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1. SOLICITATION NO. 2. TYPE OF SOLICITATION 3. DATE ISSUED PAGE OF PAGES

SOLICITATION, OFFER,
AND AWARD PACW09-87-R-00IO o SEALED BID (IFB) 18 MAR.87 1 of 3(Conltruction, Altlrltion, 0' Rlp,i,) [i] NEGOTIATED (R").. ..IMF>ORTANT - Th. offer section on the reverse must be fully completed by·otteror.

4. CONTRACT NO. 5. REQUISITION/PURCHASE REQUEST NO. 16. PROJECT NO.I
I

7. ISSUED BY . CODE I. ADDRESS OFF~R TO

9 r ~ ~ ... ~~.., T 0 .....1A. NAME I -LB. TEL.EPHONE NO. (lite'''• • ,... eoda) (NO COLLECT CALU)
. ~·'C·A·~L:,r.'A I N "'ISEE "INSTRUCTIONS TO OFFRS,"I

U.S.ARMY ENGINEER DISTRICT,
LOS ANGELES

P.O. Box 2711
Los Angeles, California
90053-2325

U.S.ARMY ENGINEER DISTRICT,
LOS ANGELES

P.O. Box 2711
300 North Los Angeles Street
Los Angeles, California
90053-2325

I
SOLICITATION

NOTE: In sealed bid solicitations "oHer" and "oHeror" mean "bid" and "bidder".
10. THE GOvERNMENT REQUIRES PERFORMANcE OF THE WOAK DESCRIIIED IN THESE DOCUMENTS mi'. ,""t/hl", "0.• u"):

AGUA FRIA RIVER LEVEES, MARICOPA COUNTY, ARIZONA

I
1-

Work consists of clearing and grubbing, diversion and control of water:
excavation:borrow material, fill and backfill: concrete and soil cement;
asphalt concrete road modifications,pi?e gates and fla?qates; safety
rails; landscaping and irrigation work; and appurtenant work.

1-
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Estimated Cost of Construction is between $1,000,000 and $5,000,000

11 The Contractor shall begin performance within calendar days and complete it within 240 calendar days after receiving

o award, [] notice to proceed. This performance period is []I mandatory. 0 negotiable. (S. aPi:CI~ CL.."J.USES .J

12.0.. THE CONTRACTO MUST FURNISH ANV REQUIRED PERFORMANCE AND PAVMENT 1I0NDS? 1211. CAL,ENDAR DAVS
(If "YES." i"dk." .,.". Ito. _1 e_"_ d.", .'tar•....,.. I" 'ta", 12•. )

C. All offers are subject to the (1) work requirements, and (21 other provisions and clau. incorporated in the solicitation in full text or by

reference.

-;...

10KJ YES

M N :

A Sealed oHers in original and copies to perform the work required are due at the place specified in Item 8 by N I A (hour)

local lime ~ fA (date). If this is a sealed bid solicitatiOn, offers must be publicly opened at that time. sealed envelopeS
containing offers shall be marked to show the offeror's name and addr•• the solicitation number. and the date and time otters are due.

B. An offer guarantee [] is. 0 is not required.

I

I
I

D. Offers providing less than~ calendar days for Government acceptance after the date offers are due will not be considered and will be
rejected.

1..2·101 STANDA"D FO"M ,4U (REV. 4-15
"'ele,IDeC! II." GSA
FAR (e' CFR) 53.236·1(e)
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, 7. The oHeror agrees to perform the work requ"ed at the pnces specified below In stnct accordance WIlh rhe terms of thiS sohcllallon. If thiS oHe, IS accepted

by the Government In wnllng Within calendar days after the date offers are due. ,I"\C·,, ,lIIr "111,,1,,·, "cl",,1 r" ", g'",,,," I/w" rl"'III",/lI/I/ln '''qum'm,''''
HUlce/in !fem /3D FeU/lin' {(I ""cn till" lIu""'f'r "'nUl' lilt' "I/f''''''' tin ('/"\ Ihe """"111'''' '" ,,,.,,, /30.1

AMOUNTS ~

In Accordance with the attached Bidding Schedule

19 ACKNOWLEDGMfNT OF AMENDMENTS
11"t, off, ..., eelr"olMwd,.. ~UI/" 0' e,","d,","" 10 "" IOItel.. llo" - , ... " ..",.., ...44.', of ,.eft.

AMfNDMENT NO !,
DAH

I
20.... .....ME ..... 0 TITI..E Of ''t::A50'" AUT"C'-R";'trO'TO 51G... OffER 20•. 5 ICN....TU IU 20C O'I"ER O .... Tl

IT.,,,, 0' .,..""

AWARD (To I» compwfld by GO~"'''''"t)

21. ITE .... 5 ACCE"TEO

22 AMOUNT

24 SUBMIT INVOICES TO ADDRESS S"OW~I ~ .....

14 eo."...".". ",ft,~_ 'lHe,fi,d I

23 ACCOUNT'NG ....1'00 ......R0" R I ....T ION O"TA

liTEM

~,

CONTRACTING OFFICER WILL COMPLETE ITEM l'OR 11 AS AIlf'LICA'LE

0 28 NEGOTIATEl: AGFlEEME ... T Ie""'....'". II .......~d '0 ..... , .... o 29. AWARD Ic_,....... ,."01 ,..111",4 lO.lIIo ...4_1.1 Your at""·
c__• III ......" •. offoee ; ConlfKtor ...8ft on til is solicitation. is t....etI\t -=-cIted • to me i.,. liltId. Thil_d con·

4«..",,.,, ...4 .,..... sumrnetes the conUKt. whicll consistl of til thl ao-ntNnt lOIici.tion end
to tu,n•." enG 0.1_ III ,.-ms or I)Irlo- .... II: ...or'. 'eQUlSlt,onS 'a-t't,t'lG you, offer. and tbl this contlKt -.s. No furttllr cCllltrKtuII d_t 's
Of' ttl., form It'd 11'1'1 COf't1nlAl'on sl'fttl to' rn.. Co<'s-OI<I"·'" statIC!. ,,, ttl's nec~y.

COf'tI'lCt The 'OOllts "'0 otll'~t,ons ('If r~ :>1' "I" Ie" ""s CC"'trlC' !flail IlP --
~'ned b¥ III tMs contrKt _rd. tDI t'" snl,c,gtt,(lI" 11'10 lei 1"* CIIUIft.

.'
,eg,_tlt.OftI. ce'tiflclt,ons. ",0 soec,t'Clt,ons ,ncoroorltee Dv ,~te<enc:e

." 01 InKf>ed.,o th'SConl'Kt

]0..... N ....M€· "NO T.TI..E Of CO..TR .... CTOR OR "£A50N .... UT ..OR'Z£O ]I ..... N ....Ml O~ CONTA ....CTING O'~tctA·m..... ,."",.

TO SIGN 11'~" u••"""

]IC. "w"RO]0. !>IC"'ATURf JOe C .... T[ JI. UN.TtD ST ....T~S 0' ....M~AICA OATf

.V

ITANO.I'O '01'''' '''U "Cit (R[V.'·'



?age ~ of 1

Continuation or Standard Form 1442

200. (1) IF THE OFFEROR IS A JOINT VENTURER, ~OMPLETE THE FOLLOWING:

I
I
I
I~

(Company Name) (Signature) ('T'it 1e )

I~
(Company ~ame) (Signature) (Title)

- "'.'

CERTIFICATE AS TO CORPORATE PRINCIPAL

( 2) IF THE OFFEROR IS A PARTNERSHIP, LIST roLL NAME OF ALL PAR'T'NERS

(Name of Corporation)

(Tit '.e)

(Signature)

(Signature)

(Signature)

(Signature)

(Name)

(Name)

(Name )

(Company Name)

I,

(Secretary)

____-::--_~-----' certify that I am the _
(name)

Secretary of the corporation named as offeror in the within offer; that
____-: ~---_' who signed said offer on behalf of the corporation,

(name)
was then ~~~ or said corporation: that the signature thereto

(tttle)
is genuine; and that said contract was duly signed, sealed and attested for
and in behalf or said corporation by authority or its governing body.

(3) IF THE OFFEROR IS A CORPORATION, THE FOLLOWING CERTIFICATE 3HOULD BE
COMPLETED:

(Affix)
(CORPORATE SEAL)

NOTE: Ir a Corporation is participating as a member or a Joint Venture, the
Certificate as to Corporate Principal in item (1) below must also be completed and
signed.
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If a bid or modification to a bid based on unit prices is submitted which
provides for a lump sum adjustment to the total estimated cost, the
application of the lump sum adjustment to each unit price in the Bidding
Schedule !DUst be stated. If it is not stated, the bidder agrees that the
lump SUII adjustment shall be applied on a pro rata basis to every unit
price in the Bidding Schedule.

Amounts and prices shall be indicated in either figures or words, not both.

Bids shall be submitted on all items of the Bidding Schedule.

* * * * *

BS-2

..- ."



I
I
I
1-:
I~

I
I
I
I
I­
I-
I
I
I
I­
I-
I
I"'

I

INSTRUCTIONS TO OFFERORS

1. SOLICITATION DEFINITIONS (APR 1984) FAR 52.215-5.

"Offer" means "proposal" in-negotiation.

"Solicitation" means a request for proposals (RFP) or a request for quotations
CRFQ) in negotiations.

2. ACKNOWLEDGEMENT OF AMENDMENTS TO SOLICITATIONS (APR 1984) FAR 52.215-8.
Offerors shall acknowledge receipt of any amendment to this solicitation Ca) by
signing and returning the amendment, (b) by identifying the amendment number and
date in the space provided for this purpose on the form for submitting an offer,
or (c) by letter or telegram. The Government must receive the acknowledgement by
the time and at the place specified for receipt of offers.

3. SUBMISSION Of OffERS (APR 198~) fAR 52.215-9.

3.1 Offers and modifications thereof shall be submitted in sealed envelopes or
packages (1) addressed to the office specified in the solicitation and (2) showins
the time specified for receipt, the solicitation number, and the name and address
of the offeror.

3.2 Telegraphic offers will not be considered unless authorized bY the
solicitation; however, offers may be modified or withdrawn bY written or
telegraphic notice, if such notice is received by the time specified for receipt
of offers.

3.3 Item samples, if re quired, must be submitted within the time specified for
receipt of offers. Unless otherwise specified in the solicitation, these samples
shall be (1) submitted at no expense to the Government and (2) returned at the
sender's request and expensse, unless they are destroyed during preaward testing.

4.· EXPLANATION TO PROSPECTIVE OFFERORS (APR 1984) FAR 52~215-14. Any prospective
offeror desiring an explanation or interpretation of the solicitation, drawings,
specifications, etc., must request it in writing soon enough to allow a reply to
reach all prospective ofterors before the submission of their offers. Oral
explanations or instructions given before the award of a contract will not be
binding. Any information given a prospective offeror concerning a solicitation
will be furnished proaptly to all other prospeetive offerors as an llMIldlleDt to
the solicitation, if the information is necessary in submitting offers or if the
lack of it would be prejudicial to other prospective offerors.

5. LATE suaaSSIOHS, MODIFICATIONS, AND WITHDRAWALS OF PROPOSALS (APR 1984) FAR
52.215-10.

5.1 Any proposal received at the office designated in the solioitation after the
exact time specified for receipt will not be considered unle. it is received
before award is made and it:

"5. 1• 1 Was sent by registered or certified ma11 not later than the fifth calendar
day before the date specified for receipt of offers (e.g., an offer submitted in
response to a solicitation reqUiring receipt of offers by the 20th of the month
must have been mailed by the 15th); or

10-1



5.1.2 Was sent by mail (or was a telegram if authorized), and it is determined by
the Government that the late receipt was due solely to mishandling by the
Government after receipt at the.Government installation; or

5.1.3 Is the only proposal received.

5.2 Any modification of a proposal or quotation, except a modification resulting
from the Contracting Officer's request for "best and final" offer, is subject to
the same conditions as in subparagraphs 5.1.1 and 5.1.2 above.

5.3 A modification resulting from the Contracting Officer's request for "best and
final" offer received after the time and date specified in the request will not be
considered unless received before award and the late receipt is due solely to
mishandling by the Government after receipt at the Government installation.

5.4 The only acceptable evidence to establish the date of mailing of a late
proposal or modification, sent either by registered or certified mail is the U.S.
or Canadian Postal Service 'postmark on the wrapper or on the original receipt from
the U.S. or Canadian Postal Service. If neither postmark shows a legible date,
the bid, modification, or withdrawal shall be processed as if mailed late.
"Postmark" means a printed, stamped, or otherwise placed impression (exclusive of
a postage meter machine impression) that is readily identifiable without further
action as having been supplied and affixed by employees of the U.S. or Canadian
Postal Service on the date of mailing. Therefore, offerors or quoters should
request the postal clerks to place a hand cancellation bull's-eye postmark on both
the receipt and the envelope or wrapper.

5.5 The only acceptable
Government installation is
proposal wrapper or other
installation.

evidence to establish the time of receipt at the
the time/date stamp of that installation on the

documentary evidence of receipt maintained by the

5.6 Notwithstanding paragraph 5.1 above, a late modification of an otherwise
successful proposal that makes its terms more favorable to the Government will be
considered at any time it is received and may be accepted.

5.7 Proposals amy be withdrawn by written notice or telegram (including mailgram)
received at any time before award. Proposals may be withdrawn in person by an
offeror or its authorized representative if the representative's identity is _de
known and signs a receipt for the proposal before award.

6. PREPARATION or OFFERS (APR 1984). FAR 52.215-13.

6.1 Offerors are expected to examine the draWings, specifications, Schedule, and
all instructions. Failure to do so will be at the offeror's risk.

6.2 Each offeror shall furnish the information required by the solicitation. '!be
offeror shall sign the offer and print or type its name on the Schedule and each
continuation sheet on which it makes an entry. Erasures or other changes must be --...
initialed by the person signing the offer. Offers signed by an agent shall be
accompanied by evidence of that agent's authority, unless that evidence has been
previously furnished to the issuing office.

10-2
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6.3 For each item offered, offerors shall (1) show the unit price/cost,
including, unless otherwise specified, packaging, packing, and preservation and
(2) enter the extended cost/price for the quantity of each item offered in the
"Amount" oolu.n of the Schedule. In case of discrepancy between a unit price/cost
and an extended price/cost-, the unit price/cost will be presumed to be correct,
sUbject, however, to correction to the same extent and in the same manner as any
other mistake.

6.4 Offers for supplies or services other than those specified will not be
considered unless authorized by the solicitation.

6.5 Offerors must state a definite time for delivery of supplies or for
performance of services, unless otherwise specified in the solicitation.

Time, if stated as number of days, will include Saturdays, SUndays, and holidays.

7. CONTRACT AWARD (APR 1984). FAR 52.215-16.

7.1 The Government will award a contract resulting from this solicitation to the
responsible offeror whose offer conforming to the solicitation will be .ost
advantageous to the Government, cost or price and other factors, specified
elsewhere in this solicitation, considered.

7.2 The Government may (1) reject any or all offers, (2) accept other than the
lowest offer, and (3) waive informalities or minor irregularities in otters
received.

7.3 The Government may award a contract on the basis of initial offers received,
without discussions. Therefore, each initial offer should contain the offeror's
best terms from a cost or price and technical standpoint.

7.4 The Government may accept any item or group of items of an offer, unless the
offeror qualifies the offer by specific lillitations. Unless otherwise provided in
the Schedule, offers may be submitted for quantities less than those specified.
The Government reserves the right to make an award on any item for a quantity less
than the quantity offer'ed, at the unit cost or prices offered, unless the offeror
specifies otherwise in the offer.

7.5 A written award or acceptance of offer ma11ed or otherwise furnished to the
successful offeror within the time for acceptance specified in the offer shall
result in a binding contract without further action by either party. Before the
offer's specified expiration time, the Government may accept an offer (or part of
an offer, .. provided in paragraph 7.4 above) , whether or not there are
negotiations after its receipt, unless a written notice of withdrawal is received
before avard. Negotiations conducted after receipt of an offer do not constitute
a rejection or counteroffer by the Government.

7.6 Neither financial data subllitted with an offer, nor representations
concerning facilities or financing, will tOI'lll a part of the resulting contract.
However, if the resulting contract contains a clause providing for pricing
reduction for defective cost or pricing data, the contract price will be subject
to reduction if cost or pricing data furnished is incomplete, inaccurate, or not
current.

IO-3



8. UNNECESSARILY ELABORATE PROPOSALS OR QUOTATIONS (APR 1984). FAR 52.215-7.

8.1 Unnecessarily elaborate brochures or other presentations beyond those
sufficient to present a complete and effective response to this solicitation are
not desired and _y be constru~ as an indication of the offeror's or quoter's
lack of cost consciousness. Elaborate art work, expensive paper and bindings, and
expensive visual and other presentation aids are neither necessary nor wanted.

9. FAILURE TO SUBMIT OFFER (APR 1984). FAR 52.215-15.

9.1 Recipients of this solicitation not responding with an offer should not
return this solicitation, unless it specifies otherwise. Instead, they should
advise the issuing office by letter or postcard whether they want to receive
future solicitations for similar requirements. If a recipient does not submit an
offer and does not notify the issuing office that future solicitations are
desired, the recipient's name may be removed from the applicable mailing list.

10. RESTRICTION ON DISCLOSURE AND USE OF DATA (APR 1984). FAR 52.215-12.

10.1 Offerors or quoters who include in their proposals or quotations data that
do not want disclosed to the public for any purpose or used by the Government
except for evaluation purposes, shall:

10.1.1 Mark the title page with the following legend:

"This proposal or quotation includes data that shall not be disclosed outside
the Government and shall not be duplicated, used, or disclosed-in whole or in
part-for any purpose other than to evaluate this proposal or quotation. If,
however, a contract is awarded to this offeror or quoter as a result of-or in
connection with-the submission of this data, the Government shall have the
right to duplicate, use, or disclose the data to the extent provided in the
resulting contract. This restriction does not limit the Government's right to
use information contained in this data if it is obtained from another source
without restriction. The data subject to this restriction are contained in
sheets (insert numbers or other identification of sheets)"; and

10.1.2 Mark each sheet of data it wishes to restrict with the follOWing legend:
"Use or disclosure of data contained on this sheet is subject to the
restriction on the title page of this proposal or quotatio."

11. DIRECTIONS FOR SUBMITrDiG OFFERS.

11 • 1 Envelopea oontaining offers, guarantee, etc., must be sealed, marked, and
addressed as follows:

Offer Under Reference No:
(DACW09-87-R-0010)

To: U.S. ARHI ENGINEER DISTRICT
LOS ANGELES
P.O. Box 2711
Los Angeles, California 90053-2325

11.2 Hand carried offers shall be deposited in Roo. 6202, 300 North Los Angeles
Street, Los Angeles, california, prior to the time and date set for receipt of
offers.

10-4
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12. TYPE OF CONTRACT (APR 1984). FAR 52.216-1. The Government contemplates award
of a Firm-Fixed Price contract.

13. BID (OPFER) GUARANTEE \lPR 1984). FAR 52.228-1.

13.1 Failure to furnish a bid (offer) guarantee in the proper form and amount, by
the time set for receipt of offers, may be cause for rejection of the offer.

13.1.2 The offeror (bidder) shall furnish a bid (offer) guarantee in the form of
a firm colDllli tment, such as a bid (offer) bond, postal IDOney order, certified
check, irrevocable letter of credit, or, under Treasury Department regulations,
certain bonds or notes' of the United States. The Contracting Officer will return
bid (offer) guarntees, other than bonds, (1) to unsuccessful bidders as soon as
practicable after the date set for receipt of offers, and (2) to the successful
offeror upon execution of contractual documents and bonds (including any necessary
coinsurance or reinsurance agreements), as required by the offer as accepted.

13.1.3 If the successful offeror, upon acceptance of its offer by the GovernJlent
wi thin the period specified for acceptance, fails to execute all contractual
documents or give a bond(s) as required by the solicitation within the tiM
specified, the Contracting Officer may terminate the contract for default.

13.1.4 Unless otherwise specified in the offer, the offeror will (1) allow 60
days for acceptance of its offer and (2) give bond within 10 days after receipt of
the forms by the offeror.

13.1.5 In the event the contract is terminated for default, the offeror is liable
for any cost of acquiring the work that exceeds the amount of its offer, and the
bid (offer) guarantee is available to offset the difference.

14. AVAILABILITY OF SPECIFICATIONS USTED IN THE DOD INDEX OF SPECIFICATIONS AND
STANDARDS (DODISS) (APR 1984) FAR 52.210-2. Single copie~ of specifications cited
in this solicitation may be obtained by submitting a written' request to the supply
point listed below. The request must contain the title of the specification, its
number, date, applicable amendment(s), and the solicitation or contract number.
In case of urgency, telephone or telegraphic requests are acceptable. Voluntary
standards, which are not available to offerors and contractors from GovernJlent
sources, may be obtained from the organization responsible for their preparation,
maintenance, or publication.

Co..-nding Officer
U.S. Naval Publication and Forms Center
5801 Tabor Avenue
Philadelphia, PA 19120

Telex Number •••••••••••• 834295
Western Union Number •••• 110-610-1685
Telephone, Number •••••••• (215) 691-3321

15. AVAILABILITY FOR EXAMINATION OF SPECIFICATIONS, STANDARDS, PUNS, DRAWIJI~,

DATA ITEM DESCRImONS, AHD OtHER PERTINENT DOCUMENTS (JUH 1917). FAR SOP 52.210­
1003. The specification, standards, plans, drawings, descriptions, and other

10-5



pertinent documents cited in this solicitation may be examined at the following
locations:

300 North Los Angeles ~reet

Los Angeles, California 90053-2325

16. EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE. Whenever a contract or
modification of contract price 1s negotiated, the Contractor's cost proposals for
equipment ownership and operating expenses shall be determined in accordance with
the requirements of paragraph, EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE
of the SPECIAL CLAUSES. A copy of EP 1110-1-8 "Construction Equipment Ownership
and Operating Expense Schedule" is available for review at Room 7216, 300 North
Los Angeles Street, Los Angeles, California.

17. SMALL BUSINESS AND SMALL DISADVANTAGED BUSINESS SUBCONTRACTING. Offerors are
cautioned that failure to comply 1n good faith with the CONTRACT CLAUSES entitled
(1) "Utilization of Small Business Concerns and Small Disadvantaged Business
Concerns" and (2) "small Business and Small Disadvantaged Business Subcontracting
Plan (Alternate I)", when applicable, will be a material breach of contract. In
order to assist prime contractors in developing a source list of Small and Small
Disadvantaged Business Concerns, you are encouraged to contact minority Contractor
associations, the Minority Business Development Agency, and the appropriate
General Business Service Centers in your Standard Metropolitan Statistical Area,
addresses of which may be obtained from:

Write: U.S. Army Engineer District, Los Angeles
ATTN: SPLSD
300 North Los Angeles Street, P.O. Box 2711
Los Angeles, California 90053-2325

Telephone Alice Tafoya
Small and Disadvantaged Business Utilization Specialist
Area Code (213) 894-5679

18. ADDITIONAL INFORMATION pertaining to these plans and specifications may be
obtained by writing or calling (collect calls not accepted) U.S. Army Engineer
District, Los Angeles, Attn: Mr G. E. Davis, P. O. Box 2711, Los Angeles,
california 90053-2325. Telephone (213) 894-5493.

18.1 All inquiries after the date specified for receipt of offers should be
directed as specified hereinbefore, Attn: Mr. Bernard Heirowsky. Telephone (213)
894-5660.

19. SITE DfSPBCTION • Arrangements for visiting the site may be made by
contacting: Mr. Neil Erwin, Telephone (602) 261-3023.

20. NOTICE OF TOTAL SMALL BUSINESS SET-ASIDE (APR 1984). FAR 52.219-6.

20.1 Definition. "Small business concern", as used in this clause, means a-:'
concern, including its affiliates, that is independently owned and operated, not
dominant in the field of operation in which it is bidding on Government contracts,
and qualified as a small business under the size standards in this solicitation.

20.2 General.

IO-6
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21. NOTICE OF R~UIR~ENT FOR AFFIRMATIVE ACTION TO ENSURE EQUAL BMPLOYMEH'l'
OPPORTUNITY (APR 1984). FAR 52.222-23.

20.2.2 Any award resulting from this solicitation will be made to a sllall
business concern.

21.1 The offeror I s attention is called to the Equal Opportunity clause and tbe
Affirmative Action Compliance Requirements for Construction clause of this
solicitation.

6.9S

Goals for female participation for
each trade

25 •0 to 30. OS

21.2 The goals for minority and female participation, expressed in percentage
terms for the Contractor's aggregate workforce in each trade on all construction
work in the covered area, are as follows:

20.4 Small Business Size Standard. For the purpose of this solicitation, in
order to quality as a "!lllall business concern" the average annual receipts of the
concern and its affiliates for its preceding three (3) fiscal years did not exceed
17,000,000.

20.2.1 otters are solicited only from small business concerns. Offers received
from concerna that are not :small business concern.s shall be considered
nonresponsive and will be rejected.

20.3 Agreement. A manufacturer or regular dealer submitting an offer in its own
name agrees to furnish, in performing the contract, only end items manufactured or
produced by small business concerns inside the United States, its territories and
possessions, the Commonwealth of Puerto Rico, the Trust Territory of the Pacific
Islands, or the District of Columbia. However, this requirement does not apply in
connection with construction or service contracts.

These goals are applicable to all the Contractor's construction work performed in
the covered area. If the Contractor performs construction work in a geographical
area located outside of the covered area, the Contractor shall apply the goals
established tor the geographical area where the work is actually perforlled. Goals
are publ1abect periodically in the Federal Register in notice fora, and these
notices III&J' be obtained from any Office of Pederal Contract Compliance PrograllS
office.

Goals for minority participation
for each trade

21.3 The Contractor's co.pliance with Executive Order 11246, as &MIlded, and the
regulations in 41 CPR 60-4 shall be based on (1) its iapleaentation of the EQ,ual
Opportunity clause, (2) specific affil"llative action obliptlona required by-:.tl1..
clause entitled "Affirmative Action Compliance Requireaents tor Construction," and

. (3) its efforts to meet the goals. The hours of m.nority and feule ellPloyment
and training must be substantially uniforll throughout the leqth of the contract,
and in each trade. The Contractor shall !lake a good faith effort to eaploy
minori ties and women evenly on each of its projects. The transfer of m.nori ty or
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female employees or trainees from Contractor to Contractor, or from project to
project, for the sole purpo:se of meeting the Contractor':s goal~ shall be a
violation of the contract, Executive Order 11246, as amended, and the regulations
in 41 CFR 60-4. Compliance wit~ the goals will be measured against the total work
hours per formed •

21.4 The Contractor ~hall provide written notification to the Director, Office of
Federal Contract Compliance Program~, within 10 working days following 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) Name, address, and telephone number of the subcontractor;
(i) Employer identification number of the subcontractor;

(2) Estimated dollar amount of the subcontract;
(3) Estimated starting and completion dates of the subcontract; and
(4) Geographical area in which the subcontract is to be pertormed.

21.5 As used in this Notice, and any contract resulting from this solicitation,
the "covered area" is Maricopa County, Arizona.

22. BONDS.

22.1 Bid (Offer) Bonds. Each Offeror shall submit with his bid a Bid (Offer)
Bond (Standard Form 24) with good and :sufficient surety or surities acceptable to
the Government, or other :security as provided in Paragragh: BID (OFFER) GUARANTEE
hereinbefore, in the form of twenty percent (20S) of the amount of the offer or
$3,000,000, whichever- is lesser. The Bid (Offer) Bond penalty may be expressed in
terms of a percentage of the amount of the offer or may be expressed in dollars
and cents.

22.2 Performance and Payment Bonds. After the perscribed forms have been
presented to the offeror to whom award is made for signature, two bonds, each with
good and sufficient surety or sureties acceptable to the Government, shall be
furnished; namely a Performance Bond (Standard Form 25) and a Payment Bond
(Standard Form 25A). The penal sums of such bonds will be as follows:

22.2.1 Performance Bond. The penal sum shall equal one hundred percent (100S) of
the contract price.

22.2.2 Payment Bond.

22.2.2.1 "When tile contract price is $1,000,000 or less, the penal sua will be
fifty percent (50S) of the contract price.

