.

2. Selected base per unit quantities.

3. One-line diagrans.

4. Source inpedance data, including electric utility system and notor

fault contribution characteristics.
5 | npedance di agrans.
6 Zer 0 sequence i npedance di agrans.
7. Typical calculation
8. Tabul ations of calculated quantities.
9. Results, conclusions, and recomendati ons.
Cal cul ate short circuit interrupting and nonentary (when applicable)
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7

duties for an assuned three-phase bolted fault at each

1 Swi t chboar ds.

2. Mdtor control centers.

3. Al branch circuit panel boards.

4 O her significant |ocations throughout the system

5 Future load contributions as shown on one-line diagram

Provide bolted line-to-ground fault current study for areas as defined
for three-phase bolted fault short circuit study.

Provide bolted line-to-line fault current study for areas as defined
for three-phase bolted fault short circuit study.

Verify:

1. Equi prment and protective devices are applied within their ratings.

2. Adequacy of swi tchboard and motor control centers bus bars to
wi t hstand short circuit stresses.

3. Adequacy of transformer wi ndings to withstand short circuit
stresses.

4. Cable and busway sizes for ability to withstand short circuit
heati ng, besides normal |oad currents.

PROTECTI VE DEVI CE COCRDI NATI ON STUDY

Proposed protective device coordination tine-current curves for
di stribution system graphically displayed on conventional |og-1Iog
curve sheets.

Each curve sheet to have title and one-line diagramthat applies to
specific portion of systemassociated with time-current curves on that
sheet .

Term nate device characteristic curves at a point reflecting maxi mum
symretrical or asymretrical fault current to which device is exposed.

Identify device associated with each curve by manufacturer type,
function, and, if applicable, tap, tine delay, and instantaneous
settings recomended.

Pl ot Characteristics on Curve Sheets:

1. Electric utility's fuses including nmanufacturer's m ni nrum nelt,
total clearing, tolerance, and danage bands.

2. Low voltage fuses including manufacturer's mninumnelt, tota

clearing, tolerance, and damage bands.

Low vol t age equi prent circuit breaker trip devices, including

manuf acturers tol erance bands.

Pertinent transforner full-load currents at 100 and 600 percent.

Transfornmer magnetizing inrush currents.

Transf ormer danage curves

ANSI transforner w thstand paraneters.

Significant symetrical and asymretrical fault currents.

Ground fault protective device settings.

0. O her systemload protective devices for |argest branch circuit and
feeder circuit breaker in each notor control center

w

ROO~NO U A

Primary Protective Device Settings for Delta-We Connected Transformer:

1. Secondary Line-to-Gound Fault Protection: Primary protective
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device operating band within the transforner's characteristics
curve, including a point equal to 58 percent of ANSI C57.12.00
wi t hst and poi nt.

2. Secondary Line-To-Line Faults: 16 percent current margi n between
primary protective device and associ ated secondary device
characteristic curves.

TABULATI ONS
CGener al Dat a

Short circuit reactances of rotating nachines.
Cabl e and conduit material data.

Bus dat a

Tr ansf or mer dat a.

Circuit resistance and reactance val ues.

Short Circuit Data

Faul t i nmpedances.

X to Rratios.

Asymmetry factors.

Mot or contri butions.

Short circuit kVA

Symmretrical and asymetrical fault currents.

Recommended Protective Device Settings

Rel ays:

1. Current tap.

2. Tine dial.

3. Instantaneous pickup.

Circuit Breakers:

1. Adjustabl e pickup.

2. Adjustable tine-current characteristic.
3. Adjustabl e instantaneous pickup.

STUDY ANALYSES
Witten Sumary:

Scope of studi es perforned.

Expl anati on of bus and branch nunbering system
Prevailing conditions.

Sel ect ed equi pnent defi ci enci es.

Results of short circuit and coordi nation studies.
Comment s or suggestions.

ouRrwONE

Suggest changes and additions to equi pnent rating and/or
characteristics.

Notify Contracting Officer in witing of existing circuit protective
devices inproperly rated for new fault conditions.

PRODUCTS (NOT APPLI CABLE

EXECUTI ON

SECTI ON 16015 Page 5
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3.1 GENERAL

a. Adjust relay and protective device settings according to val ues
est abl i shed by coordination study.

b. Mke minor nodifications to equipnent as required to acconplish
conformance with the short circuit and protective device coordination
st udi es.

c. Notify Contracting Oficer in witing of any required major equi pnent
nodi fi cations.

-- BEnd of Section --
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SECTI ON TABLE OF CONTENTS
DI VISION 16 - ELECTRI CAL
SECTI ON 16050

BASI C ELECTRI CAL NMATERI ALS AND METHCODS

GENERAL

REFERENCES

SUBM TTALS

QUALI TY ASSURANCE
SPARE PARTS

PRODUCTS

PRI MARY SERVI CE EQUI PMENT
QUTLET AND DEVI CE BOXES
JUNCTI ON AND PULL BOXES
W RI NG DEVI CES

4.1 Swi t ches
.2 Recept acl e, Single and Dupl ex
.3 Receptacle, Gound Fault Circuit Interrupter

DEVI CE PLATES

1 Cener al

2 Cast Met al

3 Sheet St eel

4  \\éat her pr oof

5 Rai sed Sheet Mt al

6 Sheet St eel

LI GHTI NG AND PONER DI STRI BUTI ON PANELBQARD
NI - POAER CENTER ( MPC)

Tr ansf or ner
Panel board
NUMBER AND BREAKER AMPERE RATI NGS
Cl RCU T BREAKER, | NDIVIDUAL, 0 TO 600 VOLTS
PUSHBUTTQON, | NDI CATI NG LI GHT, AND SELECTOR SW TCHES
NONFUSED SW TCH, | NDI VI DUAL, O TO 600 VOLTS
| NTERLOCK
TERM NAL JUNCTI ON BOX
TERM NAL BLOCK (0 TO 600 VOLTS)
MAGNETI C CONTROL RELAY
ELAPSED TI ME METER
DRY TYPE TRANSFORMER (0- TO 600- VOLT PRI MARY)
LOW VOLTAGE, SECONDARY SURGE PROTECTI VE EQUI PMENT
SUPPCRT AND FRAM NG CHANNELS
NAMVEPLATES

EXECUTI ON

GENERAL

OUTLET AND DEVI CE BOXES
JUNCTI ON AND PULL BOXES
W RI NG DEVI CES

1 Swi t ches

2 Recept acl es

SECTI ON 16050 Page 1
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3.4.3 Switch, Mdtor Rated
3.5 DEVI CE PLATES
3.6 PUSHBUTTOQON, | NDI CATI NG LI GHT, AND SELECTOR SW TCH
3.6.1 Heavy-Duty, QO ltight Type
3.6.2 Heavy-Duty, Watertight, and Corrosion-Resistant Type
3.7 TERM NAL JUNCTI ON BOX
3.8 LI GHTI NG AND POAER DI STRI BUTI ON PANELBOARD
3.9 CIRCU T BREAKER, FUSED SW TCH, AND NONFUSED SW TCH ENCLOSURES
3.10 SUPPORT AND FRAM NG CHANNEL
3.11 DRY TYPE TRANSFORMER (0- TO 600- VOLT PRI MARY)
3.12 MOTOR SURGE PROTECTI ON

-- End of Section Table of Contents --
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SECTI ON 16050

BASI C ELECTRI CAL NMATERI ALS AND METHCODS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the

basi ¢ designation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI C62. 11 Standard for Metal -Oxi de Surge Arrestors
for ACCircuits

ANSI 7z55.1 Gray Finishes for Industrial Apparatus and
Equi pnent

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 167 (1999) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 570/ A 570M (1998) Steel, Sheet, and Strip, Carbon,

Hot- Rol l ed, Structural Quality
NATI ONAL ELECTRI CAL CONTRACTOR S ASSOCI ATI ON, | NC. ( NECA)
NECA 5055 Standard of Installation
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMB)
NEMA 250 (1997) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi munm
NEVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches
NEMA | CS 2 (1993) Industrial Control Devices,

Controllers, and Overl oad Rel ays Rated Not
More Than 2,000 Volts AC or 750 Volts DC

NEMA KS 1 (1996) Encl osed and M scel | aneous
Di stribution Equi pnent Switches (600 Volts
Maxi mum

NEMVA LA 1 (1992) Surge Arrestors

NEMA PB 1 (1995) Panel boards

NEMA ST 20 (1992) Dry-Type Transformers for GCeneral
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Appl i cations

NEVMA VWD 1 (1999) Ceneral Requirenments for Wring
Devi ces

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (2002) National Electrical Code
UNDERWRI TERS LABORATORI ES, INC. (UL)
UL 67 (1993; Rev thru Qct 1999) Panel boards
UL 486E (1994; Rev thru Feb 1997) Equi pnent Wring
Terminals for Use with Al um num and/ or
Copper Conductors
UL 489 (1996; Rev thru Dec 1998) Ml ded- Case

Circuit Breakers, Ml ded-Case Sw tches, and
Circuit-Breaker Encl osures

UL 943 (1993; Rev thru May 1998) G ound- Fault
Circuit-Interrupters

UL 1059 (1993; 3rd Edition) Term nal Bl ocks

UL 1561 (1999) Dry-Type, Ceneral Purpose and Power

Transf orners
1.2 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernnent. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Devi ce boxes; G RE

Junction and Pull Boxes used at, or below, grade; G RE
Large Junction and Pull Boxes; G RE

Term nal Junction Boxes; G RE

Panel boards and Circuit Breaker Data; G RE
Wring Devices; G RE

Control Devices; G RE

Control Relays; G RE

Tinmers; G RE

Fuses; G RE

Magnetic Contactors; G RE

Transforners; G RE

Service and Metering Equiprment; G RE

1.3  QUALITY ASSURANCE
UL Conpliance: Mterials manufactured within scope of Underwiters

Laboratories shall conformto UL Standards and have an applied UL listing
mar k.
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1.4  SPARE PARTS
Furni sh, tag, and box for shipnment and storage the foll ow ng spare parts:

Fuses, 0 to 600 Volts: Six of each type and each current rating
i nstall ed.

PART 2 PRODUCTS
2.1 PRI MARY SERVI CE EQUI PVENT

Provide electric service in accordance with electrical utility
requi renents. Equi prent shall include, but not be limted to:

1. Conduit riser.
2. Conduit, wire, and m scell aneous har dwar e.

2.2 QUTLET AND DEVI CE BOXES
a. Sheet Steel: One-piece drawn type, zinc- or cadm um pl ated.
b. Cast Metal:

1. Box: Malleable iron.

2. Cover: CGasketed, weatherproof, nalleable iron, with stainless steel
SCrews.

3. Hubs: Threaded.

4. Lugs: Cast Mounti ng.

c. Nonnetal lic:

1. Box: PVC
2. Cover: PVC, weatherproof, with stainless steel screws.

2.3 JUNCTI ON AND PULL BOXES

a. Qutlet Boxes Used as Junction or Pull Box: As specified under Article
OQUTLET AND DEVI CE BOXES.

b. Conduit Bodies Used as Junction Boxes: As specified under Article
FITTINGS in Section 16110 RACEWAYS.

c. Large Steel Box:

1. NEMA 250, Typel2.

2. Box: 14-gauge steel, with white enanel painted interior and gray
primed exterior, over phosphated surfaces, with final ANSI Z55. 1,
No. 61 gray enanel on exterior surfaces.

3. Cover: Hinged with clanps.

4. Hardware and Machi ne Screws: ASTM A 167, Type 316 stainless steel.

d. Large Nonnetallic Box:

1. NEMA 250, Type 4X
2. Box: High-inpact, fiberglass-reinforced polyester or engineered
t hernmopl astic, with stability to high heat.
3. Cover: Hinged with clanps.
4. Hardware and Machi ne Screws: ASTM A 167, Type 316 stainless steel.

SECTI ON 16050 Page 5
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5. Conduit hubs and nounting | ugs.
e. Concrete Box:

1. Box: Rei nforced, cast concrete.

2. Cover: Cast iron. Provide steel traffic rated cover in traffic
ar eas.

3. Cover Marking: ELECTRI CAL, SIGNAL, or as shown.

2.4  WRING DEVI CES
2.4.1 Switches
a. NEMA VWD 1.
b. Specification grade, totally enclosed, ac type, with quiet tunbler

switches and screw term nals.
c. Capable of controlling 100 percent tungsten filament and fl uorescent

| anp | oads.
d. Rating: 20 anps, 120/277 volts.
e. Color:

1. Ofice Areas: lvory.
2. Oher Areas: Brown.
f. Integral grounding termnal on nounting strap.

2.4.2 Receptacl e, Single and Dupl ex

a. NEMA WD 1.

b. Specification grade, two-pole, three-wire grounding type with screw
type wire terminals suitable for No. 10 AWG

c. High strength, thernoplastic base col or.

d. Color:
1. Restroom Areas: |vory.
2. Oher Areas: Brown.

e. Contact Arrangenent: Contact to be made on two sides of each inserted
bl ade wi t hout detent.

f. Rating: 125 volts, NEMA WD 1, Configuration 5-20R, 20 anps.

g. One-piece nounting strap with integral ground contact.

2.4.3 Receptacle, Ground Fault Circuit Interrupter
a. Duplex, specification grade, tripping at 5 mA
b. Color: Brown.
c. Rating: 125 volts, NEMA WD 1, Configuration 5-20R, 20 anps.
d. Size: For 2-inch by 4-inch outlet boxes.
e. Standard Model: NEMA WD 1, with screw termnals and provisions for

testi ng.
Feed- Through Mbdel: NEMA WD 1, with feed-through screw terninals and
provi sions for testing.

—h

2.5 DEVI CE PLATES
2.5.1 CGener al

Sectional type plates not permtted.
2.5.2 Cast Met al

a. Material: Mlleable ferrous nmetal, wth gaskets.
b. Screw Oval-head stainless steel.
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2.

5.3

a.
b.

. 5.4

a.

b.

. 5.

Sheet St eel

Fi nish: Zinc el ectropl ate.
Screws: Oval -head stainl ess steel.

Weat her pr oof

For Recept acl es:

1. CGasketed, cast-alumnum wth individual cap over each receptacle
openi ng.

2. Munting Screw and Cap Spring: Stainless steel.

For Switches:

1. Casketed, cast-netal or -alum num incorporating external operator
for internal swtch.

2. Munting Screw. Stainless steel.

Rai sed Sheet Met al

1/2-inch high zinc- or cadm umpl ated steel designed for one-piece drawn
type sheet steel boxes.

.5.6

Sheet St eel

Formed sheet steel or Feral oy designed for installation on cast netal boxes.

.6

a.

LI GHTI NG AND POVNER DI STRI BUTI ON PANELBOARD
NEMA PB 1, NFPA 70, and UL 67.

Panel boards and Circuit Breakers: Suitable for use with 75 degrees C
wire at full NFPA 70, 75 degrees C anpacity.

Short-Circuit Current Equipnent Rating: Fully rated; series connected
unaccept abl e.

Rating: Applicable to a systemwi th avail able short-circuit current of
the indicated anperes rns symmetrical at volts as shown.

Cabi net :

1. NEMA 250, Type 12 or 3R, as shown.
2. Material: Code-gauge, hot-dip gal vani zed sheet steel, with
reinforced steel frane.
3. Wring Gutter: Mnimm4-inch square; both sides, top and bottom
4. Front: Fastened with adjustable clanps.
(a) TrimSize:
1) Surface Mounted: Sane as box.
2) Flush Munted: 3/4-inch larger than box on all sides.
(b) Finish: Rust inhibitor prine, with manufacturer's standard
baked enanel or |acquer.
5. Interior:
(a) Factory assenbled; conplete with circuit breakers.
(b) Capable of circuit breaker replacenent w thout disturbing
adj acent circuit breakers or w thout renoving nain bus.
(c) Spaces: Cover openings with easily renmpovable netal cover.
6. Door Hi nges: Conceal ed.
7. Locking Device:
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2.7

2.7.1

(a) Flush type
(b) Doors Over 30 Inches in Height: Miltipoint.
(c) ldentical keylocks, with two mlled keys each | ock
8. Circuit Directory: Metal frame with transparent plastic face and
encl osed card on interior of door

Bus Bar

1. WMaterial: Copper full sized throughout |ength.

2. Provide for nmounting of future circuit breakers along full length
of bus regardl ess of number of units and spaces shown. Machi ne,
drill, and tap as required for current and future positions.

3. Neutral: Insulated, rated sanme as phase bus bars with at |east one

term nal screw for each branch circuit.

4. Gound: Copper, installed on panel board frane, bonded to box with
at least one termnal screw for each circuit.

5. Lugs and Connection Points:
(a) Suitable for either copper or alum num conductors.
(b) Solderless main lugs for main, neutral, and ground bus bars.
(c) Subfeed or through-feed | ugs as shown.

6. Bolt together and rigidly support bus bars and connection straps on
nmol ded i nsul at or s.

Circuit Breakers

1. NEMA AB 1 and UL 489.
2. Thermal - magnetic, quick-make, quick-break, nol ded case, of
i ndi cating type showi ng OV OFF and TRI PPED positions of operating
handl e.
3. Noni nterchangeabl e, in accordance with NFPA 70.
4. Locking: Provisions for handl e padl ocki ng, unl ess otherw se shown.
5. Type: Bolt-on circuit breakers in all panel boards.
6. Milti-pole circuit breakers designed to automatically open al
pol es when an overload occurs on one pole.
7. Do not substitute single-pole circuit breakers with handle ties for

mul ti-pol e breakers.

8. Do not use tandemor dual circuit breakers in nornmal single-pole
spaces.

9. Gound Fault Interrupter:
(a) Equip with conventional thermal-magnetic trip and ground fault
sensor rated to trip in 0.025 second for a 30 mA ground fault (UL
943, Class B sensitivity).
(b) Sensor with sane rating as circuit breaker and a push-to-test
but t on.

M NI - PONER CENTER ( MPC)

Cener al

Transformer, primary and secondary nmain circuit breakers, and secondary
panel board section enclosed in NEMA 250, Type 3R encl osure.

2.7.2

a.
b
c.

Tr ansf or mer

Type: Dry, self-cool ed, encapsul at ed.

I nsul ation: Manufacturer's standard, with UL 1561 tenperature rise.
Ful | capacity, 2-1/2 percent voltage taps, two above and two bel ow
nor mal vol t age

Primary Vol tage: 480, single three-phase, as shown.
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e. Secondary Vol tage: 208/ 120 volts, single or three-phase, four-wire, as
shown.

2.7.3 Panel boar d
Full, UL 489, short-circuit current rated.

Type: Thernmal - nagnetic, qui ck-nmake, quick-break, indicating, with
noni nt er changeabl e nol ded case circuit breakers.

2.8 NUMBER AND BREAKER AMPERE RATI NGS
Refer to Panel Schedul e
2.9 Cl RCU T BREAKER, | NDIVIDUAL, 0 TO 600 VOLTS

a. NEMA AB 1, UL 489 listed for use at location of installation.

b. MnimumInterrupt Rating: As indicated.

c. Thernal -nagnetic, quick-nake, quick-break, indicating type, show ng
ON OFF and TRI PPED i ndi cating positions of operating handle.

d. Suitable for use with 75 degrees Cwire at full NFPA 70, 75 degrees C
anpacity.

e. Locking: Provisions for padl ocki ng handl e.

f. Milti-pole breakers to automatically open all poles when an overl oad
occurs on one pole.

g. Enclosure: NEMA 250, Type as indicated in Part 3 of this Specification
unl ess ot herwi se shown.

h. Interlock: Enclosure and switch shall interlock to prevent opening
cover with switch in the ON position.

i. Do not provide single-pole circuit breakers with handle ties where
multi-pole circuit breakers are shown.

2.10 PUSHBUTTON, | NDI CATI NG LI GHT, AND SELECTOR SW TCHES

a. Contact Rating: NEMA ICS 2, Type A600.

b. Selector Switch Operating Lever: Standard.

c Indicating Lights: Push-to-test, transforner-type.

d Pushbutton Col or:
(1) ON or START: Bl ack.
(2) OFF or STOP: Red.

e. Pushbuttons and sel ector switches | ockable in OFF position where
i ndi cat ed.

f. Legend Pl ate:
(1) Material: Al umnum
(2) Engraving: 11 character/spaces on one line, 14 character/spaces on

each of two lines, as required, indicating specific function.

(3) Letter Height: 7/64-inch.

2.11 NONFUSED SW TCH, | NDI VI DUAL, 0 TO 600 VOLTS

a. NEMA KS 1.

b. Quick-nake, quick-break, motor rated, |oad-break, heavy-duty (HD) type
with external markings clearly indicating OV OFF positions.

c. Suitable for use with 75 degrees Cwire at full NFPA 70, 75 degrees C
anpacity.

d. Enclosure: NEMA 250, Type as indicated in Part 3 of this Specification
unl ess ot herwi se shown.

2.12 I NTERLOCK
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Encl osure and switch to prevent opening cover with switch in the ON
posi ti on.

.13 TERM NAL JUNCTI ON BOX

a. Cover: Hinged, unless otherw se shown.
b. Interior Finish: Paint with white enanel or |acquer.
c. Term nal Bl ocks:
(1) Separate connection point for each conductor entering or |eaving
box.
(2) Spare Terninal Points: 25 percent.

.14  TERM NAL BLOCK (0 TO 600 VOLTS)

a. UL 486E and UL 1059.

b. Size conmponents to allow insertion of necessary wire sizes.

c. Capable of termination of control circuits entering or |eaving
equi pnent, panels, or boxes.

d. Screw clanp conpression, dead front barrier type, with current bar
providing direct contact with wire between conpression screw and yoke.

e. Yoke, current bar, and clanping screw of high strength and high
conductivity metal .

f. Yoke shall guide all strands of wire into termnal.

g. Current bar shall ensure vibration-proof connection.

h. Termnals:
(1) Capable of wire connections w thout special preparation other than

strippi ng.
(2) Capable of junmper installation with no loss of termnal or rail
space.

(3) Individual, rail nounted.
i. Mrking system allow ng use of preprinted or field-marked tags.

.15 MAGNETI C CONTROL RELAY

a. NEMA ICS 2, dass A600 (600 volts, 10 anps continuous, 7,200VA nake,
720VA break), industrial control with field convertible contacts.

b. Tinme Delay Relay Attachnent:
(1) Pneumatic or electronic type, tiner adjustable fromO0.2 to 60

seconds (m ni muny.

(2) Field convertible fromON delay to OFF del ay and vice versa.

c. Latching Attachnent: Mechanical |atch having unlatching coil and coil
cl earing contacts.

.16 ELAPSED TI ME METER

a. Drive: Synchronous notor.
b. Range: 0 to 99,999.9 hours, nonreset type.
c. Munting: Sem flush, panel.

.17 DRY TYPE TRANSFCRVER (0- TO 600- VOLT PRI MARY)

UL 1561, NEMA ST 20, unless otherw se indicated.
Sel f-cool ed, two-wi ndi ng.
Insul ation Class and Tenperature Ri se: Manufacturer's standard.
Core and Coil:
(1) Encapsul ated for single-phase units 1/2 to 25 kVA and for
t hree- phase units 3 to 15 kVA
(2) Thernosetting varnish inpregnated for single-phase units 37.5 kVA

aoow
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2.18

2.19

and above, and for three-phase units 30 kVA and above.

Units larger than 5 kVA suitable for use with 75 degrees Cwire at ful

NFPA 70, 75 degrees C anpacity.

Encl osure:

(1) Single-Phase, 3 to 25 kVA: NEMA 250, Type 3R, nonventil at ed.

(2) Single-Phase, 37-1/2 kVA and Above: NEMA 250, Type 2, ventil ated.

(3) Three-Phase, 3 to 15 kVA: NEMA 250, Type 3R, nonventil at ed.

(4) Three-Phase, 30 kVA and Above: NEMA 250, Type 2, ventil ated.

(5) Qutdoor Transforners: NEMA 250, Type 3R

Wal | Bracket: For single-phase units, 15 to 37-1/2 kVA, and for

t hree- phase units, 15 to 30 kVA

Vol t age Taps:

(1) Single-Phase, 3 to 10 kVA: Four 2-1/2 percent, full capacity; two
above and two bel ow normal voltage rating.

(2) Single-Phase, 15 kVA and Above: Four 2-1/2 percent, full capacity;
two above and two bel ow nornal vol tage rating.

(3) Three-Phase, 3 to 15 kVA: Four 2-1/2 percent, full capacity; two
above and two bel ow normal voltage rating.