22.2.2.2 When the contract price is in excess of $1,000,000 but not IIOre than
$5,000,000, the penal sum shall be forty percent (40S) of the contract price.

22.2.2.3 When the contract price is IIOre than $5,000,000, the penal SUII shall be '
$2,500,000.

22.3 Any bonds furnished will be furnished by the Contractor to the Government
prior to commencement of Contract performance.
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23. EQUAL OPPORTUNITY PREAWARD CLEARANCE OF SUBCONTRACTORS (APR 1984). FAR
52.222-28. NotWithstanding the clause of this contract entitled "Subcontractors,"
the Contractor shall not enter into a first-tier subcontract for an estimated or
actual alDOunt of $1 mill.ion or more without obtaining in writing from the
Contracting Officer a clearance that the proposed subcontractor is in compliance
with equal opportunity requirements and therefore is eligible for award.

• • • • •

10-9



I
I
I
I·~

II

I
I
I
I
I­
I-

I
I
I
I­
I-
I
I·

I

REPRESENTATIONS, CERTIFICATIONS AND OTHER STATEMENTS OF OFFEROR

1. CERTIFICATES OF IND~~~NDENT PRICE DETERMINATION (APR 1985) FAR 52.203-2.

(a) The Offeror certifies that-
(1) The prices in this offer have been arrived at independently, wi thout,

for the purpose of restricting competition, any consultation, coaaunication. or
agreement with any other Offeror or competitor relating to (i) those priee••
(i1) the intention to sublll1t an offer, or (iii) the method. or factors u8ed to
calculate the prices offered;

(2) The prices in this offer have not been and will not be knowingly
disclosed by the Offeror, directly or indirectly, to any other Offeror or
competitor before bid opening (1n the case of a sealed bid solicitation) or
contract award (in the case of a negotiated solicitation) unless otherwise
required by law; and

(3) No attempt has been IIIilde or will be made by the Offeror to induce any
other concern to submit or not to submit an offer for the purpoae of r.stricting
cocapet1tion.
(b) Each signature on the offer 18 considered.o to be a certification by the
signatory that the signatory-

(1) Is the person in the Offeror's organization re.pondble for deteminiaa
the prices being offered in this bid or propo.al, and that the .ignatory baa DOt
participated and will not participate in any action contrary to .ubparqrapha
(a)(1) through (a)(3) above or .

(2) (i) Ha. been authorized, in writing, to act a. agent for the follGWiOl
pr1ncipals in certifying that those principals have not participated, and viII
not participate in any action contrary to subparagraphs (a)(l) through (a)(3)
above

( i ns·--::e~r~t~f""u'TI"I---n~am~e-::--o~fr-p:-e:-r:-s:-o:-n-:(~s:-)r"""'::1:-n~t:'1:h~e:-;ilO:"'l!f~f~e~r~0~r"'~s-o'::'rg'::'a:-n:-Irz:-a:-t:-i;-o:-n:--:'r-:e~.~po~n~.~1~b"1~.~fo~r--

determining the prices offered 1n this bid or proposal. and the title of hi.
or her position in the Offeror's organization);

(ii) As an authorized agent, does certify that the principals named in
subdivision (b)(2)(i) above have not participated. and will not participate. in
any action contrary to subparagraphs (a)(I) through (a)(3) above; and

(11i) As an agent, has not personally participated. and will not
participate, in any action contrary to subparagraphs (a)(1) through (a)(3) above.
(c) If the Offeror deletes or modifies subparqraph (a)(2) above. the Offeror
must furnish with its offer a signed state_nt setting forth in detail the
circull8tancea of the disclosure.

2. CONTINCiiBNT FEE REPRESENTATION AND AGREEMENT (APR 1984) FAR 52.203-4.

(a) Repre.entation. The Offeror represents that, except for full-time bon. fide
employee. vorkiOl solely for the Offeror, the Offeror-
(Hote: The Offeror must check the appropriate boxes. For interpretation or the
representation, including the tera "bona fide eaploye., .. see Subpart 3.4 of the
Federal Acquisition Regulation.)

(1) 0 hu. 0 has not .ployed or retained any person or Cc....!'!DY to
solicit or obtain this contract; and

(2) [J haa [J has not paid or agreed to pay to any person or caapany
employed or retained to solicit or obtain this contract any co-.!slion,
percentage, brokerage, or other fee contingent upon or resulting froa the award of
this contract.
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(b) Agreement. The Offeror agrees to provide information relating to the above
Representation as requested by the Contracting Officer and, when subparagraph
(a) (l) or (a)(2) ts answered affirmatively, to promptly subm1 t to the Contracting
Officer-

(1) A completed Standard Fo"rm 119, Statement of Contingent or Other Fees,
(SF 119); or

(2) A signed statement indicating that the SF 119 wa. previously subll1tted
to the same contracting office, including the date and applicable solicitation or
contract number, and representing that the prior SF 119 applies to this offer or
quotation.

3. TYPE OF BUSINESS ORGANIZATION-SEALED BIDDING (APR 1985) FAR 52.214-2.

The bidder, by checking the applicable box,

§ a corporation incorporated under the
an individual, 0 a partnership,
a nonprofit organization, or [J a

represents that it operates as
laws of the State of ------
joint venture.

4. PARENT COMPANY-AND IDENTIFYING DATA (APR 1984) FAR 52.214-8.

(a) A "parent" company, for the purpose of this provi.ion, is one that owns or
controls the activities and basic busine.. policies of the bidder. To own the
bidding company means that the parent company must own more that 50 percent of tbe
voting rights in that company. A company lIay control a bidder as a parent even
though not meeting the requirement fa r such ownership if the parent ca.pany ~
able to formulate. deteraine. or veto basic policy decisions of tbe Offeror
through the use of dominant minority voting rights, use of proxy votlng or
otherwise.
(b) The bidder [J is, [] is not (check applicable box) owned or controlled
by a parent company.
(c) If the bidder checked "is" in paragraph (b) above, it shall provide the
following information:

Name and Main Office Address
of Parent Company

(including Zip Code)
Parent Company's Eaployer's

Identification Number

(d) If the. bidder checked "is not" in paragraph (b) above, it shall in.ert its
own Employer's Identlfication Number on the following line _

s. SMALL BUSINESS COltCERN REPRESENTATION (APR 1984) FAR 52.219-1.

The Offeror represents and certifies as part of its offer that it 0 18,o is not a small business concern and that 0 all, 0 not all supplies
to be furnished will be manufactured or produced by a slIall budness concern in
the United States, its possessions, or Puerto Rico. "S...ll business concern,'· as
uied in this provision, means a concern, including its affiliates, that is
independently owned and operated, not dominant in the field of operation in whlch
it is bidding on Governaent contracts, and qualified as a small busine.s under the
size standards in this solicitation.
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6. SKALL DISADVANTAGED BUSINESS CONCERN REPRESENTATION (APR 1984) FAR 52.219-2.

(a) Representation. The Offeror represents tha~ it [] is. [J is not a small
disadvantaged business ~ancern.

(b) Definitions.
"Asian-Indian AIle rican, .. as used in this provision. means a United Stat..

citizen whose origins are in India, Pakistan, or Bangladesh.
"Asian-Pacific American." as used in this provision.

citizen whose origins are in Japan. China, the Phillipines,
Guam, The U.S. Trust Territory of the Pacific Islands,
Islands. Laos, Cambodia, or Taiwan.

"Native Americans," as used in this provision, means American Indians.
Eskimos. Aleuts, and native Hawaiians.

"Small business concern." as used in this provision. _ans a concern
including it affiliates, that is independently owned'~nd operated, not dominant in
the field of operation in which it is bidding on Govertaent contracts. and
qualified as a small business under the criteria and size standards in 13 ClR 121.

"Small disadvantaged business concern." as used in this provision. means a
sull business concern that (1) is at least 51 percent owned by one or 80re

individuals who are both socially and econaaically disadvantaged. or publicly
owned business having at least 51 percent of its stock owned by one or .are
socially and economically disadvantaged individuals and (2) has its aanage..nt anc
daily business controlled by one or more such individuals.
(c) Qualified Groups. The Offeror shall pres~ that locially and econa.!callJ
disadvantaged individuals include Black Americans, Hispanic ~ricans. p-Nativt
Americans, Asian-Pacific Ame ricans, Asian-Indian Americans. and other individual!
found to be qualified by the SBA under 13 CFR 124.1.

7. WOMEN-OWNED SKALL BUSINESS REPRESENTATION (APR 1984) FAR 52.219-3.

(a) Representation. The Offeror represents that it 0 is, D is not a w_n­
owned small business concern.
(b) Definitions.

"Small business concern. as used in this provision. means a concern
including its affUiates. that is independently owned and operated, not doadnant
in the field of operation in which it is bidding on Govertaent contracts, and
qualified as a small bUliness under the criteria and size standardl in 13 CFR 121.

"Women-owned." as used in this provision, means a s1l&11 business that is at
least 51 percent owned by a woman or women who are U.S. citizens and who also
control and operate the business.

8., CERTIFICATION OF NONSEGRATED FACILITIES (APR 1984) FAR 52.222-21.

(a) "Sell'egated facilities," as used in this provision. means any waiting roolls
work area•• rest roeas and wash roaaa, restaurants and other eating areas, tu..
clocks, locker rooll8 and other storage or dressing are•• , parkina lots. drin.ldn;
fountains, recreation or entertaimDent areu. tran.portation. and hoosin;
facUities provided for employees. that are segregated by expUcit directive 0

are in fact segregated on the basis of race. color, religion, or nation4.L,or1gi
because of habit, local cust01l, or otherwise. -
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(b) By the submission of this offer, the Offeror certifies that it does not and
will not maintain or provide for its employees any segregated facilities at any of
its estabashllenu. and that it does not and will not pennit its employees to
perform their .ervices at any location under its control where segregated
facilities are ..intained. The Offeror agrees that a breach of this certification
is a violation of the Equal Opportunity clause in the contract.
(c) The Offeror further agrees that (except where it has obtained identical
certifications from proposed subcontractors for specific time periods) it will-

(1) Obtain identical certifications froaa proposed subcontractors before the
award of subcontracts under which the subcontractor will be subject to the Equal
Opportunity clause;

(2) Retain the certifications in the files; and
(3) Forward the followirtg notice to the proposed subcontractors (except if

the proposed subcontractors have submitted identical certifications for specific
time periods):

NOTICE TO PROSPECTIVE SUHCONTRACTORS Of REQUIREMENTS FOR CERTIFICATIONS OF
NONSEGREGATED FACILITIES.

A Certification of Nonsegregated Facilities must be submitted before the award of
a subcontract under which the subcontractor will be subject to the Equal
Opportunity clause. The certification may be submitted either for eacb
subcontract or for all subcontracts during a period (1.e., quarterly,
semiannually. or annually).
1IOrB: The penalty for making false statements in offen 18 prescribed in
18 U.S.C. 1001. .-

9. PREVIOUS CONTRACTS AND COMPLIANCE REPORTS (APR 1984) FAR 52.222-22.

The Offeror represents that-
(a) It [] has, CJ has not participated in previous contract or subcontract
subject either to the Equal Opportunity clause of this solicitation. the clause
originally contained in Section 310 of Executive Order No. 10925. or the clause
contained in Section 201 of Executive Order No. 11114;
(b) It 0 has, 0 has not, filed all required compliance reports; and
(c) Representations indicating sub1llission of required coalpliance reports, signed
by proposed subcontractors, will be obtained before subcontract awards.

10. CLEA."l AIR AND WATER CERTIFICATION (APR 1984) FAR 52.223-1.

The Offeror certifies that-
(a) Any facility to be used in the performance of this proposed contract is [] ,
is not 0 l1etecl on the Environ_ntal Protection Agency List of Violating
Fac111 ties;
(b) The Offeror will i.mediately notify the Contracting Officer, before award, of
the receipt of any co_unitation from the Administrator, or a designee, of the
Envi ronmental Protection Agency, indicating that any facility that the Offeror
proposes to use for the performance of the contract is under consideration to be
listed on the EPA List of Violating Facilities; and
(c) The Offeror will include a certification substantially the s.. as this ­
certification, including this paragraph (c), in every nonexempt subcontract.
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11. DATA UNIVERSAL NUMBERING SYSTEM (DUNS) NUMBER REPORTING (DEC 1980) FAR
SUP 52.204-7004.

In the block wi th its =-name and address, the Offeror should supply the Data
Universal Numbering System (DUNS) Number applicable to that name and ~dre...
The DUNS Number should be preceded by "DUNS:". If the Offeror does not have a
DUNS Number, it may obtain one from any DUN and Bradstreet branch otfice.
No Offeror should delay the submiss.ion of its offer pending receipt of its DUNS
Number.

I
I
I
I~

I~'
12. PREFERENCE FOR LABOR SURPLUS AREA CONCERNS (APR 1984) FAR 52.220-1.

I
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(a) This acquisition' is not set aside for labor surplus area (LSA) concerns.
However, the Offeror's status as such a concern may affect (1) entitlement to
award in case of tie offers or (2) offer evaluation in accordance with the Buy
American Act clause of this solicitation. In order to determine whether the
Offeror is entitled to a preference under (1) or (2) above, the Offeror must
identify, below, the LSA in which the costs to be incurred on account of
aaanufacturins or production (by the Offeror or the first-tier subcontractors)
amount to more than 50 percent of the contract price.

(b) Failure to identify the locations as specified above will pteclude
consideration of the Offeror as an LSA concern. If the Offeror is awarded a
contract as an LSA concern and would not have otherwise qualified for award, the
Offeror shall perform the contract or cause the contract to be perfomed in
accordance with the obligations of an LSA concern.
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CLAUSES INCORPORATED BY REFERENCE (APR 1984) FAR 52.252-2.

This contract incorporates the following clauses by reference, with the same force
and effect as if they ~ere given in full text. Upon request, the Contracting
officer will make their full text available.

I. FEDERAL ACQUISITION REGULATIONS (48 CFR CHAPTER 1) CLAUSES.

II. ENGINEER FEDERAL ACQUISITION REGULATION SUPPLEMENT (EFARS) CLAUSES.

III. DEPARTMENT OF DEFENSE FAR SUPPLEMENT (DFARS) (48 CFR CHAPTER 2) CLAUSES.

(End of clause)

These clauses may be obtained from Contracting Division, 300 North Los Angeles
Street, Room 6021, Los Angeles, California, 90053-2~25.
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County(iea): Statewide

State: ARIZONA

GENERAL WA;E OECISION NO. AZ87-2

, I

Page No. (a)
1 thz:u 4
1 and 5
1,2

RW-l

Publication Date
\Jan. 23, 1.'7
.ar. I, 1.'7
.ar. 13, 1••7

Conltruction
D.ecription: Heavy. Highway Conatruction Projecta

Conatruction
Type: Heavy 6 Highway

Super.ede. General waae.Oecilton No. AZ86-2

.odification Aecord:
No.

1
2
3
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u.s. Department of Labor
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~od. No. 2
13 r·~ar 87

B•• te Fringe
Hourly Ben.fit.

Rat••

BRICKLAYERS; Ston••••on.:
North.rn Ar•• :

Zone A
Zone I
Zone C
Zona D
Zone E
Zone ,

South.rn Ar•• :
Zona A:
Br1ckl.y.r.; Ston....on.
M.nhol. Butl~.r.

Zona I:
Brtckl.y.r.; Ston....on.
M.nho1. lu t 1~.r.

Zone C:
Br1Ckl.y.,..: Ston....on.
M.nhol. lutl~.r.

Zona D:
·lr1Ckl.y.,.,; Sto~••on.
Manhol. 1u11~.,..

-CARPENTERS:
Northern A,.•• :
C.,.p.nt.,..: S.w 'il.,.
P11.~r1v."..n
M111w,.1ght.

C.ntr.l • South.,.n A,.••• :
C.,.p.nt.,..: S.w 'il.r
P11.~rtv.r••n
M111wrtght.

CEMENT MASONS:
Zona 1:
Northern Ar•• :

C...nt M••on.
Concr.t. T,.ow.l1ng Machine; S.wtng
.nd Scoring "china; Cu,.D .n~

Gutt.,. "china
C.ntral • Southern ,,.••• :
C-ent ".on.
Concrete T,.owel1ng "china; S.wing
.M Sco,.i ng "Ch1na; Cu,.D .nd
Gutt.r Macht na

Zona 2:
C_nt ".on.
Conc,..t. T,.oweling "china; S.wing
an~ Scoring "china: C~"D and
Qutt.r M.Ch1na: Cla,.y an~ .i.il.r type
of pow.,. Sc,..~ Ope,.ato,.

ELECTRICIANS:
A,.•• 1:
El.ctrici.n.
C.Dl. SpliC.,..

A,.•• 2:
Electrician.' Tecnn1ct.n.; C.Dle Spli­
ce,..:

11 .•3
11.90
20.13
21.75
22 .•'
23.11

13. 13
13 .•3

13.50
13.10

13.'.
1•. 1.

1•• &3
1•. 13

1'.821
11.1'
11.21

1&. 12~
1& .•'
1&.21

17.50

17.72

15.00

15.52

15 .•3

15.11

1&.11
1'.18

3.~

3.~

3.~

3.~

3.~

3.~

2.12
2.12

2.82
2.&2

2.82
2.82

2.82
2.82

2.51
2.51
2.51

2.51
2.15
2.51

3.01

3.01

3.01

3.01

2.82

2.82

1 . 30+ 3. 75%
1 .30+ 3. 75%

J

R~'l-2 ~ (Ma,.. 13. 1117)
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zone A
Zone I

Area 3:
Area 4:

ElectriCian. on projects having an
.,.ctr1Cal contract value of le••
than $20 1111110n

Electrtc1an. on proj.cts having an
.,.ctr1ca' contract value of $20
1I11110n or 1I0r.

Area 5:
El.ctr1C1an.
CaDl. spliCe,..

IRONWORKERS:
Northern Area
Southern Area

.L.ABORERS:
Ar.a 1:

Group 1
Group 2
Group 3
Group 4
Group 5

Barricade S.tt.r:
Place••nt. re.oval. tran.port. and

lIa1ntenance of the traffiC control
devtces

Area 2:
Group 1
Group 2
Group 3
Group 4
Group 5

Barricade Setter:
Placellent. r ••oval. transport. and

lIa1ntenance of tn. traffiC control
device.

(Tunn.' and Shaft Work):
Ar.a 1:

Group 1
Group 2
Group 3
Group 4
GrOUP 1

Ar..: 2
Qroup 1
Group 2
Group 3
Group 4
Group 5

L.INE CONSTRUCTION:
Zone 1:

Groundllen
Equ1p.ent Operator; powder..n • MeCn-

an1cs
L.1ne..n. Crane Op.rator. Sago.r • and

Pi lot
Cable splicers

Zone i-A:

Mod. No. 1

4.75+ 3.5%
4.71+'3.5%

4.75+ 3.5%

4.75+ 3.5%

2.77
2.17
2.77
2.77
2.77

2.77
2.71
2.17
2.77
2.77

1. 27

1. 27

2.77
2.77
2.77
2.77
2.77

2.77
2.77
2.71
2.77
2.77

1 . O()+ 1 1 . 5%
1 •O()+ 1 1 • 5%

5.60
5.10

2.14+ 3%

2.14+ 3%

1.B9+ 3.5%
1.88+ 3.5%

.10+ 12%

1•• 15
1•.•1

15.13

13.41

12.515
12.75
12.13
13.44
13.731

15.015
15.25
15.43
15.1~

11.235

5.10

10.18
12.11
13.21
1,3.41
14.11

5.90

12.58
15.15
15.71
15.17
17.4.

17.00
17.25

18.25
11.25

17.95

16.00

17.10
20.22
18.24

, ("'an. 23. 18.')RW-3
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Mod. No. 1

QrounCIIMn
Equ1~nt Op.rator; Powd.r••n 6 M.ch­
an1cs
~1n•••n, Cran. Op.rato,., Sagg.,., and

Pi lot
Cabl ••pliC.,..

Zone 2:
Qround••n
Equ1p••nt Op.,.ato,.; Powd.r••n 6 M.ch­
an1cs

~1n•••n, C,.an. Op.,.ato,.. Sagg.,., and
Pi lot

Cabl ••pl1c.,..
PAINTERS:

Ar.a 1:
Zone A:
Bruah
Bruah, St•• ' 6 B,.1dg.
Spray
Spray, St•• ' 6 B,.1dg.

Zone a: (SO.75 p.r hour above Zone
A aHA)

Zone C: (S1.75 p.r hour above Zone
A BHA)

Zone D: (S2.00 p.r hour above Zone
A BHA)

Ar.a 2:
Zone A:
Bruah and Roll.r; Sandblast.r (No­

zz1 ••an); Sh••trock Taper; Floor
COy r.r; Jandblaat.r (pot t.nd.,.)

Spray: Pap.rhang.r
Cr.oaot. Appl1.r
Swing Stag.:

Bruah; Sandblast.r
Spray

St••pl.jaCk
Steel and Br1dg•• BruSh; Nozzl.­
.an and Pot T.nd.r; Steel (st.a.
cl ••n.r); Electric and Air Tool
Operator; Steel Sandblast.r

Steel S.ndbl.st.r
Zone a: (S1.00 per hour above Zone

A (... )
Zone C: (S2. 50 per hour abOve Zone

A ... )
Ar•• 3:

Zone A:
Brush
Spray; Sandblast.r
Pap.rhang.r
Swing Stag., und.r .0 feet:

Bruah
Spray

Swing Stag•• ov.r .0 f ••t:
Bruah
Spray

Structural St•• l • Tanka:
Bruah

RW-4 (~an. 23, 11.7)

1•.• 1

11.15
11.73

15 .•0

17.7.

20.12
20.&7

11.10
12.10
12.05
12.&0

13.5.
13.71
13.B7

13.1.
1•. 11
1•. 40

14.'7
14.'7

12 .•7
13.07
12.-0

12.77
13.37

13 .•7
14.07

13 .•7

•. 75+ 3.5%

•. 75+ 3.5%

•. 75+ 3-1/2%
..75+ 3-1/2%

4.75+ 3-1/2%

4.75+ 3-1/2%

4.75+ 3-1/2%
4.74+ 3-1/2%

1.10
1.10
1.10
1.10

1.30
1.30
1.30

1.30
1.30
1.30

1.30
1.30

1. 77
1. 77
1. 77

1. 77
1. 77

1. 77
1. 77

1. 77



I u.s. DepartmIftt of Labor u.r. +Mod. No. 2

I
6 Mar 87

'Z"-2

I spr.y • S.ndD"'~'~' 1".0' 1. "
C~e08ot••••••nd·.1ty.1nou. u-
t.,.1.' 12." 1.11

I·~
Zone .: (S0.1. p.~ nou~ aoov. Zone

, lHA)
Zone C: (11.10 p." I'\CM,I,. .DOv. Zone

, IHA)

I~'
Zone 0: <12.1' pe" ~,. aoov. Zone

, I .. )
.PLU.IRS 'NO PIPI'ITTIRS:

Zone 1 1'.10 3.33

I Zone 2 1'.10 3.33
Zone 3:
C~"c1.' 1•.•• 3.3'

I
InGU.t,.,.l 1'.3. 3.3'

POWER EOUIP.ENT OPIRATORS:
,,.•• 1:

Q,.out:» 1 13.33 3.01

I
Qroup 2 1'.7' 3.01
Q,.oup 3 1'.32 3.01
Q,.oup • 1'.'7 3.01
Q,.oup • 17.77 3.01

I
Q,.oup • 1'.1' 3.01
Q,.out:» 7 1'.01 3.01
Qrout:» • 1'.11 3.01
Qroup • 20 .•1 3.01

1- ,,.•• 2:
Qroup 1 10.'3 3.01
Qroup 2 13.2' 3.01
Qroup 3 13.'2 3.01

1- Q,.oup • 1•.•7 3.01
Q,.oup • 11.27 3.01
Qroup • 1'.01 3.01
Qroup 7 1'.11 3.01

I Qroup • 17 .01 3.01
QAoup • 17 .11 3.01

TRUCK ORIVIRS:

I
,,.•• 1:

Q,.oup 1 11.33 2.'7
Q,.out:» 2 11.13 2.'7
Q,.oup 3 1•.•• 2.'7

I
Q,.oup • 1'.3' 2.'7
Qr'oup • 1'.'1 2.'7
Q,.oup IA 1'.10 2.''7
Q,... • 17.10 2.''7

1- Q,... '7 17.70 2.''7
Q~" • 1•.•• 2.''7
Q,.oup 'A 1'.'2 2.1'7
Qroup .. 1•.•• 2.''7

I' 'r•• 2:
I Qroup 1 12.'3 2.'7

Q,.out:» 2 13.03 2.''7
Qrout:» 3 13.3' 2.'7 --

I Qrout:» • 13." 2.''7
Qrout:» I 1•• 11 2.''7
Qroup 'IA 1•.•0 2.'7

I
Q~oup • 14.10 2."

I
RW-5 ; ( ..~. 't 1••7)



Group 7
Group 8
Group 8A
Group 8B

AZ87-2

15.20
15.98
17.12
16.48

2.67
2.67
2.67
2.67

WELDERS -- Receive the ~ate p~escr1bed fo~ c~aft perfo~~1ng ope~at1on

to ~h1ch ~eld1ng is incidental.

Unlisted classifications needed for wo~k not Included within the
scope of the classifications listed ~ay be added after award only as
provided in the labo~ standards contract clauses (29 CFR, 5.5 (a) (1)
( 11 »

AREA DESCRIPTIONS

BRIC~LAYERS; STONEMASONS:
Northern A~ea: Apache, Coconino and Gila Counties; G~aha~ County

(west and north of the San Francisco River to the Gila River);
Greenlee County (west and north of the San F~anc1.co River to the
Gila River); Maricopa, MOhave, and Navajo Count1 •• ; Pinal County
(north of a boundary line drawn we.t along the Gila River to the
western City l1~1ts of Florence, a straight line fro~ the extre.e
southwestern City 1 1~1ts of Florence to the extre.e southern Ctty
lt~1ts of Coolidge. then a straight line to the extre.e southern
C1ty 11~1ts of Casa Grande, ~1th the line extending to the Mar1copa/
Pinal County Line); Vavapa1, Yu.a and La Paz Counties:

Zone A: 0-40 ~oad ~11es fro~ the City Hall in Phoenix
Zone B: 40-50 ~oad ~11e. fro. the City Hall in Phoenix
Zone C: 50-75 ~oad ~11es fro. the City Hall in Phoenix
Zone D: 75-100 ~oad ~11es fro. the City Hall in Phoenix
Zone F: 200 road ~11.s and over fro~ the City Hall in

Phoenix

Southern Area: Coch1s. County; G~aha~ County (east and south of the
San Francisco River to the Gila River); Gr.enlee County (ea.t and
south of the San Franc1sco River to the Gila River); P1.a County;
Pinal County (.outh of a boundary line drawn we.t along the Gila
R1ver to the we.tern C1ty l'.,t. of Florence, a .tra1ght line fro.
the extre...outhwe.tern City 11.,ts Of Florence to the extre.e
southern City 11.tts of Coolidge, then a stratght line to the ex­
tr....outhern Ctty l,.,t. of Ca.a Grande, with the line ext.nd1ng
to the .ar1copa/P1nal County Line); Santa Cruz Countle.:

Zone A: 0-15 road .,1 •• fro. Tuc.on City l,.,t.
Zone I: 15-30 road ."e. fro. Tucson City l,.,t.
Zone C: 30-40 road .,1 •• fro. Tucson City 11.,t.
Zone D: Over 40 road .'1e. fro. Tuc.on City ".,t.

CARPENTERS:
Northern Area: Area north of a .tra1ght lin. drawn between a p01n~.

35 ~11.s dUe north of the City Hal' in Flag.taff and a point 35
.'1es dUe north of the City Hall in ~ing.an, extending to the
Arizona/Nevada Stat. Lin. on the we.t; and connecting to a pOint
35 .'1e. due north of the City Hal' in Holbrook, thence due .ast
to th, intersection of the Arizona/New Mexico Stat. Line

Central and Southern Area.: Al' area. not included in the
Northern Area

RW-6
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CEMENT MASONS:
Zone 1: Apache, Coconino, and Gila Countiel: G~ahaN County (no~th

of Sentinel-Ca.a G~ande-Safford ~ine): G~eenlee County (no~th of
Sentinel-Ca.a Grande-Safford ~ine): Ma~1copa County (north of
Sentinel-Ca.a G~ande-Saffo~d ~ine): MOhave, and NavajO Count1e.;
Pinal County (no~th of Sentinel-C••• G~.nde-Safford ~ine); Vavapa1,
YUNa and ~. Paz Count1e.:

NORTHERN AREA: Are. North of ••tra1ght line dr.wn between
a point 3! Nile. due north of the City H.ll in Fl.gstaff
and. point 3! Nile. due north of the City H.ll in K1ngNan,
.xt.nd1ng to the Ar1zon./Nev.d. State ~1n. on the we.t and
conn.ct1ng to • pOint 3S Nil •• ~e nortn o~ tn. City Hall 1n
Holbrook, tn.nc. dUe ••at to tn. 1nt.r••ct1on of tne Arizon./
N.w M.x1co St.te ~1n•.

CENTRA~ and SOUTHERN AREAS: All Are•• not included in the
NORTHERN AREA

Zone 2: Southern p.~t. of Cochi •• , Gr.n•• , Gre.nl.e, M.r1cop•••nd
P1n.' Count1e.; PiN••nd S.nt. Cruz Count1e.

E~ECTRICIANS:

Area 1: Ap.che County (north of Hignw.y NIl)
Area 2: Coconino County; N.v.jO County (north and we.t of • bound.ry
lin. beginning .t • point where Cl ••r Cr••k cro•••• the Cocon1no/
N.v.jo County ~1ne .nd th.n ext.nd1ng in a northe••t.rly d1~ect1on

along Clear Creek and northe••t.rly to Cottonwood W••h, along
Cottonwood Wa.h .xtending nortne••t.rly to where it 1nter.ect. the
N.vajO Indi.n Re.erv.tion. tn.n •••t.rly .long tn. N.vajo Ind1.n
~e.erv.t1on bound.ry lin. to • point wn.r. it 1nt.r••ct. the
Navajo/Ap.cn. County ~ine):

Zone A: ! Nile. north-.outh. e••t .nd w••t of th.
Po.t Offic•• of Willi •••• S.don•••nd Win.'ow

Zone B: ReN.ind.r of Ar.a 2 not cov.r.d by Zone A
A~ea 3: Ap.Ch. County (.outh of Highway Nil); Gila County; N.v.Jo

County (.outn .nd e••t of • boundary b.ginning .t • point where
Cle.r Cr••k cro•••• the Coconino/Navajo County ~in•• then extending
in a northea.t.rly dir.ction .'ong Cl ••r Cr••k .nd north.a.t.rly to
Cottonwood wa.n. along CottonwoOd W••h .xt.nding northea.t.rly to
,wher. it 1nt.r.ect. the Navajo Indian R•••rvation,then .a.t.rly
along the Navajo Indian R•••rvat1on boundary line to a point wh.r•

. it 1nter.ect. the N.v.Jo/ApaChe County ~ine); Pinal County (north
of tM line, -Fir.t Standard Par.,le' South- .nd ea.t of the lin.
·S.concl Guide Mer1di.n Ea.t-)

Ar.a~: Maricopa and Moh.v. Countie.; Pinal County (north and w••t
of the boundary line b.ginning .t • point where the Papago Ind1.n
R•••rvation Road Ii! cro•••• the PiMa/Pinal County Line. then .x­
t.nd1ng in • northea.t.rly direction on the Pap.go Indian
~•••rv.t1on RO.d Ii! to the 1nt.r.ection with the Flor.nc. C.n.',
north .nd •••t on th. Flor.nc. Canal to th. int.r••ction with th. ­
line. -S.cond Gu1d. M.r1dian Ea.t-, then nortn to the Pinal/Maricop.
County ~1ne); Vavapai County

Ar•• !: COCh1 ••• Gr.na., Gr..nl .. , and Pi.a Counti •• : Pinal County
(Ioutn .nd ••It of tn. boundary line beginning .t • point where tn.
Papago Indi.n ~••ervat1on Road Ii! cro•••• tn. PiMa/P1n.' County
~1n., tn.n .xt.nding in a northea.t.rly direction on the Flor.nc.
Canal, north and .alt on the Flor.nce Canal to the inter••ction

RW-7
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with th. lin., -S.cond Guid. M.~1d1an Ea.t-, th.n north to tn.
lin., -'1r.t Stand.rd Parall.l Soutn-, and along that lin. to tn.
Graha~/P1nal County Lin.); Santa C~uz, Vu~., and La Paz Count1 ••

IRONWORKERS:
North.rn A~ea: Area fro~ a line 10 ~11e. nortn and parallel to

H1gnw.y #66, nortn to tn. Ar1zona-Utan bord.r and froN tn. A~1zon.­

California border e••t to th. Arizona N.w M.x1co bord.r
Soutnern Ar.a: All Ar••• not 1nclud.d in th. Nortnern Area

LINE CONSTRUCTION:
Zone 1: pno.nix and Tuc.on 30 ~ile. r.diu. fro~ th. center of

Town; Ar.a within 10 ~11e r.d1u. fro~ tn. City Hall in Vu~a

Zone i-A: Flag.taff, Glob., and King~.n; and 10 ~ile radius
fro~ tne center of Town

Zone 2: Otne~ a~.a. not cov.r.d by Zone 1 and Zone i-A

PAINTERS:
Area 1: Ap.Ch., Coconino, N.vajo, and Vavapai Count1e. (north of
woodruff/Ca~p Wood Lin.): Monav. County (north of a line following
tne G.odetic Hualapai loundary Lin. to th. Colorado Riv.r. a di.­
tanc. of 23 Nil •• e••t of Pi.rce Ferry and then inter.ecting the
Arizona/N.vada Stat. Lin.):

Zone A: 0-20 road ~ile. fro~ Courthou.e in 'lag.taff
Zone I: 20-35 ro.d ~il •• fro. Courthou•• in 'lag.taff
Zone C: 35-10 ro.d Nil •• fro. Courtnou•• in 'lag.taff
Zone 0: 80 ro.d ~il•••nd ov.r fro. Courthou•• in

Flag.taff
Ar.a 2: Ap.cne, Coconino, Navajo, .nd Vavap.i Count1 •• (.outn of t~.

woodruff/Ca~p Wood Line); Gila, Graha~, Gr..nl.e, M.r1cop., and
Pinal Count1e. (nortn of 33rd Parall.l); Moh.v. County (.outn of a
1ine following tn. G.od.tic Hu.l.pai Boundary Lin. to tne Colorado
Riv.r, a di.t.nc. of 23 ~il •• ea.t of Pi.rc. F.rry and tn.n
inter••cting the Arizona/Nevad. Stat. Lin.):

Zone A: 0-.0 p.v.d road ~il •• fre. Courthou•• in
Phoenix; .1.0, Luk. and Willia~. Air 'orce I ••••

Zone I: .1-.0 p.ved road .il •• fre. Courtnou•• in Phoenix
Zone C: 61 paved ro.d ~il•••nd ov.r fre. Courthou•• in

Phoenix
Area 3: Cochi •• County; Grah•• , Gr••nl .. , Maricop. and Pinal

Counti •• (.outn of 33rd P.r.ll.l); Pi... S.nt. Cruz, Yu...
and La Paz Count i •• :

Zona A: 0-30 p.ved ro.d .i le. fre. Stone .na Congr•••
in Tuc.on or fro. the County CourthOU•• in Yu..

Zona I: 3i-4O p.v.d road .il •• fre. Stone .nd Congr•••
in Tuc.on or fra. the County Courthou•• in Yu..

Zona C: .1-50 paved road .il •• fre. Stone ana Congr•••
in Tuc.on or fro. th. County Courthou•• in Yu••

Zona D: 51 p.ved ro.d .il •• and ov.r fre. Stone .nd
Congr... in Tuc.on or fro. the County Courtnou••
in Yu..

PLUMBERS. PIPEFITTERS

ZDNE 1
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Ba.e point. shall b.: Pho.n1x--th. 1nt.rs.ction of C.ntral Av.nu.
and veff.rson Str••t; Flag.taff, Yuma, Kingman, Pr.scott, Hava.u
City and Winslow -- the main Post Off1c. building in .ach city.
Th. -Fr•• Zon.- (Zon. No, 1) from Pho.n1x shall b. 40 mil •• from
the stat.d ba•• point. The Fr•• Zone from Flag.taff, Yuma, K1ng­
~an, Pr.scott, Havasu City and W1n.'ow .hall b. 20 road mil ••
fron the stat.d bas. point. In addition, all ar.a. within the City
11n1ts of Pho.n1x, Chandler, Scott.dal., T••p., Glendal.,
M••a and G11b.rt, a. w.,l a. that ar.a border.d or .ncompass.d
by Apach. Trail on the north, H1g1.y Road on the .a.t, Elliott
Road on the south and Arizona Av.nu. on the w••t, and Sun City
W••t will be 1nclud.d a. Fr.e Zone•. Any work contract.d for out­
side Of tn••• Fr.e Zone. will b. ~.~.rnin.d fron ~h. Pho.nix b •••
point.

ZONE 2
Pay Zone shall r.f.r to all jOb. out.1de of the Fre. Zon•• 11.t.d
abov•.

ZONE 3
S.ven South.rn Count1 •• of Arizona: Pima, Gila, Pinal, Grana.,
Gr.enl •• , Santa Cruz, and CoChis.

~ABORERS; POWER EQUIPMENT OPERATORS; and TRUCK DRIVERS:
Ar.a 1: Ar.a north of a straight lin. drawn betwe.n a point 35

mil •• due north of the City Hall in Flag.taff and a point 35
~il •• due north of the City Hal~ in King••n, ext.nding to the
Ar1zona/N.vada Stat. ~ine on tn. we.t; and connecting to a point
35 ~il.s due north of the City Hall in Holbrook, thence due .a.t
to the int.r.ection of Arizona/New ••xico Stat. Line

Ar.a 2: All Ar.a. not included in Ar.a i

GROUP DESCRIPTIONS

LABORERS

Group i: Laborer, Gen.ral or Con.truct1on; Tool D1.patCher or
Ch.cker; .anually Controlled Signal Op.rator; F.nc. Builder;
Guard R.il luilder - hignw.y; Ch.t lox ••n; Du~n .nd/or
Spotter: Rip R.p Stone M.n; Rock Sl1ng.r; He.d Rock Slinger ($.25);
For. Stripper; P.ck1ng Rod St.. , .nd For. Stripper; P.ck1ng
'ROd St..l .nd P.n.; Ca••pool Digger. and In.t.ller.; A.tro Turf
Lay.r: Clean Up - lUll Gang Tr.ck••n: R.ilro.d Chipper (cle.r-
1ng .nd gruDbing); Kettl ...n - T.r••n; Spiker.; Wrencher. ­
Cr.o.ota T1a••n; Floor S.nder. - Concr.ta; S.ndbl ••ter (Pot Tender);
Powder••n T.nd.r; Fira Gr.der; .11 Tender. not her.1n Sep.rat.'Y
cla.sifi.d; Window Cl ••ner Flagger.

Group 2: Chuck T.nder (.xcept tunnel); Concrete L.bOrar (belt, pipe­
and/or Ho••••n); C...nt •••on Tender; Cutting TorCh Oper.tor;
Pow.r-typ. COncrata luggy; I.nder

Group 3: Guina. Ch•••r; Oper.tor .nd Tander of Pneu.at1c .nd
El.ctric Tool.; Concr.t. Vibrating ••ch1ne., Chain Saw MaChine.
(on cl ••r1ng and grubbing); Hydr.ulic v.ck••nd .1.il.r ..ch.n1cal
tool. not s.p.rat.ly h.r.1n cl ••• 1f1ed: Pipe C.ulker .nd/or I.Ckup
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Nan - P1pal ina; R1ggar and Signal Nan - P1pal ina; P1pa Wrappar;
Cr1bbar; Shorar <axcapt tunnal); Pnau~at1c Gophar; Pra-cast,
Nanhola Eractor

Group 4: Asphalt Rakar and Ironar; Air and Watar Washout Nozzla~an

(low and high prassura); Scalar (using Bos n's Chair or Safaty Balt);
Ta~par (~echanical - all typas); Sandblaster (Nozzla~an); Concrata
Saw (hand-guidad); Concrate Cutting TorCh; Gunita (Gun~an, Nixer~an,

ROd~an); Bio-fi1ar; Prass~an; Installar; Oparator; Hand-guidad
TrenCher and .1~11arly oparatad equip~ant; Dr111ar (uackha~~ar and/
or Pava~ant Braakar); Grada Set tar (pipalina); Pipe Layer (included
but not 11~itad to non-~atall ic trans1ta and pla.tic pipa, .awar
pipa. drain p1pa, undarground t11a pipa and condUit)

Group 5: Drill Doctor and/or Air Tool Repa1r~an; Scalar (Driller);
For~ Setter and/or Bui1dar; Waldar and/or Pipe Layar installing pro­
cass piping; Drillar - Core D1a~ond, Wagon, Air Track, uoy, Mu.tang,
PR-143, 220 Gardnar, Danver, Hydrasonic; Powdar Nan; Water Blastar
Operator

(TUNNEL and SHAFT WORk)

Group 1: Bull Gang, Muckars, Tr.ck~an; Du~p~en; Concreta Crew
(1ncluda. Roddars and Spreadars); Grout Crew; Swa~per (Braka~an and ­
Sw1tch~an on tunnal work)

Group 2: Nipper; Chucktandar, Cablatandar; Vibrator~an, uackha~ner,

Pnaunatic Tool. (axcapt Driller)

Group 3: Grout Gunnan

Group 4: T1~ber~an, Rat1~bar~an - wood or staal blaster. Driller,
Powder~an; Charry Pickar~an; Powdar~an - Pri~ar House; Staal Forn
Raiser and Sattar; ka~per and othar Pneunatic Concrata Placer Ope­
rator; N1nar - Finisher; Ninars - Tunnel (hand or ~ach1na)

Group 5A: Shaft and Rai.e Minar Weldar

POWER EOUIPMENT OPERATORS

Group 1: Air CONPre••or Oparator; Pu.p Operator; Conveyor Operator;
Generator Operator <all); Powar Grizzly Operator; F1re.an (all);
welding Machine Operator; Tripper Operator; Concreta Mixer Operator,
Skip typa; H1ghline Cableway S1gnal~an

Group 2: 011ar; Forklift and Ro•• Carrier Operator; Sk1ploader, ~.

1/2 cu. yd. and le•• ; Pavanent Iraaker; Rollar Operator (axcept a.
otharw1sa cla••1fied); Whael-type Tractor Operator (Ford-Fargu.on
typa); Slurry Seal Mach1na Operator (drivar Moto-pavar); Power
Sweepar

Group 3: Self-propalled Chip Spraad1ng Machine Convayor Oparator;
Dinky Operator, undar 20 ton; Elavator Ho1.t Operator, Hu.ky and
s1~11ar
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Group 4: Motor Crane Driver; Beltcrete Operator; Curing Machine
Operator, loring Bridge and Texture; Cro•• T1ne1ng and Pipe Float;
Straw Blower; Hydrographic Seeder; Hydrographic Mulcher; uU~bo

F1ni.h1ng Machine; uo1nt In.erter

Group 5: A-fra~e Boo~ Truck or Winch TrUCk Operator; Grade CheCker
(excluding Civil Engineer); Mult1pl. Power Concrete Saw Operator;
Screed Operator; Stationary Pipe Wrapping and Cleaning Machine Ope­
rator; Tugger Operator

Group 6: Aggregat. Plant Operator (including cru.h1ng, .creen1ng. and
.and plan~., .~c.): A.phal~ Laydown Machin. Opera~or: A.phalt Plan~

Mixer Operator; loring Machine Operator; Concrete "chan1cal Ta~1ng,

Spreading or F1n1.h1ng Machine Operator (including Clary, uohn.on or
.1~11ar type.); Concrete Pu~p Operator; Concrete latch Plant
Operator, all type. and .1ze.; Conductor, Irake~an, or Handler;
Drilling Machine Operator, all type. and .1ze. except a. otherw1.e
cla•• 1f1ed; Field Equ1~nt Serv1ce~an; Kol.an Belt Loader Operator
or .i~11ar type, with belt width ••• or over; Loc~ot1ve Engineer
(including Dinky 20 ton. weight and over); Moto-paver and .1~11ar

type equ1p~ent Operator; Operating Engineer Rigger; Pneu.at1c-t1red
Scraper Operator, up to and including 12 cu. yd.; (Turnapu", Euclid.
Cat, D.W. Hancock, and .1~11ar equ1p.ent); Power uUNCO For. Setter
Operator; Pre••ure Grout Machine Operator (a. u.ed in heavy
engineering con.truct1on); Road Oil Mixing Machine Operator; Roller
Operator, on all type a.phalt pave~ent; Self-propelled Co.pactor,
with blade; Skip Loader Oper.tor, all type. with a rated capacity
over 1-1/2 but le•• than 4 cu. yd•. ; Slip For~ Operator (power driven
lifting device for concrete for~.); Soil Ce..nt Aoad Mixing Machine
Operator, .1ngl. pa•• type; Stationary Central Generating Plant
Operator, rated 300 K.W. or ~ore; Surface Heater and Planer Operator;
Traveling P1pewrapp1ng Machine Operator

Group 7: Pneu.at1c-t1red Scraper Operator, all .1ze. and type. over
12.cu. yd•. MAC (Turnapul" Euclid, Cat, D.W. Hancock and .1_11ar
equ1p~nt); Tractor Operator (Pu.her, BulldOzer, Scraper); TrenChing
Machine Operator

Qroup I: A.phalt or Concrete Planing, Aot~11', and Milling Machine
Operator: Auto arade "chine Operator (CMt and .1~11ar equ1p..nt):
Boring "Chine Operator (including Mole, ladger and .1_ilar type):
Concrete Mixer Operator, paVing type and MoDile Mixer.: Concrete
~ Operator, with~ attached (trUCk -aunted): Crane Operator,
Crawler and Pneuaat1c type under 100 ton capacity MRC: Crawler-type
Tractor Operator, With b~ attacn.ent or Slope lar; Derrick Ope­
rator: forklift Operator for h01.t1ng per.onnel: Gradell Operator:
H.D. MeChanic and/or Welder: Helicopter Ho1.t Operator: Highl1ne
Cableway Operator (le•• than 20 ton. rated capaCity): .... Exca­
vator Operator (150 Bucyru. Erie and .i.1lar type.); Mechanical
Hoi.t Operator (two or -are drua.): Motor Qrader Operator, any ty~

power blade; Motor Grader Operator, with Elevating Grader attacn..nt:
Mucking MaChine Operator; Overhead Crane Operator; Piledriver Engi­
neer (portable, .tat1onary or .k1d rig): Pneuaat1c-t1red Scraper
Operator, all .1ze. and type. (Turnapul,. Euclid, Cat. D.W. Hancock
and .1~11ar equip.ent over 41 cu. yd•. MRC): Power driven Ditch
Lining or Ditch Tr1~1ng "chine Operator: Skip Loader Operator, all
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type. r.t.d c.p.city 4 cu. yd•. but l.ss th.n 8 cu. yd•. ; Slip ForN
P.v1ng M.ch1n. Oper.tor (including Gunn.rt, Z1N••rN.n .nd s1N11.r
typ•• ); Sp.c1.11zed Power Digger Oper.tor, .tt.ch.d to Wh•• l-typ.
tr.ctor; Tow.r Cr.n. (or s1.11.r type) Operator; Tugger Op.rator
(two or Nore); Un1v.rs.l Equ1p••nt Op.rator, Shov.l, Backho., Drag­
lin., Cla••h.ll, etc., up to I cu. yds.

Group I: Cr.n. Oper.tor, Pneu••t1c or Cr.wl.r, 100 ton h01.t1ng
c.p.C1ty .nd ov.r MRC r.t1ng; H.l1copter Pilot, FAA qu.l1f1ed, when
us.d in construction work other th.n ex.cutiv. tr.v.l .nd .1ngl.
c.su.l r.nt.l; H1ghl1n. C.bl.w.y Op.r.tor, ov.r 20 ton r.t.d c.p.­
city .nd USing Tr.v.l 1ng H••d .nd T.11 Tow.r; R••ot.-control E.rth
Moving Equ1p••nt Op.r.tor; Skip ~o.d.r Op.rator, .11 typ•• with
r.t.d c.p.City of 8 cu. ydS. or .or.; Un1v.rs.l Equip••nt Op.r.tor,
Shov.l, B.Ckho., Dr.gl1n., Cl •••h.ll, .tc., I cu. yd•.•nd ov.r

TRUCK DRIVERS

Group 1: T••••t.r.; PiCk-up.; St.t1on W.gon; M.n H.ul Dr1v.r

Group 2: Dump or Fl.tr.ck (2 or 3 .xl.); W.t.r Truck (unaer 2500
g.llon.); Buggy.Ob11. (1 cu. yd. or 1••• ); Bus Dr1v.r; S.lf-pro­
p.ll.d Str••t Sw.ep.r; ShOp Gr••••r

Group 3: Du.p or Fl.tr.ck (4 .xl.); Du.ptor or Du.pst.r (1 ••• th.n
7 cu. yd•. ); W.t.r Truck (2500 g.llon. but 1••• th.n 4000 g.llon.);
T1r.m.n

Group 4: Dumptor or Dump.t.r (7 cu. yd•. but 1••• th.n 1& cu. yd.);
Du.p or Fl.tr.ck (5 .xl.); W.t.r Truck (4000 g.l'lon••nd ov.r);
Slurry type .qu1p••nt Dr1v.r or ~.v.r••n; V.cuu. Pu.p Truck Dr1v.r.;
Flah.rty Spr••d.r or .imil.r type .quip••nt or ~.v.rN.n; Tr.n.1t Mix
(I cu. yd•. or 1••• m1x.r c.p.C1ty); Ambul.nc. Dr1v.r

Group 5: DU~ or 'latrack (& .xl.); Tr.n.1t Mix (ov.r I cu. yd•. but
1••• th.n 10.5 cu. yd•. ); Rock Truck (1 .•. D.rt, Euclid .nd other
.im11.r type .nd dUmp•••1ngl. unit) 1••• th.n 1& cu. yd•.

Group SA: Oil T.nk.r or Spr••der .nd/or Boot..n, R.tort..n or
~.ye~n

Group I: Tr.n.1t Mix (ov.r 10.5 cu. yd•. but 1••• th.n i4 cu. yd•.
• ixer capacity): Ro•• C.rr1.r. Fork ~1ft or ~1ft TrUCk: Hydro ~1ft,

Swedi.h Crana. low. 300 .nd .1.11ar type.: Concr.t. Pu~ (when 1nt.­
gr.l p.rt of Tr.n.1t Mix TruCk): Du~ or 'l.tr.ck (7 .xl.): Tr.n.port ~

Dr1v.r (unl ••••xl. r.t1ng r••ult. in nugh.r cl •••1f1c.t1on)

Group 7: DuNP or 'l.tr.ck (I .xl.)

Group I: Off-h1ghw.y .qu1p••nt Dr1v.r including but not 11m1t.d to:
2 or 4 whe.l pow.r unit, 1.• Cat. OW S.r1 •• , Euclid. Int.rn.t1on.l
.nd .1m11.r type .qu1p••nt tr.n.port1ng m.t.r1.1 when top lo.d.d or
by .xt.rn.l ...n. including pulling W.t.r T.nk•• Fu.l T.nk. or oth.r
.ppl1c.tion. under T••••t.r Cl •••1f1c.tion.; Rock truck (D.rt. Eu­
clid. or other .1m11.r .nd dU~ type.) 11 cu. yd•.•nd ov.r: Ej.ct­
.11.; Du~tor or Du~.t.r (11 cu. yd•.•nd ov.r); DU~ or Fl.tr.ck
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H.avy-duty Mechanic/W.,der; Body and Fend.r Man

Fi.,d Equip~.nt Servic.~.n or Fu.' Truck Oriv.r
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SPECIFICATIONS

for

AGUA FRIA RIVER LEVEES

MARICOPA COUNTY, ARIZONA

Authority: Public Law 89-298, Flood Control Act of 1965

Appropriation: 96 x 8122, Construction, General

96 x 8862, Contributed Funds, Required

98 x 8 8 8 2, Con t r I b"u ted Fun d s, 0 the r

Corps of Engineers, Civil

I':'J"rn
~

us Army Corps
of Engineers
Los Angeles District



SPECIAL CLAUSES

2. LIQUIDATED DAMAGES-CONSTRUCTION (APR 1984) FAR 52.212-5.

3. CONTRACT DRAWINGS AND SPECIFICATIONS. (JAN 1985) (DrAftS 52.236-7002).

2.1 If the Contractor fails to complete the work within the time specified in the
contract, or any extensions, the Contractor shall pay to the Government as
liquidated damages, the sum of $750.00 for each day of delay.

10. Performance of Work by the Contractor
11. Performance Evaluation ot Contrator
12. Hazardous Material Identification

and Safety Data
13. As-Built Drawings
14. Environmental Litigation
15. Time Extension tor Unusually

severe Weather
16. Damage to Work
17. Continuing Contracts

Index To Contract Drawings

SC-l

District File No.
252/203

Index

1. Co_ncement, Prosecution, and
Completion of Work -

2. Liquidated Damages-Construction
3. Contract Drawings and Specifications
4. Submittals
5. Physical Data
6. Layout of Work
7. Quantity Surveys
8. Variations in Estimated

Quantities-Subdivided Items
9. Equipment Ownership and Operating

Expense Schedule

3.1 Tea sets of large scale contract drawings and specifications will
be furnished the Contractor without charge, except applicable publications
incorporated into the Technical Provisions by reference. Additional sets will be
furnished on request at the cost of reproduction. The work shall conform to the
contract drawings which form a part of these specifications and are available in
the office of the U.S. Army Engineer Distriot, Los Angeles, 300 NOrth Los Angeles
Street, Los Angeles, California. The list of drawings set out in the foIl_Owing
drawing is hereby incorporated by reference into the contract:

2.3 It the Government does not terminate the Contractor's right to proceed, the
resulting damage will consist of liquidated damages until the work is completed or
accepted.

1. COMMENCEMENT. PROSECUTION, AND COHPT..ETION OF WORK: (1984 APR) FAR 52.212-3.
The Contractor shall be required to (a) cOllUDenee work under this contract within
5 calendar days after the date the Contractor receives the notice to proceed,
(b) prosecute the work diligently, and (c) complete the entire work ready for use
not later than 180 calendar days after the date of receipt of notice to proceed,
except for seeding and planting. Seeding and planting shall be cOlIPleted as soon
as practicable and within the time limits stated in the Technical Provisions or as
directed by the Contracting Officer. The time stated for completion shall include
final cleanup of the premises.

2.2 If the Government terminates the Contractor's right to proceed, the resulting
. damage will consist of liquidated damages until such reasonable time as may be
required for final completion of the work together with any increased costs
occasioned the Government in completing the work.
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3.2 omissions from the drawings or specifications or the misdescription of
c1etall~ of work which are manifestly necessary to carry out the intent of the
drawlng~ and specifications, or which are customarily performed, shall not relieve
the Contractor trom performing. such omitted or misdescribed details of the work
but they shall be performed as ·if fully and correctly set forth and described in
the draWings and specifications.

3.3 The Contractor shall check all drawings furnished him immediately upon their
receipt and shall promptly notify the Contracting Officer ot any discrepancies.
Figures marked on drawings shall in general be followed in preterence to scale
measurements. Large scale drawings shall in general govern small scale drawings.
The Contractor shall compare all draWings and verify the figures before laying out
the work and will be responsible for any errors which might have been avoided
thereby.

4. SUBMITTALS. (ER 415-1-10)

4. 1 General. Re ference is made to the CONTRACT CLAUSE: SPECIFICATIONS AND
DRAWINGS FOR CONSTRUCTION. The Contractor shall submit tor approval all shop
drawings, certificates of compliance, equipment data, and/or material samples
called for by these specifications.