(4) Three-Phase, 30 kVA and Above: Four 2-1/2 percent, full capacity;
two above and two bel ow nornal voltage rating.

| npedance: 4.5 percent mninmmon units 75 kVA and | arger

Maxi mum Sound Level : NEMA ST 20:

(1) 40 decibels for 0 to 9 kVA

(2) 45 decibels for 10 to 50 kVA

(3) 50 decibels for 51 to 150 kVA.

(4) 55 decibels for 151 to 300 kVA

(5) 60 decibels for 301 to 500 kVA.

Vi bration |solators:

(1) Rated for transformer's weight.

(2) Isolation Efficiency: 99 percent, at fundanental frequency of sound
emtted by transforner

(3) Less Than 30 kVA: Isolate entire unit fromstructure with externa
vi bration isol ators.

(4) 30 kVA and Above: Isolate core and coil assenbly fromtransformer
enclosure with integral vibration isolator.

LOW VOLTAGE, SECONDARY SURGE PROTECTI VE EQUI PMENT

NEMA LA 1, ANSI C62.11

Sur ge Capacitor

(1) Inpregnated with nonPCB, biodegradable dielectric fluid.

(2) Integral discharge resistor which will drain residual voltage to
50-volts crest in less than 1 minute after disconnection from
circuit.

Arrestor: High strength netal oxide valve elenents enclosed in high

strength, corrosion-resistant, nolded resin housing.

Equi p capacitor and arrestor with nounting nipple, flat washer, and nut

sui tabl e for knockout or bracket nounting.

SUPPORT AND FRAM NG CHANNELS

Carbon Steel Fram ng Channel

(1) Material: Rolled, mld strip steel, 12-gauge, ASTM A 570/ A 570M
G ade 33.

(2) Finish: Hot-dip galvanized after fabrication

Pai nt Coated Franing Channel: Carbon steel framing channel with

el ectro-deposited rust inhibiting acrylic or epoxy paint.

PVC Coat ed Fram ng Channel: Carbon steel fram ng channel with 40-ml

pol yvi nyl chl oride coating.
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PART 3

3.

aeoop

1

Stainless Steel Fram ng Channel: Rolled, ASTM A 167, Type 316 stainl ess
steel, 12-gauge.

Ext ruded Al umi num Fram ng Channel :

(1) Material: Extruded from Type 6063-T6 al umi num al | oy.

(2) Fittings fabricated from Al l oy 5052- H32.

Nonnetal | i ¢ Fram ng Channel :

(1) Material: Fire retardent, fiber reinforced vinyl ester resin.

(2) Channel fitting of sane nmaterial as channel.

(3) Nuts and bolts of long glass fiber reinforced pol yurethane.

NAMEPLATES

Material : Lami nated plastic.

Attachnment Screws: Stainless steel.

Col or: Black, engraved to a white core.

Engr avi ng:

(1) Pushbuttons/Sel ector Switches: Name of drive controlled on one,
two, or three lines, as required.

(2) Panel boards: Panel board desi gnation, service voltage, and phases.

Letter Height:

(1) Pushbuttons/Sel ector Switches: 1/8 inch.

(2) Panel boards: 1/4 inch.

EXECUTI ON

GENERAL

Install equipnent in accordance with NECA 5055, applicable parts of NFPA 70
and | ocal codes.

.2

a.

OQUTLET AND DEVI CE BOXES

Install suitable for conditions encountered at each outlet or device in

Wi ring or raceway system sized to nmeet NFPA 70 requirenents.

Si ze:

(1) Depth: Mninmum 2 inches, unless otherw se required by structural
conditions. Box extensions not permtted.
a) Hollow Masonry Construction: Install with sufficient depth such
that conduit knockouts or hubs are in masonry void space.

(2) Ceiling Qutlet: Mnimm4-inch octagonal sheet steel device box,
unl ess otherwi se required for installed fixture.

(3) Switch and Receptacle: Mninum 2-inch by 4-inch sheet steel device
box.

Locati ons:

(1) Drawi ng |l ocations are approximate.

(2) To avoid interference with nechani cal equi prent or structural
features, relocate outlets as directed by the Contracting O ficer.

(3) Light Switch: Install on | ock side of doors.

(4) Light Fixture: Install in symetrical pattern according to room
| ayout unl ess otherw se shown.

Mount i ng Hei ght:

(1) Ceneral:
a) Dinensions given to centerline of box.
b) Where specified heights do not suit building construction or
finish, nount as directed by Contracting O ficer.

(2) Light Switch: 48 inches above floor.

(3) wall mounted tel ephone outlet: 52 inches above fl oor.

(4) Conveni ence Receptacl e:
a) GCeneral Interior Areas: 15 inches above floor.
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b) Industrial Areas, Wrkshops: 48 inches above fl oor.
c) Qutdoor, Al Areas: 24 inches above finished grade.

(5) Switch, Mdtor Starting: 48 inches above floor, unless otherw se
i ndi cat ed.

Install plunb and | evel.

FI ush Mount ed:

(1) Install with conceal ed conduit.

(2) Install proper type extension rings or plaster covers to make edges
of boxes flush with finished surface.

(3) Holes in surrounding surface shall be no larger than required to
recei ve box.

Support boxes independently of conduit by attachnent to buil ding

structure or structural menber.

Install bar hangers in frane construction, or fasten boxes directly

wi th wood screws on wood, bolts and expansion shields on concrete or

brick, toggle bolts on hollow masonry units, and nachi ne screws

t hreaded i nto steel work.

i. Threaded studs driven in by powder charge and provided with | ock
washers and nuts are acceptable in |ieu of expansion shields.

j. Boxes enbedded in concrete or masonry need not be additionally
support ed.
k. Install galvanized nounting hardware in industrial areas.

I. Install separate junction boxes for flush or recessed lighting
fixtures where required by fixture term nal tenperature.
Boxes Supporting Fi xtures: Provide neans of attachnent with adequate
strength to support fixture.
Open no nore knockouts in sheet steel device boxes than are required,;
seal unused openi ngs.
Box Type (Steel Raceway System
(1) Exterior Locations: Cast netal.
(2) Interior Dry Locations:
a) Exposed Rigid Conduit: Sheet steel
b) Conceal ed Raceways: Sheet steel
c) Concrete Encased Raceways: Cast netal
d) Lighting Crcuits, Ceiling: Sheet steel
(3) Interior Wet Locations: Cast netal.
Box Type, Corrosive Locations (PVC Coated Rigid Gal vani zed Stee
Raceway Systen): PVC-coated cast netal

JUNCTI ON AND PULL BOXES

Install where shown and where necessary to termnate, tap-off, or
redirect multiple conduit runs.

Install pull boxes where necessary in raceway systemto facilitate
conductor installation.

Install in conduit runs at |east every 150 feet or after the equival ent
of three right-angle bends.

Use outl et boxes as junction and pull boxes wherever possible and

al | owed by applicabl e codes.

Use conduit bodies as junction and pull boxes where no splices are
required and their use is allowed by applicabl e codes.

Install ed boxes shall be accessible.

Do not install on finished surfaces.

Install plunb and | evel.

Support boxes independently of conduit by attachnent to buil ding
structure or structural menber.

Install bar hangers in frane construction, or fasten boxes directly
wi th wood screws on wood, bolts and expansion shields on concrete or
brick, toggle bolts on hollow masonry units, and nmachi ne screws or
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3.4

3. 4.

3. 4.

1

3

wel ded t hreaded studs on steel work.

Threaded studs driven in by powder charge and provided with | ock

washers and nuts are acceptable in lieu of expansion shields.

Boxes enbedded in concrete or masonry need not be additionally

support ed.

At or Bel ow G ade:

(1) Install boxes for bel ow grade conduit flush with finished grade in
| ocations outside of paved areas, roadways, or wal kways.

(2) If adjacent structure is available, box nay be mounted on structure
surface just above finished grade in accessible but unobtrusive
| ocati on.

(3) Obtain Contracting Oficer's Representative's witten acceptance
prior to installation in paved areas, roadways, or wal kways.

(4) Use boxes and covers suitable to support anticipated weights.
Provide traffic rated covers in traffic areas.

Fl ush Mount ed:

(1) Install with conceal ed conduit.

(2) Holes in surrounding surface shall be no larger than required to
receive box.

(3) Make edges of boxes flush with final surface.

Mount i ng Har dwar e:

(1) Noncorrosive Dry Areas: Gal vani zed.

(2) Noncorrosive Wt Areas: Stainless steel.

(3) Corrosive Areas: Stainless steel.

Locati on/ Type:

(1) Wet: NEMA 250, Type 4X

(2) Unfinished, Indoor and CQutdoor, Wet, Dust, or QG Il: NEMA 250, Type
13.

(3) Underground Conduit: Concrete.

(4) Corrosive Locations: NEMA 250 Type 4X, stainless steel.

(5) Industrial Use in Areas Not Ot herw se C assified: NEMA 250, Type
12, unl ess ot herw se shown.

W RI NG DEVI CES
Swi t ches

Mounting Height: See Article OQUTLET AND DEVI CE BOXES.

Install with switch operation in vertical position.

Install single-pole, two-way switches such that toggle is in up
position when switch is on.

Recept acl es
Install with grounding slot up except where horizontal nounting is

shown, in which case install with neutral slot up.
Weat her proof Recept acl es:

(1) Install in cast netal box.
(2) Install such that hinge for protective cover is above receptacle
openi ng.

(3) Gound Fault Interrupter: Install feed-through nodel at |ocations
where ground fault protection is specified for "downstreant
conventional receptacles.

(4) Speci al - Purpose Receptacles: Install in accordance with
manuf acturer's instructions.

Swi tch, Modtor Rated

Install with switch operation in vertical position such that toggle is
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3.6

3. 6.

1

in up position when ON.

Install within sight of nbtor when used as a di sconnect switch.
Mounting Height: See Article QUTLET AND DEVI CE BOXES.

Encl osure Type: See Article OUTLET AND DEVI CE BOXES.

DEVI CE PLATES

Securely fasten to wiring device; ensure a tight fit to box.
Fl ush Mounted: Install with all four edges in continuous contact with
finished wall surfaces w thout use of mats or simlar materials.
Plaster fillings will not be acceptable.
Surface Mounted: Plate shall not extend beyond sides of box unless
pl ates have no sharp corners or edges.
Install with alignnent tolerance to box of 1/16 inch.
Types (Unl ess Ot herwi se Shown):
(1) Exterior: \Watherproof.
(2) Interior:
a) Flush Mounted Boxes: Metal.
b) Surface Munted, Metal Boxes:
1) General Purpose Areas: Sheet Steel.
2) Other Areas: Cast.
c) Surface Mounted, Nonnetallic Boxes: Manufacturer's standard.

PUSHBUTTON, | NDI CATI NG LI GHT, AND SELECTOR SW TCH

Heavy-Duty, QG ltight Type

Locations (Unless Gt herwi se Shown): Nonhazardous, indoor, dry |ocations,
i ncluding notor control centers, control panels, and individual stations.

3. 6.

a.

w
o

aeoop

2

Heavy-Duty, Watertight, and Corrosion-Resistant Type

Locati ons (Unl ess O herwi se Shown): Nonhazardous, outdoor, or normally
wet areas.
Mounting: NEMA 250, Type 4X encl osure.

TERM NAL JUNCTI ON BOX

Install in accordance with Article JUNCTI ON AND PULL BOXES.

Label each block and terninal with pernmanently attached,

nondestructi bl e tag.

Do not install on finished outdoor surfaces.

Locati on/ Type:

(1) Indoor, Dry: NEMA 250, Type 12.

(2) Unfinished, Indoor and Qutdoor, Wet: NEMA 250, Type 4.

(3) Unfinished, |Indoor and Qutdoor, Wt and Corrosive: NEMA 250, Type
aX.

(4) Unfinished, indoor and outdoor, wet, dust, or oil: NEMA 250, Type
13.

LI GHTI NG AND POVNER DI STRI BUTI ON PANELBOARD

Install securely, plunb, in-line and square with walls.

Install top of cabinet 6 feet above floor unless otherw se shown.
Provide typewitten circuit directory for each panel board.

Cabi net Locati on/ Type:

(1) Ceneral Use in Finished Areas: NEMA 250, Type 1.
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3.9

3.10

3.11

3.12

(2) Wet or Qutdoor: NENMA 250, Type 3R, Qutdoor.
(3) Industrial Use in Areas Not Ot herw se C assified: NEMA 250, Type
12, unl ess ot herw se shown.

CI RCU T BREAKER, FUSED SW TCH, AND NONFUSED SW TCH ENCLOSURES

a. Location/ Type:

(1) Wet: NEMA 250, Type 4.

(2) Corrosive: NEMA 250, Type 4X

(3) Wet/Corrosive: NEMA 250, Type 4X
(4) Industrial Use: NEMA 250, Type 12.
(5) Ceneral Purpose: NEMA 250, Type 1.
(6) Where Denoted WP: NEMA 250, Type 3R

SUPPORT AND FRAM NG CHANNEL

Install where required for mounting and supporting el ectrical equipment

and raceway systens.

Channel Type:

(1) Interior, Wt or Dry (Noncorrosive) Locations:
a) PVC Coated Conduit: PVC coat ed.
b) Steel Raceway and Ot her Systens Not Covered: Carbon steel or
pai nt coated.

(2) Interior, Corrosive (Wt or Dry) Locations:
a) PVC Conduit: Type 316 stainless steel or nonnetallic.
b) PVC Coated Steel Conduit and O her Systens Not Covered: Type
316 stainless steel, nonmetallic, or PVC coated steel.

(3) CQutdoor, Noncorrosive Locations:
a) Steel Raceway: Carbon steel or paint coated fram ng channel,
except where nounted on al um num handrail, then use al um num
fram ng channel .

(4) Qutdoor Corrosive Locations:
a) PVC Conduit: Type 316 stainless steel or nonnetallic.
b) PVC Coated Steel Conduit, and Other Systems Not Covered: Type
316 stainless steel, nonmetallic, or PVC coated steel.

Paint cut ends prior to installation with the follow ng:

(1) Carbon Steel Channel: Zinc-rich priner.

(2) Painted Channel: Rust-inhibiting epoxy or acrylic paint.

(3) Nonnetallic Channel: Epoxy resin sealer.

(4) PVC Coated Channel: PVC patch.

DRY TYPE TRANSFORMER (0- TO 600- VOLT PRI MARY)

Load external vibration isolator such that no direct transformer unit
metal is in direct contact with nmounting surface.

Provi de noi sture-proof, flexible conduit for electrical connections.
Connect voltage taps to achieve (approxi mately) rated output voltage
under normal plant |oad conditions.

Provi de wal |l brackets for single-phase units, 15 to 167-1/2 kVA, and

t hree- phase units, 15 to 112 kVA.

I solation Transfornmer: Ground isolation shields to unit enclosure with
conductor of same material, and sanme size mninmum as shield ground

| ead provided with unit.

MOTOR SURGE PROTECTI ON

G ound in accordance with NFPA 70.
Low Vol tage: Ground termnals to equi prment bus.
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-- End of Section --
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SECTI ON 16110

RACEVWAYS

PART 1 GENERAL

1.

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.
AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI C80.1 (1995) Rigid Steel Conduit - Zi nc Coated
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 857 Standard Practice for M nimum Structural
Desi gn Loadi ng for Underground Precast
Concrete Utility Structures
NATI ONAL ELECTRI CAL CONTRACTOR S ASSOCI ATI ON, | NC. ( NECA)
NECA 5055 Standard of Installation
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)
NEMA RN 1 (1998) Pol yvinyl-Chloride (PVC) Externally
Coat ed Gal vani zed Rigid Steel Conduit and
I nternediate Metal Conduit
NEMA TC 2 (1998) Electrical Polyvinyl Chloride (PVQO
Tubi ng (EPT) and Conduit (EPC-40 and EPC- 80)
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (2002) National Electrical Code

UNDERWRI TERS LABORATORI ES, INC. (UL)

UL 6 (1997) Rigid Metal Conduit

UL 360 (1996; Rev thru Qct 1997) Liquid-Tight
Fl exi bl e Steel Conduit

UL 514B (1997; Rev Qct 1998) Fittings for Cable and
Condui t

UL 651A (1995; Rev thru Apr 1998) Type EB and A

Ri gi d PVC Conduit and HDPE Conduit

2 SUBM TTALS
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Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The follow ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

PVC-Coated Rigi d gal vani zed steel conduit; G RE

PVC Schedul e 40 conduit; G RE

Flexible netal, liquid-tight conduit; G RE

Conduit fittings; G RE

Precast Manhol es and Handhol es;
G RE

Equi pnent and machi nery proposed for bending nmetal conduit; G RE
Met hod for bending PVC conduit |ess than 30 degrees; G RE
1.3 UL COWPLI ANCE

Mat eri al s manufactured within scope of Underwiters Laboratories shall
conformto UL Standards and have an applied UL listing mark.

1.4  QUALI FI CATI ONS
PVC- Coated, Rigid Steel Conduit Installer: Mist be certified by the conduit
manuf act urer as having received mninum 2 hours of training on correct
installation procedures.
PART 2 PRODUCTS
2.1 CONDUI T AND TUBI NG
2.1.1 PVC- Coated Rigid Gal vani zed Steel Conduit
a. Meet requirements of NEMA RN 1.
b. Material:
(1) Meet requirenents of ANSI C80.1 and UL 6.
(2) Exterior finish : PVC coating, 40 mils nominal thickness, bond to
netal shall have tensile strength greater than PVC
(3) Interior finish: Urethane coating, 2 mls nom nal thickness.
c. Threads: Hot-di pped gal vani zed and factory coated w th urethane.
d. Bendabl e wi thout danmage to either interior or exterior coating.
2.1.2 PVC Schedul e 40 Conduit
a. Meet requirements of NEMA TC 2 and UL 651A

b. UL listed for concrete encasenent, underground direct burial, conceal ed
or direct sunlight exposure, and 90 degrees C insul ated conductors.

2.1.3 Fl exi bl e Metal, Liquid-Tight Conduit
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a. UL 360 listed for 105 degrees C insul ated conductors.

b. Mterial: Galvanized steel, with an extruded PVC jacket.
2.2 FI TTI NGS
2.2.1 PVC- Coated Rigid Gal vani zed Steel Conduit

a. Meet requirenments of UL 514B.

b. Fittings: R gid galvanized steel type, PVC coated by conduit
manuf act urer.

c. Conduit Bodies: Cast netal hot-di pped gal vani zed or urethane finish.
Cover shall be of sane material as conduit body. PVC coated by conduit
manuf act urer.

d. Finish: 40-m| PVC exterior, 2-m| urethane interior.

e. Overlapping pressure sealing sleeves.

f. Conduit Hangers, Attachnents, and Accessories: PVC- coated.

2.2.2 PVC Conduit and Tubi ng

a. Meet requirements of NEMA TC 3.
b. Type: PVC slip-on.

2.2.3 Fl exi bl e Metal, Liquid-Tight Conduit

a. Metal insulated throat connectors with integral nylon or plastic
bushing rated for 105 degrees C
b. Insulated throat and sealing Orings.

2.2. 4 Watertight Entrance Seal Device

a. New Construction:
(1) Material: Oversized sleeve, malleable iron body with sealing ring,
pressure ring, gronmet seal, and pressure clanp.
(2) Cored-Hole Application:
(a) Material: Assenbl ed dual pressure disks, neoprene sealing ring,
and nenbrane cl anp.

2.3 PRECAST MANHOLES AND HANDHOLES
a. Concrete Strength: Mnimum 3,000 psi conpressive, in 28 days.
b. Loading: AASHTO, H 20 in accordance with ASTM C 857.
c. Access: Provide cast concrete 6- or 12-inch risers and access hole
adapters between top of manhole and fini shed grade at required
el evati ons.
d. Drainage:
(1) Slope floors toward drain points, |eaving no pockets or other
nondr ai ni ng ar eas.
(2) Provide drainage outlet or sunp at |ow point of floor constructed
with a heavy, cast iron, slotted or perforated hinged cover, and
4-inch mininmumoutlet and outl et pipe.

e. Raceway Entrances:

(1) Provide on all four sides.
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2.4

(2) For raceways to be installed under this Contract, provide knockout
panel s or precast individual raceway openings.

(3) At entrances where raceways are to be installed by others, provide
m ni mum 12-i nch high by 24-inch wi de knockout panels for future
raceway installation.

Enbedded Pulling lron:

(1) Material: 3/4-inch dianeter stock, fastened to overall steel
rei nforcement before concrete is placed.
(2) Location:
a) Wall: Opposite each raceway entrance and knockout panel for
future raceway entrance.
b) Floor: Centered bel ow manhol e or handhol e cover.

Cabl e Racks:

(1) Arnms and Insul ators: Adjustable, of sufficient nunber to
acconmodat e cabl es for each raceway entering or |eaving nmanhol e,
i ncl udi ng spares.

(2) wall Attachnent:
a) Adjustable inserts in concrete walls. Bolts or enbedded studs
not permtted.
b) Insert Spacing: Mxinmm 3-foot on center entire inside
peri meter of manhol e.
c) Arrange so that spare raceway ends are clear for future cable
installation.

Manhol e Franes and Covers:

(1) Material: Mchined cast iron.
(2) Dianeter: 32 inch.
(3) Cover Type: Indented, solid top design, with two drop handl es each.
(4) Cover Loadi ng: AASHTO H 20.
(5) Cover Designation: Cast, on upper side, in integral letters,
m ni mum 2 inches in height, appropriate titles:
a) Above 600 Volts: ELECTRIC HV.
b) 600 Volts and Bel ow. ELECTRIC LV.
c) TELEPHONE.

Handhol e Franmes and Covers:

(1) Material: Steel, hot-dipped gal vani zed.

(2) Cover Type: Solid, bolt-on, hinged, of checkered design.

(3) Cover Loadi ng: AASHTO H 20.

(4) Cover Designation: Burn by wel der, on upper side in integral
letters, mininmum?2 inches in height, appropriate titles:
a) 600 Volts and Bel ow. ELECTRI C LV.
b) TELEPHONE.

Hardware: Steel, hot-dip gal vani zed.

Furni sh knockout for ground rod in each handhol e and manhol e.

ACCESSORI ES

Duct Bank Spacers:

(1) Type: Nonnetallic, interlocking, for nmultiple conduit sizes.
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(2) Suitable for all types of conduit.
b. ldentification Devices:

(1) Raceway Tags:
a) Material: Pernmanent, nonferrous netal.
b) Shape: Round.
c) Raceway Designation: Pressure stanped, enbossed, or engraved.
d) Tags relying on adhesives or taped-on markers not permtted.

(2) Warning Tape:
a) Material: Polyethylene, 4-nil| gauge.
b) Color: Red.
c) Wdth: Mninum 3-inch.
d) Designation: Warning on tape that electric circuit is |ocated
bel ow t ape.

(3) Material: Sheet bronze, consisting of doubl e-ended arrows, straight
for straight runs and bent at |ocations where runs change direction
(4) Designation: Incise to depth of 3/32 inch, ELECTRIC CABLES, in
letters 1/4-inch high
(5) Mnimum Di nension: 1/4-inch thick, 10 inches Iong, and 3/4-inch
wi de.

c. Waparound Duct Band:

(1) Material: Heat-shrinkable, cross-linked polyolefin, precoated with
hot - nel t adhesi ve.

PART 3 EXECUTI ON
3.1  GENERAL
a. Conduit and Tubing sizes shown are based on the use of copper
conductors. Reference Section 16120 CONDUCTORS, concerning conduit
sizing for al um num conductors.
b. Al installed Wrk shall conply with NECA 5055.
c. Crushed or deforned raceways not permtted.

d. Mintain raceway entirely free of obstructions and noi sture.

e. Immediately after installation, plug or cap raceway ends with
wat erti ght and dust-tight seals until time for pulling in conductors.

f. Sealing Fittings: Provide drain seal in vertical raceways where
condensate may col |l ect above sealing fitting.

g. Avoid npoisture traps where possible. Wen unavoi dable in exposed
conduit runs, provide junction box and drain fitting at conduit | ow
poi nt .

h. Goup raceways installed in sane area.

i. Proximity to Heated Piping: Install raceways m ni num 12 inches from
paral l el runs.

j. Follow structural surface contours when installing exposed raceways.
Avoi d obstruction of passageways.
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k. Run exposed raceways parallel or perpendicular to walls, structura
menbers, or intersections of vertical planes.

. Block Walls: Do not install raceways in same horizontal course with
rei nforcing steel

m Install watertight fittings in outdoor, underground, or wet |ocations.

n. Paint threads and cut ends, before assenbly of fittings, galvanized
conduit, or PVC- coated gal vani zed conduit, installed in exposed or danp
| ocations with zinc-rich paint or Iiquid galvanizing conpound.