4.2 Submittal Register. Within 15 days after receipt ot notice to proceed, the
Contractor shall complete and submit to the Contracting Ofticer, in duplicate,
Submittal Register, ENG FORM 4288, listing all submittals required under the
contract (including the Contract Clauses, the Special Clauses, and the Technical
Provisions and dates of submittals. In addition to those items listed on ENG FORM
4288, the Contractor shall furnish submittals for any proposed deviations from the
plans or specifications. The scheduled need dates shall be recorded on the
Register for each item for control purposes. In preparing the Register, adequate
time (a minimum of 30 days) shall be allowed tor review and approval and possible
resubmittal. Scheduling shall be coordinated with the approved progress
schedule. The Contractor's Quality Control Representative shall review the
Register at least every 30 days and take appropriate action to maintain an
effective system. Copies of updated or corrected Registers shall be submitted to
the Contracting Officer at least every 60 days in the quantity specitied. Payment
will not be made for any material or equipment which does not comply with contract
requirements.

4.2.1 The attached submittal register is a minimum listing of the submittals that
the Contractor shall subllit to the Contracting Otticer. The Contractor shall
complete, those columns in the submittal register (ERG Form 4288) entitled "NAS
Activity Code,- "Submital Identification Number," and "Contractor SChedule
Dates." The Contractor shall coordinate the submittal register with the specific
detailed require..nts of the Technical Provisions ot the contract. In the case ot
conflict between the submittal register and the Technical Provisions of this
contract, the requirements ot the Special Clauses shall govern.

4.2.2 The listing of submittals in the Submittal Register shall not relieve the_'
Contractor from prOViding additional submittals required by the Contracting~,

Officer under the Provisions of the Contract Clauses.

4.3 Transmittals. The Contractor shall complete ENG FORM 4025, "Transmittal of
Shop Drawings, Equipment Data, Material Samples, or Manufacturer's Certificates of
Compliance" with each set of shop drawings, certiticates, equipment data or
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6. LAYOUT OF WOR[ (APR 1984) FAR 52.236-17.

6.1 The Government has established bench marks and horizontal control points at
the site of the work. These are described and indicated on contract drawings.

5.1 The indications of physical conditions on the drawings and in the
specifications are the result of site investigations by topographic surveys and
as-built drawings.

Blank ENG FORM 4025 will be furnished by the Contracting
Six (6) copies of each submittal will be required.

samples submitted.
Officer on request.

4.5 Certificates of Compliance (1969 MAY OCE). Any certificates required for
demonstrating proof of compliance of materials with specification requirements
shall be executed in 6 copies. Each certificate shall be signed by an official
authorized to certify in behalf of the manufacturing company and shall contain the
name and address of the Contractor, the project name and location, and the
quantity and date or dates of shipment or delivery to which the certificates
apply. Copies of laboratory test reports submitted with certificates shall
contain the name and address of the testing laboratory and the date or dates of
the tests to which the report applies. Certification shall not be construed as
relieVing the Contractor from furnishing satisfactory material, if, after tests
are performed on selected samples, the material is found not to meet the specific
requirements.

4.4 Shop Drawings. The Contractor shall submit to the Contracting Officer for
approval 10 copies of all shop drawings called for by these specifications. One
set will be returned to the Contractor.

4.6 Resubmittals. If a submittal is returned for correction or is not
satisfactory and is disapproved by the Contracting Officer, the Contractor shall
resubmit the corrected material, in the sue quantity, as specified for the
original submittal, for approval within 14 days after receipt of the disapproved
material.

5. PHYSICAL DATA (APR 1984) FAR 52.236-4. Data and Information furnished or
referred to below is for the Contractor's information. The Government shall not
be responsible for any interpretation of or conclusion drawn fraa the data or
information by the Contractor.

5.2 Weather Conditions. The Contractor shall satisfy himself as to the hazards
likely to arise from weather conditions. Complete weather records and reports may
be obtained from any U.S. National Weather Service.

5.4 Additional Information, including but not necessarily limited to, results of
laboratory tests of material encountered in test holes or other explorations and
field logs, is aVailable for inspection and study in the office of Distdct
Engineer, Geotechnical Branch, 300 N. Los Angeles Street, Los Angeles, California.

5.3 Transportation Facilities. The Contractor shall make his own investigation
of the OODdition of available public and private roads, railroads, and of
clearances, restrictions, bridge load limits, and other limitations affecting
transportatiOl1 and ingress and egress at the site work. It shall be the
Contractor's responsibility to construct and maintain at his own expense, any haul
roads required for construction operations.
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6.2 From these control points, the Contractor shall layout the work by
establishing all lines and grades at the site necessary to control the work and
shall be responsible for all measurements that may be required for the execution
of the work to the location and limit marks prescribed in the specifications or on
the contract drawings. .

6.2. 1 The above are minimum requirements and the Contractor shall place and
establish such additional stakes and markers as may be necessary for control and
guidance of his construction operations. All survey data shall be recorded in
accordance with standard and approved methods. All field notes, sketches,
recordings and computations made by the Contractor in establishing above
horizontal and vertical control points shall be available at all times during the
progress of the work for ready examination by the Contracting Officer or his duly
authorized representative.

6.3 The Contractor shall furnish, at his own expense, all such stakes, spikes,
steel pins, templates, platforms, equipment, tools and material, and all labor as
may be required in laying out any part of the work from the control points
established by the Government. It shall be the responsibility of the Contractor
to maintain and preserve all stakes and other markers established by him until
authorized to remove them. If any of the control points established at the site
by the Government are destroyed by or through the negligence of the Contractor
prior to their authorized removal, they may be replaced by the Contracting
Officer, and the expense of replacement will be deducted from any amount due or
which may become due to the Contractor. The Contracting Officer may require that
work be suspended at any time when horizontal and vertical control points
established at the site by the Contractor are not reasonably adequate to permit
checking the work. Such suspension will be withdrawn upon proper replacement of
the control points.

7. QUANTITY SURVEYS (APR 1984) FAR ALT I 52.236-16 (EFARS 52.2/9102(d)).

7.1 Quantity surveys shall be conducted, and the data derived from these surveys
shall be used in computing the quantities of work perfor~d and the actual
construction completed and in place.

7.2 The Contractor shall conduct the original and final surveys and surveys for
any periods for which progress payments are requested. All these surveys shall be
conducted under the direction of a representative of the Contracting Ofticer,
unless the Contracting Officer waives this requirement in a specitic instance.
The Government shall make such computations as are necessary to determine the
quantities of work performed or finally in place. 'nle Contractor shall make the
computations baaed on the surveys for any periods for which progress payments are
requested.

7.3 Promptly upon completing a survey, the Contractor shall furnish the originals
of all field notes and all other records relating to the surveyor to the layout
of the work to the Contracting Officer, who shall use them as necessary to
determine the amount of progress payments. 'nle Contractor shall retain copies ~,

all such material fUrnished to the Contracting Officer.

8. VARIATION IN ESTIMATED QUANTITIES-SUBDIVIDED ITEMS (1985 JAN HQ USACE) (EFARS
52.2/9109(g)). This clause is applicable only to Item No.3.
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8.4 If the parties fail to agree upon the adjustment to be made the dispute shall
be de~erm1ned as provided in the CONTRACT CLAUSE: DISPUTES.

8.3.2 If the quantity variation is such that it will cause a decrease in the ti_
necessary for completion, the Contracting Officer shall ascertain the facts and
promptly notify the Contractor in writing of hia findings and the extent of
adjustment.

8.1 Variation from the estimated quantity in the actual work performed under any
second or subsequent sub-item or elimination of all work under such a second or
subsequent sub-item will not be the basis for an adjustment in contract unit
price.

(1985 JAR HQ USACE)9. EQUIPMENT OWNERSHIP AND OPERATING EXPERS! SCHEDULE.
(EFARS 52.2/9108(f».

8.3.1 It' the quantity variation is such that it will cause an increase in the
time necessary for completion, the Contracting Officer shall, upon receipt of a
written request for an extension within 10 days from the begiMing of such delay
or within such further period of time which the Contracting Officer grants prior
to the date of final settlement of the contract, ascertain the facts and make such
adjustment for extending the completion date as in his judgment the findings
justify.

8.3 If the quantity of work performed under Item No. 3 exceed 105 percent or is
less than 96 percent of the total estimated quantity of the sub-items under that
item, and/or it the quantity of work performed under the second sub-item or any
subsequent sub-item under Item No. 3 exceed 105 percent or is less than 96 percent
of the estimated quantity of any such sub-item, and if such variation causes an
increase or a decrease in the ti_ required for performance of thia contract the
contract completion time will be adjusted as follows.

8.2 Where the actual quantity of work performed for Item No. 3 is less than
90 percent of the quantity of the first sub-item listed under such item, the
Contractor will be paid at the contract unit price for that sub-item for the
actual quantity of work performed and, in addition, an equitable adjustment in
contract price shall be made upon demand of the Contractor. 'lbe eqUitable
adjustment in price for the under-run shall be made on the basis that the
Contractor has assumed the risk and is entitled to no adjustment for the first
10 percent under-run.

9.1. Allowable cost for construction and marine plant and equipment in sound
workable condition owned or controlled and fUrnished by a Contractor or
subcontractor at any tier shall be based on actual cost data when the Government
can deteMl1De both ownership and operating costs for each piece of equipment or
equipment groups of similar serial and series !'rom the Contractor's accounting
records. When both ownership and operating costs cannot be determined !'rom the
Contractor's accounting records, equipment costs shall be based upon the
applicable provisions of EP 1110-1-8, "Construction EqUipment Ownership and
Operating Expense Schedule," Region VII. Working conditions shall be cons~4.ered

to be averase for determining equipment rates using the schedule unless spec~ried

otherwise by the Contracting Officer. For equipment not included in the schedule,
rates for comparable pieces of equipment may be used or a rate may be developed
using the formula provided in the schedule. For forward pricing t the schedule in
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using the formula provided in the schedule. For forward pricing, the schedule in
effect at the time of negotiations shall apply. For restrospective pricing, the
schedule in effect at the time the work was performed shall apply. For
retrospective pricing, the sche~ule in effect at the time the work was performed
shall apply.

9.2 Equipment 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
invoices. Rates for equipment rented from an organization under common control,
lease-purchase or sale-leaseback arrangements will be determined using the
schedule except that rental costs leased from an organization under common control
that has an established practice of leasing the same or similar equipment to
unaffiliated lessees are allowable. Costs for major repairs and overhaul are
unallowable.

9.3 When actual equipment 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 Officer or an authorizing
representati ve the right to examine those books, records, documents and other
supporting data that will permit evaluation of the proposed equipment costs.
After price agreement the Contractor shall certify that the equipment costs or
pricing data submitted are accurate, complete and current.

10. PERFORMANCE OF WORK BY THE CONTRACTOR (1984 APR) FAR 52.236-1.

10. 1 The Contractor shall perform on the site, and with its own organization,
work equivalent to at least thirty-five (35) percent of the total amount of work
to be performed under the contract. This percentage may be reduced by a
supplemental agreement of this contract if, during performing the work, the
Contractor requests a reduction and the Contracting Officer determines that the
reduction would be to the advantage of the Government.

11. PERFORMANCE EVALUATION OF CONTRACTOR (1985 JAN HQ USACE) (EFARS
52.2/9006(f».

11.1 As a minimum, the Contractor's performance will be evaluated upon final
acceptance of the work. However, interim evaluation may be prepared at any time
during contract performance when determined to be in the best interest of the
Government.

11. 2 The' format for the evaluation will be SF 1421, and the Contractor will be
rated either outstanding, satisfactory, or unsatisfactory in the areas of
Contractor Quality Control, Timely Performance, Effectiveness of Management,
Compliance with Labor Standards, and Compliance with Safety Standards. The
Contractor will be advised of any unsatisfactory rating either in an individual
element or in the overall rating, prior to completing the evaluation, and all
Contractor comments will be made a part of the official record. Performance
Evaluation Reports w11l be available to all DOD Contracting offioes for their-­
future use in determining Contractor responsibility, in compliance with
DFARS 36.201(C)(1).

12. HAZARDOUS MATERIAL IDENTIFICATION AND MATERIAL SAFETY DATA (APR 1984 FAR
52.223-3).
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12.1 The Contractor agrees to submit a Material Safety Data Sheet (Department of
Labor Form OSBA-20), as prescribed in Federal Standard No. 313A, tor all hazardous
material 5 days before delivery of the material, whether or not listed in AppendiX
A of the Standard. This obligation applies to all materials delivered under this
contract which will involV4f' exposure to hazardous materials or items containing
these materials.

12. 2 "Hazardous material," as used in this clause is as defined in Federal
Standard No. 313A, in effect on the date of this contract.

12.3 Neither the requirements of this clause nor any act or failure to act by the
Government shall relieve the Contractor of any responsibility or liability for the
safety of Government, Contractor, or subcontractor personnel or property.

12.4 The Contractor shall comply with applicable Federal, state, and local laws,
codes, ordinances, and regulations (including the obtaining of licenses and
permits) in connection with hazardous material.

12.5 The Government's rights in data furnished under this contract with respect
to hazardous mater1al are as follows:

12.5.1 To use, duplicate, and disclose any data to which this olause is
applicable. The purposes of this right are to (1) apprise personnel of the
hazards to which they may be exposed in using, handling, packaging, transportinc,
or disposing of hazardous materials; (ii) obtain medical treatment for those
affected by the material; and (i1i) have others use, duplicate, and disclose the
data for the Government for these purposes.

12.5.2 To use, duplicate, and disclose data furnished under this clause, in
accordance with subparagraph 12.5.1 above, in precedence over any other clause of
this contract providing for rights in data.

12.5.3 That the Government is not precluded trom using similar or identical data
acquired from other sources.

12.5.4 That the data shall not be duplicated, disclosed, or released outside the
Government, in whole or in part for any acquisition of manufacturing purpose, if
the following legend is marked on each piece of data to which this clause applies-

"This is t'urn1shed under United States Government Contract No. and
shall not be used, duplicated, or disclosed for any acquisition or manufaoturing
purpose without the permission of This legend shall be marked on
any reproduotion of this data."

12.5.5 That the Cootractor shall not place the legend or any other restrictive
legend or any data which (i) the Contractor or any subcontractor previously
delivered to the Goverruaent without limitations or (ii) should be delivered
without limitations under the conditions specified in the Federal Acquis1tion
Regulation in the clause at 52.227-18, Rights in Data.

12.6 The Contractor shall insert this clause, including this paragraph, with
appropriate changes in the designation of the parties, in subcontracts at any tier
(including purchase designations or purchase orders) under this contract involving
hazardous material.
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13. AS-BUILT DRAWINGS. (ER 415-345-38)

13.1 General. The Contractor shall fUrnish 3 full size sets of as-built blueline
prints for use in preparation of as-built drawings by the Government. The as­
buil t prints shall be a record _of the construction as installed and completed by
the Contractor. They shall include all the information shown on the contract set
of drawings and a record 0 f all deviat ions, mod ifications , or changes from those
drawings, however minor, which were incorporated in the work, all additional work
not appearing on the contract drawings, and all changes which are made after final
inspection of the contract work. In event the Contractor accomplishes additional
work which changes the as-built conditions of the facility after submission of the
as-built drawings, the Contractor shall furnish revised and/or additional drawings
as required to depict as-blJilt conditions. The requirements for these additional
drawings will be the same as for the as-built drawings included in the original
submission. The prints shall show the follOWing information, but not be limited
thereto:

13.1.1 The location and description of any utility lines or other installations
of any kind or description known to exist within the construction area. The
location includes dimensions to permanent features.

13.1.2 The location and dimensions of any changes within the building or
structure.

13.1.3 Correct grade or alignment of roads, structures or utilities it any
changes were made from contract plans.

13.1.4 Correct elevations if changes were made in site grading.

13.1.5 Changes in details of design or additional information obtained from
working drawings specified to be prepared and/or furnished by the Contractor
including but not limited to fabrication, erection, installation plans and placing
details, pipe sizes, insulation material, dimensions of equipment foundations,
etc.

13.1.6 The topography and .grades of all drainage installed or affected as a part
of the project construction.

13.1.7 All changes or moditications which result from the final inspection.

13.1.8 Options. Where contract drawings or specifications allow options, only
the option selected tor construction shall be shown on the as-built drawings.

13.1.9 Submittal to Contracting Officer for review and approval. Not later than
2 weeks after aoceptance of the project by the Government, the Contractor shall
deliver to the Contracting Officer 3 full size sets ot blueline prints marked up
to depict as-built conditions. It upon review, the drawings are found to contain
errors and/or omissions, they shall be returned to the Contractor for corrections.
The Contractor shall complete the corrections and return the drawings to the
Contracting Officer within ten (10) calendar days.

3. 1 ~ 10 Preliminary As-Built Prints. The Contractor shall maintain one set of
prints to show the as-built conditions. These as-built marked prints shall be
kept current and available on the Job:l1te at all times. All changes from the

SC-8



I
I
I
I­.-
I
I
I
I
I­
I-
,I

I
I
I
I-
I,

I
I

contract plans which are made in the work or additional information which might be
uncovered in the course of construction shall be accurately and neatly recorded as
they occur by means of details and notes. The as-built marked prints will be
jointly inspected for accuracy and completeness by the contracting Officer's
representative and a responsible representative of the construction Contractor
prior to submission of eacn monthly pay estimate. Information to be included on
the preliminary prints shall conform to the requirements of final as-built prints.

14. ENVIRONMENTAL LITIGATION (1974 NOV OCE) (EFARS 52.2/9109(j».

14.1 If the performance of all or part of the work is suspended, delayed, or
interrupted due to an order of a court of competent jurisdiction as a result of
environmental litigation, as defined below, the Contracting Officer, at the
request of the Contractor, shall determine whether the order is due in any part to
the acts or omissions of the Contractor or a subcontractor at any tier not
required by the terms of this contract. If it is determined that the order is not
due in any part to acts or omissions of the Contractor or a subcontractor at any
tier other than as required by the terms of this contract, such suspension, delay,
or interruption shall be considered as if ordered by the Contracting Officer in
the administration of this contract under the terms of the CONTRACT CLAUSE:
SUSPENSION OF WORK. The period of such suspension, delay or interruption shall be
considered unreasonable, and an adjustment shall be made for any increase in the
cost of performance of this contract (excluding profit) as provided in that
clause, subject to all the provisions thereof.

14.2 The term "environmental litigation", as used herein, means a lawsuit
alleging that the work will have an adverse effect on the environment or that the
Government has not duly considered, either substantively or procedurally, the
effect of the work on the environment.

15. TIME EXTENSIONS FOR UNUSUALLY SEVERE WEATHER. (DAEN-ECC-Q LTR 3 APR 84)

15.1 This provision specifies the prooedure for the determination of time
extensions for unusually severe weather in aocordanoe with the CONTRACT CLAUSE:
DEFAULT. The listing below defines the monthly anticipated adverse weather for
the contract period and is based upon NOAA or similar data for the geographical
location of the project.

MONTHLY ANTICIPATED ADVERSE WEATHER CALENDAR DAYS

Element JAN .. FEB MAR· APR· MAY· JUN JUt AUG SEp· OCT NOV . DEC· ANNUAL

Precp. .10" 2 2 1 0 0 0 0 2 2 1 1 2 15
Temp 32°' 7 4 1 0 0 0 0 0 0 0 2 6 20
Total days 9 6 2 0 0 0 2 2 2 1 3 8 35

15.2 Determination.

15.2.1 The above schedule of anticipated adverse weather will oonstitute the
base line for monthly (or portion thereof) weather time evaluations. .¥pon
acknowledgment of the notioe to prooeed and oontinuing throughout the oontract on

. a monthly basis, actual adverse weather days will be recorded on a calendar day
basis (inoluding weekends and holidays) and compared to the monthly anticipated
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adverse weather in subparagraph 15.1 above. For purpo~es of subparagraph 15.2,
the term actual adverse weather days shall include days impacted by actual adverse
weather days.

15.2.2 The number of actnal adverse weather days shall be calculated
chronologically from the first to the last day in each month. Once the. number
of actual adver~e weather days anticipated in subparagraph 15.1 above have been
incurred, the Contracting Officer will examine any subsequently occurring adver~e

weather days to determine whether a Contractor is entitled to a time extension.
These subsequently occurring adverse weather day~ must prevent work for 50 percent
or more of the Contractor's work day and delay work critical to the timely
completion of the project. The Contracting Office will convert any delay~ to
meeting the above requirement~ to calendar day~ and i~~ue a modification in
accordance with the CONTRACT CLAUSE: DEFAULT.

15.3 The Contractor's schedule must reflect the above anticipated adverse weather
delays on all weather dependent activities.

16. DAMAGE TO WORK (1966 MAR OCE). The re~ponsibility for damage to any part of
the permanent work shall be as set forth in the CONTRACT CLAUSE: PERMITS AND
RESPONSIBILITIES. However, if, in the judgment of the Contracting Officer, any
part of the permanent work performed by the Contractor i~ damaged by flood or
earthquake, which damage is not due to the failure of the Contractor to take
reasonable precautions or to exercise sound engineering and con~truction practice~

in the conduct of the work, the Contractor will make the repairs as ordered by the
Contracting Officer and full compensation for such repair~ will be made at the
applicable contract unit or lump sum prices a~ fixed and e~tabli~hed in the
contract. If, in the opinion of the Contracting Officer, there are no contract
unit or lump sum prices applicable to any part of ~uch work an equitable
adjustment pur~uant to CONTRACT CLAUSE: CHANGES, will be made as full
compensation for the repair~ of that part of the permanent work for which there
are no applicable contract unit or lump ~um price~. Except a~ herein provided,
damage to all work (including temporary construction), utilities, materials,
equipment and plant shall be repaired to the satisfaction of the Contracting
Officer at the Contractor's expense, regardless of the cause of such damage.

17. CONTINUING CONTRACTS (1977 OCT OCE).

17.1 Thi~ is a continuing contract, as authorized by section 10 of the River and
Harbor Act of September 22, 1922 (33 U.S. Code 621). The payment of some portion
of the coptract price is dependent upon re~ervations of funds from future
appropriations. The responsibilities of the Government are limited by this clau~e

notwithstanding any contrary provision of the CONTRACT CLAUSE: PAYMENTS UNDER
FIXED-PRICE CONSTRUCTION CONTRACTS or any other clau~e of this contract.

17.2 The sum of $1,500, 000 has been re~erved for this contract and is available
for payments to the Contractor during the current fiscal year. It is expected
that Congress will make appropriations for future fiscal year~ from which
additional funds will be reserved for thi~ contract.

17.3 Failure to make payments in exces~ of the amount currently reserved, or that
may be reserved from time to time, shall not entitle the Contractor to a price
adjustment under the term~ of this contract except as ~pecifically provided in
paragraphs 17.6, 17.7, 17.8, and 17.9 below. No such failure ~hall constitute a
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breach of this contract, except that this provision shall not bar a breach-of­
contract action if an amount finally determined to be due as a termination
allowance remains unpaid for one year due solely to a failure to reserve
sufficient additional funds therefor.

17.4 The Government may at any time reserve additional funds for payments under
the contract if there are funds available for such purpose. The Contracting
Officer will promptly notify the Contractor in writing of any additional funds
reserved for the contract.

17.5 If earnings will be such that funds reserved for the contract will be
exhausted before the end of the fiscal year, the Contractor shall give written
notice to the Contracting Officer of the estimated date of exhaustion and the
amount of additional funds which will be needed to meet payments due or to become
due under the contract during that fiscal year. This notice shall be given not
less than 45 nor more than 60 days prior to the estimated date of exhaustion.

17.6 No payments will be made after exhaustion of funds except to the extent that
additional funds are reserved for the contract. The Contractor shall be entitled
to simple interest on any payment that the Contracting Office detemines was
actually earned under the terms of the contract and would have made except for
exhaustion of funds. Interest shall be computed from the time such payment would
otherwise have been made until 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, for the Renegotiation Board, as in effect on the first day of
the delay in such payment.

17.7 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 adjustment under the CONTRACT
CLAUSE: SUSPENSION OF WORK or in any other manner under this contract.

17.8 An equitable adjustment in performance time shall be made for any increase
in . the time required for performance of any part of the work arising from
exhaustion of funds or the reasonable anticipation of exhaustion of funds.

17.9 rf, upon the expiration of sixty (60) days after the beginning of the fiscal
year following an exhaustion of funds, the Government has failed to reserve
sufficient add i tional funds to cover payments otherwise due, the Contractor, by
written notice delivered to the Contracting Officer at any time before such
add~tional funds are reserved, may elect to treat his right to proceed with the
work 'as having been terminated. Such a termination shall be considered a
termination for the convenience of the Government •..

17.10 If at any time it becomes apparent that the funds reserved for any fiscal
year are in excess of the funds required to meet all payments due or to become due
the Contractor because of work performed and to be performed under the contract
during the fiscal year, the Government reserves the right, after notice to the
Contractor, to reduce said reservation by the amount of such expenses.

• • • • •
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Section

lA
IB
lC
10
2A
2B
2C
2D
2E
2F
2G
2H
21
2J
2K
2L
2 "-.
3A
3B
SA
16A

TAB LEO F CON TEN T 5

TECHNICAL PROVISIONS

Title

General Requirements
Measurement and Payment
Contractor's Quality Control
Environmental Protection
Diversion and Control of Water
Clearinq Site and Removing Obstructions
Excavation
Fills and Subgrade Preoaration
Culverts
Aggregate Base
Miscellaneous Aqgreqates
Prime Coat and Weed Killer
Asohalt Concrete
Trees and Shrubs
Irriqatio~ System
Deleted
Hydroseeding
Soil Cement
Concrete .
Fla9gates and Miscellaneous Metal
Electrical Work (for Irrigation

Landscaping)

* * * * *
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Index

SECTION 1A

Enamel, Alkyd, Semi-Gloss

Nut: Square, Hexagon, Cap, Slotted, Castle,
Knurled, Welding and Single Ball Seat

Nails, Brads, Staples and Spikes: Wire,
Cut and Wrought

Bolts, Hexagon and Square

Lumber; Softwood

Primer Coating, Exterior (Undercoat for
Wood, Ready-Mixed, White and Tints)

TT-E-529F

MM-L-751H

TT-P-25E
& Am-2

FF-B-575C

FF-N-105B
& Am-3

FF-N-836D
& Am-1

PS 1-74 Construction and Industrial Plywood

GENERAL REQUIREMENTS

1.1 Federal Specifications (Fed. Spec.).

1- Applicable Publications 9. Public Utilities, Notices,
2. Project Facilities and Restrictions
3. Construction Signs 10. Public Safety
4. Project Engineer's Office 11- Occupational Safety and Health
5. Bulletin Board Act (OSHA) Standards
6. Maintenance and Disposal of 12. Water Contamination

Project Facilities 13. Dust Control
7. Scrap Materials 14. Permits
8. Archeological Findings During

Construction

, • APPLICABLE PUBLICATIONS. 'nle publications listed below form a part of this
specificat10n to the extent referenced. TIle publications are referred to in the
text by the basic designation only.

2. PROJECT FACILITIES. The Contractor shall construct and/or erect the following
project facilities.

2. 1.2 Warning Signs facing approaching traffic on all haul roads crossing under
overhead power transmission lines.

2.1 Construction Signs. The signs shall be erected as soon as possible and
within 15 days after commencement of work under this contract.

2.1.1 Six project signs at location designated by the Contracting Officer.

1.2 U. S. Department of Commerce National Bureau of Standards, Product Standard
(Prod. Std).
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2.1.3 Hard hat signs at locations directed.

2.2 Project Engineer's Office including a fenced parking area.

2.3 Bulletin Board at the Contractor's office.

2.4 Sanitary Facilities.

3. CONSTRUCTION SIGNS.

3.1 Materials.

3.1.1 Lumber shall conform to Fed. Spec. MM-L-751, and shall be seasoned Douglas
Fir, S4S, Grade D or better except that posts, braces and spacers shall be
construction Grade (WCLB).

3.1.2
type.

Plywood shall conform to Prod. Std. PS 1, grade A-C, Group 1, exterior

3. 1. 3 Bolts, Nuts and Nails. Bolts shall conform to Fed. Spec. FF-B-575,
nuts shall conform to Fed. Spec. FF-N-836, and nails shall conform to Fed. Spec.
FF-N-l05.

3.1.4 Paints and Oils. Paints shall conform to Fed. Spec. TT-P-25 for primer and
TT-E-529 for finish paint and lettering.

3.2 Construction.

3.2.1 Project and hard hat signs shall be constructed as detailed on Figures 1,
la, 2 and 3. Decals and safety signs will be furnished by the Contracting Officer.