0. Metal conduit to be reaned, burrs renoved, and cl eaned before
installation of conductors, wires, or cables.

p. Do not install raceways in concrete equi pnment pads, foundations, or
beans.

g. Horizontal raceways installed under floor slabs shall lie conpletely
under slab, with no part enbedded within slab

r. Install conceal ed, enbedded, and buried raceways so that they energe at
right angles to surface and have no curved portion exposed.

3.2 | NSTALLATI ON | N CAST- | N- PLACE STRUCTURAL CONCRETE
a. Mnimmcover 2 inches, including all fittings.

b. Conduit placenment shall not require changes in reinforcing stee
| ocation or configuration

c. Provide nonnetallic support during placenment of concrete to ensure
raceways remain in position.

d. Conduit larger than 1-inch shall not be enbedded in concrete slabs,
wal I s, foundations, columms or beans unl ess approved by the Contracting
Oficer.

e. Slabs and Wl | s:

(1) Trade size of conduit not to exceed one-fourth of the slab or wall
t hi ckness.

(2) Install within nmiddle two-fourths of slab or wall

(3) Separate conduit less than 2-inch trade size by a mnimumten tines
conduit trade size, center-to-center, unless otherw se shown.

(4) Separate conduit 2-inch and greater trade size by a mni num ei ght
times conduit trade size, center-to-center, unless otherw se shown.

(5) Cross conduit at an angle greater than 45 degrees, with m ni mum
separation of 1 inch.

(6) Separate conduit by a mnimumsix tinmes the outside dinension of
expansi on/ defl ection fittings at expansion joints.

(7) Conduit shall not be installed bel ow the maxi nrum water surface
el evation in walls of water holding structures.

f. Columms and Beans:
(1) Trade size of conduit not to exceed one-fourth of beamthickness.

(2) Conduit cross-sectional area not to exceed 4 percent of beam or
colum cross section.
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3.3

CONDUI T APPLI CATI ON

D aneter: M nimum 3/4-inch.

Exterior, Exposed, Noncorrosive: PVC Coated Rigid gal vani zed steel
Interior, Exposed: PVC- Coated Rigid galvanized steel

Interior, Concealed (Not Enbedded in Concrete): PVC- Coated Rigid
gal vani zed st eel

Aboveground, Enbedded in Concrete Walls, Ceilings, or Floors:
PVC- Coat ed Ri gi d gal vani zed st eel

Direct Earth Burial:

(1) PVC Schedul e 40

Concr et e- Encased Raceways

(1) PVC Schedul e 40

Under Sl abs- On- G ade:

(1) PVC Schedul e 40

Condui ts between AFDs and notors: PVC- Coated Rigid Gal vani zed Steel
CONNECTI ONS

For notors, wall or ceiling mounted fans and unit heaters, dry type
transforners, electrically operated valves, instrunentation, and ot her
equi prent where flexible connection is required to minimze vibration
(1) Conduit Size 4 Inches or Less: Flexible, liquid-tight conduit.

(2) Conduit Size Over 4 Inches: Nonfl exible.

(3) Wet or Corrosive Areas: Flexible netal liquid-tight.

(4) Dry Areas: Flexible, netallic liquid-tight.

(5) Length: 18-inch m nimum 60-inch maxi num sufficient to all ow

nmoverment or adjustnent of equi pnent.

Lighting fixtures in dry areas: Flexible steel, nonliquid - tight
condui t.

Qut door Areas, Process Areas Exposed to Misture, and Areas Required to
be G ltight and Dust-Tight: Flexible nmetal, liquid-tight conduit.

Transition From Underground or Concrete Enbedded to Exposed: PVC- Coated
Ri gi d gal vani zed steel conduit.

Under Equi prent Mounting Pads: PVC Coated Rigid gal vani zed stee
condui t.

Exterior Light Pole Foundations: PVC Coated Rigid gal vani zed stee
condui t.

PENETRATI ONS
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3.6

Make at right angles, unless otherw se shown.

Not chi ng or penetration of structural menbers, including footings and
beanms, not permitted.

Fire-Rated Walls, Floors, or Ceilings: Firestop openings around
penetrations to nmaintain fire-resistance rating.

Apply single | ayer of waparound duct band to all netallic conduit
protrudi ng through concrete floor slabs to a point 2 inches above and 2
i nches bel ow concrete surface.

Concrete Walls, Floors, or Ceilings (Aboveground): Provide nonshrink
grout dry-pack, or use watertight seal device.

Entering Structures:

(1) Ceneral: Seal raceway at the first box or outlet with oakum or
expandabl e plastic conpound to prevent the entrance of gases or
liquids fromone area to another

(2) Concrete Roof or Menbrane Waterproofed Wall or Fl oor
a) Provide a watertight seal
b) Wthout Concrete Encasenent: Install watertight entrance sea
devi ce on each side
c) Wth Concrete Encasenent: Install watertight entrance sea
devi ce on the accessible side.

d) Securely anchor nalleable iron body of watertight entrance sea
device into construction with one or nore integral flanges.

e) Secure menbrane waterproofing to watertight entrance sea
device in a permanent, watertight manner.

(3) Heating, Ventilating, and Air Conditioning Equipnent:

a) Penetrate equipnment in area established by nmanufacturer

b) Term nate conduit with flexible netal conduit at junction box
or condul et attached to exterior surface of equipnment prior to
penetrating equiprent.

c) Seal penetration with silicone type seal ant.

(4) Corrosive-Sensitive Areas:

a) Seal conduit entering equi pnent panel boards and field panels
cont ai ni ng el ectroni c equi prent.
b) Seal penetration with silicone type seal ant.

(5) Existing or Precast Wall (Underground): Core drill wall and instal
a watertight entrance seal device.

(6) Nonwaterproofed Wall or Floor (Underground, w thout Concrete
Encasenent) :

a) Provide Schedul e 40 gal vani zed pi pe sl eeve, or watertight
entrance seal device.

b) Fill space between raceway and sl eeve w th expandabl e plastic
conpound or oakum and | ead joint, on each side.

(7) Manhol es and Handhol es:

a) Metallic Raceways: Provide insulated groundi ng bushings.

b) Nonnetallic Raceways: Provide bell ends flush with wall.

c) Install such that raceways enter as near as possible to one end
of wall, unless otherw se shown.

SUPPORT
Support from structural menbers only, at intervals not exceedi ng NFPA 70

requi renents, and in any case not exceeding 10 feet. Do not support
from pi pi ng, pipe supports, or other raceways.
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b. Miltiple Adjacent Raceways: Provide ceiling trapeze.
c. Application/Type of Conduit Strap

(1) PVC Coated Rigid gal vani zed steel conduit: PVC- Coated netal.
(2) Nonnetallic Conduit: Nonnetallic or PVC coated netal.

d. Provide and attach wall brackets, strap hangers, or ceiling trapeze as
fol | ows:

(1) Wbod: Wod screws.
(2) Hollow Masonry Units: Toggle bolts
(3) Concrete or Brick: Expansion shields, or threaded studs driven in
by powder charge, with [ ock washers and nuts.
(4) Steelwork: Machine screws.
(5) Location/ Type of Hardware:
a) Dry, Noncorrosive Areas: Gl vani zed.
b) Wet, Noncorrosive Areas: Stainless steel
c) Corrosive Areas: Stainless steel

e. Nails or wooden plugs inserted in concrete or masonry for attaching
raceway not pernmitted. Do not weld raceways or pipe straps to stee
structures. Do not use wire in lieu of straps or hangers.

3.7 BENDS

a. Install conceal ed raceways with a m ni mum of bends in the shortest
practical distance.

b. Mke bends and of fsets of |ongest practical radius.

c. Install with symetrical bends or cast netal fittings.

d. Avoid field-made bends and of fsets, but where necessary, nmake with
accept abl e hickey or bending nmachine. Do not heat netal raceways to

facilitate bending.

e. Make bends in parallel or banked runs from sane center or centerline
wi th same radius so that bends are parallel

f. Factory elbows nay be installed in parallel or banked raceways if there
is change in plane of run, and raceways are sane size.

g. PVC Conduit:
(1) Bends 30-Degree and Larger: Provide factory-made el bows.
(2) 90-Degree Bends: Provide PVC coated rigid gal vanized steel el bows.
(3) Use manufacturer's recommended nmethod for form ng smaller bends.

h. Flexible Conduit: Do not make bends that exceed all owabl e conduct or
bendi ng radius of cable to be installed or that significantly restricts
conduit flexibility.

i. Contractor shall linmt total bends between pull points to 270 degrees.

3.8 EXPANS| ON/ DEFLECTI ON FI TTI NGS

a. Provide on all raceways at all structural expansion joints, and in |ong
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tangential runs.

b. Provide expansion/deflection joints for 50 degrees F naximm
tenperature variation.

c. Install in accordance with manufacturer's instructions.

3.9 PVC CONDUI T
3.9.1 Sol vent Wl di ng

a. Provide manufacturer recommended solvent; apply to all joints.
b. Install such that joint is watertight.

3.9.2 Adapt ers

a. PVCto Metallic Fittings: PVC termnal type.
b. PVCto Rigid Metal Conduit: PVC fermal e adapter.

3.9.3 Bel | ed- End Condui t
Bevel the unbelled end of the joint prior to joining.
3.10 PVC- COATED RIG D STEEL CONDUI T

a. Install in accordance with nmanufacturer's instructions.

b. Al tools and equi pnent used in the cutting, bending, threading and
installation of PVC-coated rigid steel conduit shall be designed to
limt damage to the PVC coating.

c. Provide PVC boot to cover all exposed threading.

3.11 W REVAYS

a. Install in accordance with nmanufacturer's instructions.
b. Locate with cover on accessible vertical face of w reway, unless
ot herwi se shown.
c. Applications:
(1) Metal wireway in indoor dry |ocations.
(2) Nonnetallic wireway in indoor wet, outdoor, and corrosive |ocations.

3.12 TERM NATI ON AT ENCLOSURES
3.12.1 Cast Metal Encl osure

Provi de manufacturer's pre-nolded insulating sleeve inside netallic conduit
termnating in threaded hubs.

3.12. 2 NEMA 4 and 4X Boxes, Cabinets, and Encl osures
Terminate conduit in threaded conduit hubs, nmintaining enclosure integrity.
3.12.3 Sheet Metal Boxes, Cabinets, and Encl osures
a. PVCCoated Rigid Galvani zed Steel Conduit: Provide PVC- coated,
liquid-tight, metallic connector.
b. Flexible Metal Conduit: Provide two screw type, insulated, nalleable
i ron connectors.
c. PVC Schedule 40 Conduit: Provide PVC term nal adapter with | ock nut.

3.12. 4 Swi t chboard and Free- Standi ng Encl osures
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Term nate conduit entering bottomw th groundi ng bushing; provide a
groundi ng junper extendi ng to equi pnent ground bus or groundi ng pad.

3.13 UNDERGROUND RACEWAYS

a. Gade: Maintain nmnimmgrade of 4 inches in 100 feet, either from one
manhol e, handhol e, or pull box to the next, or froma high point
bet ween them dependi ng on surface contour.

b. Cover: Mintain mninmm2-foot cover above conduit and concrete

encasenent, unl ess ot herw se shown.

Make routing changes as necessary to avoid obstructions or conflicts.

Couplings: In nultiple conduit runs, stagger so that couplings in

adj acent runs are not in sanme transverse |ine.

e. Union type fittings not permtted.

Spacers:

(1) Provide preforned, nonnetallic spacers, designed for such purpose,
to secure and separate parallel conduit runs in a trench or
concrete encasenent.

(2) Install at intervals not greater than that specified in NFPA 70 for
support of the type conduit used, but in no case greater than 10

o0

—h

feet.
g. Support conduit so as to prevent bending or displacenent during
backfilling or concrete placenent.

h. Installation with O her Piping Systens:

(1) Crossings: Maintain mininum12-inch vertical separation
(2) Parallel Runs: Maintain mninmm12-inch separation
(3) Installation over valves or couplings not permtted.

i. Metallic Raceway Coating: Apply waparound duct band with one-half tape
wi dth overlap to obtain two conplete | ayers.

j. Provide expansion fittings that allow m ninumof 4 inches of novenent
in vertical conduit runs from underground where exposed conduit will be
fastened to or will enter building or structure.

k. Provide deflectional/expansion fittings in conduit runs that exit
buil ding or structure bel ow grade. Conduit frombuilding wall to
fitting shall be PVC-coated rigid steel

I. Concrete Encasenent:

(1) As specified in Section 03307 CONCRETE FOR M NOR STRUCTURES.
(2) Concrete Color: Red.

m  Backfill:

(1) As specified in Section 02316 EXCAVATI ON, TRENCHI NG AND
BACKFI LLI NG FOR UTI LI TY SYSTEMS
(2) Do not backfill until inspected by Contracting O ficer

3. 14 MANHOLES AND HANDHOLES

a. Excavate, shore, brace, backfill, and final grade in accordance wth
Section 02316 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS

b. Do not install until final raceway gradi ng has been determ ned.

c. Install such that raceways enter at nearly right angles and as near as
possi ble to one end of wall, unless otherw se shown.

d. Gounding: As specified in Section 16450 GROUNDI NG

3.15 | DENTI FI CATI ON

Field stanp covers with MANHOLE or HANDHOLE NUMBER as indicated. Stanped
nunbers to be 1-inch m ninum hei ght.

3.16 EMPTY RACEWAYS
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Provi de pernanent, renovable cap over each end.

Provide PVC plug with pull tab for underground raceways with end bells.
Provi de nylon pull cord.

Identify, as specified in Article | DENTIFI CATION DEVICES, with
wat er proof tags attached to pull cord at each end, and at internediate
pul | point.

aenpop

3. 17 | DENTI FI CATI ON DEVI CES

3.17.1 Raceway Tags

a. ldentify origin and destination

b. Install at each ternmi nus, near mdpoint, and at mninmmintervals of
every 50 feet of exposed raceway, whether in ceiling space or surface
nmount ed.

cC. Provi de noncorrosive wire for attachment.
3.17.2 War ni ng Tape

Install approximtely 12 inches above underground or concrete-encased
raceways. Align parallel to, and within 12 inches of, centerline of runs.

3.18 PROTECTI ON OF | NSTALLED WORK

a. Protect products fromeffects of noisture, corrosion, and physica
damage during construction.

b. Provide and maintain manufactured watertight and dust-tight seals over

all conduit openings during construction

Touch up painted conduit threads after assenbly to cover nicks or scars.

Touch up coating danage to PVC-coated conduit wth patching conpound

approved by nanufacturer; conpound shall be kept refrigerated according

to manufacturers' instructions until time of use.

o0

-- End of Section --
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SECTI ON 16120

CONDUCTORS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 8 (1999) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

NATI ONAL ELECTRI CAL CONTRACTORS ASSCCI ATI ON, | NC. ( NECA)
NECA 5055 Standard of Installation
NATI ONAL ELECTRI CAL MANUFACTURERS' ASSOCI ATl ON ( NEMB)
NEMA CC 1 El ectric Power Connectors for Substations
NEMA WC 3 (1992; Rev 1 1994) Rubber-Insulated Wre
and Cable for the Transni ssion and
Distribution of Electrical Energy
NEMA WC 5 (1992; Rev 2 1996) Thernopl astic-Insul at ed
Wre and Cable for the Transm ssion and
Distribution of Electrical Energy
NEVA VC 7 (1998; Rev 3 1996)
Cr oss- Li nked- Ther npset ti ng- Pol yet hyl ene- | nsul at ed
Wre and Cable for the Transm ssion and
Distribution of Electrical Energy
NEVA VC 8 (1988: Rev 3 1996)
Et hyl ene- Propyl ene- Rubber-Insul ated Wre
and Cable for the Transm ssion and
Distribution of Electrical Engergy
NEMA WC 55 I nstrunmentati on Cabl es and Thernmocouple Wre
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (2002) National Electrical Code

UNDERWRI TERS LABORATORI ES, | NC. (UL)

uL 13 Standard for Safety Power-Linmted Crcuit
Cabl es
UL 44 (1999) Thernoset-Insul ated Wres and Cabl es
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UL 62 Standard for Safety Flexible Cord and
Fi xture Wre

UL 486A (1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper
Conduct or s

UL 510 (1994; Rev thru Apr 1998) Pol yvi nyl
Chl ori de, Polyethyl ene, and Rubber
I nsul ati ng Tape

UL 854 (1996; Rev Qct 1999) Service-Entrance Cabl es
uL 1277 Standard for Safety Electrical Power and
Control Tray Cables with Optional
Opt i cal - Fi ber Menbers

UL 1581 (1997; R Nov 1998) Reference Standard for
El ectrical Wres, Cables, and Fl exi bl e Cords

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herw se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The follow ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Wre and cabl e descriptive product information; G RE

Wre and cabl e accessories descriptive product information; G RE

.3 UL COWVPLI ANCE

Mat eri al s manufactured within scope of Underwiters Laboratories shall
conformto UL Standards and have an applied UL listing mark.

PART 2 PRODUCTS

2.

1 CONDUCTORS 600 VOLTS AND BELOW

a. Conformto applicable requirenents of NEMA WC 3, NEMA WC 5, and NEMA WC
7.
b. Conductor Type:
(1) 120- and 277-Volt Lighting, No. 10 AWG and Smal | er: Stranded copper.
(2) 120-Volt Receptacle Crcuits, No. 10 AWG and Snal |l er: Stranded
copper.
(3) AIl Oher Crcuits: Stranded copper.
c. Insulation: Type XHHW except for sizes No. 1 and larger, w th XHHW 2
i nsul ati on.
d. Flexible Cords and Cabl es:
(1) Type SOVMA/50 with ethyl ene propyl ene rubber insulation in
accordance with UL 62.
(2) Conformto physical and m ni mumthi ckness requirements of NEMA WC 8.
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2.2 600- VOLT RATED CABLE
2.2.1 Cener al

a. Type: TC, neeting requirenments of UL 1277, including Vertical Tray
Fl ame Test at 20,000 Btu/hr, and NFPA 70, Article 340, or UL 13 Listed
Power Linmted Circuit Cable nmeeting requirenments of NFPA 70, Article
725.

b. Permanently and | egibly marked with manufacturer's nane, maxi num
wor ki ng voltage for which cable was tested, type of cable, and UL
listing mark.

c. Suitable for installation in open air, in cable trays, or conduit.

d. M ninmum Tenperature Rating: 90 degrees C dry |l ocations, 75 degrees C
wet | ocations.

e. Overall Quter Jacket: PVC, flame-retardant, sunlight- and oil-resistant.

2.2.2 Type 1, Miulticonductor Control Cable

a. Conductors:

(1) No. 14 AW5 seven-strand copper.

(2) Insulation: 15-m| PVC with 4-nil nylon.

(3) UL 1581 listed as Type XHHWrated VW1.

(4) Conductor group bound with spiral wap of barrier tape.

(5) Color Code: In accordance with NEMA WC 5, Method 1, Sequence K-2.
b. Cable: Passes the | CEA T-29-520 210,000 Btu/hr Vertical Tray Flanme Test.
c. Cable Sizes:

No. of Max. Qutside Di aneter Jacket Thi ckness
Conduct or s (1 nches) (M15s)
3 0.41 45
5 0.48 45
7 0.52 45
12 0.72 60
19 0.83 60
25 1. 00 60
37 1.15 80

2.2.3 Type 3-No. 16 AWG Twi sted, Shielded Pair, Instrunmentation Cable

Single pair, designed for noise rejection for process control, computer, or
data | og applications neeting NEMA WC 55 requirenents.

a. CQuter Jacket: 45-nil nomi nal thickness.
b. Individual Pair Shield: 1.35-m|, double-faced al um nun synthetic
pol ymer overl apped to provide 100 percent coverage.
c. Dinension: 0.31-inch nom nal QOD.
d. Conductors:
(1) Bare soft anneal ed copper, Cass B, seven-strand concentric,
nmeeting requirenents of ASTM BS.
(2) 20 AWG seven-strand tinned copper drain wre.
(3) Insulation: 15-m | nom nal PVC
(4) Jacket: 4-m | nom nal nyl on.
(5) Color Code: Pair conductors black and red.

2.2. 4 Type 5-No. 18 AWG Multi-Twi sted, Shielded Pairs with a Conmon,
Overall Shield Instrunmentation Cable

Desi gned for use as instrunentation, process control, and conputer cable,
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meeti ng NEMA WC 55 requi renents.

a. Conductors:
(1) Bare soft anneal ed copper, Class B, seven-strand concentric, in
accordance with ASTM B 8.
(2) Tinned copper drain wres.
(3) Pair drain wire size AWG 20, group drain wire size AWG 18.
(4) Insulation: 15-m| PVC
(5) Jacket: 4-m | nylon.
(6) Col or Code: Pair conductors black and red with red conduct or
nunerically printed for group identification.
(7) Individual Pair Shield: 1.35-ml, double-faced al um nunf synthetic
pol yner.
b. Cable Shield: 2.35-nil, double-faced al uni num synthetic pol yner,
over | apped for 100 percent coverage.
c. Cable Sizes:

Nurmber of Maxi mum Qut si de Nom nal Jacket
Pairs D aneter (inches) Thi ckness (mls)
4 0.50 45
8 0. 68 60
12 0. 82 60

2.3 GROUNDI NG CONDUCTORS
a. Equipnent: Stranded copper with green, Type XHHW except for size No. 1
and larger with XHHW 2 i nsul ati on.
b. Direct Buried: Bare stranded copper.

2.4  ACCESSCORI ES FOR CONDUCTORS 600 VOLTS AND BELOW

a. Tape:
(1) Ceneral Purpose, Flame Retardant: 7-ml, vinyl plastic, Scotch
Brand 33, rated for 90 degrees C mni num neeting requirenents of
UL 510.

(2) Flane Retardant, Cold and Wather Resistant: 8.5-nmil, vinyl
pl astic, Scotch Brand 88.
(3) Arc and Fireproofing: 30-m |, elastomer.
b. Identification Devices:
(1) Sleeve: Pernmanent, PVC, yellow or white, with legible
machi ne- printed bl ack marKki ngs.
(2) Marker Plate: Nylon, with | egible designations pernmanently hot
stanmped on pl ate.
(3) Gounding Conductor: Pernmanent green heat-shrink sleeve, 2-inch
m ni mum
c. Connectors and Term nations:
(1) Nylon, Self-lInsulated Crinp Connectors:
(2) Nylon, Self-lInsulated, Crinmp Locking-Fork, Torque-Type Term nator:
(3) Self-lInsulated, Freespring Wre Connector (Wre Nuts):
a) Plated steel, square wire springs.
b) UL 486C.
(4) Self-lInsulated, Set Screw Wre Connector:
a) Two piece conpression type with set screw in brass barrel.
b) |Insulated by insulator cap screwed over brass barrel.
d. Cable Lugs:
(1) I'n accordance with NEMA CC 1.
(2) Rated 600 volts of same material as conductor netal.
(3) Insul ated, Locking-Fork, Conpression Lugs:
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.6

a) Suitable for use with 75 degrees Cwire at full NFPA 70, 75
degrees C anpacity.
b) Seani ess.

(4) Uninsulated Crinp Connectors and Term nators:
a) Suitable for use with 75 degrees Cwire at full NFPA 70, 75
degrees C anpacity.

(5) Uninsul ated, Bolted, Two-Way Connectors and Term nators.

Cabl e Ti es:

(1) Nylon, adjustable, self-1locking, and reusable.

Heat Shrinkabl e Insul ation

(1) Thermally stabilized, crosslinked polyol efin.

PULLI NG COVPOUND

Nont oxi ¢, noncorrosi ve, nonconbusti bl e, nonflanmabl e, wax-based
lubricant; UL |isted.

Sui tabl e for rubber, neoprene, PVC, polyethylene, hypal on, CPE, and

| ead-covered wire and cabl e.

Sui tabl e for zinc-coated steel, alum num PVC, bitumnized fiber, and
fiberglass raceways.

WARNI NG TAPE

As specified in Section 16110 RACEWAYS

2.7 SCURCE QUALI TY CONTROL
Conductors 600-Volts and Bel ow. Test in accordance with UL 44 and UL 854
St andar ds.

PART 3 EXECUTI ON

3.1 GENERAL

a. Conductor installation to be in accordance with NECA 5055.

b. Conductor and cabl e sizing shown is based on copper conductors, unless
not ed ot herwi se.

c. Do not exceed cable manufacturer's reconmendations for naxi mum pul ling
tensi ons and m ni mum bendi ng radii

d. Tighten screws and terminal bolts in accordance with UL 486A for copper
conduct ors.

e. Cable Lugs: Provide with correct nunber of holes, bolt size, and
center-to-center spacing as required by equipnent termnals.

f. Bundling: Were single conductors and cabl es i n manhol es, handhol es,
vaults, cable trays, and other indicated |ocations are not w apped
t oget her by sone ot her neans, bundl e conductors from each conduit
t hroughout their exposed Iength with cable ties placed at intervals not
exceedi ng 18 i nches on center

g. Ream renove burrs, and clear interior of installed conduit before
pul ling wires or cables.

h. Concrete-Encased Raceway Installation: Prior to installation of
conductors, pull through each raceway a mandrel approximately 1/4-inch
smal |l er than raceway inside di aneter

3.2 POVNER CONDUCTOR COLOR CODI NG

a. Conductors 600 Volts and Bel ow

(1) No. 6 AWG and Larger: Apply general purpose, flane retardant tape
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3.3

C.

3.3.2

at each end, and at accessible |ocations wapped at |east six full
overl apping turns, covering an area 1-1/2 to 2-inches wi de.

(2) No. 8 AWG and Sral l er: Provide col ored conductors.

(3) Colors: System Conductor Color Al Systens Equi pnent G oundi ng
Green 240/ 120 Volts Singl e-Phase, Three-Wre G ounded Neutral One
Hot Leg Other Hot Leg Wite Black Red 208Y/ 120 Vol ts Three- Phase,
Four-Wre G ounded Neutral Phase A Phase B Phase C Wite Bl ack Red
Bl ue 480Y/ 277 Volts Three-Phase, Four-Wre Gounded Neutral Phase A
Phase B Phase C Wite Brown Orange Yell ow NOTE: Phase A, B, C
inplies direction of positive phase rotation.

(4) Tracer: CQuter covering of white with an identifiable colored strip
other than green in accordance w th NFPA 70.

Cl RCUI T | DENTI FI CATI ON
Met hod

Conductors No. 3 AWG and Snaller: ldentify with sleeves.
Cabl es, and Conductors No. 2 AWs and Larger:

(1) Identify with marker plates.

(2) Attach marker plates with nylon tie cord.

Taped-on markers or tags relying on adhesives not permtted.

Conductors Above 600 Volts

Apply general purpose, flane retardant tape at each end, and at accessible
| ocati ons wrapped at |east six full overlapping turns, covering an area
1-1/2 to 2 inches wide.

a.

Col ors:

(1) Grounded Neutral: White.
(2) Phase A: Red.

(3) Phase B: Yell ow

(4) Phase C. Bl ue.

CONDUCTORS 600 VOLTS AND BELOW

Install 10 AWG or 12 AWG conductors for branch circuit power wiring in

lighting and receptacle circuits.

Do not splice incom ng service conductors and branch power distribution

conductors No. 6 AWG and | arger unless specifically indicated or

approved by the Contracting Oficer.

Connections and Termi nations:

(1) Install wire nuts only on solid conductors.

(2) Install nylon self-insulated crinp connectors and terninators for
i nstrunmentation and control, circuit conductors.

(3) Install self-insulated, set screw wire connectors for two-way
connection of power circuit conductors No. 12 AWG and smal |l er.

(4) Install uninsulated crinmp connectors and term nators for
i nstrunmentation, control, and power circuit conductors No. 4 AWG
t hrough No. 2/ 0 AWG

(5) Install uninsul ated, bolted, two-way connectors and termnators for
power circuit conductors No. 3/0 AWG and | arger.

(6) Install uninsulated termnators bolted together on notor circuit
conductors No. 10 AWG and | arger.

(7) Tape insulate all uninsul ated connecti ons.

(8) Place no nore than one conductor in any single-barrel pressure
connecti on.

(9) Install crinp connectors with tools approved by connect or

SECTI ON 16120 Page 7



R o Sal ado, Phase 1A DACW9- 02- B- 0010

manuf act urer.

(10) Install term nals and connectors acceptable for type of nmaterial
used.
(11) Conpression Lugs:

a) Attach with a tool specifically designed for purpose.

b) Tool shall provide conplete, controlled crinp and shall not

rel ease until crinp is conplete.

c) Do not use plier type crinpers
Do not use sol dered mechanical joints.
e. Splices and Term nations:
(1) Indoors: Use general purpose, flame retardant tape.
(2) Qutdoors: Use flame retardant, col d- and weat her-resi stant tape.
f. Cap spare conductors and conduits with UL |listed end caps.
g. Cabinets and Panels:

(1) Renove surplus wire, bridle and secure.

(2) Where conductors pass through openings or over edges in sheet
netal, renmove burrs, chanfer edges, and install bushings and
protective strips of insulating material to protect the conductors.

h. Control and Instrunmentation Wring:

(1) Where terninals provided will accept such lugs, terninate control
and instrumentation wring, except solid thernmocouple [eads, with
i nsul ated, | ocking-fork conpression | ugs.

(2) Termnate with nmethods consistent with term nals provided, and in
accordance with terminal manufacturer's instructions.

(3) Locate splices in readily accessible cabinets or junction boxes
using termnal strips.

(4) Where connections of cables installed under this section are to be
made under other sections |eave pigtails of adequate |length for
bundl ed connecti ons.

(5) Cable Protection
a) Under Infinite Access Floors: May be installed w thout bundling.
b) Al Oher Areas: Install individual wires, pairs, or triads in
flex conduit under the floor or grouped into bundles at | east
1/2-inch in dianeter
c) Mintain integrity of shielding of instrumentation cables.

d) Ensure grounds do not occur because of damage to jacket over
t he shield.
i. Extra Conductor Length: For conductors to be connected by others,
install mninmum6 feet of extra conductor in freestanding panels and
m nimum 2 feet in other assenblies.

e

3.5 UNDERGROUND DI RECT BURI AL CABLE
a. Install in trench as specified in Section 02316 EXCAVATI ON, TRENCHI NG
AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS
b. Warning Tape: Install approximately 6 inches above cable, aligned
parallel to, and within 12 inches of centerline of the run
3.6 FI ELD QUALI TY CONTROL

In accordance with Section 16950 ELECTRI CAL TESTI NG

-- BEnd of Section --
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SECTI ON 16405

AC | NDUCTI ON MOTORS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS, | NC. (| EEE)

| EEE Std 85 (1973; R 1986) Test Procedure for Airborne
Sound Measurenents on Rotating Electric
Machi nery

| EEE Std 112 (1996) Pol yphase I nduction Mtors and

Cenerators
| EEE Std 114 (1982) Singl e-Phase Induction Mtors

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA 250 (1997) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun)

NEVA MG 1 (1998) Mdtors and Generators

NEMA MG 13 Franme Assignnments for Alternating Current

I ntegral Horsepower |nduction Mtors
NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 70 (2002) National Electrical Code

.2 RELATED SECTI ONS

This section applies only when referenced by a notor-driven equi pnent
specification. Application, horsepower, enclosure type, nounting, shaft
type, synchronous speed, and any deviations fromthis section will be
listed in the equi pment specification. Were such deviations occur, they
shal | take precedence over this section.

.3 DEFI NI TI ONS

Cl SD- TEFC: Chemical industry, severe-duty enclosure.

DI P: Dust-ignition-proof enclosure.

EXP: Expl osi on- proof encl osure.

ODP: Qpen dri p-proof enclosure.

TEFC. Totally encl osed, fan cool ed encl osure.

TENV: Totally encl osed, nonventil ated encl osure.

WPl : Open weat her protected enclosure, Type I.

WPl | : Open weat her protected encl osure, Type II.

Mot or Nanepl ate Horsepower: That rating after any derating required to

TFemTmponow
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all ow for extra heating caused by the harnonic content in the voltage
applied to the notor by its controller.

1.4 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herw se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The follow ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Descriptive information; G RE
Namepl ate; G RE

Data i n accordance with NEVA MG 1.
Encl osure type and nounting (e.g. horizontal, vertical); G RE
D mensi ons and total weight; G RE.

Conduit box; G RE

Di mensi ons and usabl e volunme as defined in NEMA MG 1 and NFPA 70
Bearing type; G RE
Bearing lubrication; G RE.
Bearing life; G RE
Space heater; G RE.
Vol tage and watts
Mot or Thermal Protection; G RE.
Description and rating of notor thermal protection.
Mot or sound power level; G RE
In accordance with NEMA MG 1.
Maxi mum br ake horsepower; G RE.
Required by the equi pnent driven by the notor.

Subrer si bl e notor moisture and tenperature sensing system G RE.

Description and rating of subnersible notor noisture and
t enperature sensing system

SD- 06 Test Reports
Factory test report; G RE

SD-10 Operation and Mai ntenance Data
Qperation and nai ntenance nmanual ; G RE

PART 2 PRODUCTS
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2.1

2.3

GENERAL

For multiple units of the same type of equipment, furnish identica

nmotors and accessories of a single manufacturer

In order to obtain single source responsibility, utilize a single

supplier to provide a drive notor, its driven equi pnent, and specified

not or accessories.

Meet requirements of NEMA MG 1.

Franme assignnments in accordance with NEMA M5 13

Mot ors shall be specifically designed for the use and conditions

i ntended, with a NEMA design letter classification to fit the

application.

Lifting lugs on all notors weighing 100 pounds or nore.

Operating Conditions:

(1) Maxi mum anbi ent tenperature not greater than 40 degrees C

(2) Elevation: 4,700 feet.

(3) Mdtors shall be suitable for operating conditions w thout any
reduction being required in the namepl ate rated horsepower or
exceeding the rated tenperature rise.

(4) Overspeed in either direction in accordance with NEMA MG 1.

HORSEPOWER RATI NG

As designated in notor-driven equi pment specifications.

Desi gn Requirenment: Meet requirements of NEMA parts 30 and 31 for
inverter duty rating.

Adj ust abl e Frequency, Adjustable Speed Applications: Driven equi pnent
brake horsepower at any operating condition not to exceed notor
nanepl at e horsepower rating, excluding any service factor. Mdtors
shal |l be inverter duty rated

SERVI CE FACTOR

1.15 mninmum at rated anbient tenmperature for pure sine wave, 1-0 for
Adj ust abl e Frequency Drive (AFD) operation, unless otherw se indicated.

2.4

a.
b

VOLTAGE AND FREQUENCY RATI NG

System Frequency: 60-Hz.
Vol tage Rating: Unless otherw se indicated in notor-driven equi pment
speci fications:

Si ze Vol t age Phases
1/2 hp and small er 115 1
3/4 hp through 300 hp 200 3

Sui table for full voltage starting.

Sui tabl e for accelerating the connected |load with supply voltage at
nmotor starter supply terminals dipping to 90 percent of nmotor rated
vol t age

EFFI Cl ENCY AND PONER FACTOR
For all notors except single-phase, under 1 horsepower, nultispeed,
short-time rated and subnersible notors, or motors driving gates,

val ves, elevators, cranes, trolleys, and hoists:
(1) Efficiency:
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2.10

2.10.

a.

a) Tested in accordance with NEMA MG 1, paragraph 12.58. 1.

b) Quaranteed minimnumat full load in accordance with Table 1 or
as indicated in notor-driven equi pment specifications.
(2) Power Factor: Guaranteed mininumat full |load in accordance with

Table 1 or as indicated in notor-driven equi pnent specifications.
LOCKED ROTOR RATI NGS

Locked rotor kVA Code F or lower if nmotor horsepower not covered by
NEMA MG 1 tables.
Safe stall time 12 seconds or greater.

| NSULATI ON SYSTENMS

Si ngl e- Phase, Fractional Horsepower Motors: Manufacturer's standard

wi ndi ng insul ation system

Mot ors Rated Over 600 Volts: Seal ed windings in accordance with NEMA MG
1.

Thr ee- Phase and Integral Horsepower Mtors, Unless Ot herw se Indicated
in Motor-Driven Equi pment Specifications: Class Fwith Class B rise at
nanepl at e horsepower and desi gnated operating conditions.

ENCLOSURES

Al'l enclosures to conformto NEVMA MG 1.
TEFC and TENV: Furnish with a drain hole wth porous drain/weather plug.

TERM NAL ( CONDUI T) BOXES

Oversize main term nal boxes for all notors.

Di agonal ly split, rotatable to each of four 90-degree positions.
Threaded hubs for conduit attachment.

Except ODP, furnish gaskets between box hal ves and between box and
nmot or frane.

Vol t age Hor sepower Per cent age
Bel ow 600 15 through 125 500
Bel ow 600 150 t hrough 300 275
Bel ow 600 350 t hrough 600 225
Above 600 Al sizes 200

M ni mum Usabl e Vol une: Provi de 500 percent of that specified in NEMA MG
1 -4.19 and NFPA 70, Article 430.

Term nal for connection of equipnent grounding wire in each term nal
box.

BEARI NGS AND LUBRI CATI ON
Vertical Mdtors

Thrust Beari ngs:

(1) Antifriction bearing.

(2) M nimum 50, 000 hours L-10 bearing life.

Qui de Beari ngs:

(1) Manufacturer's standard bearing type and | ubrication.
(2) M nimm 100, 000 hours L-10 bearing life.
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2.10.2 Regreasabl e Antifriction Bearings

a. Readily accessible, grease injection fittings.
b. Readily accessible, renpvable grease relief plugs.

2.10.3 Q| Lubrication Systens

a. QI reservoirs with sight |evel gauge.
b. Gl fill and drain openings wth opening plugs.
c. Provisions for necessary oil circulation and cooling.
d. Bearing Isolation: Mtors rated for inverter duty shall have
electrically isolated bearing to prevent strong currents.
2.11 NO SE

a. Measured in accordance with | EEE Std 85 and NEMA MG 1.
b. Mtors controlled by adjustable frequency drive systens shall not
exceed sound | evels of 3 dBA higher than NEMA MG 1.

2.12 BALANCE AND VI BRATI ON CONTROL
In accordance with NEMA MG 1 Part 7.
2.13 EQUI PMENT FI NI SH
2.13.1 Protect Mtor for Service Conditions

a. ODP Enclosures: Indoor industrial atnospheres.
b. Oher Enclosures: Qutdoor industrial atnospheres, including noisture
and direct sunlight exposure.

2.13.2 I nternal Finish:

Bore and end turns coated with cl ear polyester or epoxy varnish.
2.14 SPECI AL FEATURES AND ACCESSORI ES
2.14. 1 Screen Over Air Openings

Corrosion-resistant on notors with CDP, WPlI, and WPI| encl osures neeting
requirenents for Guarded Machine in NEMA MG 1.

2.14.2 W ndi ng Thermal Protection

a. Therm stors:

(1) Mdtors for constant speed application 100 horsepower and Mtors for
adj ust abl e speed application 40 horsepower and | arger.

(2) Therm stor enbedded in each stator phase w nding before winding dip
and bake process.

(3) Inintimate contact with w ndi ng conductors.

(4) Epoxy-potted, solid state therm stor control nodule mounted in NEVA
250, Type 4X box on notor by notor nanufacturer.

(5) Individual therm stor circuits factory-wired to control nodul e.

(6) Control nodule rated for 120V ac power supply.

(7) Control nodule autonatically reset contact for external use rated
120 volts ac, 5 anps mnimum opening on abnormally hi gh wi nding
tenperature. Manual reset shall be provided at nmotor controller.

2.14.3 Space Heaters
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Provi de where specified in driven equi pnent specification
2.14. 4 Narmepl at es

a. Raised or stanped letters on stainless steel or alum num

b. Display all notor data required by NEMA M5 1-10.39 and NEMA MG 1-10. 40
in addition to bearing nunbers for both bearings.

c. Premiumefficiency nmotor nameplates to al so display NEMA nomi na
efficiency, guaranteed m ninmumefficiency, full |oad power factor, and
maxi mum al | owabl e kVAR for power factor correction capacitors.

2.15 FACTORY TESTI NG
2.15.1 Test s

a. |In accordance with IEEE Std 112 for pol yphase notors and | EEE Std 114
for singl e-phase notors.

b. Routine (production) tests on all notors in accordance with NEMA MG 1,
plus no | oad power at rated voltage and pol yphase, rated voltage
nmeasur enent of |ocked rotor current. Test multispeed notors at al
speeds.

c. For energy efficient notors, test efficiency at 50, 75, and 100 percent
of rated horsepower:

(1) I'n accordance with IEEE Std 112, Test Method B, and NEMA MG 1,
par agraphs 12.59 and 12. 60.

d. Power factor.

(1) Speed.

(2) Current at rated horsepower.

(3) kWinput at rated horsepower.

(4) Furnish a certified copy of a notor efficiency test report on an
i dentical notor.

2.15.2 Test Report Forns

a. Routine Tests: IEEE Std 112, FormA-1

b. Efficiency and power factor by Test Method B, |EEE Std 112, Form A-2,
and NEMA MG 1, tables 12-10, 12-11, or 12-12.

c. Tenperature Test: I|EEE Std 112, Form A-2.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

a. In accordance with manufacturer's instructions and reconmendati ons.

b. Aign notor carefully and properly with driven equiprent.

c. Secure equiprent to nmounting surface with anchor bolts. Provide anchor
bolts neeting manufacturer's recomendati ons and of sufficient size and
nunber for the specified seismc conditions.

3.2 FI ELD QUALI TY CONTROL
Refer to Section 16950 ELECTRI CAL TESTI NG
3.3 MANUFACTURER S SERVI CES
a. Furnish manufacturer's representative at site in accordance wth

Section 01200, GENERAL REQUI REMENTS, for installation assistance,
i nspection, equiprment testing, and startup assistance for notors.
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b. Manufacturer's Certificate of Proper Installation.

c. Furnish nanufacturer's representative for the follow ng services at
jobsite or classroomas designated by Contracting O ficer, for mninum
person-days listed below, travel time excluded:

(1) 1 person-day for installation assistance, and inspection of
installation at each site.

(2) 1 person-day for functional and perfornmance testing, and for plant
startup at each site.

3.4 MOTOR PERFORMANCE REQUI REMENTS

Attached at the end of this Section.

-- End of Section --
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TABLE 1
MOTOR PERFORMANCE REQUI REMENTS
% Guar. Mn. Full Load Efficiency % Guar. Mn. Full Load Power Factor
Hor i zont al Verti cal Hori zont al Vertica
Nom Speed Dri p- pr oof Dri p- pr oof Dri p- pr oof Dri p- pr oof

hp rpm ODP TEFC ODP TEFC ODP TEFC ODP TEFC
100 3, 600 93.0 93.6 91.7 91.7 87.0 88. 2 87.0 88.5
1, 800 94.1 94.5 94.0 93.5 81.0 81.0 81.0 81.0

1, 200 94.1 94.1 92.8 92.8 82.1 81.7 85.5 85.5

900 93.5 92.4 92.8 91.7 77.0 77.3 77.0 80.0

125 3, 600 93.6 94.5 91.7 91.7 86. 4 89.1 87.0 90.5
1, 800 94.5 94.5 93.5 92.8 85. 4 85.5 87.5 86.0

1, 200 94.1 94.1 93.5 92.8 82.7 82.3 85.5 85.5

900 93.5 93.0 92.8 92.4 78.5 78.5 78.5 78.5

150 3, 600 93.6 94.5 92. 4 91.7 86.5 90.0 86.5 90.5
1, 800 95.0 95.0 94.5 94.0 82.5 85.0 84.5 85.0

1, 200 94.5 95.0 93.5 94.0 81.5 81.5 81.5 81.5

900 93.5 93.0 92.8 92.4 78.0 78.5 78.0 78.5

200 3, 600 94.5 95.0 92. 4 93.0 87.8 89. 4 91.0 91.0
1, 800 95.0 95.0 94.0 94.0 85. 2 86.5 87.0 87.0

1, 200 94.5 95.0 93.5 93.5 79.0 82.5 79.0 82.5
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SECTI ON 16425

SW TCHBOARDS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI C62. 11 Standard for Metal -Oxi de Surge Arrestors
for ACCircuits

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA 250 (1997) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun)

NEMA PB 2 (1995) Deadfront Distribution Swi tchboards
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code

UNDERWRI TERS LABORATORI ES, | NC. (UL)

UL 891 (1994; Rev thru Jan 1995) Dead-front
Swi t chboar ds
UL 1025 (1980; R 1990, Bul. 1991) Electric Ar
Heaters
1.2 SCOPE

a. This specification applies to Switchboards and Service Entrance
Sections, as indicated.

b. Service entrance sections shall be provided in accordance with the
requi renents of local electrical utilities. Cost should include
coordination with local electrical utilities and obtain their approvals.

1.3 SUBM TTALS
Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernnent. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Descriptive product information; G RE
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1.

PART 2

2.

4

Item zed Bill of Material; G RE

D mensi onal drawi ngs; G RE

Operational description; G RE.

Anchoring instructions and details; G RE

One-line, three-line, and control schematic drawi ngs; G RE
Connection and interconnection drawi ngs; G RE

Circuit Breakers: Copies of tine-current characteristics; G RE
Ground Fault Protection: Relay tine-current characteristics; G RE
Bus data; G RE

Incoming |line section equi pnment data; G RE

Transforner section equi pnment data; G RE

Conduit entrance locations; G RE

SD- 08 Manufacturer's Instructions
Manuf acturer's installation instructions; G RE
SD- 06 Test Reports
Certified Factory Test Report; G RE
SD-10 Operation and Mai ntenance Data
Qperation and Mai ntenance Manual ; G RE
SD-07 Certificates
Manufacturer's Certification of Proper Installation; G RE

UL COWVPLI ANCE

Products manufactured within scope of Underwiters Laboratories shall
conformto UL Standards and have an applied UL Listing Mrk.

1

a.

o

PRODUCTS
GENERAL

Equi pnent suitable for 480 volt, three-phase, four-wire grounded-we

el ectrical system unless otherw se shown, having an avail abl e

short-circuit current at line term nals of anperes rms symmetrical as

shown.

Conmply with NEMA PB 2 and UL 891.

Swi t chboard and/or service entrance section and all its major

conponents to be manufactured and assenbl ed by a single manufacturer in

order to achieve standardization for appearance, operation

andmai nt enance, spare parts replacenent, and manufacturer's services.

Lifting lugs on all equipnent and devi ces wei ghing over 100 pounds.

Operating Conditions:

(1) Anbient Tenperature: Mxinmum 45 degrees C.

(2) Equiprent shall be fully rated without derating for the above
operating conditions.

STATI ONARY STRUCTURE
Type: NEMA PB 2 construction, dead front, conpletely netal encl osed,
sel f-supporting.

Sections bolted together to formone rigid assenbly capabl e of being
nmoved into position and bolted directly to the floor w thout use of
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floor sills.
2.3 ENCLOSURE

a. Equi pnent Finish: Baked enanel applied over rust-inhibiting phosphated
base coati ng.
(1) Color:
a) Exterior: Manufacturer's standard.
b) Interior: Wite.
c) Unpainted Parts: Plated for corrosion resistance.
b. Aisleless CQutdoor Enclosure:
(1) NEMA 250, Type 3R encl osing NEMA 250, Type 1, encl osed swi tchboard.
(2) Front access, hinged, full-height doors with three-point latch
operated by vault-type handle with nultiple padl ocking provisions
for each front sw tchboard section.
(3) Mnimm 10-inch front access space between exterior door and front
of interior swtchboard doors.
(4) CGasketed doors, end panels, and sl oped roof having 4-inch m ni mum
overhang on all sides.
(5) Support assenbly on 4-inch nodul ar base.
(6) Steel bottom enclosure and support assenbly undercoated with a coal
tar emul sion.
(7) Ventilating louvers with filters in front door.
(8) Space Heaters: Thernostatically controlled 250-watt, 120-volt, in
each switchboard vertical section in accordance with UL 1025.
Provi de control power transforner, disconnecting nmeans, and wiring
internal to the switchboard, to provide power to space heater.
(9) Adjustable thernostat for tenperature range of 50 to 70 degrees F.
c. Overall Dinensions: The Conplete swtchboard assenbly nust fit in the
space indicated. The front and plan views shall be as indicated.

2.4 BUSWVORK

a. Material: Phase insulated copper throughout entire | ength of
sufficient cross section to linmt tenperature rise at rated current to
55 degrees C.

b. Bus Arrangenent: A-B-C, left-to-right, top-to-bottom and
front-to-rear, as viewed fromfront.

c. Brace for short-circuit currents as shown.

d. Miin Horizontal Bus: Nontapered, continuous current rating as shown.

e. Gound Bus:
(1) Tin-plated copper.
(2) Rating: 800 amperes.
(3) Bolted to each vertical section.

f. Extend each bus entire length of swtchboard with provisions for
extension to future units.