3.2.2 Warning Signs shall be constructed of plywood not less than 1/2 inch thick
and shall be securely bolted to the supports with the bottom' of the sign face
3 feet above the ground. The sign face shall be 2 x 4 feet, all letters shall be
4 inches in height, and the wording shall be: "WARNING: OVERHEAD TRANSMISSION
LINES. "

. 3.3 Painting. All exposed surfaces and edges of plywood shall be given one coat
of linseed oil and be wiped prior to applying primer. All exposed surfaces of
signs and supports shall be given one coat of primer and 2 finish coats of white
paint. Except as otherwise indicated, lettering on all signs shall be black and
sized as indicated.

4. PROJECT ENGINEER'S OFFICE.

4.1 General. The Contractor shall provide a suitable office trailer or building
for the Project Engineer. The exact site will require the Contracting Officer's
approval. The trailer or building shall be adequately heated, well lighted, ,.
suitably ventilated, and cooled with an exterior mounted air-conditioner,­
complete, with all piping and electrical connections. An adequate supply of
cooled drinking water shall be furnished and maintained. Open parking space for 6
vehicles and water and sanitary facilities shall be located convenient to the
office. The combined parking and bUilding area shall be enclosed with a woven
wire fence approximately 6 feet high with a 10-foot wide lockable gate accessible
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from a road or street. The fenced area shall be of sufficient size to permit ease
in the parking of vehicles. Materials for the facilities need not be new provided
they are adequate for the intended use.

4.2 Office Trailer shall ~e approximately 10 feet wide by 40 feet in length.

5. BULLETIN BOARD. A weatherproof bulletin board, approximately 36 inches wide
and 30 inches high, with hinged glass door shall be provided adjacent to or
mounted on the Contractor's project office. If adjacent to the office, the
bulletin board shall be securely mounted on no less than 2 posts. Bulletin board
and posts shall be painted or have other approved factory finish. The bulletin
board shall be easily accessible at all times and shall contain wage rates, equal
opportunity notice, and such other items required to be posted.

6. MAINTENANCE AND DISPOSAL OF PROJECT FACILITIES. The Contractor shall maintain
the project facilities in good condition throughout the life of the contract.
Upon completion of work under this contract, the facilities covered under this
section will remain the property of the Contractor and shall be removed from the
site at his expense.

7. SCRAP MATERIAL. Materials indicated to be removed and not indicated to be
salvaged, stored or reinstalled are designated as scrap and shall become the
property of the Contractor and be removed from the site of work. The Contractor
by signing this contract hereby acknowledges that he made due allowance for value,
if any, of such scrap in the contract price.

8. ARCHEOLOGICAL FINDINGS DURING CONSTRUCTION. Should the Contractor or any of
his employees in the performance of this contract find or uncover any
archeological remains, he shall notify the Project Engineer immediately. Such
notifications will be a brief statement in writing giving the location and nature
of the findings. Should the discovery site require archeological studies
resulting in delays and/or additional work, the Contractor will be compensated by
an equitable adjustment under the CONTRACT CLAUSES.

9. PUBLIC UTILITIES, NOTICES, AND RESTRICTIONS.

9.1 General. The approximate location of all railroads, pipe lines, power and
communication lines, and other utilities known to exist within the limits of the
work are indicated on the drawings. The sizes, locations, and names of owners of
such utilities are given from available information, but their accuracy is not
guaranteed. Except as otherwise indicated on the drawings, all existing utilities
will be lett in place and the Contractor shall conduct his operations in such a
manner that the utilities will be protected from damage at all times, or
arrangements shall be made by the Contractor for their relocation at the
Contractor's own expense. The Contractor shall be responsible for any damage to
utilities known to exist and shall reimburse the owners for such damage caused by
his operations.

9.2 Relocation or Removal. Utilities to be relocated or removed not as part of
this contract are designated "To be Relocated by Others" or "To be Removed' by
Others," respectively. Utilities shown on the plans and not so designated will be
left in place and be subject to the CONTRACT CLAUSE: PROTECTION OF EXISTING
VEGETATION, STRUCTURES, UTILITIES, AND IMPROVEMENTS. The Contractor may make
arrangements with the owner for the temporary relocation and restoration of
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utilities not designated to be relocated, or for additional work in excess of the
work needed to relocate utilities designated for relocation at no additional cost
to the Government •

9.3 Utili ties Not Shown. If the Contractor encounters, within the construction
limits of the entire project, utilities not shown on the plans and not visible as
of the date of this contract and if such utilities will interfere with
construction operations, he shall immediately notify the Contracting Officer in
writing to enable a determination by the Contracting Officer as to the necessity
for removal or relocation. If such utilities are left in place, removed or
relocated, as directed by the Contracting Officer, the Contractor shall be
entitled to an equitable adjustment for any additional work or delay.

9.4 Coordination. The Contractor shall consult and cooperate with the owner of
utilities that are to be relocated or removed by others to establish a mutual
performance schedule and to enable coordination of such work with the construction
work. These consultations shall be held as soon as possible after award of the
contract or sufficiently in advance of anticipated interference with construction
operations to provide required time for the removal or relocation of affected
utilities.

9.4.1 During construction other Contractors are expected to be working in the
area. The Contractor shall be responsible for coordinating work as required to
avoid interference with each other's work in progress.

9.5 Notices. The Contractor shall notify the Contracting Officer, in writing,
not less than 14 days in advance of the date on which he will complete trenching,
excavation, fill or rough grading, as applicable, at each location where such
completed work is required for temporary or permanent relocations by others. The
Contractor shall allow a period of 14 calendar days at each relocation, after
which time the Contractor may resume his operations.

9.6 Connection to Existing Utilities (For Irrigation System) •.

9.6.1 Connection to Existing Utilities. The Contractor shall make all necessary
arrangements with Mr. Larry Ramirez, Public Works Director of the City of Avondale
at (602) 932-1909 for their connection to the existing waterlines and installation
of meters and shall pay all connection fees and water costs until final acceptance
of all work.

9.6.2 Connection to Existing Electrical Pull Box. The Contractor shall make all
necessary arrangements with Mr. John E. Mozingo, Traffic Signal Supervisor,
Maricopa County Highway Department, (602) 233-8660, for electrical connection to
eXisting MCFCD pUll box.

9.7 Road Closures.
and 127th Avenue to
a detour. After 90
his own expense.

The Contractor will be permitted to close Lower Buckeye Road
vehicular traffic for a period of 90 days without constructing
days, the Contractor will be required to construct a detour at

9.8 Hours of Work. As noted under SECTION: ENVIRONMENTAL PROTECTION
construction will not be permitted between hours of 6 p.m. and 7 a.m. without
advance approval from the Contracting Officer.
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9.9 Connection to wastewater Pipe. The Contractor shall make all necessary
arrangements with Mr. Larry Ramirez, Public Works Director by calling
(602) 932-1909 for the temporary closure of the pipe.

9.10 Cashion/Phoenix DiStance Sign. The Contractor shall remove, store and
reinstall the sign as required. The three posts shall be installed to a depth of
2-1/2 to 3 feet. Arizona Department of Transportation should be notified for a
final inspection after the sign is reinstalled. Inspection should be coordinated
with Mr. George Chin at (602) 255-1521.

9.11 Survey Monuments. The Contractor shall make all necessary arrangements with
Mr. Don Nelson at (602) 233-4685 to coordinate the removal and installation of all
survey section monuments. County will furnish survey monuments.

9.12 Pavement Markings. The Contractor shall notify Mr. John Orrahood, Maricopa
County Highway Department at (602) 233-8600 upon construction completion of the
Lower Buckeye Road Modification for marking of the pavement.

9.13 Fiber Optic Conduit and 12" Petroleium Pipeline. The Contractor shall field
locate the fiber optic and 12-inch petroleum pipeline prior to any excavation.

9.14 Restrictions.

9.14.1 Representatives of Other Agencies. Personnel representing owners and
agencies may be present for various portions of the work. However, the Contractor
will be responsible only to the Contracting Officer.

10. PUBLIC SAFETY. Attention is invited to the CONTRACT CLAUSE: PERMITS AND
RESPONSIBILITIES. The Contractor shall provide temporary fencing, barricades,
and/or guards, as required, to provide protection in the interest of public
safety. Whenever the Contractor's operations create a condition hazardous to the
publiC, he shall furnish at his own expense and without cost to the Government,
such flagmen and guards as are necessary to give adequate warning to the public of
any dangerous conditions to be encountered and he shall furnish, erect, or
maintain such fences, barricades, lights, signs and other devices as are necessary
to prevent accidents and avoid damage or injury to the public. Flagmen and
guards, while on duty and assigned to give warning and safety devices shall
conform to applicable city, county, and state requirements. Should the Contractor
appear to be neglectful or negligent in furnishing adequate warning and protection
measures, the Contracting Officer may direct attention to the existence of a
hazard and the necessary warning and protective measures shall be furnished and
installed by the Contractor without additional cost to the Government. Should the
Contracting Officer point out the inadequacy of warning and protective measures,
such action of the Contracting Officer shall not relieve the Contractor from any
responsibIlIty for public safety or abrogate his obligation to furnish and pay for
those devices. The installation of any general illumination shall not relieve the
Contractor of his responsibility for furnishing and maintaining any protective
facility.

11. OCCUPATIONAL SAFETY AND HEALTH ACT (OSHA) STANDARDS. The OCCUPATIONAL SAFETY
and HEALTH ACT (OSHA) STANDARDS for CONSTRUCTION (Title 29, Code of Federal

'Regulations Part 1926 as revised from time to time) and the Corps of Engineers
General Safety and Health Requirements Manual, EM 385-1-1, are both applicable to
this contract. The most stringent requirement of the two standards will be
applicable.
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12. WATER CONTAMINATION. In order to prevent contamination of water along

waterways, all refu:5e, oil, greases, and other petroleum products; all toxic

materiab; all cement or concrete; or water containing such materials shall be

disposed of in a manner to prevent ~heir entry into water along waterways.

13. DUST CONTROL. The Contractor shall provide an acceptable plan for preventing

the generation of dust due to his operation in construction zones, along haul

routes, in equipment parking areas, and in waste areas located in the Project

Area. This plan may consist of water sprinkling or an equivalent service.

14. PERMITS.

14.1 General. Reference is made to the CONTRACT CLAUSE: PERMITS AND

RESPONSIBILITIES, which obligates the Contractor to obtain all reqUired licenses

and permits.

• • • • •
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SECTION IB

MEASUREMENT AND PAYMENT

Index

1. DIVERSION AND CONTROL OF WATER. Payment will be made at the applicable
contract price, which payment shall constitute full compensation for the diversion
and control of water, complete.

2. CLEARING SITE AND REMOVING OBSTRUCTIONS. Payment will be made at the
applicable contract price, which payment shall constitute full compensation for
clearing the site and removing obstructions, including clearing and grubbing,
complete. Also included in this item is the relocation of the highway sign,
Cashion/Phoenix distance, on the south side of Buckeye Road east of the Agua Fria
River.

I··

I
I
I
I

1. Diversion and Control of Water
2. Clearing Site and Removing Obstructions
3. Excavation
4. Compacted Fill, Levee and Compacted

Fill, Roadway
5. Backfill, Toe
6. Miscellaneous Fill
7 • Soil Cement
8. Concrete Side Drain at Sta. 11+60
9. Triple Box Culvert Under Lower

Buckeye Road

10. Road Modification at Lower
Buckeye Road and 127th Avenue

11. 36-inch Reinforced Concrete
Pipe Sleeves

12. Sidewalk Modification at
Buckeye Road

13. Safety Rail
14. Pipe Gate
15. Gravel
16. Landscaping
17. Wastewater Pipe Extension

I
I
I
1-

I

I

3. EXCAVATION.

3.1 Measurement. A survey of the site shall be made prior to commencement of
work, and all measurements will be based on this survey without regard to any
changes in the site that may be made between the excavation lines and grades
indicated on the drawings or staked in the field and ground surfaces as indicated
by the above mentioned surveys. The actual slopes as excavated may be greater or
less than those indicated or staked depending on the materials excavated and
methods used in performing the work, but such alterations shall not change the
measurement for payment from the original lines as specified herein. The quantity
of directed excavation necessary for the removal of unsuitable foundation material
as specified shall be included in the measurement of the excavation where the
unsuitable 80ils are encountered. Quantities will be computed in cubic yards by
the average end area method and the planimeter will be considered a precise
instrument for measurement of plotted cross sections. All excavation outside of
excavation lines shown on the drawings or staked in the field will be considered
as being for the convenience of the Contractor. Measurement for payment will not
include voids larger than 5 cubic feet in structures to be removed.

3.2 Payment for Excavation will be made at the applicable contract price, which
payment shall constitute full compensation for excavation (including -' toe
excavation), and stockpiling but shall not include excavation from borrow area(s).
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4. COMPACTED FILL, LEVEE AND COMPACTED FILL, ROADWAY.

4.1 Measurement of compacted fills will be made between the excavation and
structure lines and the fill limit lines, or between the ground lines and fill
lines, as indicated. Quantitie~ will be computed in cubic yards by the average
end area method and the planimeter will be considered a precise instrument for
measuring plotted cross sections.

4.2 Payment for Compacted Fill, Levee and Compacted Fill, Roadway will be made at
the applicable contract price, which payment shall constitute full compensation
for excavating (including from borrow areas) hauling, stockpiling, subgrade
preparation placing and compacting the fill, complete.

S. BACKFILL, TOE.

5.1 Measurement for payment of the Backfill, Toe will be made between the toe
excavation line and soil cement structure line and the fill line that matches the
adjacent natural ground as indicated. Quantities will be computed in cubic yards
by the average end area method and the planimeter will be considered a precise
instrument for measuring plotted cross sections.

5.2 Payment for Backfill, Toe will be made at the applicable contract price,
which payment shall constitute full compensation for excavating from borrow areas,
hauling, stock piling, placing and compacting the backfill, complete.

6. MISCELLANEOUS FILL.

6.1 Measurement for payment of miscellaneous fill will be measured to the nearest
cubic yard. Quantities will be computed by the average end area method and the
planimeter will be considered a precise instrument for measuring plotted cross
sections.

6.2 Payment for miscellaneous fill will be made to the applicable contract price,
which payment shall constitute full compensation for excavating from borrow areas,
hauling, stockpiling, and placing the miscellaneous fill, complete.

7. SOIL CEMENT.

7.1 Measurement of the soil cement to be paid for will be in cubic yards
acceptably placed between the excavation and pay lines as indicated.

7.2 Payment for So11 Cement will be at the applicable contract price, which
payment shall constitute full compensation for the soil cement including
materials, batching, subgrade preparation, placing, curing, and trimming, complete
in place.

8. CONCRETE, SIDE DRAIN AT STA. 11+60. Payment will be made at the applicable
contract price, which payment shall constitute full compensation for labor,
materials (aggregate, cement, reinforcing, flapgates), earthwork, placing and
curing concrete, furnishing and installing flapgates, and excavating of approach _
and daylight channels as indicated.
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9. TRIPLE BOX CULVERT UNDER LOWER BUCKEYE ROAD. Payment will be made at the
applicable contract price, which payment shall constitute full compensation for
labor, materials (aggregate, cement, reinforcing), earthwork pertinent to the
structure, and placing and curing concrete. Also included are the four wingwalls.

10. ROAD loI:>DIFICATION AT LOWER BUCKEYE ROAD AND 127TH AVENUE. Payment will be
made at the· applicable contract price, which payment shall constitute full
compensation for labor, materials, and construction of road modifications,
complete, exclusive of the Roadway Fill and the Triple Box Culvert which are
included under separate items. Included in this item are the select fill,
aggregate base course, asphalt concrete pavement, guardrails, barricades,
sawcutting and joining to existing pavement, removal of existing concrete
irrigation ditch, headwalls and reinforced concrete pipe, removal of drainage
culvert and headwalls beneath Lower Buckeye Road, construction of an irrigation
ditch, siphon and culvert, complete under Lower Buckeye Road, and construction of
a 24-inch storm drain culvert under Lower Buckeye Road and 127th Avenue, complete.

11. 36-INCH DIAMETER REINFORCED CONCRETE PIPE SLEEVES. Payment will be made at
the applicable contract price, which payment shall constitute full compensation
for labor, materials, and installation of two 36-inch diameter reinforced concrete
pipes through each of the two levees, complete, including earthwork and capping of
each end of each of the pipes with bricks.

12. SIDEWALK MODIFICATION AT BUCKEYE ROAD. Payment will be made at the
applicable contract price, which payment shall constitute full compensation for
labor, materials, and construction of the sidewalk modification including the
removal of the existing sidewalk, placement of new curb and sidewalk, the se~c~

ill, aggregate base course, asphalt concrete paving, and reloc",tion of­
P oenix/Cashion road sign.

13. SAFETY RAIL.

13.1 Measurement of safety rail will be the actual number of linear feet of
safety rail, measured end to end, acceptably installed.

13.2 Payment for safety rail will be made at the applicable contract price, which
payment shall constitute full compensation for furnishing and installing the
safety rail, complete in place.

14. PIPE GATE.

14.1 Measurement of the pipe gate will be the actual number of pipe gates
acceptably installed.

14.2 Payment for the pipe gate will be made at the applicable contract price,
which payment shall constitute full compensation for furnishing and installing the
pipe gate, complete in place.

15. GRAVEL.

15.1 Measurement for payment of gravel (4" ABC) for the levee will be in cubic
yards acceptably placed on the top of the levee as indicated.

1B-3



15.2 Payment for gravel (4" ABC) for the levee will be made at the applicable
contract price, which payment shall constitute full compensation for furnishing
and placing of the gravel. complete in place.

16. LANDSCAPING. Payment will- be made at the applicable contract price. which
payment shall constitute full compensation for all trees. shrubs. ground covers.
and irrigation system including materials. installation, and maintaining,
complete.

17. WASTEWATER PIPE EXTENSION. Payment will be made at the applicable contract
price. which payment shall constitute full compensation for the extension of the
wastewater pipe near Station 35+50 through the levee including all materials for
the pipe materials and outlet structure and labor, complete. Also included is the
excavation of the pilot channel to required borrow Area D.

* * * * *

1B-4



- -. - - ~ - - - - - - - - - ~ ,,~ - - -, ,

....,

SUBMITTAL REGISTER tER416·'· 'OJ
!TITLE AND LOCA TlON A2Ua Fria River Levees ..
ICOHTftACTOft /COHTftACT NU".Eft

z_
TYPI. Of suaMITTAL ACTION CONTftACTOft COftrs

NAS ... ~1lI 0 EUMEN' SCHEDULED DATU
" ACTION OA TES

ACTIVIT' C~I SPECifiCATION z .. ..
~~~:>

DE scftlr TlON Of i .. 0( .. 0: w

CODE PA"AORAPH
.. t- o( 0

J ~ II
0( I- 0( u ..

~
'TECH Arr"O'AL MATERIAL SU.MITTEI)

HU".lEft
SU.MITTAL 0: .. Z 0 ii: .. ACTION REMAR"S

I .~~ 0 ... 0( 0: .. REVIEW SU."IT NEEDED N((OEo TO
:>z .. .. 0: - --. • t- l- t

CODE
J 0 J 0( 0: 0: - ., ., ., CO""

~- I 0( :> .. .. ..
ti.. .. " J u ..

lC. 2.1 Contractor Duality Control Plan X... ._-1- _. _.

lD 3 Environmental Protection Plan X

10 7 Restoration Landscape DamaRe Plan X

2A 1.1 Dewaterin.. Plan X

2D 3 t10isture Densitv and Field Densitv X

2E 3 Manufacturer's Recommendations X

2E, 4 Pipe Specifications X

2E 7.6 Gasket Joint Installation Instr. X

21:., 7.6 Gasket Test Results X

2F 'l 1 AR.. re..ate BaRe r.nurse Test Results X

2F 3.3 Base Course Material Test Results X

2F 3.4 Material Preliminary Reports X
.~- - . - . -

2F, 15 Waybills and Delivery Tickets X
,

2H, 3.3 Bituminous Material, Prime Coat X

2", 10 Waybills and Delivery Tickets X

21, 16 Waybills and Delivery Tickets X

21, 6.1 Job tUx Formula X

21, 6.1 Aggregate and Asphalt Samples X

--~
m............._ co-e--_ _A·_~ M_~

ENG fOM 4211, Apr ... lOI'IONOf. JUL IllsoeSOLfT( r.....L..o'~r..... tr'UfjO".IlI OAt N fee 1.11

.. '
"

L--___ - -- - - - -- -' -- - -- -----~
- ,



- ... - - -, . - - - - - - - - - ~ 'III
" - - -

SUBMITTAL REGISTER (ERf'5·'·'O,
plTLE AND LOCA TlON Agua Fria River Levees
ICON 'R"CTOR lCoNrRAcT NUMBER

TVPI:. Of SUBMI1TAL ACf,ON CONTRACTOR COR'S

NAS
Z _

0 ELlEMENT SCHI: DULE 0 OATES.. 0 IC " ACTION 0" rEs

AClIVIfY .;:= S'EClf leA liON
z .. .. 5OEseR,rlION OF ~

..
'" •

t~~ .. ..
Zt- '" ~ SUBMITTEDCODE I'... AAOR.....H '" t-

'" u 1
·TECH .........OVAL M...TERIAl REMARKS

:I~~ SUBMITtAL • .. z 0 ;;: .. ACllON

~~ ~
HUM.EA 0 .. '" • .: REVIEw SUBMIT NEEDED NEEDED TO

I .. .. "
to ;: .. CODEiI: ..

J tO~ ~ 0 :I '" " to X BY BY BY CORI'S
I '" :> .. .. .. /).. to " :I U t-

2J. 3.1 Topso)) Sample X
- - - 1-- - .

2J 3.2 Certificates of Conformance or - -- c- - f--.. - -
------- Compliance for Plants X

2J 3.3 Plant Maintenance Instructions X

2J 7.2.1 Variance in Plantin~ Conditions X
-

2J 10.1 Notice Requesting Inspection X

\

2K 11 Variation in Arrangement of Sprinklers X

2K 12 Guarantee X

3A 2.1 Request for Approval of ttaterials X
--- I-- . -

"lA 7.1 Plan for Batchinll. Conveyance

Placement Compaction. Finishin~

and Cu~!~ Soil Cement tti~~~~~_____ X
.- - - ----

JA 4.4.2 Soil Sample X-- --I-- --
JA 15.2 5 Densitv Test Results X

JA 15.4 Test Results X

1B 1J Wavbills and Delivery Tickets X

5A 2.1 t1aterial and Product Samples X

'iA 4 Anchora2e Slotted Inserts X
.,.-~ IN_.....

~- _"·_1_ ..-~
ENG FOMI .211. ApI •• I DillON O. 1 JUL 1l IS OBSOL( f( , ... -2- o.-l-,.'t'" 1'1011°".111 OAt N f. CL IU



- - - - - - - - - - - - - - .. .... - - -

SUBMITTAL REGISTER fER 4'5 -'-'OJ
pilLE AND LOCATION A~ua Fria River Levees
ICOHTRACTO" -ICON 'RAe, NUMeE"

TYPE OF $U."ITT4L ACTION COHTRACTO" CORPS

NAS
Z _

0 ELEMENT SCHEDULED DATES ACTtON 0 ... rES... OOC " EACTIVIT Y c;::& SPEClf leA flON
z .. ..

OEseR.rTlON OF i .. .. .. 0:

~~~
.. .. c 0 Z

-TECH APPROVAL SU."ITTEOCODE PAAAOAArH c .. c u .. , MATERIAL "t:".'''''5J!!:~ SUB"UTAL 0: .. Z 0 ;;: .. ACTION.... NUM.fA 0 ... .. c .: REVIEW SUB"IT NEEDED NEEDED TO
I .. .. c .. ;: CODE:)Z~ c .. ..
J ". D J C 0: .. :t BY BY BY CORI'S

!!- :t .. :) .. .. ..
Ii.. .. " J 0 ..

SA, 7.2 Hiscellaneous Metal Work X
- - - -

16A, S List of Materials and Equipment
l- f- -~- -

16A, 6 Shop Drawin2s X

16A, 12.4 Factory Test Reports X

16A, 13 Guarantee X

SC, 4.2 Submittal Re~ister X
-,

y.:iC,I:;.!. <; As-Built urawin~s
I

2C.IJ ~cavation Plan X

lH.2..1 Certificates of Conformance .-
. -- I-- I-

21l 2.2 l~nufacturer's Literature X

2N.2.3 I~intenance Instructions X

2C.lO tlethod of Transportation X

--------------- -- _. - --
2G.4.7 Gravel Color Samples X

- - 1--

I

'M-_~

EO-E__

co..--. -..--~ ..-~
ENG fORII 4211, ArK 14 lOlllONOt I JUL 13tSU8S0LlI£ ,.... _ 10.-.1...,......., ", U.,O".Ol OAI N I Lt.: «"



1C-1

SECTION 1C

2. QUALITY CONTROL PLAN.

CONTRACTOR'S QUALITY CONTROL

6. Tests
7. Completion Inspection
8. Documentation
9. Notification of Noncompliance

Index

This plan shall include as a minimum, the

1. General
2. Quality Control Plan
3. Quality Control Organization
4. Submittals
5. Control

1. GENERAL. The Contractor shall establish and maintain an effective quality
control system in compliance wi th CONTRACT CLAUSE: INSPECTION OF CONSTRUCTION.
The quality control system consist of plans, procedures, and organization
necessary to provide materials, equipment, workmanship, fabrication, construction
and operations which comply with contract requirements. The system shall cover
construction operations, both onsUe and offslte, and shall be keyed to the
proposed construction sequence.

2.1 General. The Government will consider an interim plan for the first 15 days
of operation. However, the Contractor shall furnish for approval by the
Government, not later than 30 days after receipt of Notice to Proceed the
Contractor Quality Control (CQC) Plan with which he proposes to implement the
requirements of CONTRACT CLAUSE: INSPECTION OF CONSTRUCTION. The plan shall
identify personnel, procedures, instructions, records, and forms to be used. If
the Contractor fails to submit an acceptable QC plan with the time herein
prescribed, the Contracting Officer (CO) may refuse to allow construction to start
if an acceptable interim plan is not furnished or withhold funds from progress
payments in accordance with the CONTRACT CLAUSE: PAYMENTS UNDER FIXED-PRICE
CONSTRUCTION CONTRACTS lmtl1 such time as the Contractor submits an acceptable
final plan.

2.3 The Quality Control Plan.
following:

2.2 Coordination Meeting. Before start of construction, the Contraotor shall
meet with the CO and disouss the Contractor's quality oontrol system. During the
meeting, a mutual understanding of the system details shall be developed,
including the forms for recording the CQC operations, control aotivities, testing,
administration of the system for both onsite and offsite work, and the
inter~elationship of Contraotor' s inspection and control with the Government's
inspection. Minutes of the meeting shall be prepared and signed by both the
Contractor and the CO. The minutes shall become a part of the contraot file.
There may also be 0908sions when subsequent conferences will be oalled to
reconfirm mutual understandings.

-
2.3.1 A desoription of the quality control organization inoluding chart showtng
lines of authority and acknowledgement that the CQC staff shall oonduot the phase
inspeotions for all aspeots of the work speoified and shall report to the projeot
manager or someone higher in the Contractor's organization.

I
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2.3.2 The name, qualifications, duties, responsibilities and authorities of each
person assigned a QC functions.

2.3.3 A copy of the letter to ~he QC manager signed by an authorized official of
the firm, which de~cribes the responsibilities and delegates the authorities of
the QC manager shall be furnished.

2.3.4 Procedures for scheduling and managing sUbmittals, including those of
subcontractors, offsite fabricators, suppliers and purchasing agents.

2.3.5 Control testing procedures for each specific test. (Laboratory facilitie~

will be approved by the Contracting Officer).

2.3.6 Reporting procedures including proposed reporting formats.

2.4 Acceptance of Plan. Acceptance of the Contractor's plan is required prior to
the start of construction. Acceptance is conditional and will be predicated on
satisfactory performance during the construction. The Government reserve~ the
right to require the Contractor to make changes in his CQC plan and operations as
necessary to obtain the quality specified.

2.5 Notification of Changes. After acceptance of the QC plan, the Contractor
shall notify the CO in writing of any proposed change. Proposed change~ are
subject to acceptance by CO.