2.5 PROTECTI VE DEVI CES
2.5.1 Mol ded- Case Circuit Breakers

a. Min, and Branch Feeder Protective Devices: Goup nounted, suitable
for use with 75 degree Cwire at full 75 degree C anpacity when nount ed
in sw tchboard.

b. Arrangenent: Fully rated main and branch feeder 400 anperes and above.

c. Frane sizes: As shown provide solid state trip units per 400 anperes
and above.

d. Interupting Rating: Anperes rnms symmetrical at rated voltage of 480V,
as shown.
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e. Mechanical interlock to prevent opening conpartnent door while breaker
is in closed position.
f. Provide padl ock provision where breaker is in OFF position.

2.6 SOLI D- STATE TRIP UNIT

a. Flux-shift trip and current sensors.
b. Protective Programmrers:
(1) Self-powered, automatic rms sensing mcro-el ectronic processor.
(2) No external relays or accessories.
(3) Printed circuit cards with gol d-plated contacts.
(4) Progranmable Controls:
a) Fixed-point, with repetitive accuracy and precise unit settings.
b) Trip adjustnents nmade by nonrenovabl e, discrete step swtching.
(5) Field-Installable Rating Pl ugs:
a) Long-time pickup LED indicator and test receptacle.
b) WMatching | oad and cabl e requirenents.
c) Interlocked with tripping nechani sm
d) Breaker to remain trip-free with plug renoved.
e) Keyed rating plugs to prevent incorrect application.
(6) Long-time pickup light.
(7) Selective Coordination Tinme/Current Curve Shapi ng Adjustable
Functi ons:
a) Current setting.
b) Long-tine pickup.
c) Long-tine delay.
d) Instantaneous pickup with short-tine for main and feeders.
e) Short-tine pickup for main and feeders.
f) Short-time delay for main and feeders with 12T function, and
I N-QUT switch.
g) Gound fault pickup.
h) Gound fault delay with I2T functi on.
i) High instantaneous pickup with short-tine del ay.
(8) Fixed, instantaneous pickup for main feeders.
(9) Fault Trip Indicators: Mechanical push-to-reset type for
overload and short-circuit overload plus ground fault trip.
(10) Rejection Pins: For each progranmer frane size.
c. Phase Current Sensors:
(1) Single-ratio type.
(2) Fixed, mounted on breaker frane.
(3) Mol ded epoxy construction.
(4) One toroidal type for each phase.
d. Portable Test Set: Ac/dc static, full function unit for checking
programer's tine-current characteristics of programer.

2.7 CONTROL W RI NG

a. Control, Instrunmentation, and Power/Current Circuits: NFPA 70, Type
SIS, single-conductor, Cass B, stranded copper, rated 600 volts.

b. Transducer Qutput/Analog Circuits: Shielded cable rated 600 volts, 90
degrees C m ni mum

c. Conductor Lugs: Preinsul ated, self-Iocking, spade-type, with reinforced
sl eeves.

d. Identification: Individually, with permanent wire nmarkers at each end.

e. Enclose in top and vertical steel wiring troughs, and front-to-rear in
nonnetal lic wiring troughs.

f. Splices: Not permitted in switchboard wiring.

2.8 TERM NAL BLOCKS
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2.11

2.11.1

a.

Encl osed in steel wiring troughs.

Rat ed 600 volts, 30 anperes mni num one-piece barrier type with strap
SCrews.

Shorting type for current transfornmer |eads.

Provi de termi nal bl ocks for:

(1) Conductors connecting to circuits external to switchboard.

(2) Internal circuits crossing shipping splits.

(3) Equi prment parts requiring replacenment and mai nt enance.

Spare Term nals: Not |ess than 20 percent.

Group term nal blocks for external circuit wiring |eads.

Mai ntai n 6-inch nini mum space between col unms of term nal bl ocks.

I dentification: Permanent, for each terminal and col ums of termnal
bl ocks.

PONER METER

Solid-state device with LED di spl ays.

Direct voltage input up to 600 volts ac.

Current input via current transfornmer with 5-anpere secondary.
Programmabl e current and potential transformer ratios.
Programmable limts to activate up to four alarns.

Sel ect abl e vol tage neasurenents; line-to-line or line-to-neutral, and
wye or delta.

Si mul t aneous Di spl ay:

(1) Volts, three-phase.

(2) Anperes, three-phase.

(3) Kilowatts.

(4) Kilowatthours.

(5) Power factor.

(6) Peak denmand.

Vol tage Rating: 600 volts, ac.

LOW VOLTAGE, SECONDARY SURGE PROTECTI VE EQUI PVENT

NEMA, LA 1, ANSI C62.11.

Sure Capacitor:

(1) Inpregnated with non PCB, biodegradable dielectric fluid.

(2) Integral discharge resistor which will drain residual voltage to
crest in less than 1 minute after disconnection fromcircuit.

Arrestor: High strength nmetal oxide elenents enclosed in high

corrosion resistant, nol ded resin housing.

Equi p capacitor and arrestor with nounting nipple, flat washer, and

make suitable for knockout or bracket nounting.

| DENTI FI CATI ON
Nanepl at es

Mast er :

(1) Deep-etched al um num w th manufacturer's name and nodel nunber.
(2) Riveted to main vertical section.

Circuit Breaker Cubicle and Door-Munted Device:

(1) Engraved, phenolic.

(2) Color: Wite with bl ack.

(3) Characters: Block-type, 1/4-inch high.

(4) Size: As required for three lines, with 15 characters each |ine.
(5) Inscription: As shown on one-line diagram

(6) Blank plates for future spaces.
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(7) Attachnent Screws: Stainless steel panhead.

11,2 Section ldentification

a. Stanped netallic, riveted to each vertical section.
b. Serial nunber, bus rating, and section reference nunber.
c. Size: Mnufacturer's standard.

.11.3 Cubi cl e Label s

a. Nonnetallic, applied inside each cubicle conpartnent.
b. Device serial nunber, rating, and description.

.11. 4 Metering I nstruments

Meter type identified on meter face bel ow pointer or dial.

.11.5 Control Swi tches

Deep etched, al um num escutcheon pl ate.

.11.6 Rel ays and Devi ces

a. Stanped netallic, riveted to instrunent case.
b. Manufacturer's name, nodel nunber, relay type, and rating data.

11,7 Swi t chboard Sign

Sign on front.

Engraved, phenolic.

Si ze: Manufacturer's standard.

Color: Red with white.

Characters: Gothic-type, 1 inch(es) high.
Inscription: DANGER/ H GH VOLTAGE/ KEEP QOUT.
Attachment: Four rivets each sign.

@TPooow

.12 FACTORY TESTI | NG

Perform performance tests in accordance with UL 891 and production tests in
accordance with NEVA PB 2.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON

a. Install in accordance with manufacturer's instructions and
recomendat i ons.

b. Secure to nmounting pads with anchor bolts of sufficient size and nunber
adequate for specified seismc conditions.

c. Install plunb and in longitudinal alignnent with pad or wall.

d. Coordinate term nal connections with installation of secondary feeders.

.2 FI ELD QUALI TY CONTROL

In accordance with Section 16950 ELECTRI CAL TESTI NG
3 MANUFACTURER S SERVI CES

a. Furnish manufacturer's representative in accordance with Section 01640
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MANUFACTURERS' SERVI CES, for the follow ng services at jobsite, for

m ni mum person-days |isted bel ow, travel tinme excluded:

(1) 1 person-days for installation assistance, final adjustnent, and
initial energization of equipnent.

(2) 1/2 person-days for functional and performance testing.

(3) 1/2 person-days for adjustnment of relay settings.

b. Furnish startup services and training of the Contracting O ficer at
such times as requested by Contracting O ficer.

-- End of Section --
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SECTI ON 16450

GROUNDI NG

PART 1 GENERAL

1.

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI C2 (1997) National Electrical Safety Code

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2002) National Electrical Code

.2 SUBM TTALS

CGovernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
CGovernment. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Exot herm ¢ wel d connectors; G RE.
Mechani cal connectors; G RE.
Ground rods; G RE
Conpressi on connectors; G RE

3 UL COWPLI ANCE

Mat eri al s manufactured within scope of Underwiters Laboratories shall
conformto UL Standards and have an applied UL listing mark.

PART 2 PRODUCTS

2.

2.

1 GROUND RODS

a. Material: Copper-clad. Steel.
b. Dianeter: Mninum5/8 inch.
c. Length: 10 feet.

.2 GROUND CONDUCTORS

As specified in Section 16120 CONDUCTORS.

3 CONNECTORS
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.3.1 Exot herm ¢ Wel d Connectors

a. Qutdoor Weld: Suitable for exposure to elenents or direct burial

b. Indoor Weld: Uilize | ow snmoke, | ow em ssion process.

3.2 Conpr essi on Connectors

a. Conpress-deform ng type; wought copper extrusion naterial

b. Single indentation for conductors 6 AWs and snal | er

c. Double indentation with extended barrel for conductors 4 AWG and | arger

d. Barrels prefilled with oxide-inhibiting and anti sei zi ng conpound and
seal ed.

.3.3 Mechani cal Connectors

Split-bolt, saddle, or cone screw type; copper alloy material

.4 GROUNDI NG VEELLS

Ground rod box conplete with cast iron riser ring and traffic cover nmarked
GROUND ROD.

PART 3 EXECUTI ON

3.

1 GENERAL

a. Gounding shall be in conpliance with NFPA 70 and ANSI C2.

b. Gound electrical service neutral at service entrance equi pment to
suppl ement ary groundi ng el ectrodes.

c. Gound each separately derived systemneutral to nearest effectively
grounded buil ding structural steel nember or separate groundi ng
el ectrode.

d. Bond together systemneutrals, service equipnent encl osures, exposed
noncurrent-carrying netal parts of electrical equipnment, neta
raceways, ground conductor in raceways and cabl es, receptacle ground
connections, and netal piping systens.

e. Shiel ded Power Cables:

(1) Shiel ded Power Cables: Ground shields at each splice or term nation
in accordance with reconmendati ons of splice or termnation
manuf act urer.

f. Shielded Control Cables:

(1) Gound shield to ground bus at power supply for anal og signal

(2) Expose shield minimum 1l inch at ternination to field instrunment and
apply heat shrink tube.

(3) Do not ground control cable shield at nore than one point.

g. Instrunents:

(1) Provide instrunents grounding with stranded copper wires to | oca
ground rod near instrunent for all outdoor instruments; ground
i nstrunments to nearest ground bus for all indoor instrunments.

.2 W RE CONNECTI ONS

a. Gound Conductors: Install in conduit containing power conductors and
control circuits above 50 volts.

b. Nonnetallic Raceways and Fl exi bl e Tubing: Install equipnent grounding
conduct or connected at both ends to noncurrent-carrying groundi ng bus.

c. Connect ground conductors to raceway groundi ng bushi ngs.

d. Extend and connect ground conductors to ground bus in all equipnent
contai ning a ground bus.
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3.

5 emoe

o0

6.

3

Connect encl osure of equi pnment containing ground bus to that bus.

Bolt connections to equi pnment ground bus.

Bond groundi ng conductors to netallic enclosures at each end, and to
i nternedi ate netallic encl osures.

Junction Boxes: Furnish materials and connect to equi pnment groundi ng
systemwi th grounding clips nounted directly on box, or with 3/8-inch
nmachi ne screws.

MOTOR GROUNDI NG

Ext end equi prent ground bus via groundi ng conductor installed in notor
feeder raceway; connect to notor frane.

Nonnetal | i ¢ Raceways and Fl exi bl e Tubi ng: Install an equi pment
groundi ng conductor connected at both ends to noncurrent-carrying
groundi ng bus.

Mot ors Less Than 10 hp: Furni sh conpression, spade-type termna
connected to conduit box nounting screw.

Mot ors 10 hp and Above: Tap nmotor frane or equi pnment housing; furnish
conpression, one-hole, lug type term nal connected with m ninum

5/ 16-inch brass threaded stud with bolt and washer

Circuits 20 Anps or Above: Tap motor frame or equi pnent housi ng;
install solderless terminal with mnimmb5/16-inch dianmeter bolt.

GROUND RODS

Install full length with conductor connection at upper end.
Install with connection point below finished grade, unless otherw se
shown.

GROUNDI NG VEELLS

Install inside buildings, asphalt, and paved areas.
Install riser ring and cover flush with surface.
Pl ace 9 inches crushed rock in bottom of each well.

CONNECT! ONS
Cener al

Abovegrade Connections: Install exotherm c weld, mechanical, or
conpressi on-type connectors; or brazing.

Bel owgr ade Connections: Install exotherm c weld or conpression type
connect or s.

Remove paint, dirt, or other surface coverings at connection points to
al | ow good netal -to-netal contact.

Notify Contracting Oficer prior to backfilling ground connections.

Exot hermic Weld Type

Wre brush or file contact point to bare netal surface.

Use wel ding cartridges and nolds in accordance with manufacturer's
recomendat i ons.

Avoi d using badly worn nol ds.

Mold to be conpletely filled with netal when maki ng wel ds.

After conpleted welds have cool ed, brush slag fromweld area and

t horoughly cl ean joint.

Conpr essi on Type
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a. Install in accordance with connector manufacturer's reconmmendati ons.

b. Install connectors of proper size for groundi ng conductors and ground
rods specified.

c. Install using connector manufacturer's conpression tool having proper

si zed dies.
3.6.4 Mechani cal Type
a. Apply honogeneous bl end of colloidal copper and rust and corrosion

i nhi bitor before maki ng connection
b. Install in accordance with connector nmnufacturer's recomendati ons.

c. Do not conceal nechanical connections.
3.7 MANHOLE AND HANDHOLE GROUNDI NG
a. Install one ground rod inside each
b. Gound Rod Floor Protrusion: 4 to 6 inches above fl oor.
c. Make connections of grounding conductors fully visible and accessi bl e.
d. Connect all noncurrent-carrying netal parts, and any netallic raceway

groundi ng bushings to ground rod with No. 6 AWG copper conductor
3.8  TRANSFORMER GROUNDI NG

Bond neutrals of transformers within buildings to system ground network,
and to any additional indicated grounding el ectrodes.

3.9 METAL STRUCTURE GROUNDI NG
a. Gound nmetal sheathing and exposed netal vertical structural elenents
to groundi ng system
b. Bond electrical equipnent supported by nmetal platfornms to the platforns.
c. Provide electrical contact between netal franes and railings supporting
pushbutton stations, receptacles, and instrunent cabinets, and raceways
carrying circuits to these devices.
3.10 SURGE PROTECTI ON EQUI PMENT GROUNDI NG
Connect surge arrestor ground termnals to equi prrent ground bus.
3.11 FI ELD QUALI TY CONTROL

As specified in Section 16950 ELECTRI CAL TESTI NG

-- End of Section --
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SECTI ON 16485

ADJUSTABLE FREQUENCY DRI VE SYSTEMS

PART 1 GENERAL

1.

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI 359-A-1 Speci al Col ors

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS, | NC. (| EEE)

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol t age AC Power Circuits

| EEE Std 519 (1992) Harnonic Control in Electric Power
Syst ens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA CP 1 Shunt Capacitors
NEVA MG 1 (1998) Mdtors and Generators
NEMA 250 (1997) Enclosures for Electrical Equiprent

(1000 Vol ts Maxi mum
NEMVA WC- 57 Control Cables
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 79 El ectrical Standard for I|ndustrial
Machi nery

2 DEFI NI TI ONS
a. Ternms that may be used in this section:

(1) AFD: Adjustable frequency drive.

(2) CMOS: Conpl ementary netal oxide sem conductor.

(3) GTO Gate Turn-Of Thyristor.

(4) MIBF: Mean time between failure.

(5) PWM Pul se width nodul ati on.

(6) ROM Read only nenory.

(7) RTD: Resistance tenperature detector.

(8) Rated Load: Load specified for the equi pnent.

(9) Rated Speed: Nominal rated (100 percent) speed specified for the
equi prrent .

(10) TDD: Total demand distortion.

(11) THD: Total harnonic distortion.
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(12) TTL: Transistor-transistor-1logic.
1.3 SCOPE

This Specification applies to adjustable frequency drives to be furnished
for production well punp notors. Furnish, install, and wire adjustable
frequency drives for the foll ow ng notors:

1. 150 horsepower RSPW 1 notor as indicated.
2. 100 horsepower RSPW2 notor as indicated.

1.4  SYSTEM DESCRI PTI ON
1.4.1 Adj ust abl e Frequency Drives
Adj ust abl e frequency drives and any harnmoni ¢ conditioni ng equi pnent shal
be furnished conplete, as indicated and as specified, and ready for
operation. All specified harnmonic distortion limts shall be net.
1.4.2 Har noni ¢ Di stortion
Current and vol tage harnonic distortion under operation fromutility
sources shall be controlled within the specified limts. Harnonic
conditioning may be applied at the distribution equipnent bus or AFD branch
circuit |evel
1.4.3 Per f or mance Requi renents
Rat ed Conti nuous Qperation Capacity:
Not less than 1.15 tines full load current rating of driven notor, as
i ndi cated on the nmotor nanepl ates, and suitable for continuous

operation at any continuous overload which nmay be inposed on notor by
driven equi pnent operating over specified speed range.

App

i cation of Hi gh-Pul se-Equival ent-Rectifier Drives:

Where the proposed drive equipnent's rectifier input operates on an

ei ghteen- (18)-pul se basis or higher, effectively elimnating the

ef f ect sof hi gh magni tude | ower-order harnmoni cs, harnonic conputations
are not required. Furnish test docunentation that denonstrates m ninmal
harnmoni ¢ distortion |evels of the proposed equi pnment under sinilar
conditions of operation.

Basi s for Harnonic Conputations:
Usi ng One-Line Diagramfor current and voltage distortion conputations,
furnish harnmonic filters, line reactors, isolation transformers, or
hi gher pul se converter arrangenents required to nmeet current/voltage
distortion linmts.

Norrmal Current Source Harnonic Distortion
Conput e normal source individual and total current harnonic distortion
at the location identified as PCCl, in accordance with |IEEE Std 519.
For harnmoni c conputations, assune all drives running except those shown
as standby.

Nor mal Source Voltage Harnonic Distortion
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Conput e normal source voltage harnonic distortion at |ocation
identified as PCCl. THD shall not exceed 5 percent, and individua
vol tage harnonic distortion shall not exceed 3 percent.

O her Devi ces:

Addi

| sol

1.5

Furni sh isolating transforners or series reactors, harnonic filters, or
ot her devi ces necessary for proper systemoperation. Furnish necessary
devices and circuits to prevent operation of one drive from adversely
af fecting operation of other drives, supplied fromsane transforner or
sanme bus

ti onal Features:

Addi ti onal features and conponents have been specified for the purposes
of limting input current/voltage distortion, isolating the drive

i nputs fromincon ng power transient conditions, preventing the output
of a drive fromadversely affecting its connected notor, and preventing
the output of a drive fromadversely affecting circuits or devices
connected to drive signal or comunication interfaces.

ation Transforners:

When isolation transfornmers are used, design shall neet K-factor
requi renents of drive(s) connected.

Desi gn Requi renents

Desi gn and provide drive system consisting of adjustable frequency
controller, auxiliary itens, and conponents necessary for conplete
operating system Drive notors are specified with punps.

O her equi prment is being powered from sane bus as adjustable frequency
drives. Ensure proper operation of drives and other |oads under normnal
condi tions.

Furni sh AFDs rated on basis of actual notor full |oad naneplate current
rating.

Drive System Convert incom ng three-phase, 60-Hz ac power to variable
vol t age, adjustable frequency output for adjustable speed operation of
a standard ac induction squirrel-cage notor, using the

pul se-w dt h- nodul ati on (PWW) technique to produce the adjustable
frequency out put.

Systemrated for continuous industrial duty and suitable for use with
NEMA MG 1, Design B notors. Mdtors are specified as inverter duty.
Drive rating shall be based upon the specified carrier frequency. AFD
variable torque load rating shall equal or exceed the driven notor's
nanepl at e horsepower rating. Units shall be rated for continuous

i ndustrial duty and suitable for use with the notors being supplied.

I ncom ng Line Reactor: Design to mnimze harnonic distortion on

i ncom ng power feeder

Provi de control and signal inputs, outputs, and interfaces, as

speci fied and as i ndi cat ed.

SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
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CGovernment. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
D mensi on Drawi ngs; G RE

Controller, reactor, harmonic filter, and isolating transforner
(if applicable).

Qutline Drawi ngs; G RE

Qutline and arrangenent drawi ngs for all enclosures, show ng
internal and external |ayout of devices, wiring, term nal bl ocks.

Layout; G RE.

Layout of controller face show ng keypads, displays, pushbuttons,
swi tches, instruments, indicating lights.

System Operating Description; G RE.

Conpl ete system interconnection diagrans showi ng term nal bl ocks
for interface with drive nmotor and all rel ated conponents.

One-line diagram of system including conponent ratings.
SD- 03 Product Data

"dc |ink" capacitor

Data on the shelf life of "dc |ink" capacitor.
Adj ust abl e Frequency Drive; G RE

Include all name plate data , continuous operation |oad
capability throughout speed range of 0 to 120 percent of rated
speed and coordinated with notor full |oad naneplate current
rating; list any controller special features being supplied.

Ventilation; G RE

Maxi mum heat di ssipation fromenclosure(s) and details of any
ventilation provisions.

Di agnostics; G RE.

Description of diagnostic features being provided.
Control and Interface Devices; G RE

Descriptive literature for all control and interface devices.
Bill-of-Materials; G RE

Itenized bill-of-materials listing all system conponents.

Shi ppi ng and Handl i ng I nstructions
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Speci al shi ppi ng, storage and protection, and handling
i nstructions.

SD- 05 Design Data
Drive System Operating Data;, G RE.
Including efficiencies, input currents, and power factors, at

driven equi pnent actual |oad and rated systeminput voltage, at O,
40, 60, 80, 100, and 110 percent of rated speed.

I ndi vi dual and Total Harnpnic Content; G RE

Vol tage and current reflected in systemnornal source supply, at
the PCCl shown and under the follow ng | oad conditions: actual
drive-operated | oads at 50 percent and 100 percent of rated speed,
and all non-drive | oads as shown. Nornmal source system
short-circuit current available at drive shall be calculated from
the data furnished in the Supplenent to this section shown. Use
TDD and THD factors as defined in | EEE 519 to designate total
har moni ¢ content .

Pul se; C
AFD out put pul se maxi mum peak voltage, pulse rise time and pul se
rate of rise, including any justification for proposed deviation
from specified values. Include notor manufacturer's certification
that nmotor insulation will w thstand | ong-term overvol tages caused
at notor term nals due to specified output pulse data or any
proposed deviation fromthis data.
SD-07 Certificates
Statenment of Supplier qualifications; G RE.
Factory functional test reports; G RE
Field test reports; G RE
Manufacturer's Certificate of Proper Installation
SD-10 Operation and Mai ntenance Data
System Schematic; G RE
Conpl ete system schenatic (el enentary) wring di agrans.
Spare Parts List; G RE

Suggested spare parts list service for a period of 1 year.

Speci al Tool s;
G RE

Special tools required for checking, testing, parts replacenent,
and mai nt enance.

Qperation and nai ntenance nanual ; G RE
1.6 QUALI TY ASSURANCE

Supplier: Mnimumb5 years' experience in furnishing simlar size and type
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adj ust abl e frequency, drive systens.

1.7

a.

EXTRA MATERI ALS

Furni sh for Each Drive Unit

(1) Conplete set of conmponents likely to fail in nornal service.

(2) Printed circuit boards.

(3) One conpl ete power bridge and one spare printed circuit card for
each nmodul ar, plug-in type card in controller.

One Each Type/ Size: Input/output interface nodules not integral to

drive board (if applicable).

Si x of each type and rating of fuse.

PRODUCTS
SERVI CE CONDI TI ONS

Anbi ent Operating Tenperature: 32 to 104 degrees F.

Storage Tenperature: Mnus 40 to 158 degrees F.

Humi dity: O to 95 percent relative (noncondensing).

Altitude: O to 4,700 feet.

Frequency Stability: Plus or minus 0.1 percent of naxinmum frequency.

COVPONENTS
Drive Units

I ncorporate a switching power supply operating froma dc bus, to
produce a PWM out put waveform simul ating a sine wave.

Current-limting sem conductor fuses for protection of internal power
sem conduct ors

Enmpl oy a diode bridge rectifier providing a constant di splacenent power
factor of 0.95 mininumat all operating speeds and | oads.

Use transistors for output section, providing a mninum 97 percent
drive efficiency at full speed, full |oad.

Enpl oy dc power discharge circuit so that after renoval of input power
dc link capacitor voltage level will decay below 50 volts dc within 1
m nute after de-energizing following NEMA CP 1 and NFPA 79. Design dc
link capacitor for a MIBF of 5 years.