3. QUALITY CONTROL ORGANIZATION.

3.1 System Manager. The Contractor shall identify an individual, within hi~

organization at the site of the work, who shall be responsible for overall
management of CQC and have the authority to act in all CQC matters for the
Contractor. This CQC System Manager shall be approved by the CO.

3.2 Personnel. A staff shall be maintained under the direction of the system
manager to perform all QC activities. The actual strength of the staff during any
specific work period may vary to cover work phase needs, shifts, and rates of
placement•. The personnel of this staff shall be fully qualified by experience and
technical training to perform their as~igned responsibilities and shall be
directly hired by and work for the Prime Contractor.

4. SUBMITTALS. Submittal~ ~hall be a~ ~pecified in the SPECIAL CLAUSE:
SUBMITTALS, The CQC Organization shall be re~pon~ible for certifying that all
submittals are in compliance with the contract requirements.

5. CONTROL. Contractor Quality Control is the means by which the Contractor
assures himself that his co~truction complies with the requirement~ of the
contract plan~ and ~pecit1cation~. The controls shall be adequate to cover all
construction operatio~, including both on~ite and off~ite fabrication, and will
be keyed to the proposed construction sequence. The control~ shall include at
least three phases of in~pection for all definitive features of work as follows:

5.1 Preparatory Inspection. This shall be performed prior to beginning any work
on any definable feature of work. It shall include a review of contract
requirements; a check to assure that all materials and/or equipment have been
tested, submitted and approved; a check to assure that provisio~ have been made
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to provide required control te:!ting; examination of the work area to ascertain
that all preliminary work has been completed; and a physical examination of
materials, equipment and sample work to assure that they conform to approved shop
draWing:! or submittal data and that all materials and/or equipment are on hand.
The Contracting Officer Rept-esentative (COR) shall be notified at least 24 hours
in advance of the preparatory inspection and such inspection shall be made a
matter of record in the Contractor's Quality Control documentation as required
below. Subsequent to the preparatory inspection and prior to commencement of
work, the Contractor shall instruct each applicable worker as to the acceptable
level of workmanship required in his CQC plan in order to meet contract
specifications.

5.2 Initial Inspection. This shall be performed as soon as a representative
portion of the particular feature of work has been accomplished and shall include
examination of the quality of workmanship and a review of control testing for
compliance with contract requirements, use of defective or damaged materials,
omissions, and dimensional requirements. The Contracting Officer's Representative
shall be notified at least 24 hours in advance of the initial inspection and such
inspection shall be made a matter of record in the CQC documentation as required
below.

5.3 Follow-up Inspections. These shall be performed daily to assure continUing
compliance with contract requirements, including control testing, until completion
of the particular feature of work. Such inspections shall be made a matter of
record in the CQC documentation as required below. Final follow up inspections
shall be conducted and test deficiencies corrected prior to the addition of new
features of work.

6. TESTS.

6.1 Testing Procedure. The Contractor shall perform tests specified or required
to verify that control measures are adequate to prOVide a product which conforms
to contract requirements. The Contractor shall procure the services of an
industry recognized testing laboratory or he may establish an approved testing
laboratory at the project site. A list of tests which the Contractor understands
he is to perform shall ·be furnished as a part of the CQC plan to the Contracting
Officer. The list shall give the test name, specification paragraph containing
the test requirements, and the personnel and laboratory responsible for each type
of test. The Contractor shall perform the following activi ties and record and
provide the following data.

6•. 1.) Verify that testing procedures comply with contract requirements.

6.1.2 Verify that facilities and testing equipment are available and comply with
testing standards.

6.1.3 Check test instrument calibration data against certified standards.

6.1.4 Verify that recording forms, including all of the test documentat~on

requirements, have been prepared.
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6.2 Testing.

6.2.1 Capability Check. The COR will have the right to check laboratory
equipment in the proposed labora~ory for compliance with the standards set forth
in the contract specifications and to check laboratory technician's testing
procedures and techniques.

6.2.2 Capabili ty Re-Check. If the selected laboratory fails the capability
check, the Contractor will be assessed a charge of $675.00 to reimburse the
Government for each succeeding re-check of the laboratory or the checking of a
subsequently-selected laboratory. Such costs will be deducted from the contract
amount due the Contractor.

6.2.3 Project Laboratory. The COR will have the right to utilize the
Contractor's control testing laboratory and equipment to make assurance tests and
to check the Contractor's testing procedures, techniques, and test results at no
additional cost to the Government.

6.2.4 Transportation of Samples for Testing. Costs incidental to the
transportation of samples or materials will be borne by the Contractor. samples
of materials for test verification and acceptance testing by the Government shall
be delivered to the Corps of Engineers Division Laboratory, f.o.b., at the
following address:

For delivery by mail:

For other deliveries:

Director
South Pacific Division Laboratory
U.S. Army Corps of Engineers
P.O. Box 37
Sausalito, CA 94966

Director
South Pacific Division Laboratory
U.S. Army Corps of Engineers
Bridgeway, Foot of Spring St.
(bldg. directly east of 2000 Bridgeway)
Sausalito, CA 94965

7. COMPLETION INSPECTION. At the completion of all work or any increment thereof
establish~d by a completion time stated in the paragraph: COMMENCEMENT,
PROSECUTION, AND COMPLETION OF WORK of the SPECIAL CLAUSES, or stated elsewhere in
the specifications, the CQC System Manager shall conduct a completion inspection
of the work and develop a punch list of items which do not conform to the approved
plans and specifications. Such a list shall be included in the CQC documentation,
as required by paragraph: DOCUMENTATION below, and shall include the estimated
date by which the deficiencies will be corrected. The CQC System Manager or his
staff shall make a second completion inspection to ascertain that all deficiencies
have been corrected and so notify the Contracting Officer' s Representative. The
completion inspection and any defeciency corrections required by this paragraph_
will be accomplished within the time stated for completion of the entire work or
any particular increment thereof if the project is divided into increments by
separate completion dates.
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8. DOCUMENTATION.

8.1 The Contractor shall maintain correct records of quality control operations,
activities, and tests performed including the work of suppliers and
subcontractors. In addition, these records shall include factual evidence that
the required activities or tests have been performed, inclUding but not limited to
the following:

8.1.1 Type and number of control activities and tests involved.

8.1.2 Results of control activities or tests.

8.1.3 Nature of defects, causes for rejection, etc.

8.1.4 Proposed remedial action.

8.1.5 Corrective actions taken.

8.2 These records shall cover both conforming and defective or deficient features
and shall include a statement that supplies and materials incorporated in the work
comply with the contract. Legible copies of these records shall be furnished to
the CO daily. Each report will include the following statement:

I certify the above information is complete and correct,
to the best of my knowledge. All materials, equipment
utilized and work performed were in strict compliance
with the specifications and contract drawings unless
otherwise noted.

9. NOTIFICATION OF NONCOMPLIANCE. The Contracting Officer will notify the
Contractor of any noncompliance with the foregoing requirements. The Contractor
shall, after receipt of such notice immediately take corrective action. Such
notice, when delivered to the Contractor or his representative at the site of the
work, shall be deemed sufficient for the purpose of notification. If the
Contractor fails or refuses to comply promptly, the Contracting Officer may issue
an order stopping all or part of the work until satisfactory corrective action has
been taken. No part of the time lost due to any such stop orders shall be made
the SUbject of claim for extension of time or for excess costs or damage by the
Contractor.

• • • • •
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SECTION 1D

ENVIRONMENTAL PROTECTION

3.1 Environmental Protection Plan shall include but not be limited to the
following:

7. Restoration of Landscape Damage
8. Maintenance of Pollution Control

Facilities
9. Training of Contractor Personnel

in Pollution Control
10. Post Construction Clean Up

Index

1. Scope
2. Quality Control
3. Submittals
4. Subcontractors
5. Notification
6. Protection of Environmental Resources

3. SUBMITTALS. The Contractor shall submit an environmental protection plan in
accordance with provisions as herein specified.

2. QUALITY CONTROL. The Contractor shall establish and maintain quality control
for environmental protection of all items set forth herein. The Contractor shall
record on daily reports any problems in complying with laws, regulations and
ordinances and corrective action taken.

1. SCOPE. This section covers prevention of environmental pollution and damage
as the result of construction operations under this contract and for those
measures set forth in other Technical Provisions of these specifications. For the
purpose of this specification, environmental pollution and damage is defined as
the presence of chemical, physical, or biological elements or agents which
adversely affect human health or welfare; unfavorably alter ecological balances of
importance to human life; affect other species of importance to man; or degrade
the utility of the environment for aesthetic, cultural and/or historical
purposes. The control of environmental pollution and damage requires
consideration of air, water, and land, and includes management of visual
aesthetics, noise, solid waste, radiant energy and radioactive materials, as well
as othe~ pollutants.

(1) A list of Federal, State and local laws, regulations, and permits
concerning environmental protection, pollution control and abatement that are
applicable to the Contractor's proposed operations and the requirements imposed by
those laws, regulations and permits.

(2) Methods for protection of features to be preserved within authorized work
areas. The Contractor shall prepare a listing of methods to protect resources
needing protection, i.e., trees, shrubs, vines, grasses and ground cover,
landscape features, air and water quality, fish and wildlife, soil, historical,
archeological and cultural resources.

(3) Procedures to be implemented to provide the required environmental
protection and to comply with the applicable laws and regulations. The Contrac~or

shall set out the procedures to be followed to correct pollution of the
environment due to accident, natural causes or failure to follow the procedures
set out in acoordance with the environmental protection plan.
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(4) Permit or license and the location of the solid waste disposal area.

(5) Drawing~ showing locations of any proposed temporary excavations or
embankments for haul roads, stream crossings, material storage areas, structures,
sanitary facilities, and stockpiles of excess or spoil materials.

(6) Environmental monitoring plans for the jobsite, including land, water,
air, and noise monitoring.

(7) Methods of protecting surface and groundwater during construction
ac tiviti es.

(8) Work area plan showing the proposed activity in each portion of the area
and identifying the areas of limited use or non-use. Plan should include measures
for marking the limi ts of us e areas.

3.2 Implementation. After receipt of Notice to Proceed, the Contractor shall
submit in writing the above Environmental Protection Plan within 14 days. If the
Contractor fails to submit an acceptable Environmental Protection Plan within the
time herein prescribed, the Contracting Officer may refuse to allow construction
to start or may withhold funds from progress payments in accordance with the
CONTRACT CLAUSE entitled PAYMENTS UNDER FIXED-PRICE CONSTRUCTION CONTRACTS until
such time as the Contractor submits an acceptabl e final plan. Approval of the
Contractor's plan will not relieve the Contractor of his responsibility for
adequate and continuing control of pollutants and other environmental protection
measures.

4. SUBCONTRACTORS. Assurance of compliance with this section by subcontractors
will be the responsibility of the Contractor.

5. NOTIFICATION. The Contr-acting Officer will notify the Contractor in writing
of any observed noncompliance with the aforementioned Federal, State or local laws
or regulations, permits and other elEments of the Contractor's environmental
protection plan. The Contractor shall, after receipt of such notice, inform the
Contracting Officer of proposed corrective action and take such action as may be
approved. If the Contractor fails to comply promptly, the Contracting Officer may
isstE an order stopping all or part of the work until satisfactory corrective
action has been taken. No time extensions shall be granted or costs or damages
allowed to the Contractor for any such suspension.

6. PROTECTION OF ENVIRONMENTAL RESOURCES. The environmental resources within the
proj ect boundaries and those affected outside the limits of permanent work under
this contract shall be protected during the entire period of this contract. The
Contractor shall confine his activi ti es to areas defined by the drawings and
specifications. Environmental protection shall be as stated in the following
subparagraphs.

6.1 Protection of Land Resources. Prior to the beginning of any construction,
the Contractor shall identify all land resources to be preserved wi thin the
Contractor's work area. The Contractor shall not remove, cut, deface, injure, or ­
destroy land resources including trees, cacti, shrubs, vines, grasses, top soil,
and land forms without special permission from the Contracting Officer. No ropes,
cables, or guys shall be fastened to or attached to any trees for anchorage
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unless specifically authorized. Where such special Emer~ncy use is permitted,
the Contractor shall provide effective protection for land and vegetation
resources at all times as defined in the following subparagraphs.

6.1.1 Work Area Limits. Prior to any construction the Contractor shall mark the
areas within the construction work limits that are not required to accomplish all
work to be performed under this contract. Isolated areas within the general work
area which are to be saved and protected shall also be fenced or flagged.
Monuments and markers shall be protected before construction operations
commalce. Where construction operations are to be conducted during darkness, the
markers shall be visible. The Contractor shall convey to his personnel the
purpose of marking and/or protection of all necessary objects.

6.1.2 Protection of Landscape. Trees, cacti, shrubs, vines, grasses, land forms
and other landscape features indicated and defined on the drawings to be pres erve d
shall be clearly identified by fencing, flagging, or any other approved
techniqlBs.

6.1.3 Reduction of Exposure of Unprotected Erodible Soils. Earthwork brought to
final grade shall be finished as indicated and specified. Side slopes and back
slopes shall be protected as soon as practicable upon completion of rough
grading. All earthwork shall be planned and conducted to minimize the duration of
exposure of unprotected soils.

6.1.4 Temporary Protection of Disturbed Areas. Such methods as necessary shall
be utilized to effectiVely prevent erosion and control sedimentation, including
but not limited to the follOWing:

(1) Redardation and control of Runoff. Runoff from the construction site
shall be controlled by construction of diversion ditches, benches, and berms to
retard and divert runoff to protected drainag, courses, and any measures required
by area-wide plans approved under paragraph 208 of the Clean Water Act.

6.1.5 Erosion and SedimElltation Control Devices. The Contractor shall construct
or install all tEmporary and permanent erosion and sedimentation control features
as necessary. TEmporary erosion and sediment control measures such as berms,
dikes, drains, sedimentation basins, grassing and mulching shall be maintained
until permament drainag, and erosion control facilities are completed and
operative.

6.1.6 Location of Field Offices, Storag! and Other Contractor Facilities. The
Contractors' field offices, staging areas, stockpile storage, and tEmporary
buildings shall be placed in areas designated by the Contracting Officer. Ole to
the sensitive nature of riparian habitat in the basin,. strict adherence to the
designated areas is necessary. Temporary movement or relocation of Contractor
facilities shall be made only on approval by the Contracting Officer.

6. 1.7 Spoil Areas shall be mana8:' d and controll ed to limi t spoil to areas
designated and prevent erosion of soil or spoil from entering nearby water courses
or lakes.

6.1.8 Temporary Excavations and Embankments for plant and/or work areas shall be
controlled to protect adjacent areas from dlspollment.
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6.1.9 Disposal of Solid Wastes. Solid wastes (excluding clearing debris) shall
be placed in containers which are emptied on a regular schedule. All handling and
disposal shall be conducted to prevent contamination and shall conform to the
requirements of applicable local, State and Federal laws and regulations.

6.1.10 Disposal of Chemical Waste. Chemical waste shall be stored in corrosion
resistant containers, removed from the work area and disposed of in accordance
wi th Federal, State and local regulations. Crankcase oil and other waste
chemicals shall be captured and not drained onto the ground.

6.1.11 Disposal of Discarded Materials. Discarded materials other than those
which can be included in the solid waste category will be handled as directed by
the Contracting Officer.

6.2 PresE!"vation and RecoV9ry of Historical, Archeological and Cultural
Resources. EXisting historical, archeological and cultural resources within the
Contractor's work area will be so designated by the Contracting Officer and
precautions taken to preserve all such resources as they existed at the time they
were pointed out to the Contractor. The Contractor shall install all protection
for these resources so designated on the drawings and shall be responsible for
their preservation during this contract. If during construction activities the
Contractor observes unusual items that might have historical or archeological
valte all work in the immediate area shall be stopped and such observations shall
be re ported as soon as practicable to the Contracting Officer. Recording and
preservation of historical and archeological finds during construction shall
conform to the requirements of SPECIAL CLAUSES.

6.3 Protection of Water Resources. The Contractor
activities under surveillance, management and control
surface and groundwaters. Special mana~ment techniqlBs
be implemented to control water pollution by the listed
which are included in this contract.

shall keep construction
to avoid pollution of
as set out below shall
construction activities

6.3.1 Washing and Curing Water. Waste waters directly derived from construction
activities shall not be allowed to enter water areas. These waste waters shall be
collected and placed in retention ponds where suspended material can be settled
out or the water evaporates so that pollutants are separated from the water.

6.3.2 CoffE!"dam and Diversion Operations. The Contractor shall plan his
operation and perform all work necessary to minimize adverse impact or violation
of the water quality standard of Federal, state, or local governments.
Construction operations for dewatering, removal of cofferdams shall be controlled
at all times to limit the impact of water turbidity on the habitat for wildlife
and impacts on water quality for downstream use.

6.3.3 Monitoring of Water Areas Affected by Construction Activities shall be the
responsibility of the Contractor. All water areas affected by construction
activities shall be monitored by the Contractor.

6.4 Protection of Fish and Wildlife Resources. The Contractor shall keep-
construction activiti es under surve illance, manaSJament and control to minimize
interference with, disturbance to and damage of fish and wildlife. Species that
require specific attention along with the measures for their protection will be
listed by the Contractor prior to beginning of construction operations.
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6.5 Protection of Air Resources. The Contractor shall keep construction
activities under surveillance, management and control to minimize pollution of air
resources. All activities, equipmEnt, processes, and work operated or performed
by the Contractor in accomplishing the specified construction shall be in strict
accordance with the State of Arizona and all Federal emission and performance laws
and standards. Ambient Air Quality Standards set by the Environmental Protection
A~ncy shall be maintained for those construction operations and activities
specified in this section. Special management techniques as set out below shall
ba implemented to control air pollution by the construction activities which are
included in the contract.

6.5.1 Particulates. Dust particles, aerosols, and gaseous by-products from all
construction actiVities, processing and preparation of materials, such as from
asphaltic batch plants, shall be controlled at all times, including weekends,
holidays and hours when work is not in progress. A permit will be required by
Maricopa County that will require particulate suppression control.

6.5.1.1 Particulates Control. The Contractor shall maintain all excavations,
stockpiles, haul roads, permanent and temporary access roads, plant sites, spoil
areas, borrow areas, and all other work areas within or outside the project
boundaries free from particulates which would cause the air pollution standards
mentioned in paragraph hereinabove to be exceeded or which would cause a hazard or
a nuisance. Sprinkling, treatment with an approve d non-toxic dust palliative,
light bituminous treatment, baghouse, scrubbers, electrostatic precipitators or
other methods will be permitted to control particulates in the work area.
Sprinkling, to be efficient, must be repeated at such intervals as to keep the
disturbed area damp at all times. The Contractor must have sufficiEnt equipmEnt
available to accomplish this task. Particulate control shall be performed as the
work proceeds and whenever a particulate nuisance or hazard occurs.

6.5.2 Hydrocarbons and Carbon Monoxide. Hydrocarbons and carbon monoxide
emissions from equipment shall be controlled to Federal and State allowable limits
at all times.

6.5.3 Odors. Odors shall be controll ed at all times for all construction
activities, processing and preparation of materials.

6.5.4 Monitoring of Air Quality shall be the responsibility of the Contractor.
All areas affected by the construction activities shall be monitored by the
Contractor.

6 •.6 . Protection of Sound Intrusions. The Contractor shall keep construction
activities under surveillance, and control to minimize damage to the environment
by noise. Construction will not be allowed between the hours of 6:00 PM and 7:00
AM without the prior approval of the Contracting Officer.

7. RESTORATION OF LANDSCAPE DAMAGE. The Contractor shall restore all landscape
features damaged or destroyed during construction operations outside the limits of
the approV3d work areas. SUch restoration shall be in accordance with the plan
submitted for approval by the Contracting Officer. This work will be accomplished
at the Contractor's expens e.
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8. MAINTENANCE OF POLLUTION CONTROL FACILITIES. The Contractor shall maintain
all constructed facilities and portable pollution control devices for the duration
of the contract or for that length of time construction activities create the
particular pollutant.

9. TRAINING OF CONTRACTOR PERSONNEL IN POLLUTION CONTROL. The Contractor shall
train his personnel in all phases of environmental protection. The training shall
include methods of detecting and avoiding pollution, familiarization with
pollution standards, both statutory and contractual familiarization with cultural
resource identification, and installation and care of facilities (vegetative
covers, and instruments required for monitoring purposes) to ensure adequate and
continuous environmental pollution control.

10. POST CONSTRUCTION CLEAN UP. The Contractor shall clean up areas used for
construction.

• • • • •
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SECTION 2A

DIVERSION AND CONTROL OF WATER

1. REQUIRElotENT.

1.1 General. All permanent construction shall be carried on in areas free from
water. Water in varying quantities may be flowing in the Agua Fria River during
the entire period of construction as a result of either rainfall or releases from
agricultural irrigation ditches. Runoff from the watersheds is rapid, and, during
periods of rain, intermittent freshets may be expected. The responsibility of the
Contractor for protection of work against water flows is specified in paragraph:
DAMAGE TO WORK of the SPECIAL CLAUSES. At all locations where construction work
is at a lower elevation than the elevation of the stream or ground water at the
time of doing the work, suitable cofferdams or dikes, if necessary, shall be
constructed, the construction area shall be dewatered prior to commencement of
work, and all subgrades, whether for earth fill, stone, or concrete, shall be kept
drained and free of water throughout the working period. Within 10 days after
receipt of Notice to Proceed, the Contractor shall submit plans showing the method
that he proposes to use to dewater each working area and control the water from
rain, sheet flow, stream flow, and any other surface water. The plans shall show
the scheme of operations and a complete layout of drainage pipes, pumps, diversion
channe Is, co fferdams , etc. The plans shall also take into consideration the
following specific requirements.

1.2 Flood Flows. The Contractor shall provide for diversion of channel flows as
hereinafter specified. The channel flows will include water originating from
upstream of the work; adjacent drainages; and in addition any and all ground water
originating within the work. Flood flows are defined as any flow in excess of
5000 cfs.

1.3 Waste Water Treatment Plant. The 30" and 12" diameter pipes orginating from
the wastewater treatment plant and discharging into the Agua Fria River near West
Levee Station 35+50 shall be kept operational during the construction of the
levee.

1.4 Drainage Ditches. The location and depth of any drainage ditch to be
constructed under this contract shall be subject to the approval of the
Contracting Officer. Special precautions shall be taken to avoid impairing the
permanent subgrade, and any excavation below the existing streambed or invert
subgrade shall be refilled with compacted fill in accordance with SECTION: FILLS
AND SUBGRADE PREPARATION by and at the expense of the Contractor.

• • • • •
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SECTION 2B

CLEARING SITE AND REMOVING OBSTRUCTIONS

1. PROTECTION.

1.1 Environmental Protection. All work and Contractor operations shall comply
with the requirements of SECTIONS: ENVIRONMENTAL PROTECTION and EXCAVATION.

2. BURNING. The use of burning at the project site for the disposal of refuse
and debris will not be permitted.

3. REQUIREMENTS.

3.1 General. Except as otherwise specified, and/or indicated, areas to be
cleared will be limited to actual excavation areas and areas on which fills and/or
structures are to be placed. The removal of tree5, shrubs, turf, and other
vegetation outside of these areas shall be held to a minimum and care shall be
exercised not to damage any trees, shrubs, turf, or vegetation which can be left
in place.

3.2 Existing Structures and Obstructions. The Contractor shall clear and grub
the site, including all fill, borrow, and excavation areas, and remove and dispose
of all existing structures and obstructions for project construction, except as
otherwise noted on the drawings. Obstructions which are designated or specified to
be removed but which are not designated or specified to be removed by others shall
be removed by the Contractor. Except as otherwise specified, obstructions
designated to be removed by others will be removed in sufficient time to preclude
interference with the Contractor's operations. Utility relocations are not
considered to be obstructions.

3.2.1 Clearing. Trees smaller than 1-1/2 inches in diameter and other
vegetation, except as specified, shall be cut off at least 6 inches below the
indicated channel subgrade or ground level whichever is lower. Other vegetation
shall be cut off flush or slightly below the original ground surface. Clearing
operations shall be conducted so as to prevent damage to trees, structures, and
installations under construction, or to remain in place, and to provide for the
safety of employees and others. All rubbish, waste dumps, and debris areas shall
be cleared.

3.2.2 Grubbing shall consist of removing all trees, stumps, roots, logs, and
other objectionable vegetable matter in the required fills, foundation areas, and
all excavation areas. In grubbing out stumps and roots, all roots or other timber
more than 1-t/2 inches in diameter shall be removed to at least 3 feet below the
depth of the required excavation or existing ground level, whichever is lower.
Trees and stumps shall be pUlled, not cut off.

3.3 Utilities. Prior to removing an obstruction, all applicable utility
relocations shall have been coordinated in accordance with SECTION: GENERAL
REQUIREMENTS paragraph: Public Utilites, Notices, and Restrictions. Pipes
designated by owners as "abandoned" shall be removed within the limits of the
project as necessary for clearing. All pipe shall be plugged at the cut ends.
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4. DISPOSAL OF CLEARED, GRUBBED, AND REMOVED MATERIAL. All material removed,
except material specified and/or indicated to be salvaged, is designated as scrap,
shall become the property of the Contractor, and shall be removed from the site.
Materials removed during clearing operations may be temporarily used for diversion
and control of water. Disposal shall be in accordance with the requirements of
SECTION: ENVIRONMENTAL PROTECTION.

• • • • •
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SECTION 2C

EXCAVATION

1­
2.
3.
4.
5.

Applicable Publications
General
Blasting
Preservation of Property
Excavation in Vicinity of

Index

6.
7.
8.
9.

Structures 10.

Excavation for Roads
Removal of Unsatisfactory Soils
Disposal of Excavation Materials
Overcut
Excavation for Borrow Material

2C-l

3. BLASTING. Blasting will not be permitted.

1.1 American Society for Testing and Materials (ASTM) Standards.

6. EXCAVATION FOR ROADS will include the excavation of the existing pavement and
subgrade.

Classification of Soils for
Engineering Purposes

D 2487-83

4. PRESERVATIOO OF PROPERTY. All excavation operations shall be conducted in
such a manner that street pavements, sidewalks, curbs, utilities, or other
facilities and improvements which are to remain in place permanently will not be
SUbjected to settlement or horizontal movement.

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

2. GENERAL. Excavation shall consist of the removal of every type of material
encountered (except materials covered by the prOVisions of the SECTION: CLEARING
SITE AND REMOVING OBSTRUCTIONS) in the designated areas or from areas directed.
The material to be removed may include, but is not limited to earth, hardpan,
silt, clay, gravel, cemented sand and gravel, cobbles and boulders, adobe,
detached pieces of stone and concrete, rock fills, existing fills of miscellaneous
debris and rubbish, and other unsuitable materials. Slope lines indicated on the
drawings for temporary cuts do not necessarily represent the actual slope to which
the excavation must be made to safely perform the work. The stability of the
temporary cut slopes and the safety of personnel shall be the responsibility of
the Contractor. Stability of temporary cut slopes may require flatter slopes, in
some instances, than that indicated on the drawings. Excavation for permanent
cuts shall be made to the slope lines indicated. Excavation shall be performed in
a manner which will not impair the subgrade. Except as otherwise specified, the
finish surface of subgrades shall be smooth and shall not vary more than one inch
from indicated grade.

5. EXCAVATIOO IN VICINITY OF STRUCTURES. Excavation within the vicinity of
existing structures, utilities, and drainage pipes to remain in place shall be
performed in a manner to prevent damage to the structure. Earth banks and
facilities to remain in place shall be supported as necessary during excavation.
In general, unless otherwise shown or specified, the actual side slopes will be at
the Contractor's option.
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7. REMOVAL OF UNSATISFACTORY SOILS. The removal of soils which are unsatifactory
for foundations of the channel, structures, levees, roads, and drains, may be
required in certain areas. Unsatisfactory materials shall consist of any material
classified by ASTM 2487 as CH, OH, MH, and OLe Unsatisfactory materials include,
but are not limited to those materials containing roots and other organic matter,
trash, debris, and stones larger than 4 inches. Unsatisfactory materials also
include man-made fills, refuse, or backfills from previous construction.
Satisfactory materials consist of those materials not designated as
unsatisfactory. The Contractor will be required to excavate any such areas to the
depth directed and backfill the areas with compacted fill conforming to the
reqUirements of the SECTION: FILLS AND SUBGRADE PREPARATION.