Operate with an open circuited out put.

I nput Vol tage: 460V ac plus or mnus 10 percent.

Qut put Voltage: 0 to 460 volts, three-phase, 0 to 66 -Hz, m ninum
Maxi mum peak vol tage of PWW AFD out put pul se of 1,000 volts, with pul se
rise tine of not less than 2 mcroseconds, and a maxi mumrate of rise
of 500 volts per nmicrosecond. Provide user-sel ectable output pulse
(carrier) frequency. M ninum avail abl e frequency range shall be 2,000
to 6,000 Hz. AFD rating and perfornance in the specified
application(s) shall be based upon a carrier frequency of 4,000 Hz,

m ni mum

Mot or Audi bl e Noi se Level: Wen operating throughout speed range of PWV
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AFD, no nore than 3 dBA above that designated in NEMA MG 1 for sane
not or operated at constant speed with a 60-Hz supply vol tage.

k. Short-Tinme Overload Capacity: 125 percent of rated load in rms current
for 1 minute following full load, full speed operation.

I . Equiprment Short-Circuit Rating: Suitable for connection to systemwth
maxi mum sour ce three-phase, bolted fault, short-circuit avail abl e of
65, 000 anps rnms symmetrical at 480 volts.

m  Furnish drives with output current-limting reactors or filters-nounted
wi t hi n equi pnment encl osures.

n. Conditioning:

(1) Line and load reactors or filters may be installed on the top of
the drive enclosure. Subnmt details for approval. O herwi se,
install all devices within the drive panel or enclosure.

(2) Power Input: Provide series line reactors of 3 percent nom nal
react ance.

(3) Signal/Communication Inputs: Provide conmon node toroidal chokes
on anal og and renote 1/O inputs.

(4) Power Qutput: Provide series |load reactors or filters of 3 percent
nom nal reactance.

o. Diagnostics: Conprehensive for drive adjustnment and troubl eshooti ng:

(1) Menory battery backup; 100-hour m ni mum during a power | oss.

(2) Status messages will not stop drive fromrunning but will prevent
it fromstarting.

(3) Fault Condition Messages and History: First fault protection
function to be activated, ability to store six successive fault
occurrences in order. Mninmumfaults shall include:

a) Overcurrent (tinme and instantaneous).

b) Overvoltage.

c) Undervoltage (dc and ac).

d) Drive overtenperature.

e) Serial communication fault.

f) Short-circuit/ground fault (notor and drive).
g) Mtor stalled.

h) Semi conductor fault.

i) Mcroprocessor fault.

j) Single-phase voltage condition.

p. Drive Protection:
(1) Fast-acting seniconductor fuses.
(2) Overcurrent, instantaneous overcurrent trip.
(3) Dc undervol tage protection, 70 percent dropout.
(4) Dc overvoltage protection, 130 percent pickup.
(5) Overtenperature, drive, inverter, converter, and dc |ink conponents.
(6) Overtenperature, notor, and punp (Type: Therm stor).
(7) Single-phase protection.
(8) Reset overcurrent protection (manual or automatic reset).
(9) Active current limt/torque limt protection.
(10) Sem conductor fault protection.
(11) Short-circuit/ground fault protection.
(12) Serial comunication fault protection.
(13) Mcroprocessor fault.
(14) Surge protection for transient overvoltage (6,000 volts, 80 joule
surge, tested per |EEE C62.41).
(15) Visual display of specific fault conditions.
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2.

g. Operational Features:

(1) Use manufacturer's standard unl ess ot herw se indi cat ed.

(2) Progranmabl e response to power | oss.

(3) Power Loss Ride-through: Qutput (15 mlliseconds mninumat ful
| oad), logic and control (0.5 second mininunm.

(4) Catch a spinning notor on the fly.

(5) Process proportional-integral controller

(6) Selectable volts/Hz control

(7) Motor torque-current control for optimzed starting and
accel erating torque.

(8) Selectable acceleration and decel eration profiles.

(9) Electronic notor overload protection.

(10) Stall protection

(11) Slip conpensation

(12) Automatic restart after power return (ability to enabl e/ disable
function).

(13) Critical frequency | ockout (three selectable points nininmm by
1.5-Hz steps in 10-Hz bands, to prevent resonance of systen).
(14) Drive nmmintenance system software for conpl ete progranm ng and

di agnosti cs.
(15) Ground fault protection, drive, and notor
(16) Operate with no notor connected to output term nals.

r. Qutput I|solation Contactor
2.2 Rectifier

Thr ee- phase, 18-pulse m ninmum full wave diode bridge rectifier to provide
a constant dc voltage to the drive's dc bus.

. 2.3 Choke and Capacitors

Furni sh series choke and capacitors on dc bus to reduce ripple in rectifier
out put and to reduce harnonic distortion reflected into incom ng power

supply.

.2.4 Controller

M croprocessor-controller PMMinverter to convert to dc voltage to variable
vol t age, adjustabl e frequency three-phase ac output. The output voltage
shall vary proportionally with the frequency to maintain a constant ratio
of volts to hertz up to 60-Hz. Above 60-Hz, the voltage shall renain
constant, with the drive operating in a constant horsepower output node.
Provide filters in the inverter output circuit to mnimze the inpact of
fast rise time swi tching pul ses associated with PW drives

.2.5 Encl osure and El ectrica

a. NEMA 250, Type 3R, gasketed, freestanding or wall-nounted encl osure as
shown, conpletely front accessible, with hinged doors. Enclosure shal
not require rear excess. Properly sized to dissipate heat generated by
controller within linmts of specified operating conditions (including
anbi ent tenperature and anbient airflow). Enclosure shall not exceed
di mensi ons shown on the draw ngs.

b. Furnish drive conplete with incom ng cable term nation conpartnent,
padl ockabl e doors, energency stop pushbutton, al phanuneric
keypad/ di spl ay-type operator interface unit, and operator's controls.

c. Wre drive fromabove for power and control wiring.
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2. 2.

6

Size air conditioning systemfor periodic operation to cool unit with
encl osure tenperature not to exceed 95 degrees. Furnish filters on
ventil ation intakes.

Wring: Bundle stranded copper wiring neatly with nylon tie waps or

wi th continuous plastic spiral binding. Termnate all inconming and
outgoing circuits at nunbered terninal blocks identified as indicated.
Label each termi nal for permanent identification of |leads. Identify

each wire at each end with inprinted nylar adhesi ve-back w re nmarkers.
For wiring across door hinges, use 19-strand, NEMA WC-57 Class C
strandi ng | ooped for proper tw st rather than bending at hinge.
Provi de connections internal to panels by crinp-on termnals.

Sel ector switches, indicating lights, potentioneters, instrunments,
protective devices, nmjor system conponents, etc., shall be identified
by nmeans of engraved, |ani nated nanepl at es.

Provi de 120-volt, single-phase, 60-Hz circuits for control power and
operator controls frominternal control power transforner.

Qperator Interface and Controls

Controls: Mount drive local controls on front door of enclosure.
Provi de keypad/di spl ay-type operator interface unit and control switch
for the foll owi ng operator functions:

(1) Start (when in |ocal node).

(2) Stop (when in |ocal node).

(3) Speed increase (when in |ocal node).

(4) Speed decrease (when in |ocal node).

(5) Parameter node selection (recall programed paraneters).

(6) LOCAL/ REMOTE control selection. |In the LOCAL node, renote run
control and speed control, via digital/analog input or serial
interface, shall be |ocked out.

(7) Manual fault reset, for all faults (except loss of ac input
vol tage, which is autonatic reset upon restoration).

(8) RUN at preset speed.

(9) Parameter |ock (password or key switch | ockout of changes to
par aneters).

(10) Start disable (key switch or programmed code).

Control circuit disconnect shall be de-energized circuits in units that

are not de-energized by mai n power disconnect device.

Provi de 120 volts, single-phase, 60-Hz circuits for control power and

operator controls frominternal control power transforner.

Arrange conponents and circuits such that failure of any single

conponent cannot cause cascading failure(s) of any other conponent(s).

Al phanuneric Display: During normal operation and routine test, the

foll owi ng paraneters shall be avail abl e:

(1) Motor current (percent of drive rated current).

(2) CQutput frequency (Hertz).

(3) CQutput voltage.

(4) Running tine.

(5) Local/renote indication

(6) Status of digital inputs and outputs.

(7) Anal og i nput and out put val ues.

(8) Qutput notor current per |eg.

(9) Al test points and configuration paraneters.

(10) Adjustable Paraneters: Set all drive operating paraneters and
indicate in a nuneric form

Provide start/stop interlocks, notor wi nding thermstor relay

interface, and control of external devices as shown, including al

i nt erposi ng rel ays.

Power Circuits:
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2. 2.

o0

PART 3

3.1

3. 1.

a.
b

7

1

(1) Provide 120 V single-phase ac circuit for notor space heater
Switch this circuit on when the drive is not running.

(2) Provide 120 V single-phase ac circuit for therm stor control nodule
for notor.

Signal Interface

Digital Inputs: Wen in the REMOTE node, start drive upon receiving a
renote RUN conmand. Renote run conmand will be an isol ated nmaintai ned
cont act .

Digital Qutput: Furnish discrete output dry contact closures rated 5
anps at 120V ac.

(1) DRI VE RUNNI NG

(2) DRIVE FAULT (with conmon contact closure for all fault conditions).
(3) DRIVE I N REMOTE MODE

Anal og | nput: Wen in REMOTE node, control drive speed froma renote 4
to 20 mA dc signal. Provide adjustnent of minimum and maxi num not or
speed which shall result fromthis signal. Factory set this adjustnent
to conply with operating speed range designated in driven equi pnent
specifications. Frequency resolution shall be 0.1 percent of base
speed.

Anal og Qutput: Furnish two 4 to 20 mA dc isolated signals and

i solators. Signals shall be proportional to actual frequency and
actual load. Each isolator shall be capable of driving a | oad

i npedance of at | east 650 ohns in a nominal 24 volt dc circuit.

Accessori es

Equi pnent Identification Plate: 16-gauge stainless steel with 1/4-inch
di e- stanped equi pnent tag nunber securely nounted in a readily visible
| ocati on.

Lifting Lugs: Equi pnent wei ghing over 100 pounds.

FACTORY FI NI SHI NG

Encl osure:

(1) Priner: One coat of rust-inhibiting coating.

(2) Finish:
a) Interior: One coat white enanel.
b) Exterior: One coat manufacturer's standard gray enamel or ANSI
359-A-1, No. 61.

SOURCE QUALI TY CONTROL
Factory Inspections: Inspect control panels for required construction
el ectrical connection, and intended function
Factory Tests and Adjustnents: Test all equi pnent actually furnished.
Record test data for report.
Functional Test: Perform manufacturer's standard, confirnming al
functions and performance, specified or shown.

EXECUTI ON
FI ELD QUALI TY CONTROL

Functional Test

Conduct on each controller
Configure each drive in accordance with Contracting Oficer
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—h

requi renents. Provide typewitten tabulation of paraneter settings.
I nspect controller for electrical supply term nation connections,

i nterconnections, proper installation, and qui et operation
Denmonstrate operation, configuration, and interfaces.

Record test data for report.

Per f or rance Test

Conduct on each controller

Per f orm under actual or approved sinmul ated operating conditions.

Coordinate with the testing, startup, and adjustnent of any associ ated

active harnoni c conditioner equipnent.

Qperate for continuous 12-hour period without nal function

Denmonstrate perfornmance by operating the continuous period while

varying the application load, as the input conditions allow, to verify

syst em per f or mance.

Record test data for report.

Wth station |oad connected to normal utility source and foll ow ng

startup and adj ustnent of any associ ated AHC equi pnent, neasure the

following to show paraneters within specified linits:

(1) Total and individual current harnonic distortion (up to and
i ncluding 35th harnonic) at |locations identified as PCCL on each
One-Li ne Diagram under follow ng | oad conditions:

a) Al AFDs on that bus running at full | oad.
b) Al AFDs on that bus running at half | oad.
c) Half of the AFDs on that bus running at full | oad.
d) Half of the AFDs on that bus running at half | oad.

(2) Power factor at input side of each drive. Docunmented verification
that power factor is maintained at 95 percent as speed of drive is
adjusted from 100 percent to 33 percent.

(3) Voltage THD at locations identified as PCCL under the follow ng
conditions: All AFD s running at full load and half | oad (except
standby drives).

Test Equi prent

Use Dranetz, Mddel No. 626-PA, harnonic distortion nonitor and Series
626 di sturbance anal yzer or equival ent instrument to document results.
Provide any CT's and PT's required for connection to the instrunent.
Provi de di agnostic plug-in test card, conmplete with instructions,

mul ti position selector switch, and meters or built-in diagnostic
control panel or ROW based processor for nonitoring ac, dc, and digita
signals to assist in troubl eshooting and startup of drive.

MANUFACTURER S SERVI CES

Manuf acturer's Representative: Present at site or classroom designated

by Contracting O ficer, for m ninmum person-days |isted below, trave

time excl uded:

(1) 1 person-day for installation assistance.

(2) 1 person-day for functional and performance testing and conpl etion
of Manufacturer's Certificate of Proper Installation

(3) 1 person-day for facility startup and training of the Contracting
O ficer personnel. Training shall not conmence until an accepted
detail ed | esson plan for each training activity has been revi ened
by the Contracting O ficer.

Above services includes all drives shown on One-Line D agram

See Section 01200 GENERAL REQUI REMENTS.
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3.

3.

3

3.

aoow

1

OPERATI ON AND NAI NTENANCE DATA
Manual For mat

Size: 8-1/2 inches by 11 inches.

Paper: 20-pound ninimum white for typed pages.

Text: Manufacturer's printed data, or neatly typewitten.

Thr ee-hol e punch data for binding and conposition; arrange printing so

t hat punched hol es do not obliterate data.

Provide fly-leaf for each separate product, or each piece of operating

equi prent, with typed description of product and nmaj or conponent parts

of equi pnment and provide with heavy section dividers with nunbered

pl astic index tabs.

Provi de each nanual with title page, and typed table of contents with

consecutive page nunbers. Place contents of entire set, identified by

vol umre nunber, in each binder

Cover: ldentify each volune with typed or printed title OPERATI ON AND

MAI NTENANCE MANUAL, VOLUME NOO  OF  , if applicable, and list:

(1) Project title.

(2) Designate the system or equipnent for which it is intended.

Bi nders:

(1) Prelimnary Manual s: Heavy paper covers.

(2) Final Manuals: Commercial quality, substantial, permanent,
three-ring binders with durable, cleanable, plastic binders.

Tabl e of contents neatly typewitten, arranged in a systenatic order

(1) CONTRACTOR, nane of responsible principal, address, and tel ephone
nunber .

(2) List of each product required to be included, indexed to content of
each vol une.

(3) List with Each Product: Nanme, address, and tel ephone nunber of
Subcontractor, Supplier, installer, and nai ntenance contractor, as
appropri ate.

a) ldentify area of responsibility of each
b) Provide |ocal source of supply for parts and repl acenent.

(4) ldentify each product by product nanme and identifying nunbers.

Product Dat a:

(1) Include only those sheets that are pertinent to specific product.

(2) Cearly annotate each sheet to:

a) ldentify specific product or part installed.
b) Identify data applicable to installation
c) Delete references to inapplicable information

Drawi ngs: Suppl enent product data with Drawi ngs as necessary to clearly

illustrate:

(1) Relations of conponent parts of equipnent and systens.

(2) Control and flow di agrans.

(3) Provide reinforced punched binder tab, bind in with text.

(4) Reduced to 8-1/2 inches by 11 inches, or 11 inches by 17 inches
folded to 8-1/2 inches by 11 inches.

(5) Where reduction is inpractical, fold and place in 8-1/2-inch by
11-i nch envel opes bound in text.

(6) ldentify Specification section and product on Draw ngs and
envel opes.

Instructions and Procedures: Wthin text, as required to suppl enent

product data.

(1) Handling, storage, naintenance during storage, assenbly, erection
installation, adjusting, testing, operating, shutdown in energency,
troubl eshooti ng, mai ntenance, interface, and as may ot herw sebe
required.

Warranties, Bonds, and Service Agreenents.
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3.3.2

El ectronic Format: M crosoft Wird, npbst current version
Submi ttal Procedure

Prelimnary Manual s: Subnit three copies for Contractor's review
Fi nal Manual s: Submt 5 copies.

Content for Each Unit (or Conmon Units) and System

Description of unit and conponent parts, including controls,
accessories, and appurtenances:

(1) Function, normal operating characteristics, and liniting conditions.
(2) Perfornance curves, engineering data, naneplate data, and tests.
(3) Conpl ete nonencl ature and commerci al nunmber of repl aceable parts.
Operating Procedures:

(1) Startup, breakin, routine, and normal operating instructions.

(2) Test procedures and results of factory tests where required.

(3) Regul ation, control, stopping, and energency instructions.

(4) Description of operation sequence by control nanufacturer

(5) Shutdown instructions for both short and extended durations.

(6) Summer and wi nter operating instructions, as applicable.

(7) Safety precautions.

(8) Special operating instructions.

(9) Installation instructions.

Mai nt enance and Overhaul Procedures:

(1) Routine operations.

(2) Guide to troubleshooting.

(3) Disassenbly, renoval, repair, reinstallation, and reassenbly.
Installation Instructions: Including alignnent, adjusting, calibrating,
and checki ng.

Oiginal manufacturer's parts list, illustrations, detailed assenbly
drawi ngs showi ng each part with part nunbers and sequential ly nunbered
parts list, and diagrans required for maintenance.

Spare parts ordering instructions.

VWhere applicable, identify installed spares and other provisions for
future work (e.g., reserved panel space, unused conponents, W ring,
term nal s).

Manufacturer's printed operating and nai ntenance instructions.
As-installed, color-coded piping diagrans.

Charts of valve tag nunbers, with the [ocation and function of each
val ve.

I nterconnection wiring diagrans, including all control and lighting
syst emns.

Crcuit Directories of Panel boards:

(1) Electrical service.

(2) Controls.

(3) Communi cati ons.

Li st of electrical relay settings, and control and al arm contact
settings.

El ectrical interconnection wring diagram including control and
lighting systens.

As-installed control diagrams by control manufacturer

Mai nt enance Sunmary
Conpil e an individual Mintenance Sunmary for each applicabl e equi pnent
item respective unit or system and for conmponents or subunits.

For mat :
(1) Use Maintenance Summary Form bound with this section, or an
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el ectronic facsinmle of such
(2) Conplete using typewiter or electronic printing.
c. Include detailed lubrication instructions and diagrans showi ng points
to be greased or oiled; recormend type, grade, and tenperature range of
| ubricants and frequency of lubrication

-- BEnd of Section --
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SECTI ON 16500

LI GHTI NG

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

UNDERWRI TERS LABORATORI ES, | NC.

UL 924 (1995; Rev thru Qct 1997) Energency
Li ghti ng and Power Equi prment

.2 SUBM TTALS

CGovernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only or as
ot herw se designated. Wen used, a designation followi ng the "G'
designation identifies the office that will review the submittal for the
CGovernment. The follow ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Interior Luminaires; G RE
The submittal should include the follow ng:

Cat al og data sheets and pictures

Luminaire finish and netal gauge

Lens material, pattern, and thickness

Candl e power distribution curves in two or nore planes
Candl e power chart 0 to 90 degrees

Lumen out put chart

Aver age maxi mum bri ghtness data in foot |anberts
Coefficients of utilization for zonal cavity cal cul ations
Mounting or suspension details

TFeTreaooow

Lanps; G RE.
The subnmittal should include the follow ng:

Vol t ages

Col ors

Approximate life (in hours)

Approximate initial |unmens

Lamp type and base

Copy of lanmp order, including individual quantities, for Project

TPooop

Bal l asts; G RE

The submittal should include the follow ng:

SECTI ON 16500 Page 2



R o Sal ado, Phase 1A DACW9- 02- B- 0010

Type

Wring diagram

Nom nal watts and input watts

I nput vol tage and power factor

Starting current, line current, and restrike current val ues
Sound rating

Tenperature rating

Ef ficiency ratings

Low tenperature characteristics

Emergency ball asts rating and capacity data

T rereancoe

Photocel ls; G RE.
The submittal should include the follow ng:

Vol t age, and power consunption
Capacity

Contacts and tine del ay
Qperating levels

Encl osure type and di nensi ons
Tenper at ure range

TP oe

1.3 UL COWVPLI ANCE

Mat eri al s manufactured within scope of Underwriters Laboratories shal
conformto UL Standards and have an applied UL listing mark

1.4  SPARE PARTS
Furni sh, tag, and box for shipnment and storage the follow ng spare parts.

(1) One spare ballast of each type.
(2) Two spare |lanmps of each type

PART 2 PRODUCTS
2.1 LUM NAI RES

a. Specific requirenents relative to execution of the work of this section
are located in Lum naire Schedul e on th draw ngs.
Feed-t hrough type, or separate junction box.
Bal | asts: Two-| anp when possi bl e.
Tandemwired for three-lanp, fluorescent fixtures.
Wre Leads: M ninum 18 AWG
Conmponent Access: Accessible and repl aceabl e without renoving |um naire
fromceiling.
g. Energency Lighting:
(1) Power Pack: Self-contained, 120/277-volt dual voltage transforner,
i nverter/charger, seal ed nickel cadm umbattery, and indicator
switch in accordance with UL 924.
(2) Lighted, push-to-test indicator

TPano

(3) Capable of providing full illunmnation for 1-1/2 hours in energency
node.

(4) Capable of full recharge in 24 hours, automatically upon resunption
of normal |ine voltage.

(5) Capable of protecting agai nst excess chargi ng and di schar gi ng.

2.2 LAMPS
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Hi gh Intensity Discharge:

(1) Type: Hi gh pressure sodi um
(2) Color: Color corrected.

2.3 BALLASTS
2.3.1 Cener al

a. Meet requirenments for fixture light output, reliable starting, radio
interference, total harnonic distortion, electromagnetic interference,
and dielectric rating.

b. Certified by electrical testing |aboratory to conformto CBM
speci fications.

2.3.2 H gh Pressure Sodi um

a. High power factor, nornal anbient, 180 degrees C insulation class, with
capacitor and ignitor.

b. Type:
(1) Autotransformer for 50-watt |anps.
(2) Constant wattage autotransforner for lanps 70 watts and above.

2.4 LI GHTI NG CONTROL

a. Photocell:
(1) Automatic ON OFF switching photo control
(2) Housing: Self-contained, die-cast alum num unaffected by noisture,
vi bration, or tenperature changes.
(3) Setting: ON at dusk and OFF at dawn.
(4) Tinme delay feature to prevent false switching
(5) Field adjustable to control operating |evels.

2.5 EMERGENCY BALLAST

a. |In accordance with UL 924,
b. Nickel cadmiumbattery, charger, and electronic circuitry in netal case.
c. Solid state charging indicator nonitoring |ight and doubl e-pol e test
swi tch.
d. Capable of operating two fluorescent |anps for a period of 90 m nutes
with output of 1,100 to 1,200 |unens.

PART 3 EXECUTI ON
3.1 LUM NAI RES
3.1.1 Cener al

a. Install in accordance with manufacturer's reconmrendati ons.

b. Provide proper hangers, pendants, and canopi es as necessary for
conplete installation and neeting specified seismc requirenents.

c. Provide additional ceiling bracing, hanger supports, and ot her
structural reinforcenents to building required to safely nount.

d. Install plunb and | evel

e. Munting heights shown for pendant nounted |lum naires are neasured from
bottomof lumnaire to finished floor or finished grade, whichever is
appl i cabl e.

f. Install each lum naire outlet box wth gal vani zed stud.
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3. 1.

3.2

2

Fi ni shed Areas

Install symetrically with tile pattern

Locate with centerlines either on centerline of tile or on joint

bet ween adj acent tile runs.

Juncti on Boxes:

(1) Flush and Recessed Luminaires: Locate mininum1-foot from |l um naire.

(2) In concealed locations, install junction boxes to be accessible by
renovi ng | um naire.

Wring and Conduit:

(1) Provide wiring of tenperature rating required by lumnaire.

(2) Provide flexible steel conduit.

LAMPS

Provide in each fixture, number and type for which fixture is designed,
unl ess ot herw se not ed.

3.3

a.
b

aoop

BALLASTS

Install in accordance with manufacturer's recomendati ons.
Uilize all ballast nounting holes to fasten securely within lum naire.
Repl ace noi sy or defective ballasts.

EVERGENCY BALLAST

Install battery, charger, and electronic circuitry nmetal case inside
fluorescent fixture housing.

Install nonitoring Iight and doubl e-pole switch adjacent to |ight
fixture.

Wre in accordance with nanufacturer's wiring diagrans.

CLEANI NG FOLLOW NG CONSTRUCTI ON

Rermove | abel s and nmarki ngs, except UL listing mark.

Wpe luninaires inside and out to renove construction dust.

Clean luminaire plastic lenses with antistatic cleaners only.

Touch up painted surfaces of |uminaires and poles with matching paint
ordered from manuf act urer

Repl ace defective |lanps at tine of Substantial Conpletion

-- End of Section --

SECTI ON 16500 Page 5



R o Sal ado, Phase 1A DACW9- 02- B- 0010

PART 1

PART 2

N

>
4
w

w

ww

NN

PRwRPrPNPRE
AP P A

A

NP
PN

DUNRWNN

WNWW R

NN

N

SECTI ON TABLE OF CONTENTS
DI VISION 16 - ELECTRI CAL
SECTI ON 16520

EXTERI OR LI GHTI NG

GENERAL

REFERENCES
DEFI NI TI ONS

.1 Average Life
.2 G oundl i ne Section

SUBM TTALS
QUALI TY ASSURANCE

.1 Drawi ng Requirenents
.4.1.1 Lum nai re Draw ngs
.4.1.2 Pol es

2 Test Data for Lum naires
DELI VERY, STORAGE, AND HANDLI NG
1 St eel Pol es

PRODUCTS

LUM NAI RES

.1 Lanps
.1.1.1 Hi gh- Pressure Sodi um (HPS) Lanps
.2 Bal | asts for Hi gh-Intensity-Di scharge (H D) Lum naires

LI GHTI NG CONTACTOR
PHOTOCELL SW TCH
PCLES

.1 St eel Pol es

BRACKETS AND SUPPORTS
POLE FOUNDATI ONS

EXECUTI ON

I NSTALLATI ON OF POLES

.1 St eel
.2 Phot ocel | Switch Aim ng

GROUNDI NG
FI ELD QUALI TY CONTRCL

End of Section Table of Contents --

SECTI ON 16520 Page 1



R o Sal ado, Phase 1A DACW9- 02- B- 0010

SECTI ON 16520

EXTERI OR LI GHTI NG

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

(AASHTO)
AASHTO LTS- 3 (1994; R 1998) Structural Supports for
H ghway Signs, Luminaires and Traffic
Si gnal s

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI C82.4 (1992) Ballasts for
H gh- I ntensity-Di scharge and Low Pressure
Sodi um Lanps (Ml tipl e-Supply Type)

ANSI C136. 14 (1988) Roadway Lighting Equi prent -
Encl osed Si de-Munted Luminaires for
Hori zont al - Burni ng Hi gh-1ntensity-Di scharge
Lanps

ANSI C136. 21 (1987; R 1997) Roadway Lighting - Vertical
Tenons Used with Post-Top-Munted Lumi naires

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123/ A 123M (2000) Zinc (Hot-Di p Gal vani zed) Coati ngs
on lron and Steel Products

ASTM A 153/ A 153M (2000) Zinc Coating (Hot-Dip) on Iron and
Steel Hardware - AASHTO No.: M232

I LLUM NATI NG ENG NEERI NG SOCI ETY OF NORTH AMERI CA (| ESNA)

I ES LHBK (1993) Lighting Handbook, Reference and
Appl i cation

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS ( | EEE)

| EEE C2 (1997) National Electrical Safety Code
(ANSI / | EEE)
| EEE C136. 3 (1995) Roadway Lighting Equi prent -

Lum naire Attachnents

| EEE C136. 13 (1992; R 1996) Roadway Lighting - Metal
Brackets for Wod Pol es
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA C78. 42 (1995) Electric Lanps - Guidelines for
H gh- Pressure Sodi um Lanps

NEMA | CS 2 (1993) Industrial Control and Systens
Controllers, Contactors, and Overl oad

Rel ays, Rated Not Mre Than 2000 Volts AC
or 750 Volts DC

NEMA | CS 6 (1993) Industrial Control and Systens
Encl osures

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)

UL 773 (1995; R 2000) Plug-In, Locking Type
Phot ocontrols for Use with Area Lighting

UL 773A (1995; R 1999) Noni ndustrial Photoelectric
Swi tches for Lighting Control

UL 1029 (1994; R 1997, Bul. 2000)
H gh-Intensity-Di scharge Lanp Ball asts

UL 1572 (1995; R 1999, Bul. 2000) High Intensity
Di scharge Lighting Fixtures

1.2 DEFI NI TI ONS
1.2.1 Average Life

Time after which 50 percent will have failed and 50 percent will have
survived under normal conditions.

1.2.2 Groundl i ne Section
That portion between one foot above and 2 feet bel ow the groundli ne.
1.3 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnittal
Procedures.”

SD- 02 Shop Drawi ngs

Luminaire drawi ngs; G RE
Poles; G RE

SD- 03 Product Data
Lumnaires; G RE
Lanps; G RE

Ball asts; G RE
Li ghting contactor; G RE
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Photocell switch; G RE
Steel poles; G RE
Brackets
SD- 04 Sanpl es
Lumnaires; G RE
Submit one sanple of each luninaire type, conplete with | amp and
ball ast. Sanple will be returned to the Contractor for
installation in the project work.

SD- 06 Test Reports

Test Data for lumnaires; G RE
Qperating test

Submit operating test results as stated in paragraph entitled
"Field Quality Control."

1.4 QUALITY ASSURANCE

1.4.1 Drawi ng Requi renents

1.4.1.1 Lum nai re Draw ngs
I ncl ude di nensions, effective projected area (EPA), accessories, and
installation and construction details. Photonetric data, including zonal
|l unen data, average and mininumratio, aimng diagram and conputerized
candl epower distribution data shall acconpany shop draw ngs.

1.4.1.2 Pol es

I ncl ude di nensions, wind |oad determned in accordance with AASHTO LTS- 3,
pol e defl ection, pole class, and other applicable information.

1.4.2 Test Data for Lum naires

a. Distribution data according to I ES classification type as defined

in | ES LHBK
b. Conputerized horizontal illumnation |evels in footcandl es at
ground | evel, taken every 20 feet. Include average nmi ntai ned

footcandl e | evel and nmaxi num and mi ninumrati o.

1.5 DELI VERY, STORAGE, AND HANDLI NG

1.5.1 Steel Poles
Do not store poles on ground. Support poles so they are at | east one foot
above ground | evel and grow ng vegetation. Do not renove factory-applied
pol e wrappings until just before installing pole.

PART 2 PRODUCTS

2.1 LUM NAI RES

ANSI C136.14 or UL 1572. Provide luminaires as indicated. Provide
lum naires complete with | anps of nunber, type, and wattage i ndicated.
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Details, shapes, and dinensions are indicative of the general type desired,
but are not intended to restrict selection to luminaires of a particul ar
manuf acturer. Lum naires of simlar designs, light distribution and

bri ght ness characteristics, and of equal finish and quality will be
accept abl e as approved.

2.1.1 Lanps
2.1.1.1 H gh- Pressure Sodi um (HPS) Lanps

NEMA C78.42 Wattage as indicated. HPS | anps shall have average rated life
of 16,000 hours (mninmum for 35 watt |anps and 24,000 hours (m ninum for
all higher wattage |anps. 150 watt |anps, if required, shall be 55 volt

| anps.
2.1.2 Bal l asts for Hi gh-Intensity-Di scharge (H D) Lum naires

UL 1029 and ANSI C82.4, and shall be constant wattage autotransformer (CWA)
or regul ator, high power-factor type unless otherw se indicated. Provide
single-lanp ballasts which shall have a m ninmum starting tenperature of

m nus 30 degrees C. Ballasts shall be:

a. Designed to operate on voltage systemto which they are connected.

b. Constructed so that open circuit operation will not reduce the
average life.

HPS bal | asts shall have a solid-state igniter/starter with an average life
in the pul sing node of 3500 hours at the intended anbi ent tenperature.
Igniter case tenperature shall not exceed

2.2 LI GHTI NG CONTACTOR

NEMA I CS 2, mechanically held contactor. Contacts shall be rated 480
volts, 30 anperes, and 6 poles. Coils shall be rated 120 volts. Provide
in NEMA 4 enclosure conformng to NEMA ICS 6. Contactor shall have silver
al | oy doubl e-break contacts and coil clearing contacts for nechanically
hel d contactor and shall require no arcing contacts. Provide contactor

wi th hand-of f-automatic sel ector switch. Contactor shall be hermetically
seal ed.

2.3 PHOTOCELL SW TCH

UL 773 or UL 773A, hernetically seal ed cadnmiumsul fide or silicon diode
type cell rated 600 volts ac, 60 Hz with single pol e double-throw (spdt)
contacts for mechanically held contactors rated 1000 watts. Switch shal
turn on at or below 3 footcandles and off at 2 to 10 footcandles. A tine
del ay shall prevent accidental switching fromtransient |ight sources
Provide a directional lens in front of the cell to prevent fixed |ight
sources fromcreating a turnoff condition. Provide switch

a. ina UV. stabilized pol ycarbonate housing with sw vel arm and
adj ust abl e wi ndow slide, rated 1800 VA, m ni num

2.4 POLES
Provi de pol es designed for wind | oading of 70 miles per hour determned in

accordance with AASHTO LTS-3 while supporting |um naires having effective
proj ected areas indicated. Poles shall have oval -shaped handhol e having a
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m ni mum cl ear opening of 2.5 by 5 inches. Handhole cover shall be secured
by stainless steel captive screws.

2.4.1 St eel Pol es

AASHTO LTS-3. Provide steel poles having mninmm 11-gage steel with

m ni mum yi el d/ strength of 48,000 psi and hot-di pped gal vani zed in
accordance with ASTM A 123/ A 123Miron-oxide prined factory finish
Provi de a pol e groundi ng connecti on designed to prevent el ectrolysis when
used with copper ground wire. Base covers for steel poles shall be
structural quality hot-rolled carbon steel plate having a m nimumyield of
36, 000 psi

2.5 BRACKETS AND SUPPORTS

| EEE C136. 3, |EEE C136.13, and ANSI C136.21, as applicable. Pole brackets
shall be not less than 1-1/4 inch gal vani zed steel pipe secured to pole.
Slip-fitter or pipe-threaded brackets may be used, but brackets shall be
coordinated to luninaires provided, and brackets for use with one type of
lum naire shall be identical. Brackets for pole-nobunted street lights
shall correctly position lum naire no | ower than mounting hei ght indicated.

Mount brackets not |ess than 24 feet above street. Special nountings or
brackets shall be as indicated and shall be of metal which will not pronote
gal vanic reaction with |uninaire head.

2.6 POLE FOUNDATI ONS

Anchor bolts shall be steel rod having a mininumyield strength of 50, 000
psi; the top 12 inches of the rod shall be gal vanized in accordance wth
ASTM A 153/ A 153M Concrete shall be as specified in Section 03410 PRECAST
STRUCTURAL CONCRETE.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON OF POLES
| EEE C2, NFPA 70, and to the requirenents specified herein.

3.1.1 St ee
Provi de pol e foundations with gal vani zed steel anchor bolts, threaded at
the top end and bent 90 degrees at the bottom end. Provi de gal vani zed
nuts, washers, and ornanental covers for anchor bolts. Concrete for anchor
bases, polyvinyl chloride (PVC) conduit ells, and ground rods shall be as
specified in Section 16450 GROUNDI NG.  Thoroughly conpact backfill wth
compacting arranged to prevent pressure between conductor, jacket, or
sheath and the end of conduit ell. Adjust poles as necessary to provide a
permanent vertical position with the bracket armin proper position for
lumnaire location. After installation, paint exposed surfaces of stee
poles with two finish coats of gal vani zi ng pat ch.

3.1.2 Phot ocell Switch Aining

Aimswitch according to nanufacturer's recommendati ons. Set adjustable
wi ndow slide for 1 footcandle photocell turn-on

3.2 GROUNDI NG

Ground noncurrent-carrying parts of equi pnent including netal poles,
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lum naires, nounting arns, brackets, and netallic enclosures. Were copper
groundi ng conductor is connected to a netal other than copper, provide
specially treated or lined connectors suitable for this purpose.

3.3 FI ELD QUALI TY CONTROL
Upon conpletion of installation, conduct an operating test to show that the
equi pnent operates in accordance with the requirenments of this section.

-- End of Section --
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SECTI ON 16670

LI GHTNI NG PROTECTI ON SYSTEM

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

LI GHTNI NG PROTECTI ON | NSTI TUTE (LPI)
LPI 175 Installation Standard

LPI 176 Li ghtning Protection System Material and
Conmponent St andard

LPI 177 I nspection Guide for LPI Certified Systens
NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)
NFPA 78 Li ght ni ng Protecti on Code

UNDERWRI TERS LABORATORI ES, INC. (UL)

UL 96 (1994; Rev thru Jan 2000) Lightning
Prot ecti on Conponents

UL 96A (1994; Rev thru July 1998) Installation
Requi rements for Lightning Protection
Syst ens

.2 DESI GN REQUI REMENTS

a. Provide lightning protection system design for restroom buil di ng.
b. Lightning protection systemdesign to conply with all applicable
provisions of LPI 175 and LPI 176, UL 96 and UL 96A, and NFPA 78.

.3 SUBM TTALS

CGovernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only or as
ot herw se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
CGovernment. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Li ghtni ng protection systemlayout,G RE
Conmponent | ocations; G RE

Detail ed plans; G RE.

Down conductor; G RE.

Connecting conductor; G RE.
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Bond strap; G RE.
Air termnals; G RE
Fittings; G RE
Connectors; G RE
Gound rods; G RE
Repr oduci bl e Myl ar Draw ngs.
SD-06 Test Reports
Field test report; G RE
SD-07 Certificates
G ound Wtness Certification; G RE.
Form LPI - 175A
Post-Installation Certification; G RE
Form LPI - 175B
UL 96 Master Label "C' Certification; G
1.4 QUALI TY ASSURANCE
1.4.1 Desi gn

Li ghtni ng protection system design shall be prepared by a certified master
| abel designer or recognized |ightning protection nmanufacturer.

1.4.2 Manuf act ur er
Al'l system conponents shall be the product of a manufacturer regularly
engaged in the manufacturing of lightning protection conponents in
accordance with LPI 176 and UL 96.

1.4.3 Installer

Li ghtning protection system shall be installed under the direct supervision
of an LPI 175 Certified Master Installer.

1.4. 4 | nspect or

Final installation and groundi ng connection inspection of the System shall
be performed by an LPI-certified inspector in accordance with LPI 177.

1.4.5 UL Conpli ance

Mat eri al s manufactured within scope of Underwiters Laboratories, Inc.
shall conformto UL Standards and have an applied UL listing mark.

PART 2 PRODUCTS
2.1  GENERAL
a. Conplete systemshall bear UL 96 Master Label C.

b. System Material: Copper or high copper content, heavy-duty bronze
castings, unless otherw se specified.
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c. Al material shall conply in weight, size, and conposition for the
class of structure to be protected as established by the LPI 176.
2.2 AR TERM NAL
a. Mterial: Solid copper rods, with tapered points.
b. Length: Sufficient to extend m nimum 10 i nches above object being
pr ot ect ed.
c. UL 96 Label B applied to each termnal.
2.3  CONDUCTORS

Al'l main down and connecting conductors shall bear the UL 96 Label A,
applied every 10 feet.

2.3.1 Copper Cabl e

Bar e nedi um hard-drawn stranded, having 97.5 percent mi ni num conductivity.
2.3.2 Mai n Down Conduct or

Smoot h tw st strandi ng.
2.3.3 Connecti ng Conduct or

Concentric stranding.
2.3. 4 Bondi ng Conduct or

Fl exi bl e strap.
2.4 CABLE FASTENER AND ACCESSORI ES

Capabl e of w thstanding mininumpull of 100 pounds.
2.5 FI TTI NGS

a. Heavy-duty.
b. Bolts, Screws, and Rel ated Hardware: Stainless steel.

2.6  GROUND RODS
Mat eri al : Copper.
2.7 GROUNDI NG CONNECTI ONS
a. Welds: Exotherm c process.
b. Fasteners: Bolted clanp type, corrosion-resistant copper all oy.
c. Hardware: Silicone bronze.
2.8 CABLE CONNECTI ONS AND SPLI CERS
a. Welds: Exotherm c process.
b. Fasteners: Bolted clanp type, corrosion-resistant copper alloy.
c. Through- Roof Connectors: Straight or right angle with bronze and | ead
seal flashing washer.

2.9 CONDUI T
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PART 3

3.

Schedul e 40 PVC, as specified in Section 16110 RACEWAYS

1

o0

.2

EXECUTI ON
GENERAL

Wor kmanship to conmply with all applicable provisions of LPI 175 and LP
176, UL 96 and UL 96A, and NFPA 78.

Installation of bare copper materials on al um num surfaces will not be
permtted.

Provi de pitchpockets and waterproof all roof penetrations.

Install systemin inconspicuous nmanner so that conmponents blend with
bui | di ng aestheti cs.

EXAM NATI ON

Verify conditions prior to installation. Actual conditions may require
adjustnents in air termnal and ground rod | ocati ons.

.3

a.
b

o

Al R TERM NALS

Supports: Brackets or braces.

Par apet Bracket Attachment: Lag or expansion bolts.

Secure base to roof surface with adhesive or pitch conpatible with
roofi ng bond.

Provide terninal flashing at roof penetrations.

Perimeter Term nal s:

(1) Maxi mum Spaci ng: 20 feet.

(2) Maxi mum Di stance From Qutsi de Edge of Building: 2 feet.

Roof Ri dge Term nals: Maxi num spaci ng 20 feet.

M d- Roof Termi nals: Maxi nrum spaci ng 50 feet.

CONDUCTORS

Conceal whenever practical

Provide 1-inch PVC conduit in building walls or columms for nain
downl eads and roof risers.

Support: Maxi mum spaci ng for exposed conductors.

(1) Vertical: 3 feet.

(2) Horizontal: 4 feet.

Mai ntai n horizontal and vertical conductor courses free fromdi ps or
pockets.

Bends: Maxi nrum 90 degrees, with mnimum 8-inch radi us.

Install air termnal conductors on the structural roof surface before
roofing conposition is applied.

BONDI NG

Bond to Main Conductor System

(1) Al roof nounted ventilators, fans, air handlers, nasts, flues,
cooling towers, handrails, and other sizeable netal objects.

(2) Roof flashing, gravel stops, insulation vents, ridge vents, roof
drains, soil pipe vents, and other small netal objects if |ocated
within 6 feet of main conductors or another grounded object.

Bond each steel colum or nmjor frami ng menbers to groundi ng system

Bond each main down conductor to groundi ng system

GROUNDI NG SYSTEM
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a. Gounding Conductor:
(1) Conpletely encircle building structure.
(2) Bury minimum 1 foot bel ow finished grade.
(3) Mnimum 2 feet distance from foundation walls.

b. Interconnect ground rods by direct-buried copper cables.

Maxi mum Resi st ance: 3 ohns when connected to ground rods.

Connecti ons:

(1) Install ground cables continuous between connecti ons.

(2) Exotherm c wel ded connections to ground rods, cable trays,
structural steel, handrails, and buried and nonaccessi bl e
connecti ons.

(3) Provide bolted clanmp type nmechanical connectors for all exposed
secondary connecti ons.

(4) Use bol ded offset parapet bases or through-roof conceal ed base
assenblies for air term nal connections.

(5) Provide interconnections with electrical systens and al
under ground netal pipes.

o0

3.7 FI ELD QUALI TY CONTRCL

a. |Isolate Iightning protection systemfrom other ground conditions while
perform ng tests.
b. Resistance: Test ground resistance of grounding system by the
fall-of -potential nethod.
(1) Test Resistance to Ground: Maxi mum 3 ohns.
(2) Install additional ground rods as required to obtain nmaxinmum
al | owabl e resi stance.
c. Test Report:
(1) Description of equipment tested.
(2) Description of test.
(3) Test results.
(4) Concl usions and reconmendati ons.
(5) Appendix, including appropriate test forns.
(6) ldentification of test equi prment used.
(7) Signature of responsible test organization authority.

-- End of Section --

SECTI ON 16670 Page 6



R o Sal ado, Phase 1A

PART 1

1
1.
1

ARrRPRPWNPR
wWww

PART 2

PART 3

w
PEOROOWWOR®NWR®ROWWIW®EWWEWWN R

= O-

ww
e
[

3.12

3. 12.
3.12.
3.12.

3.13

SECTI ON TABLE OF CONTENTS

DI VISION 16 - ELECTRI CAL

SECTI ON 16950

ELECTRI CAL TESTI NG

GENERAL

REFERENCES
SUBM TTALS
TESTI NG

.1 Test Firm Qualifications
.2 Accur acy
.3 Calibration

SEQUENCI NG AND SCHEDULI NG

PRODUCTS ( NOT APPLI CABLE)

EXECUTI ON

GENERAL
SW TCHBOARD ASSEMBLI ES

.1 Vi sual and Mechani cal |nspection
.2 El ectrical Tests

DRY TYPE TRANSFORMERS

.1 Vi sual and Mechani cal |nspection
.2 El ectrical Tests

LOW VOLTAGE CABLES, 600 VOLTS NMAXI MUM

.1 Vi sual and Mechani cal |nspection
.2 El ectrical Tests for Conductors No. 6 and Larger

SAFETY SW TCHES, 600 VOLTS MAXI MUM

.1 Vi sual and Mechani cal |nspection

.2 El ectrical Tests
MOLDED AND | NSULATED CASE Cl RCU T BREAKERS
.1 Cener al
.2 Vi sual and Mechani cal |nspection
.3 El ectrical Tests

LOW VOLTAGE PONER CI RCUI T BREAKERS

.1 Vi sual and Mechani cal |nspection
.2 El ectrical Tests

PROTECTI VE RELAYS

.1 Vi sual and Mechani cal | nspection
.2 El ectrical Tests

I NSTRUVENT TRANSFORMERS

.1 Vi sual and Mechani cal | nspection
.2 El ectrical Tests

METERI NG
GROUNDI NG SYSTEMS
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SECTI ON 16950

ELECTRI CAL TESTI NG

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI C2 (1997) National Electrical Safety Code

ANSI C37.20.1 Met al - Encl osed Low Vol tage Power Circuit
Br eaker Swi t chgear

ANSI C62. 33 Standard Test Specifications for Varistor
Sur ge- Protective Devices

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE 118 St andard Test Code for Resistance
Measur enent
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA AB 4 Cui deline for Inspection and Preventive
Mai nt enance of Mbl ded Case Circuit Breakers

Used in Conmercial and Industrial
Appl i cations

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)

NETA ATS Accept ance Testing Specifications for
El ectrical Power Distribution Equi pmrent and
Syst ens

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code

NFPA 70E Standard for Electrical Safety Requirenents
for Enpl oyee Workpl aces

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
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1

1

3.

1

SD-01 Preconstruction Subnmittal s
Schedul e for perform ng inspection and tests
Li st of references to be used for each test
Sanpl e copy of equipnent and materials inspection form(s)
Sanpl e copy of individual device test form
Sanpl e copy of individual systemtest form
Submit 30 days prior to perform ng inspections or tests.
SD- 06 Test Reports
Test or inspection reports for each electrical itemtested
Submit within 30 days after conpletion of test.
SD-07 Certificates
Certificates for each electrical itemtested
Submit within 30 days after conpletion of testing and acceptance.
SD-10 Operation and Mai ntenance Data
Qperation and Mai ntenance Manual
After test or inspection reports and certificates have been
reviewed by Contracting Oficer and returned, insert a copy of each
in operation and mai nt enance manual .
TESTI NG

Test Firm Qualifications

Corporately and financially independent organization functioning as an
unbi ased testing authority.

Prof essional |y i ndependent of manufacturers, suppliers, and installers,
of electrical equipnment and systens being tested.

Enpl oyer of engineers and technicians regularly engaged in testing and
i nspecting of electrical equiprment, installations, and systens.

Supervi si ng Engi neer accredited as Certified Electrical Test
Technol ogi st by National Institute for Certification of Engineering
Technol ogi sts (NICET), or International Electrical Testing Association
and having a mininumof 5 years testing experience on simlar projects.
Technicians certified by NI CET or NETA

Assi stants and apprentices assigned to project at ratio not to exceed
two certified to one noncertified assistant or apprentice.

Regi st ered Prof essional Engi neer to provide conprehensive project
report outlining services perforned, results of such services,
recomendat i ons, actions taken, and opinions.