8. DISPOSAL OF EXCAVATED MATERIALS.

8.1 General. Excavated materials suitable for required fills shall be placed in
temporary stockpiles or used directly in the work. All excess materials suitable
for fills under the various specifications of this contract shall be placed in
miscellaneous fill areas or spread in the borrow areas after borrow excavation is
completed. Excavated material not suitable for fills and unsatifactory materials
shall become the property of the Contractor and shall be removed from the site.
No excavated materials or waste of any kind shall be disposed of at any place
beyond the limits of the work under this contract without the approval of the
Contracting Officer. Prior to placing material, the disposal areas and stockpile
area(s) shall be cleared of trash and vegetation. Clearing shall conform to
the applicable requirements of the SECTION: CLEARING SITE AND REMOVING
OBSTRUCTIONS. The stockpiles and disposal fills shall be placed in a manner to
preclude ponding of water.

8.2 All required fills shall be completed prior to disposal of any materials in
disposal area(s) selected by the Contractor unless approved in writing by the
Contracting Officer.

8.3 Additional requirements for disposal of excess excavated material can be
found in the SPECIAL CLAUSES; SECTIONS: GENERAL REQUIREMENTS; ENVIRONMENTAL
PROTECTION; and CLEARING SITE AND REMOVING OBSTRUCTIONS.

9. OVERCUT'.' Except as otherwise specified or as may be ordered in writing by the
Contracting Officer, any overcut or excavation made outside the lines indicated on
the drawings or directed shall be backfilled with compacted fill, or concrete, and
all excavating, backfilling, compacting of backfill, and concreting occasioned
thereby shall be by the Contractor at no additional cost to the Government. Any
overcut under bridge footings shall be backfilled with concrete.

10. EXC'AVATION FOR BORROW MATERIAL. Borrow for levee fill and soil cement
aggregate shall be taken from the areas indicated on the drawings. Borrow areas
A, B, and C shall be utilized to the greatest extent possible before any
excavation is accomplished in area E. Borrow area D is a required borrow area and
the material shall be removed generally to the limits and configuration shown on
the drawings. All excavated materials removed from the designated borrow areas
and the required borrow area that meet requirements of this specification must be_
used for the construction of this project only. An excavation plan, indicating
the methods and equipment to be used in excavating borrow areas shall be submitted
to the Contracting Officer for approval prior to commencement of excavation in
borrow areas. The methods proposed for transporting material from the borrow
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areas to the batch plant shall be submitted to the Contracting Officer for
approval prior to use. If haul roads are required, the Contractor shall construct
and maintain such roads until project completion. Borrow excavation shall not
exceed 5 feet of cut below the average existing grade. Excavation shall not be
accomplished within 50 feet of electrical transmission tower footings. Upon
completion of excavation in the borrow areas, all slopes shall not be steeper than
1 vertical to 5 horizontal and the areas shall be left in a neat condition, graded
to drain toward the river channel, and in accordance with the requirements
specified in SECTION: ENVIRONMENTAL PROTECTION.

• • • • •
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SECTION 2D

FILLS AND SUBGRADE PREPARATION

One-Dimensional Expansion, Shrinkage
and Uplift Pressure of Soil-Lime
Mixture

Moisture-Density Relations of Soils
Using a 10-Lb. Rammer and an
18-In. Drop

Density of Soil In-Place by the
Sand-Cone Method

Density of Soil and Soil-Aggregate
In-Place By Nuclear Methods (Shallow
Depth)

D 1556-82

D 1557-70

D 2922-81

D 3877-80

1- Applicable Publications 7. Backfills
2. Compaction Equipment 8. Miscellaneous Fill
3. General Requirements for Compacted 9. Subgrade Preparation for Roads

Fills and Compacted Backfills 10. Subgrade Preparation for Soil
4. Compacted Fill, Culverts Cement
5. Compacted Fill, Levee 11- Gravel
6. Compacted Fill, Road

1.1 American Society for Testing and Materials (ASTM) Standards.

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

2. COMPACTION EQUIPMENT.

2.2 Tamping Rollers.

2.1 General. All equipment, tools, and machines shall be maintained in
satisfactory working condition at all times.

2.2.1 Towed. Tamping rollers shall consist of two or more non-vibratory roller
drums mounted side by side in a suitable frame and towed by either a crawler-type
or rubber tired tractor having sufficient power to pUll the roller satisfactorily
when the drums are fully ballasted. Each drum shall be free to pivot about an
axis parallel to the direction of travel. Rollers operated in tandem sets shall
be controlled in a manner such that the prints produced by the tamping feet of the
tandem units are staggered. Each drum of a roller shall have an outside diameter
of not less than 5 feet and shall be not less than 5 feet in length. The space
between two adjacent drums, when on a level surface, shall be not less than 12
inches nor more than 15 inches. Each drum ballasted with fluid shall be equipped
with at least one pressure-relief valve and with at least one safety head. The
safety head shall be equal to union-type safety heads equipped with rupture discs
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suitable for rupturing pressures between 50 and 15 psi as manufactured by Fike
Metal Products Corporation, Blue Springs, Missouri. The pressure-relief valve is
a manually operated valve and shall be opened periodically. Personnel responsible
for opening pressure-relief valves shall be periodically instructed to acertain
that valve openings are free from plugging to assure that any pressure developed
in roller drums is released at each inspection. At least one tamping foot shall
be provided for each 100 square inches of drum surface. The length of each
tamping foot from the outside surface of the drum shall be not more than 10 inches
and shall be maintained at not less than 1 inches. The bearing surface of each
tamping foot shall be flat with a surface area not less than 5 square inches nor
more than 10 square inches. During the operation of rolling, the spaces between
the tamping feet shall be maintained clear of materials which would impair the
effecti veness of the tamping rollers. The weight of a roller when fully loaded
shall be not less than 4,000 pounds per foot of length of drum. The weight of a
roller empty shall be not more than 2,500 pounds per foot of drum length. The
bearing surface, tamping foot size, the drum loading, and operation of the rollers
shall be as required to obtain the desired compaction. If more than one roller is
used on anyone layer of fill, all rollers so used shall be of the same type and
essentially of the same dimensions. Rollers shall be drawn by crawler-type or
rUbber-tired towing tractors at a speed not to exceed 5.0 miles per hour. The
use of rubber-tired towing equipment shall be discontinued if the tires leave ruts
that prevent uniform compaction by the tamping roller, and the substitution of
crawler type towing equipment may be directed by the Contracting Officer.

2.2.2 Self-propelled. The use of self-propelled non-vibratory rollers conforming
to the following specifications will be permitted, and their design and operation
shall be subject to the approval of the Contracting Officer who shall have the
right at any time during the prosecution of the work, to direct such modifications
to the tamping feet or variations in roller drum weight where applicable, as may
be found necessary to secure optimum compaction of the earthfill materials. If
use of self-propelled rollers causes shearing of the fill or laminations in the
fill, or results in inadequate compaction, the Contracting Officer may direct that
the rollers be removed from the fill and that appropriate towed tamping rollers be
used. Two- or three-drum side-by-side units that are either in drive position or
drawn by separate power equipment shall have a clearance between adjacent drums
not less than 12 inches nor more than 15 inches. Two-drum or four-drum equipment
separated by cab and differential and arranged in tandem must have its static
weight equally distributed to all compaction drums and must have the tandem drums

. positions such that the prints of the tamping feet produced by the tandem drums
are staggered. The surface on which the tamping feet are mounted shall have a
minimum outside diameter of 4 feet and at least one tamping foot for each 100
square inches of drum surface. The distance between the centers of any two
adjacent tamping feet shall be not less than 9 inches. The length of each tamping
foot from the outside mounting surface of the drum shall be not more than 11
inches and shall be maintained at not less than 9 inches. The bearing surface of
each tamping foot shall be flat and have a surface area not less than 7 square
inches nor more than 14 square inches. Cupped recesses within the bearing surface
of each tamping foot will be permitted, but shall not exceed 0.5 inches in
depth. During rolling operations, the spaces between the tamping feet shall be
maintained clear of materials which would impair the effectiveness of the tamping­
roller. The weight of all roller drums during compaction of fill materials shall
be maintained uniform and with the weight per foot of drum length not less than
4,300 pounds. For self-propelled rollers with drums capable of being ballasted
with fluid, each drum shall be equipped with at least one pressure-relief valve
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and with at least one safety head. The safety head shall be equal to union type
safety heads equipped with rupture discs suitable for rupturing pressures between
50 and 75 psi as manufactured by the Fike Metal Products Corporation, Blue
Springs, Missouri. The pressure relief valve is a manually operated valve and
shall be opened periodically. Personnel responsible for opening pressure-relief
valves shall be periodically instructed to ascertain that valve openings are free
from plugging to assure that any pressure developed in roller drums is released at
each inspection. For self-propelled rollers in which steering is accomplished
through the use of rubber-tired wheels, the tire pressure shall not exceed
40 psi. The use of the compactor shall be discontinued if the tires leave ruts
that prevent uniform compaction by the tamping roller and the substitution of
appropriate towed tamping rollers may be directed by the Contracting Officer.
When self-propelled roller is provided with a dozer blade, coverages made with the
blade in operation shall not be counted as compaction coverages. Self-propelled
rollers shall be operated at a speed not to exceed 5.0 mph.

2.2.3 Vibratory Rollers. Vibratory rollers shall be equipped with smooth steel
compaction drum and shall be operated at a frequency of vibration during
compaction operations between 1100 and 1500 vpm. Vibratory rollers may be either
towed or self-propelled and shall have an unsprung drum weight that is a minimum
of 60 percent of the rollers' static weight. Towed rollers shall have at least 90
percent of their weight transmitted to the ground through the compaction drum when
the roller is standing in a level position hitched to the towing vehicle. Rollers
shall have a minimum static weight of 20,000 pounds, a minimum dynamic force of
40,000 pounds when operating at 1400 vpm, and an applied force not less than 9,000
pounds per foot of compaction drum length. The level of amplitude and vibration
frequency during compaction will be maintained uniform throughout the zone within
which it is operating. Rollers shall be operated at speeds not to exceed 1.5
miles per hour. The equipment manufacturer shall furnish sufficient data,
draWings, and computation for verification of the above specifications, and the
character and efficiency of this equipment shall be subject to the approval of the
Contracting Officer.

2.2.4 Rubber-Tired Rollers shall have a aun~mum of 4 wheels equipped with
pneumatic tires. The tires shall be of such size and ply as to be capable of
being operated at tire pressures between 80 and 100 pounds per square inch at a
25,000';'pound wheel load. The roller wheels shall be located abreast and be so
designed that each wheel will carry approximately equal load in traversing uneven
ground. The spacing of the wheels will be such that the distance between the
nearest edges of adjacent tires will not be greater than 50 percent of the rated
tire width of a single tire at the operating pressure for a 25, OOO-pound wheel
load'.' The roller shall be proVided with a body suitable for such ballast loading
that ,the load per wheel may be varied as directed by the Contracting Officer from
18,000 to 25,000 pounds. The roller shall be towed at speeds not to exceed 5
miles per hour. The character and efficiency of this equipment shall be subject
to the approval of the Contracting Officer. If the rubber-tired rollers cause
shearing of the fill or laminations in the fill, the Contracting Officer may
direct that the rollers be removed from the fill and that tractor-drawn tamping
rollers be used.
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2.2.5 Mechanical Tampers. Compaction of material, in areas
impracticable to use a roller, shall be performed by the use
mechanical tampers.
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3. GENERAL REQUIREMENTS FOR COMPACTED FILLS AND COMPACTED BACKFILLS.

3.1 Control. Moisture-density relations shall be established by the Contractor.
Field density tests shall be performed by the Contractor in sufficient number and
in such locations to insure that the specified density is being obtained.
Moisture-density relations and field densities shall be reported on approved
forms. One copy of density data less dry weight determinations shall be provided
on the day each test is taken. The completed test reports shall be provided to
the Contracting Officer on the work day following the test.

3.1.1 Laboratory Control. One moisture-density relation shall be made for each
classification, blend or change in classification of soil material encountered.
Approval of lIlOisture-density relations shall be obtained prior to the compacting
of any material in the work. The moisture-density relations shall be determined
in a laboratory in accordance with ASTM D 1557, modified as specified hereafter.

3.1.1.1
specimen.

A separate batch of materials will be used for each compaction test
No materials will be re-used.

3.1.1.2 The desired amount of mixing water will be added for each compaction test
specimen, mixed well, and the mixture will be placed in a container with an
airtight cover and allowed to cure for 24 hours. A shorter curing time may be
allowed where tests show that shortening the curing time will not affect the
results.

3.1.2 Field Control. Field in-place density shall be determined in accordance
with ASTM Specifications D 1556, except that in each test, the weight of the
disturbed sample representing the full depth of layer shall be not less than 10
pounds for fine grain material and 12 pounds for coarse grain material using a
scale for weighing of sufficient capacity and sensitive to .01 pounds. The
density tests shall be well distributed and shall average not less than one test
for each 2000 cubic yards of compacted fill or backfill material, and not less
than one test per 10,000 square feet of subgrade area. At least one test shall be
made for each 2 feet of elevation of compacted material processed as a unit and at
least one test shall be made in each area compacted. Determination of in-place
densities using the nuclear method (ASTM D 2922) may be used to supplement the
sand-cone density tests, but will not be permitted as the primary control. In
using a nuclear density device the results obtained using factory supplied curves
must be compared with density and water contents determined by the sand-cone
method. If field density tests determined by the nuclear method vary by more than
3 pounds per cubic foot from comparison sand-cone tests, and are consistently high
or low, then adjustment of the calibration curve is necessary.

3.1 .3 Moisture-Density Curves for Cohesionless and Cohesive Material.
Cohesionless materials include gravels, gravel-sand mixtures, sands, and gravelly
sands. Cohesive materials include clayey and silty gravels, gravel-silt mixtures,
clayey and silty sands, sand-clay mixtures, clays, silts, and very fine sands.
When results of compaction tests for moisture-density relations are recorded on
graphs, cohesionless soils typically show straight lines or reverse-shaped
moisture-density curves, and cohesive soils will show normal moisture-density­
curves.
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3.2 Settling of Fills or Backfills with Water will not be permitted, except as
specified hereinafter for backfills and culverts.

3.3 Fill material shall be obtained from the required excavations i shall be free
from sod, roots, brush, debris, trash or other objectionable material, and shall
contain no stone whose greatest dimension is more than 3/4 of the layer thickness
after compaction.

3.4 Placement. Fill material shall not be placed against concrete which has not
been in place at least 14 days or until the concrete has attained a strength of
2,500 p.s.i. when tested in accordance with the SECTION: CONCRETE. Heavy
equipment shall not be operated over pipes and buried structures until at least 2
feet of fill material has been placed and compacted over them in conformance with
the requirements of SECTION: CULVERTS. Compacted fill and backfill shall' be
placed with suitable equipment in horizontal layers which after compaction, shall
not exceed 12 inches in depth for rubber-tired or vibratory rollers, 6 inches in
depth for tamping rollers, and 4 inches in depth when mechanical tampers are
used. The Contractor may vary the layer thickness within these limits for most
efficient operations. Material containing stones shall be placed in a manner to
prevent the stones from striking the concrete structures and to prevent the
formation of voids.

3.5 Moisture Content. Material shall have a uniform moisture content while being
placed and compacted. Water shall be added at the source, if required, or by
sprinkling each layer of material during placement. Uniform distribution of
moisture shall be obtained by disking, harrowing, or otherwise manipulating the
soil during and after the time water is added. Material containing an excess of
moisture shall be manipulated with suitable implements to facilitate maximum
aeration and shall be permitted to dry to the proper consistency before being
compacted. Fill shall have a maximum moisture content of not more than 2 percent
above optimum and a minimum moisture content of not less than 2 percent below
optimum.

3.6 Compaction. No layer of fill shall be compacted before the appropriate
uniform moisture content has been obtained. (If the compacted surface of any
layer of material is ~etermined by the Contracting Officer to be too smooth to
bond properly with the succeeding layers, it shall be scarified by an approved
method. ) Scarified areas shall be compacted as specified for the fill placed
thereon. Rollers will not be permitted to operate within one foot of channel or
structure walls or over buried structures until the compacted fill over the top of
the structures has reached a depth of 2 feet. Compaction equipment shall be so
operated that structures are not damaged nor overstressed during compaction
operations. Mechanical tampers shall be used for compaction of fill material
adjacent to structures where rolling equipment is impracticable for use in
compaction.

4. COMPACTED FILL, CULVERTS. Bedding and backfill for culverts shall conform to
the requirements of SECTION: CULVERTS.

5. COMPACTED FILL, LEVEE.

5.1 Preparation for Placing. Before placing material for compacted fill, the
foundation surface shall be cleared of all existing obstructions, vegetation, and
debris. Unsuitable material not meeting the requirements for fill material shall
be removed where directed, and the existing surfaces scarified to a depth of 6
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inches before placing the fill. Sloped ground surfaces steeper than one vertical
to 4 horizontal, on which fill or compacted backfill is to be placed, shall be
stepped in such a manner that the compaction equipment will bear on the full depth
of the fill layer.

5.2 Compaction. Each layer of levee fill shall be compacted to not less than
90 percent of maximum density as determined by ASTM D 1557.

5.3 Trimming. The river side and top of levees shall be trimmed to the lines
indicated on the drawing with a tolerance of plus or minus one inch as measured
perpendicular to the slope. Any material loosened by trimming shall be
recompacted. The land side of levees shall be trimmed to a uniform alinement at
top of levee and to a reasonably uniform slope at, or outside the lines on the
drawings. The ramps shall be trimmed to a uniform alinement and reasonably
uniform slopes.

6. COMPACTED FILL, ROAD.

6.1 Location. Compacted road fill shall consist of fill placed for road
construction, excluding levee fill and all other fill and backfill within the road
right-of-way.

6.2 Compaction. Each layer of road fill shall be compacted to not less than
90 percent of maximum density as determined by ASTM D 1557, except the upper
6 inches of fill shall be compacted to not less than 95 percent of maximum
density.

6.3 Trimming. All shoulders and side slopes shall be neatly and accurately
trimmed to the cross section indicated.

7. BACKFILLS.

7.1 Backfill and Fill About Structures.

7.1.1 Location. Backfill shall consist of all fill against and/or around
structures, except backfill for culvert trenches.

7.1 .2 Material. Backfill and fill material shall be obtained from the required
excavation and borrow source(s) as approved by the Contracting Officer. In
general, the best material available will be designated as backfill and fill about
structures. Backfill may consist of sand, gravelly sand, silty sands, and clayey
sands. Organic material, silt, clay, broken concrete or pavement, boulders and
other objectionable material shall not be used.

7.1.3 Placing. Fill material shall not be placed against concrete which has not
been in place at least 14 days or until the concrete has attained a strength of
2,500 p. s. 1. when tested in accordance with SECTION: CONCRETE. Fill shall be
placed in layers no greater than 4 inches after compaction.

7.1.4 Compaction shall be not less than 90 percent of maximum density as-
determined by ASTM D 1557 except that backfill in levee fill sections shall not be
less than 95 percent of maximum density as determined by ASTM D 1557.

7.2 Backfill, Culvert Trenches.
SECTION: CULVERTS.

Backfill for culverts shall conform to
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7.3 Backfill, Toe shall consist of material placed over the toe of the soil
cement protection. In general, the fill shall consist of material suitable for
compacted fill placed in horizontal layers not more than 9 inches in thickness
after compaction, smoothed and dressed to the lines and grades indicated, and
compacted to not less than 90 percent maximum density as determined by
ASTM D 1557. No depressions shall be left in toe backfill areas.

8. MISCELLANEOUS FILL shall consist of material placed in the areas indicated
and shall be placed in layers which shall not exceed 24 inches in depth before
consolidation. Miscellaneous fill shall be free of broken concrete, rock, and
bituminous paving. No depressions in which water might pond shall be left in
miscellaneous fill areas. The finished areas shall be sloped to drain.
Compaction other than that obtained by the controlled movement of the construction
equipment will not be required.

9. SUBGRADE PREPARATION FOR ROADS. The subgrade shall be alternately watered and
scarified until the material is uniformly moistened throughout for a depth of not
less than 6 inches. All stones larger than 4 inches in diameter, and hard ribs of
earth shall be removed. All unsatisfactory materials, as defined in paragraph:
REMOVAL OF UNSATISFACTORY SOILS of SECTION: EXCAVATION, shall also be removed.
The amount of water to be applied shall be that which is required to provide
optimum results in compaction under rolling. Following the above operations, the
roadbed shall be shaped to a true cross section sufficiently higher than the
specified grade to allow for subsequent compaction and then be thoroughly
compacted to not less than 95 percent of maximum density as determined by ASTM D
1557. After the subgrade has been prepared and completed, the surface shall be
firm, hard, and unyielding, with a true, even, and uniform surface conforming to
the grade and cross section indicated on the drawings. All points of the finished
subgrade shall be not more than 1/4 inch below or above true subgrade. Testing
requirements and frequencies shall be as described in paragraph: GENERAL
REQUIREMENTS FOR COMPACTED FILLS AND COMPACTED BACKFILLS.

10. SUBGRADE PREPARATION FOR SOIL-CEMENT.

10.1 The areas which shall receive soil-cement shall be cleaned of debris, trash,
organics, and unsuitable materials, and excavated to the lines and grades as shown
on the drawings without damage to the subgrade. The subgrade for the soil-cement
fill shall be compacted to at least 95 percent maximum density as determined by
ASTM D 1557 to a depth of at least 12 inches and shall be capable of withstanding,
without displacement, the compaction specified for the soil-cement mixture.
Unsatisfactory subgrade material shall be removed and replaced with acceptable
material in accordance with paragraph: REMOVAL OF UNSATISFACTORY SOILS of
SECTION: EXCAVATION. Testing requirements and frequencies shall be as described
in paragraph: GENERAL REQUIREMENTS FOR COMPACTED FILLS AND COMPACTED BACKFILLS.

11. GRAVEL.

11.1 Location. Gravel for the levee shall consist of the gravel course over the
compacted fill for the levee as specified in SECTION: MISCELLANEOUS AGGREGATES.

11.2 Compaction. Gravel for the levee shall be compacted to not less than
90 percent of maximum density as determined by ASTM D 1557.

• • • • •
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SECTION 2E

CULVERTS

1.4 American Society for Testing and Materials (ASTM) Standards.

1.3 American Association of State Highway and Transportation Officials (AASHTO),
Standards.

7. Concrete and Vitrified Clay Pipe
Joints

8. Excavation and Trenching for
Pipe Culverts

9. Bedding for Culverts
10. Placing Pipe
11. Backfilling

Rubber: Sampling and Testing

Vitrified Clay Pipe, Extra Strength,
Standard Strength, and Perforated

Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

Packing; Jute, Twisted

Sealing Compound, Preformed Plastic,
for Expansion Joints and Pipe Joints

Air Content of Freshly Mixed Concrete
by the Pressure Method

Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

Joint for Circular Concrete Sewer and
Culvert Pipe Using Flexible
Watertight Gaskets

Mortar for Unit Masonry

Compression Joints for Vitrified Clay
Pipe and Fittings
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No. 601

HH-P-117

M 170-84

SS-S-210A

M 65-80

M 198-75 (1982)

C 231-82

C 270-73

C 425-75

C 76-84a

1.1 Federal Specification (Fed. Spec.).

1.2 Federal Standards (Fed. Std.).

1. Applicable Publications
2. Delivery, Storage, and Handling

of Materials
3. Manufacturer's Recommendations
4. Tests for Pipe
5. Pipe for Culverts
6. Materials for Drainage Structures

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.
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C 443-79

c 700-78a (R1983)

C558-82

D 1556-82

D 1557-78

D 1751-73 (1978)

D 1752-67 (1978)

Joints for Circular Concrete Sewer and
Culvert Pipe, Using Rubber Gaskets

Vitrified Clay Pipe, Extra Strength,
Standard Strength, and Perforated

Moisture Density Relations of Soil
Cement Mixtures

Density of Soil in Place by the
Sand-Cone Method

Moisture-Density Relations of Soils,
and Soils-Aggregate Mixtures Using
10-lb. (4.5-Kg) Rammer and 18-in.
(457-mm) Drop

Preformed Expansion Joint Fillers for
Concrete Paving and Structural
Construction (Non-extruding and
Resilient Bituminous Types)

Preformed Sponge Rubber and Cork
Expansion Joint Fillers for
Concrete Paving and Structural
Construction

2. DELIVERY, STORAGE, AND HANDLING OF MATERIALS.

2.1 Delivery and Storage. Materials delivered to site shall be inspected for
damage, unloaded, and stored with the minimum of handling. Do not store materials
directly on the ground. Inside of pipes and fittings shall be kept free of dirt
and debris.

2.2 Handling. Materials shall be handled in such a manner as to insure delivery
to· the trench in sound undamaged condition. Pipe shall be carried to the trench
not dragged. Gasket materials and plastic materials that are not to be installed
immediately shall not be stored in the direct sunlight.

3. MANUFACTURER'S RECOMMENDATIONS. Where installation procedures or any part
thereof are reqUired to be in accordance with the recommendations of the
manufacturer . of the material being installed, printed copies of these
recommendations shall be furnished to the Contracting Officer prior to
installation. Installation of the item will not be allowed until the
recommendations are received. Failure to furnish these recommendations can be
cause for rejection of the material.

4. TESTS FOR PIPE. Certified copies of test reports demonstrating conformance to
applicable pipe specifications shall be delivered to the Contracting Officer
be fore pipe is installed. Strength tests for concrete and clay pipe as required_
in applicable specifications shall be the three-edge bearing tests.

5. PIPE FOR CULVERTS shall be as indicated and shall conform to reqUirements for
the following pertinent types.
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5.1 Reinforced Concrete Pipe. ASTM C 76 or AASHTO M 170, type a~ shown on the
drawing~.

5.2 Mortar. Type M, conforming to ASTM C 270 except the maximUIII placement time
shall be 30 minute~ after the ingredients are mixed with water.

5.3 Vitrified Clay Pipe. ASTM C 700 or AASHTO M 65, extra strength type.

6. MATERIALS FOR DRAINAGE STRUCTURES.

6.1 Concrete. Unle~~ otherwise specified, concrete and reinforced concrete shall
conform to the requirements of the SECTION: C(MCRETE, 4,000 psi compres~ive
strength at 28 day~. The concrete mixture shall have air content by volume of
concrete, based on measurement~ made illlllediately after discharge from the mixer,
of 5 to 7 percent when maximum size of coarse aggregate exceed~ 1-1/2 inches. Air
content shall be determined in accordance with ASTM C 231. The concrete covering
over :steel reinforcing :shall be not less tnan 1-1/2 inches thick for walls and
flooring. Concrete covering deposited directly against the ground shall have a
thickness of at least three inches between steel and ground. Expansion-joint
filler material shall conform to ASTM 0 1751 and 0 1752, or shall be resin
impregnated fiberboard conforming to the PhY~ical requirements of ASTH 0 1752.

6.2 Mortar. Mortar for pipe joints and connectioM to other drainage structures
shall conform to ASTM C 270, Type M, except the maximua placement tiae shall be
30 minute~ after the ingredients are mixed with water.

6.2.1 The inside of the joint shall be wiped clean and finished smooth. In pipe
too small for a man to work inside, wiping may be done by dragging a ~uitable swab
or long-handled brush through the pipe as work progre~ses. The mortar bead on the
outside shall be protected from air and sun with a proper covering until
satisfactorily cured.

7. CONCRETE AND VITRIFIED CUY PIPE JOINTS. Unle~s otherwi~e specified, one of
the following method~ of jointing for bell-and-spigot and. tongue-and-groove pipe
shall be used:

7.1 Cement-Mortar Bell-And-Spigot Joint. The first pipe shall be bedded to the
established grade line , with the bell end placed upstream. The interior surface of
the bell shall be carefully cleaned with a wet brush and the lover portion of the
bell filled with mortar to such depth as to bring inner surfaces of abutting pipes
flu~h and even. The spigot end of each subsequent pipe shall be cleaned with a
wet brush and uniformly matched into the bell so that sections are closely fitted.
After each Mction is laid, remainder of the joint shall be fUled with mortar,
and a bead sball be formed around the outside of the joint with sufficient
additional a;)rtar. Cement mortar, finish, and protection of joints shall be as
specified in paragraph: MlTERIALS FOR DRAINAGE STRUCTURES: Mortar. If the mortar
is not sufficiently stiff to prevent appreciable slump before settinl, the outside
of the joint ~hall be wrapped or bandaged with cheesecloth to hold the mortar in
place.