In conpliance with OSHA Title 29, Part 1907 criteria for accreditation
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of testing laboratories or a full Menber Conpany of |nternationa
El ectrical Testing Association

1.3.2 Accur acy

Test equi pnent shall have an operating accuracy equal to, or greater than,
requi renents established by NETA ATS

1.3.3 Cal i bration
Test instrunment calibration shall be in accordance with NETA ATS
1.4 SEQUENCI NG AND SCHEDULI NG

a. Performinspection and electrical tests after equi pment has been

i nstall ed.
b. Performtests with apparatus de-energi zed whenever feasible.
c. Inspection and electrical tests on energi zed equi pnent are to be:

(1) Scheduled with the Contracting Officer prior to de-energization
(2) Mnimzed to avoid extended period of interruption to the operating
pl ant equi prent.
d. Notify Contracting Oficer at |east 24 hours prior to performng tests
on energi zed el ectrical equipnent.

PART 2 PRODUCTS (NOT APPLI CABLE)
PART 3 EXECUTI ON
3.1 GENERAL

a. Tests specified in this section are to be perforned and verified by the
on-site CQC Manager or representative.
b. Tests and inspection shall establish that:
(1) Electrical equipnent is operational within industry and
manuf acturer's tol erances.
(2) Installation operates properly.
(3) Equiprment is suitable for energization
(4) Installation conforns to requirenents of these specifications and
NFPA 70, NFPA 70E, and ANSI C2.
c. Performinspection and testing in accordance with NETA ATS, industry
standards, and manufacturer's recomendati ons.
d. Set, test and calibrate circuit breakers, fuses and other applicable
devices in accordance with val ues established by the short circuit and
coordi nation study as specified in Section 16015 ELECTRI CAL SYSTEMS
ANALYSI S.
Adj ust mechani sms and noving parts for free nechani cal novenent.
Adj ust adjustable relays and sensors to correspond to operating
conditions, or as recomended by nanufacturer
Verify nanepl ate data for confornmance to Contract Docunents.
Real i gn equi pnent not properly aligned and correct unl evel ness.
Properly anchor electrical equipnment found to be inadequately anchored.
Ti ght en accessi bl e bolted connections, including wiring connections,
with calibrated torque wench to manufacturer's reconmrendations, or as
ot herwi se specified.
k. Cean contam nated surfaces with cleaning solvents as recomended by
manuf act urer.
Provi de proper lubrication of applicable nmoving parts.
m Inform Contracting O ficer of working clearances not in accordance wth
NFPA 70.

- O

TTme
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I nvestigate and repair or replace:

(1) Electrical itens that fail tests.

(2) Active conponents not operating in accordance with manufacturer's
i nstructions.

(3) Dammged el ectrical equipnent.

El ectrical enclosures:

(1) Renove foreign nmaterial and noisture fromenclosure interior

(2) Vacuum and wi pe clean enclosure interior

(3) Renove corrosion found on netal surfaces.

(4) Repair or replace, as deternined by Contracting O ficer, door and
panel sections having dented surfaces.

(5) Repair or replace, as deternined by Contracting Oficer, poor
fitting doors and panel sections.

(6) Repair or replace inproperly operating |atching, |ocking, or
i nterl ocking devi ces.

(7) Replace m ssing or damaged hardware.

(8) Finish:
a) Provide natching paint and touch up scratches and nars.
b) If required due to extensive danmage, as determ ned by
Contracting Oficer, refinish the entire assenbly.

Repl ace fuses and circuit breakers that do not conformto size and type

required by the Contract Docunents.

SW TCHBOARD ASSEMBLI ES
Vi sual and Mechani cal | nspection

I nsul at or darmage and cont am nat ed surfaces.

Proper barrier and shutter installation and operation.

Proper operation of indicating devices.

| mproper bl ockage of air cooling passages.

Proper operation of drawout el enents.

Integrity and contam nation of bus insulation system

Check Door and Device Interlocking System By:

(1) dosure attenpt of device when door is in OFF or OPEN position
(2) Opening attenpt of door when device is in ON or CLOSED position.
Check Nanepl ates for Proper ldentification of:

(1) Equiprent title and tag nunmber with | atest one-line diagram

(2) Pushbutton.

(3) Control switch.

(4) Pilot light.

(5) Control relay.

(6) Circuit breaker

(7) Indicating neter.

Verify that fuse and circuit breaker ratings, sizes, and types conform
to those specified.

Check bus and cabl e connections for high resistance by | ow resistance
ohnmreter applied to bolted joints.

Chmic value to be zero

Check Operation and Sequencing of Electrical and Mechanical |nterlock
Systens By:

(1) Cosure attenpt for | ocked open devices.

(2) Opening attenpt for |ocked closed devices.

(3) Key exchange to operate devices in O-F-NORMAL positions.

Verify performance of each control device and feature.

Control Wring:

(1) Conpare wiring to local and rempte control and protective devices
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with el enentary di agrans.
(2) Proper conductor |acing and bundl i ng.
(3) Proper conductor identification
(4) Proper conductor | ogs and connections.
Exerci se active conponents.
Per f or m phasi ng check on doubl e- ended equi pnment to ensure proper bus
phasi ng from each source.

El ectrical Tests

I nsul ation resistance tests:

(1) Applied negohmeter dc voltage in accordance with NETA ATS, Table
7.1.1.

(2) Each phase of each bus section

(3) Phase-to-phase and phase-to-ground for 1 mnute.

(4) Wth switches and breakers open

(5) Wth switches and breakers cl osed.

(6) Control wiring except that connected to solid state conponents.

(7) Insulation resistance values equal to, or greater than, ohnic
val ues establ i shed by nanufacturer

Overpotential tests:

(1) Applied ac or dc voltage and test procedure in accordance wi th ANSI
C37. 20. 1.

(2) Each phase of each bus section

(3) Phase-to-phase and phase-to-ground for 1 mnute.

(4) Test results evaluated on a pass/fail basis.

Current injection tests:

(1) For entire current circuit in each section

(2) Secondary injection for current flow of 1 ampere.

(3) Test current at each device.

Control wring:

(1) Apply secondary voltage to control power and potential circuits.

(2) Check voltage levels at each point on terminal boards and each
devi ce term nal

Qperational test:

(1) Initiate control devices

(2) Check proper operation of control systemin each section

DRY TYPE TRANSFORMERS
Vi sual and Mechani cal |nspection

Physi cal and insul at or damage.

Pr oper wi ndi ng connecti ons.

Bolt torque level in accordance with NETA ATS, Table 10.12, unless
ot herwi se specified by manufacturer

Def ective wiring.

Proper operation of fans, indicators, and auxiliary devices.
Removal of shipping brackets, fixtures, or bracing.

Free and properly installed resilient nounts.

Cl eanl i ness and inproper bl ockage of ventilation passages.

Verify that tap-changer is set at correct ratio for rated output
vol t age under normal operating conditions.

Verify proper secondary voltage phase-to-phase and phase-to-ground
after energization and prior to | oading.

El ectrical Tests

I nsul ation resi stance tests:
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(1) Applied negohmeter dc voltage in accordance with NETA ATS, Table
10.5 for each:
a) W nding-to-w ndi ng.
b) W ndi ng-to-ground.

(2) 10-mnute test duration with resistances tabulated at 30 seconds, 1
m nute, and 10 ninutes.

(3) Results tenperature corrected in accordance with NETA ATS, Table
10. 14.

(4) Tenperature corrected insulation resistance val ues equal to, or
greater than, ohm c val ues established by manufacturer.

(5) Insulation resistance test results to conpare within 1 percent of
adj acent wi ndi ngs.

b. Performtests and adjustnents for fans, controls, and alarmfunctions
as suggested by manufacturer.

3.4 LOW VOLTAGE CABLES, 600 VOLTS MAXI MUM
3.4.1 Vi sual and Mechani cal |nspection

a. Inspect each individual exposed power cable no. 6 and larger for:
(1) Physical danage.
(2) Proper connections in accordance with single-line diagram
(3) Cable bends not in conformance with manufacturer's ninimm
al | owabl e bendi ng radi us where applicable.
(4) Color coding confornance with specifications.
(5) Proper circuit identification.
b. Mechanical connections for:
(1) Proper lug type for conductor material.
(2) Proper lug installation.
(3) Bolt torque level in accordance with NETA ATS, Table 10.1, unless
ot herwi se specified by manufacturer.
c. Shielded instrunmentation cables for:
(1) Proper shield grounding.
(2) Proper termnations.
(3) Proper circuit identification.
d. Control cables for:
(1) Proper termnation.
(2) Proper circuit identification.
e. Cables Term nated Through W ndow Type CTs: Verify that neutrals and
grounds are term nated for correct operation of protective devices.

3.4.2 El ectrical Tests for Conductors No. 6 and Larger

a. Insulation resistance tests:
(1) Utilize 1,000-volt dc nmegohnmeter for 600 volt insul ated conductors.
(2) Test each conductor with respect to ground and to adjacent
conductors per |EEE 118 procedures for 1 m nute.
(3) Eval uate ohm c val ues by conparison with conductors of sanme |length
and type.
(4) Investigate values | ess than 50 negohns.
b. Continuity test by ohmeter nmethod to ensure proper cable connections.

3.5  SAFETY SW TCHES, 600 VOLTS MAXI MUM
3.5.1 Vi sual and Mechani cal |nspection
a. Proper blade pressure and alignnent.

b. Proper operation of switch operating handle.
c. Adequate mechani cal support for each fuse.
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3.6

3.6.1

Proper contact-to-contact tightness between fuse clip and fuse.

Cabl e connection bolt torque level in accordance with NETA ATS, Table
10. 12.

Proper phase barrier material and installation.

Verify that fuse sizes and types correspond to one-line di agram

Per f orm nechani cal operational test and verify electrical and
mechani cal interl ocking system operati on and sequenci ng.

El ectrical Tests

I nsul ation resistance tests:

(1) Applied negohmeter dc voltage in accordance with NETA ATS, Table
10. 1.

(2) Phase-to-phase and phase-to-ground for 1 minute on each pole.

(3) Insulation resistance values equal to, or greater than, ohnic
val ues established by manuf acturer

Cont act resistance tests:

(1) Contact resistance in nicrohns across each switch bl ade and fuse
hol der.

(2) Investigate deviation of 50 percent or nore from adj acent pol es or
simlar swtches.

MOLDED AND | NSULATED CASE Cl RCUI T BREAKERS

Cener al

I nspection and testing limted to circuit breakers rated 100 anperes and
|l arger and to nmotor circuit protector breakers rated 100 anperes and | arger.

3.6.2

5 e@mrmoeanop

Vi sual and Mechani cal |nspection

Pr oper nounti ng.

Proper conductor size.

Feeder designation according to naneplate and one-Iline di agram
Cracked casi ngs.

Connection bolt torque level in accordance with NETA ATS, Table 10. 1.
Qperate breaker to verify snooth operation

Conmpare frame size and trip setting with circuit breaker schedul es or
one-line diagram

Verify that termnals are suitable for 75 degrees C rated insul at ed
conduct ors.

El ectrical Tests

I nsul ation resistance tests:

(1) Utilize 1,000-volt dc negohnmeter for 480 and 600 volt circuit
breakers and 500 volt dc negohmeter for 240 volt circuit breakers.

(2) Pole-to-pole and pol e-to-ground with breaker contacts opened for 1
nm nut e.

(3) Pole-to-pole and pol e-to-ground with breaker contacts closed for 1
m nut e.

(4) Test values to conply with NETA ATS, Table 10.7.

Cont act resistance tests:

(1) Contact resistance in mcrohns across each pole.

(2) Investigate deviation of 50 percent or nore from adjacent poles and
simlar breakers.

Primary current injection test to verify:

(1) Long-time mninmum pi ckup and del ay.

(2) Short-tine pickup and del ay.
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(3) Gound fault pickup and del ay.

(4) Instantaneous pickup by run-up or pul se nethod.

(5) Trip characteristics of adjustable trip breakers shall be within
manuf acturer's published time-current characteristic tol erance
band, including adjustment factors.

(6) Trip tinmes shall be within [imts established by NEMA AB 4, Table
5-3.

(7) Instantaneous pickup value shall be within values established by
NEMA AB 4, Table 5-4.

LOW VOLTAGE PONER Cl RCUI T BREAKERS
Vi sual and Mechani cal |nspection

Proper mounting, cell fit, and el enent alignment.

Proper operation of racking interlocks.

Check for danmaged arc chutes.

Proper contact condition

Bolt torque level in accordance with NETA ATS, Table 10.12.

Per f orm nechani cal operational and contact alignnment tests in
accordance with manufacturer's instructions.

Check operation of closing and tripping functions of trip devices by
activating ground fault relays, undervoltage shunt relays, and ot her
auxiliary protective devices.

Verify primary and secondary contact w pe, gap setting, and other

di mensions vital to breaker operation are correct.

Check chargi ng notor, notor brushes, associated nechanism and limt
swi tches for proper operation and condition

Check operation of electrically operated breakers in accordance with
manuf acturer's instructions.

Check for adequate |ubrication on contact, noving, and sliding surfaces.

El ectrical Tests

I nsul ation resistance tests:

(1) Uilize 1,000-volt dc negohnmeter for 480- and 600-volt circuit
breakers.

(2) Pole-to-pole and pol e-to-ground with breaker contacts opened for 1
m nut e.

(3) Pole-to-pole and pol e-to-ground with breaker contacts closed for 1
m nut e.

(4) Test values to comply with NETA ATS, Table 10.7 and 10. 8.

Cont act resistance tests:

(1) Contact resistance in mcrohns across each pole.

(2) Investigate deviation of 50 percent or nore from adjacent poles and
sim | ar breakers.

Primary current injection test to verify:

(1) Long-tinme mninum pi ckup and del ay.

(2) Short-tine pickup and del ay.

(3) Gound fault pickup and del ay.

(4) Instantaneous pickup by run-up or pul se nethod.

(5) Trip characteristic when adjusted to setting sheet paraneters shal
be wi thin manufacturer's published time-current tol erance band.

PROTECTI VE RELAYS
Vi sual and Mechani cal |nspection

Visual ly check each relay for

SECTI ON 16950 Page 10



R o Sal ado, Phase 1A DACW9- 02- B- 0010

(1) Tight cover gasket and proper seal

(2) Unbroken cover gl ass.

(3) Condition of spiral spring and contacts.

(4) Disc clearance.

(5) Condition of case shorting contacts if present.
b. Mechanically check each relay for

(1) Freedom of novenent.

(2) Proper travel and alignment.
c. Verify that each rel ay:

(1) Conplies with Contract Docunents and application

(2) I's set in accordance with reconmended settings.

3.8.2 El ectrical Tests

a. Insulation resistance test on each circuit to frame except for solid
state devices.
b. Tests on Nom nal Recomended Setting For
(1) Pickup paraneters on each operating el ement.
(2) Timng at three points on tinme-current curve.
(3) Pickup target and seal-in units.
(4) Special tests as required to check operation of restraint,
directional, and other elenments in accordance with manufacturer's
i nstructi on manual
c. Phase angle and nagnitude contribution tests on differential and
directional relays after energization to vectorially verify proper
pol arity and connecti ons.
d. Current injection tests:
(1) For entire current circuit in each section
(2) Secondary injection for current flow of 1 ampere.
(3) Test current at each device.

3.9 | NSTRUVENT TRANSFORVERS
3.9.1 Vi sual and Mechani cal |nspection

a. Visually check current, potential, and control transforners for
(1) Cracked insulation
(2) Broken | eads or defective wiring.
(3) Proper connections.
(4) Adequate clearances between primary and secondary circuit wring.
b. Verify mechanically that:
(1) Grounding and shorting connections have good contact.
(2) Wthdrawal nechani sm and groundi ng operation, when applicable,
operate properly.
c. Verify proper primary and secondary fuse sizes for potential
transformers.

3.9.2 El ectrical Tests

a. Current transformer tests:
(1) Insulation resistance test of transformer and w ring-to-ground at
1,000 volts dc for 30 seconds.
(2) Polarity test.
b. Potential transformer tests:
(1) Insulation resistance test at test voltages in accordance with NETA
ATS, Table 10.9 for 1 minute on
a) W nding-to-w ndi ng.
b) W ndi ng-to-ground.
(2) Polarity test to verify polarity marks or H1-X1 rel ationship as
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appl i cabl e.
c. Insulation resistance neasurenent on instrunent transfornmer shall not
be | ess than that shown in NETA ATS, Table 10.09.

3.10 METERI NG

Vi sual and nechani cal inspection:
(1) Verify nmeter connections in accordance with appropriate di agrans.
(2) Verify meter multipliers.
(3) Verify that meter types and scales conformto Contract Documents.
(4) Check calibration of meters at cardinal points.
(5) Check calibration of electrical transducers.

3.11  GROUNDI NG SYSTEMS
3.11.1 Vi sual and Mechani cal |nspection

a. Equipnent and circuit grounds in nmotor control center, panel board, and
swi tchboard, assenblies for proper connection and tightness.

b. Gound bus connections in nmotor control center, panel board, and
swi t chboard, assenblies for proper termination and tightness.

c. FEffective transforner core and equi pnent groundi ng.

d. Accessible connections to grounding el ectrodes for proper fit and
ti ght ness.

e. Accessible exotherm c-weld groundi ng connections to verify that nolds
were fully filled and proper bondi ng was obtai ned.

3.11.2 El ectrical Tests

a. Fall-of-potential test:

(1) I'n accordance with | EEE 81, Section 8.2.1.5 for neasurenent of main
ground systenis resi stance.

(2) Main ground el ectrode systemresistance to ground to be no greater
than 5 ohns.

b. Two-point direct nmethod test:

(1) I'n accordance with | EEE 81, Section 8.2.1.1 for neasurenent of
ground resi stance between nai n ground system equi pnent franes, and
system neutral and derived neutral points.

(2) Equi prent ground resistance shall not exceed nmain ground system
resi stance by 0.50 ohm

3.12 GROUND FAULT SYSTEMS
3.12.1 I nspection and Testing

I nspection and testing linmted to:
(1) Zero sequence groundi ng systens.
(2) Residual ground fault systens.

3.12.2 Vi sual and Manual | nspection

a. Neutral main bonding connection to assure:
(1) Zero sequence sensing systemis grounded ahead of neutra
di sconnect |i nk.
(2) Ground strap sensing systemis grounded through sensing devi ce.
(3) Neutral ground conductor is solidly grounded.
b. Verify that control power has adequate capacity for system
c. Mnually Operate Mnitor Panels For
(1) Trip test.

SECTI ON 16950 Page 12



R o Sal ado, Phase 1A DACW9- 02- B- 0010

(2) No trip test.
(3) Nonautonmatic rest.
d. Zero sequence system for symretrical alignnent of core bal ance
transformers about current carrying conductors.
e. Relay check for pickup and tine under simulated ground fault conditions.
Verify naneplate identification by device operation

—h

.12.3 El ectrical Tests

a. Test systemneutral insulation resistance with neutral ground |ink
renoved. System neutral insulation resistance m ninmm 1 megohm

b. Determine relay pickup by primary current injection at the sensor
Rel ay pickup current within plus or mnus 10 percent of device dial or
fixed setting.

c. Test relay timng by injecting 300 percent of pickup current, or as
speci fied by manufacturer. Relay operating time in accordance wth
manuf acturer's time-current characteristic curves.

d. Test systemoperation at 55 percent rated control voltage, if
appl i cabl e.

e. Test zone interlock system by simnultaneous sensor current injection and
nmoni tori ng zone bl ocki ng functions.

.13 AC | NDUCTI ON MOTCORS

.13.1  Ceneral

I nspection and testing limted to notors rated 5 hp and | arger.
.13.2 Vi sual and Mechani cal |nspection

Proper electrical and groundi ng connecti ons.

Shaft alignment.

Bl ockage of ventilating air passageways.

Operate Mdtor and Check For

(1) Excessive nmechanical and el ectrical noise.

(2) Overheating.

(3) Correct rotation

(4) Check vibration detectors, resistance tenperature detectors, or
nmot or i nherent protectors for functionability and proper operation

5. Excessive vibration

e. Check operation of space heaters.

aeopop

.13.3 El ectrical Tests

a. Insulation resistance tests:

(1) In accordance with | EEE 43 at test voltages established by NETA ATS,
Table 10.1 for:
a) Mdtors above 200 hp for 10-m nute duration with resistances
tabul ated at 30 seconds, 1 minute, and 10 ninutes.
b) Mtors 200 hp and less for 1-mnute duration with resistances
tabul ated at 30 and 60 seconds.

(2) Insul ation resistance values equal to, or greater than, ohnic
val ues established by manufacturers.

b. Calculate polarization index ratios for notors above 200 hp
Investigate index ratios less than 1.5 for Class A insulation and 2.0
for dass B insulation.

c. Insulation resistance test on insul ated bearings in accordance wth
manuf acturer's instructions.

d. Measure running current and voltage, and evaluate relative to | oad
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3.14

3.14.1

@TPanop

-

3.14.2

a.

conditions and naneplate full-load anperes.
LOW VOLTAGE MOTOR CONTROL
Vi sual and Mechani cal |nspection

Proper barrier and shutter installation and operation.

Proper operation of indicating and nonitoring devices.

Proper overload protection for each notor.

| mproper bl ockage of air cooling passages.

Proper operation of drawout el enents.

Integrity and contam nation of bus insulation system

Check Door and Device Interlocking System By:

(1) Cosure attenpt of device when door is in OFF or OPEN position.
(2) Opening attenpt of door when device is in ON or CLOSED position.
Check nanepl ates for proper identification of:

(1) Equiprent title and tag number with | atest one-line diagram
(2) Pushbuttons.

(3) Control switches.

(4) Pilot lights.

(5) Control relays.

(6) Gircuit breakers.

(7) Indicating neters.

Verify that fuse and circuit breaker sizes and types conformto
Contract Docunents.

Verify that current and potential transformer ratios conformto
Contract Docunents.

Check Bus Connections for H gh Resistance by Low Resistance Chnmeter.

Chnmic value to be zero.

Check Operation and Sequencing of Electrical and Mechani cal |nterl ock

Systens By:

(1) Cosure attenpt for | ocked open devices.

(2) Opening attenpt for |ocked closed devices.

Verify performance of each control device and feature furnished as part

of the notor control center.

Control Wring:

(1) Conpare wiring to local and renmpte control, and protective devices
with el enentary di agrans.

(2) Check for proper conductor |acing and bundling.

(3) Check for proper conductor identification.

(4) Check for proper conductor |ugs and connecti ons.

Exerci se active conponents.

I nspect Contactors For:

(1) Correct nechanical operations.

(2) Correct contact gap, w pe, alignnent, and pressure.

(3) Correct torque of all connections.

Conpare overload heater rating with full-load current for proper size.

Conpare fuse notor protector and circuit breaker w th notor

characteristics and power factor correction capacitors for proper size.

Per f orm phasi ng check on doubl e-ended notor control centers to ensure

proper bus phasing from each source.

El ectrical Tests
I nsul ati on resi stance tests:

(1) Applied negohmeter dc voltage in accordance with NETA ATS, Table
10. 1.
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(2) Bus section phase-to-phase and phase-to-ground for 1 mnute on each
phase.

(3) Contactor phase-to-ground and across open contacts for 1 minute on
each phase.

(4) Starter section phase-to-phase and phase-to-ground on each phase
with starter contacts closed and protective devices open

(5) Test values to conply with NETA ATS, Table 10.1.

b. Overpotential tests:

(1) Maxi mum applied ac or dc voltage in accordance with NETA ATS, Table

10. 1.

(2) Phase-to-phase and phase-to-ground for 1 minute for each phase of
each bus section
(3) Test results evaluated on pass/fail basis.
c. Current injection through overload unit at 300 percent of notor
full-load current and nonitor trip tine:
(1) Trip time in accordance with manufacturer's published data.
(2) Investigate values in excess of 120 seconds.
d. Control wiring tests:
(1) Apply secondary voltage to control power and potential circuits.
(2) Check voltage levels at each point on terminal boards and each
devi ce term nal
(3) Insulation resistance test at 1,000 volts dc on control wring
except that connected to solid state conmponents.

I nsul ation resistance to be 1 nmegohm m ni num

e. Operational test by initiating control devices to affect proper
operati on.

3.15 LOW VOLTAGE SURCGE ARRESTORS
3.15.1 Vi sual and Mechani cal |nspection

a. Adequate cl earances between arrestors and encl osures.
b. G ound connections to ground el ectrode.

3.15.2 El ectrical Tests

Varistor type arrestors:
(1) danping voltage test.
(2) Rated RMS vol tage test.
(3) Rated dc voltage test.
(4) Varistor arrestor test values in accordance with ANSI C62. 33,
Sections 4.4 and 4.7.

-- End of Section --
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