-- ":,.;.,

7.2 Cement-Mortar Oakum Joint for Bell-And-Spigot Pipe. A closely twi~ted gasket
shall be made of joint packing, conforming to Fed. Spec. HH-P-117, of diameter
required to support the spigot end of the pipe at the proper grade and to make the
joint concentric. Joint packing shall be in one piece of sufficient length to
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pass around the pipe and lap at the top. This gasket shall be thoroughly
saturated with neat cement grout. The bell of the pipe shall be thoroughly
cleaned wtth a vet brush, and the gasket shall be la1d 1n the bell for the lower
third of the circumference and covered with mortar. The spigot of pipe shall be
thoroughly cleaned with a wet - brush, inserted in the bell, and carefully driven
home. A small amount of mortar shall be inserted in the annular space for the
upper two-thirds of the circumference. The gasket then shall be lapped at the top
of the pipe and driven home in the annular space with a calking tool. The
remainder of annular space then shall be filled completely with mortar and beveled
at an angle of approximately 45 degrees with the outside of the bell. If the
mortar is not sufficiently stiff to prevent appreciable slump before setting, the
outside of the joint thus made shall be wrapped with cheesecloth. Placing of this
type of joint shall be kept at least five joints behind laying operations.

7.3 Cement-Mortar Diaper Joint for Bell-And-Spigot Pipe. The pipe shall be
centered so that annular space is tmiform. The annular space shall be calked with
joint packing conforming to Fed. Spec. HH-P-117. Before calking, the inside of
bell and outside of spigot shall be clean.

7.3.1 Diaper bands shall consist of heavy cloth fabric to hold the grout in place
at the joints and shall be cut into such lengths that they will extend one-eighth
of the circumference of pipe above the spring line on one side of the pipe and up
to the spring 11ne on the other side of the pipe. Longitudinal edges of fabric
bands shall be rolled and stitched around two pieces of wire. Width of fabric
bands shall be such that after the fabric has been securely stitched at both ed.es
with wires, the wires will be uniformly spaced not less than 8 inches apart.
Wires shall be cut into lengths to pass around the pipe with sufficient extra
length for the ends to be twisted at the top of pipe to hold the band securely in
place; bands shall be accurately centered around the lower portion of joint.

7.3.2 Grout shall be poured between band and pipe from only the high side of
band, until grout rises to the top of the band at the spring line of the pipe, or
as nearly as possible, on the opposite side of pipe, to insure a thorough ,sealing
of joint around the portion of pipe covered by the band. 511t, slush, water, or
polluted mortar grout forced up on the lower side shall be carefully forced out by
the pouring and removed.

7 •3.3 The remaining unfilled upper portion of the joint shall then be filled with
mortar and a bead formed around the outside of this upper portion of the Joint
with sufficient amount of additional mortar. The diaper shall be left in place.
Placing of this type joint shall be kept at least five joints behind actual laying
of pipe. No backfill1D1 around joints shall be done tmt1l joints have been fully
inspected and approved.

7.4 Cement-Mortar Tongue-And-Groove Joint. The first pipe shall be bedded
carefully to the established grade11ne with the groove upstreu. A shallow
excavation shall be made underneath the pipe at the joint and filled with mortar
to prOVide a bed for the pipe. The grooved end of the first pipe shall be
carefully cleaned with a wet brush, and a layer of soft mortar applied to the
lower half of the groove. The tongue of the second pipe shall be cleaned."
carefully with a wet brush; while in horizontal position, a layer of soft mortar~
shall be applied to the upper half of the tongue. The tongue end of the second
pipe then shall be inserted in the grooved end of the first pipe until mortar is
squeezed out on interior and exterior surfaces. Sufficient mortar shall be used
to fill the Joint completely and to form a bead on the outside.
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7.5 Cement-Mortar Diaper Joint for Tongue-And-Groove Pipe. The joint shall be of
the type described in paragraph: Cement-Mortar Tongue-And-Groove Joint above,
except that the shallow excavation directly beneath the joint shall not be filled
wi th mortar until after a gauze or cheesecloth band dipped in cellent mortar has
been wrapped around the outside of the joint. The cement-mertar bead at the joint
shall be at least 1/2-inch thick, and the width of the diaper band shall be at
least eight inches. The diaper shall be left in place. Placing of this type
joint shall be kept at least five joints behind the actual laying of the pipe. No
backfilling around the joints shall be done until joints have been fully inspected
and approved.

7.6 Rubber Gasket Joint. Design of joints and physical requirements for rubber­
type gaakets shall conform to ASTM C 443 or AASHTO M 198. Gaskets shall have not
more than one factory-fabricated splice, except that two factory-fabricated
splices of the rubber gasket type are permitted if nominal diameter of pipe being
gasketed exceeds 54 inches. Material conforming to Fed. Spec. SS-S-210 is
acceptable as an alternate to ASTH C 443 provided the necessary installation
instructions are furnished. Gaskets or jointins materials shall not swell mere
than 100 percent by volume when illlllersed in accordance with Method 6211 of Fed.
Std. 601, in immersion medium No. 3 for 70 hours at 212 degrees F. Certified
copies of test results shall be delivered to the Contracting Officer before
gaskets or jointins materials are installed. Alternate types of watertight joint
may be furnished if specifically approved. Gaskets and joining materials shall be
as recommended by the particular manufacturer in regard to use of lubricants,
cements, adhesives, and other special installation requirellents. Surfaces to
receive lubricants, cements, or adhesives shall be clean and dry. Gaskets and
jointing materials shall be affixed to the pipe not more than 24 hours prior to
the installation of the pipe, and shall be protected froll the sun, blowing dust,
and other deleterious agents at all tillleS. Gaskets and jointing ..teriab shall
be ins pected before ins ta llins the pipe; any loose or iJIIproperly affixed gaskets
and jointing materials shall be rellOved and replaced. The pipe shall be aligned
wi th the prev iously ins talled pipe, and the joint pulled together. If, while
making the joint, the gasket or jointing material becomes loose and· can be seen
through the exterior joint recess when joint is pulled -up to wi thin one inch of
closure, the pipe shall be removed and the joint remade.

7. 7 Plastic conforJlling to ASTH C 425 may be used with clay pipe. Plaatic shall
be molded in the annular space or on the spigot of the pipe, or both, in a plant
especially equipped for the purpose.

8. EXCAVATICII AND TRBliCHING FOR PIPE CULVERTS. Excavation of trenches shall be
in accordance with the applicable portions of SECTION: EXCAVATICII and the
fol+owing re~1relllents.

8. 1 Trenchinl. Sheeting and bracing where required shall be placed within the
trench width as specified in SECTION: EXCAVATICII. Care shall be taken not to
over excavate. Where trench widths are exceeded, redesign vi th a resultant
increase in cost of stronger pipe or special installation procedures shall be
necessary. Cost of this redesign and increased cost of pipe or installation shall
be borne by the Contractor without additional cost to the Governllent. --;..~

8.2 Removal of Rock. Rock encountered during excavation in either ledge or
boulder formation shall be replaced with satisfactory uterials containing no
stone larger than recommended by the pipe manufacturer to provide a compacted
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earth cushion having a thickness between unremoved rock and the pipe of at least 8
inches or 1/2-inch for each foot of fill over the top of the pipe, whichever is
greater, but not D:)re than three-fourths the nominal diameter of the pipe. Where
bell-and-spigot pipe is used, the cushion shall be maintained under the bell as
well as under the straight Portion of the pipe. Satisfactory _terials are
defined in accordance with paragraph: REMOVAL OF UNSATISFACTORY SOILS of
SECTION: EXCAVATION.

8.3 Removal of Unstable Haterial. Where wet or otherwise unstable soil incapable
of properly supporting the pipe, as determined by the Contracting Officer, is
encountered in bottom of trenCh, such material shall be removed to depth required
and replaced to the proper grade with satisfactory material, compacted as provided
in paragraph: BACKFILLING. When removal of unstable material is due to the fault
or neglect of the Contractor in his performance of shoring and sheeting, water
removal, or other specified requirements, resulting material shall be excavated
and replaced.

9. BEDDING FOR CULVERTS.

9.1 General. Bedding for culverts shall consist of sand fill placed around the
pipe in accordance with paragraph: BACKFILLING. Compacted fill above the bedding
shall be placed in accordance with paragraph: BACKFILLING.

9.1.1 Haterial for the bedding of the culvert shall be clean sand, free of trash,
organic materials, debris, and with 100 percent passing the No. 4 sieve and not
more than 10 percent passing the No. 100 sieve.

9.1.2 Haterial for the compacted fill above the bedding shall not contain any
stone larger than 3/4 inch and may consist of sand, gravelly sand, silty sands,
and clayey sands. Organic material, silt, clay, broken concrete or pavement,
boulders and other objectionable material shall not be used.

9.2 Placing. The bedding surface for the pipe shall provide a firm foundation of
uniform density throughout the entire length of the pipe. The pipe shall be
bedded carefully on a foundation accurately shaped and rounded to conform to the
lowest one-fourth of the outside portion of circular pipe, for the entire length
of pipe •. When necessary, the bedding shall be tamped. Bell holes and depressions
for joints shall be only of such length, depth, and width as required for properly
making the partiCUlar type joint.

10. PUCING PIPE. Each pipe shall be carefully exaained before beiDa laid, and
defective or d-aed pipe shall not be used. Pipelines shall be laid to the
grades and al1neM11t indicated. Proper facilities shall be provided for lowering
sections of pipe into trenches. Under no circumstances shall pipe be laid in
water, and no pipe shall be laid when trench conditions or weather are unsuitable
for such work. Diversion of drainace or' dewatering of trenches during
construction shall be provided as necessary. All pipe in place shall be inspected
before backfilling, and those damaced during place_nt shall be re80ved and
replaced at no additional cost to the Government.

10.1 Concrete and Vitrified Clay Pipe. Laying shall proceed upcrade with spigot
ends of bell-and-spigot pipe and tongue ends of tongue-and-creove pipe pointing in
the direction of· the flow.
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11 • BACIFILLING.

11 • 1 Backtilling Pipe Trenches. Atter the bedding has been prepared and the pipe
installed, clean sand as defined in paragraph: BEDDING FOR CULVERTS, shall be
placed along both sides of pipe in a single lift to the springing line (maxilllUm
horizontal dimension of a pipe). The backfill shall be brought up evenly on both
sides of pipe for the full length of pipe. Water shall be applied to the sand
fill by jetting in a manner, quantity, and at a rate sufticient to thoroughly
saturate the entire lift. Vibrating compaction equipment shall be used to obtain
not less than 85 percent of maximum density as determined by ASTM D 1557. Care
shall be taken to insure thorough compaction of the satisfactory material \U1der
the haunches of the pipe. Above the springing line, the trench shall be tilled
with satisfactory material containing no stone larger than that recommended by the
pipe manufacturer. The satisfactory material, at a lDOisture content that will
facilitate compaction, shall be placed along both sides ot pipe in layers not
exceeding 4 inches in compacted depth. The backfill shall be broUght up evenly on
both sides or pipe for the full length or pipe. Each layer shall be thorOUghly
compacted with mechanical tampers or Vibrators to not less than 85 percent of
maximum density. This method of filling and compacting shall continue until the
fill has reached an elevation of at least 24 inches above the top of the pipe.
The remainder of the trench shall be backfilled and oompacted by the spreadina and
rolling or compacted by mechanical tampers or vibrators in layers not exceeding 6
inches compacted to 90 percent of maximUII density (ASTM D 1557). Where it is
necessary in the opinion of the Contracting Officer, any sheeting and/or portions
of bracina used shall be lett in place, and the contract will be adjusted
accordingly. Untreated sheetina shall not be left in place beneath structures or
pavements.

11 .2 Backfilling Pipe Trenches in Fill sections. For pipe placed in till
sections, backfill material and the placement and compaction procedures shall be
as specified above. The fill material above the springing line shall be uniformly
spread in layers longitudinally on both sides of pipe, not exceeding 4 inches in
compacted depth, and shall be compacted by rolling parallel with pipe or by
mechanical tamping or vibrating to obtain not less than 85 percent of maximum
density (ASTH D 1557), Prior to commencing normal filling operations, the crown
width of the fill ata.height of 24 inches above the top of the pipe shall extend
a distance of not less than twice the outside pipe diameter on each side of the
pipe or 12 feet, whichever is less. After the backfill has reached at least
24 inches above the top of the pipe, the remainder of the fill shall be placed and
thoroughly compacted in layers not exceeding 6 inches.

11.3 - Backfilling Pipe Trenches in Soil-Cement sections. For pipe placed in soil­
cement till sections, after the pipe beddina has been prepared and the pipe
installed, eoil-celHllt material shall be placed alona both sides of the pipe and
made to raIIP over the pipe in compacted lifts not to exceed 4-inches until the
pipe is covered with a minimUII of 24-inches of soil-cement. The gradient of the
ramp shall be 11mited to a maximum of 10 percent. The soil-ceIMnt fill shall be
brought up evenly on both sides and for the full lenath of the pipe along the
soil-cement facing. Vibratory compacting equipment shall be used to obtain not
less than 98 percent of maximum density as determined by ASTM D 558. care -_11
be taken to insure thorough compaction of the soil-ce.ent flll under the haunches
of and around the pipe to prevent damage to the pipe. So11 cement shall conform
to the specifications set forth in SECTION: SOIL-CEHENT.
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11.4 Movement ot Construction Machinery. Movement ot construction machinery over
a culvert at anY' stage of the oonstruction shall be at the Constractor t s risk.
Any pipe dauged thereby shall be repaired or replaced at the expense or the
Contractor.

11.5 Compaction.

11.5.1 Laboratory Control. The moisture-density relations shall be determined in
a laboratory in accordance with ASTH 0 1557 and ASTH 0 558.

11.5.2 Field Control. Field density tests shall be well distributed and shall
a verage not less than one test per 2 feet depth or less of backfill for each 200
lineal feet of trench. At least one test shall be made in each trench. Field in­
place density shall be detemined in accordance with ASTH 0 1556, except that in
each test, the weight ot the disturbed sample representing the full depth ot layer
shall be not less than 10 pounds for fine grain material and 12 pounds tor coarse
grain material using a scale for weighing of sufficient capacity and sensitive to
.01 pounds.

• • • • •
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SECTION 2F

AGGREGATE BASE (ARIZONA)

Resistance to Abrasion of 5aall Size
Coarse Aggregate by Use of the
Los Angeles Machine

Particle-Size "Analysis of Soils

Sieve or Screen Analysis of Fine and
Coarse Aggregates

Density of Soil in Place by the
sand-Cone Method

Sieves for Testing Purposes

Moisture Unit Weight Relations of
Soils and Soil Aggregate Mixtures
Using la-lb. (4.5 Kg) Rammer and
18-in. (457 m.) Drop

Haterials Finer than No. 200 (75-11)
Sieve in Mineral Aggregates by
Washing

Test Method for Liquid Limit, Plastic
Limit, and Plasticity Index of Soils

Sampling Aggregates

E 11-81

C 117-84

D 4318-83

D 75-82

D 422-63 (R 1972)

D 1556-82

D 1557-78

C 131-81

C 136-84a

1- Applicable Publications 9. Mixing and Placing Materials
2. Materials 10. Compaction
3. Sampling and Testing 11 • Edges of Base Course
4. Equipment 12. Smoothness Test
5. Operation of Pits or Quarries 13. Thickness Control
6. Weather Limitations 14. Maintenance
7. Preparation of Underlying Surface 15. Waybills and Delivery Tickets
8. Grade Control

1.1 American Society for Testing and Materials (ASTH) Publications.

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

2. MATERIALS. Aggregates shall consist of crushed stone, crushed gravel, ang1,Jj.ar
sand, soil, or other sound, durable, approved materials processed and blendeil" or
naturally combined. Aggregates shall be durable and sound, free froll lumps and
balls of clay, organic matter, objectionable coatings, and other foreign
material. It shall be the responsibility of the Contractor to obtain materials
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that will meet the requirements specified herein and that can be constructed to
meet the grade and smoothness requirements specified herein after all compaction
requirements have been completed. The material retained on a No. 4 sieve shall be
known as coar38 aggregate, and the material passing the No.4 sieve shall be known
as binder material.

2.1 Coarse Aggregate conforming to the requirements specified above shall have a
percentage of wear not to exceed 50 percent after 500 revolutions when tested in
accordance with ASTM C 131. Coarse aggregate shall consist of angular fragments
reasonably uniform in density and quality. The amount of nat and elongated
particles shall not exceed 30 percent. A flat particle is one haVing a ratio of
width to thickness greater than 3, and an elongated particle is one haVing a ratio
of length to width greater than 3.

2.1.1 Coarse aggregate retained on each sieve specified shall contain at least 50
percent by weight of crushed pieces haVing two or more freshly fractured faces
with the area of each face being at least equal to 75 percent of the smallest
midsectional area of the piece. When two fractures are adJacent, the angle
between the planes of the fractures must be at least 30 degrees to count as
fractured faces.

2.2 Binder Material sha 11 consist of screenings, angular sand, soil, or other
finely divided mineral matter processed or naturally combined with the coarse
aggregate. Liquid-limit and plasticity-index requirements stated herein sball
apply to any component that is blended to meet the required gradation and sball
also apply to the completed course. The portion of any component or ot the
completed course passing the No. 40 sieve shall be either nonplastic or shall have
a liquid limit not greater than 25 and a plasticity index not greater than 5.

2.3 Gradation requirements specified herein shall apply to the completed base
course and select materials, and it shall be the responsibility of the Contractor
to obtain materials that will meet the gradation requirements after mixing,
placing, compacting, and other operations. The values are based on aggregates of
uniform specific gravity, and the percentages passing the. various sieves are
subject to appropriate correction by the Contracting Officer when aggregates of
varying specific gravities. are used.

2.3.1 The Base Course aggregates shall have a maximum size of one inch and shall
be continuously graded within the limits specified below:

100

Percentage by Weight Passing
Square-Hesh Sieve

Sieve Designation

1-1/8 Inch

No. 4

No. 8

No. 50

No. 200
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38-65

25-60

10-40

3-12
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3.2 Tests.

2F-3

3.2.4 Wear Teat shall be made in conformance with ASTM C 131.

3.2.2 Liquid Limit shall be determined in accordance with ASTM 0 4318.

Percentage by Weight Passing
Square Mesh Sieve

100
30-75
20-60
10-40
0-12

Sieve Designation

3 inch
No. 4
No. 8
No. 30
No. 200

2.3.2 The select material aggregates shall have a maximum size of 3 inches and
shall be continuously graded within the limits specified below:

3.2.3 Plasticity Index shall be determined in accordance with ASTM 0 4318.

3. SAMPLING AND TESTING. Sampling and testing shall be by and at the expense of
the Contractor.

2.3.3 Gravel material aggregate quality and gradation requirements shall be as
indicated for aggregate base course, except the maximum size shall be 3/4-inch.

3.2.1 Aggregate Gradation. Aggregate gradation shall be" determined in accordance
with ASTM C 117, C 136, and D 422. Sieves shall conform to ASTM E 11.

3.2.5 Field in-place density shall be determined in accordance with
ASTM 0 1556. Moisture-density relations shall be established in the laboratory in
accordance with ASTM 0 1557, Method D.

3.1 Samples shall be of the size required and shall be taken by the Contractor.
Copies of test results shall be submitted for approval 7 days prior to starting
the work, and thereafter at regular intervals during production, as specified
hereinafter. These samples shall be obtained at the source, froa test pits,
borings, trUCks, stockpiles, or from other designated locations. Saaples for
material gradation, liquid-limit determination, and plasticity-index tests shall
be taken in conformance wi th ASTM D 75. After the material has been placed and
compacted, samples for density tests shall be taken as specified in ASTM 0 1556,
and additional samples for gradation, liquid-limit, and plasticity-index tests
shall be taken by an appropriate method. Where deemed necessary, the sampling
will be superVised by the Contracting Officer. The Contractor shall arrange his
work so that sampling and testing may be performed without interruption.

3.3 Testing Frequency. Besults of tests to determine particle shape, presence of
objectionable coatings and foreign matter, percentage of wear, fracture count,
gradation, liquid-limit, plasticity-index, specific gravity, and other
specification requirements for determination of the acceptability of the setirce
shall be submitted for approval at least 7 days prior to starting of manufacture
of the base course material. Production testing for material gradation, liquid
limit, and plasticity index shall be performed at regUlar intervals with at least
one test being made for each 500 cubic yards or fraction thereof, of material
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produced and results shall be submitted on a daily basis. Deviations from
specification requirements shall be corrected immediately upon discovery. Arter
the material has been placed and compacted, one field density test for each
1,000 square yards or fraction thereof of finished base course and one add! tional
gradation, liquid-limit, and plasticity index test for each 1,000 square yards of
base course or fraction thereof shall be performed. Maximum-density moisture
relations shall be established for each 1,000 square yards of base course
material. The location of the after-placement tests shall be as directed. One
copy of density data (less dry weight determinations) shall be proVided on the day
each test is taken. The completed test report shall be prOVided with the
Contractor Quality Control Report on the following work day. Results of all tests
made shall be submitted for approval on a daily basis and subsequent paving
operations shall not commence until final approval has been obtained. Failure of
any test shall be reported verbally, by the most expeditious means and followed
promptly by written report. Contractor field operations shall immediately reflect
corrective measures. For every failing test, retesting will be required after
corrective measures have been taken.

3.4 Approval of Material. The source of the material shall be selected 7 days in
advance of the time materials will be required in the work. Tentative approval of
the preliminary reports submitted by the Contractor and the source will be based
on an inspection by the Contracting Officer. Tentative approval of the materials
will be based on test samples as specified herein. Final approval of both the
source and the materials will be based on specific tests perfo.-.ed on suples
taken from the completed and compacted base course and selected material.

4. EQUIPMENT. All plant, equipment, and tools used in the perforunce of the
work covered by this section will be subject to approval by the Contracting
Officer before the work is started and shall be maintained in satisfactory working
condition at all times. The equipment shall be adequate and have the capability of
producing the required compaction, meeting grade controls, thickness control, and
smoothness requirements as set forth herein and within the specified time limits.

5. OPERATION OF PITS OR QUARRIES. All work involved in clearing, stripping, and
excavating in opening or operation of pits or quarries shall be performed by the
Contractor. Pits or quarries shall be opened to expose vertical faces of deposit
to depths suitable for working. Haterials excavated from pits shall be obtained
in successive vertical cuts extending through all exposed strata. All pockets or
strata of unsuitable materials overlying or occurring within the deposit shall be
wasted as directed. The methods of operating pits· or quarries and the processing
and blending of the material aay be changed or IDOdified by the Contracting Officer
when necessary to obtain material conforming to the specified requirements.
Quarries shall be conditioned in agreement with the local laws or authorities.

6. WEATHER LIMITATIONS. Aggregate base sball be constructed only when the
atmospheric teaperature is above 35 degrees F. When the temperature falls below
35 degrees F., the Contractor shall protect all areas of the completed aggregate
base course, by approved methods, against any detrimental effects of freezing.
Areas of completed aggregate base course damaged by freeZing, rainfall, or other
weather conditions shall be corrected to ~et specified require.ents.

7. PREPARATIOO CI UNDERLYING SURFACE. Prior to constructing the aggregate base
course, the preViously constructed subgrade constructed with select materials
shall be cleaned of all foreign substances. Surface of the subgrade shall be
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inspected by the Contractor for adequate compaction and surface tolerances. The
subgrade shall conform to SECTION: FILLS AND SUBGRADE PREPARATI~. Ruts or soft,
yielding spots that may appear in the subgrade areas having inadequate compaction,
and deviations of the surface from the requirements set forth therein shall be
corrected to line and grade and to all specification requirements. The finished
sUbgrade shall not be disturbed by traffic or other operations and shall be
maintained by the Contractor in a satisfactory condition until the base course is
placed.

8. GRADE CONTROL. During construction the lines and grades including crown and
cross slope indicated for the aggregate base course shall be maintained by means
of line and grade stakes placed by the Contractor at the work3i te in accordance
with SPECIAL CLAUSES of these specifications.

9. MIXING AND PLACING MATERIALS. The material shall be mixed by the stationary­
plant, traveling-plant or road-mix method and placed in such a manner as to obtain
uniformity of the aggregate base course material and at a uniform optimum moisture
content for compaction. The Contractor shall uke such adjustments in mixing or
placing procedures or in equipment as IDI.Y be directed to obtain tbe true grades,
to minimize segregation and degradation, to reduce or accelerate loss or increase
of water, and to insure a satisfactory aggregate base course meeting all tbe
requirements of this specification.

10. COMPACTION. The select material and aggregate base course (including
shoulders) shall be compacted wi th approved compaction equipment. Water content
shall be maintained at optimum or at the percentage specified during compaction.
In places not accessible to the rollers, the mixture shall be cOlipacted witb
mechanical tampers. Compaction shall continue until each layer through the full
depth is compacted to at least 100 percent of maximum density. The Contractor
shall make such adjustments in rolling or finishing procedures as may be required
to obtain true grades, to minimize segregation and degradation, to reduce or
accelerate loss or gain of water, and to insure a satisfactory aggregate base
course. Unsatisfactory materials shall be reworked to produce a satisfactory
!Daterial.

11 • EDGES CF BASE COURSE. Where the base course is not placed between curbs or
similar construction, approved material shall be placed along the edges of the
aggregate base course in such quantities as will compact to the thickness of the
course being considered, or when the course is being constructed in two layers, to
the thickness of each layer of the course. Allow in each operation at least a 1­
foot width of the shoulder to be rolled and compacted siJllultaneously with the
rolling and COllpaCting of each layer of the base course. '

i2~ SMOOTHNESS TEST. The surface of each layer shall not sbow any deviations in
excess of 3/8 inch when tested with either a 10-foot straightedge applied both
parallel with and at right angles to the center line of the paved area. Deviations
exceeding this amount shall be corrected by rellOving uterial and replacing with
new material, or by reworking existing material and compacting, as directed.

13. THICKNESS CONTROL. The completed thicknesses of the select uterial and ~se

course shall be wi thin 1/2 inch, plus or minus, of tbe thickness indica~ed.

Thickness test shall be made and recorded by the Contractor. The thickness of the
base course shall be measured at intervals in such unner that there will be a
thickness measurement for at least 1,000 square yards or base course. The
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thickness measurement shall be made by test holes at least 3 inches in diameter
through the base course. Where the measured thickness of the base course is more
than 1/2 inch deficient in thickness, the Contractor, at no additional expense to
the Government, shall correct such areas by scarifying, adding mixture of proper
gradation, reblading, and recompacting, as directed. Where the measured thickness
of the base is more than 1/2 inch thicker than that indicated, it shall be
considered as conforming with the specified thickness requirements plus 1/2
inch. The average job thickness shall be the average of the job measurements
determined as specified above, but shall be within 1/4 inch of the thickness
indicated.

14. MAINTENANCE. The Contractor sha11 maintain the aggregate base course in a
satisfactory condition until the completed work is accepted.

15. WAYBILLS AND DELIVERY TICKETS. Copies of waybills or delivery tickets shall
be attached to the Daily Contractor Quality Control Report for the day of
delivery. Before the final statement Is allowed, the Contractor shall file with
the Contracting Officer waybills and/or certified delivery tickets for all
aggregates actually used in the construction covered by the contract.

• • • • •
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2G-1

MISCELLANEOUS AGGREGATES

SECTION 2G

2.6 Subgrade shall be thoroughly compacted prior to application.

Test Method for Liquid Limit, Plastic
Limit, and Plasticity Index of Soils

D 43-18-83

1. APPLICABLE PUBUCATIONS. The American Society for Testing and Haterials
(ASTM) Standards listed below fol"'lll a part of this specification to the extent
referenced. The publications are referred to in the text by the basic designation
only.

• • • • •

2.4 The material shall be spread to the thickness as shown on the plans (minimWi
thickness shall be 2-112 inches). The finished decomposed granite (D.G.) surface
shall be raked smooth.

2.1 Decomposed granite (D.G.) shall be any granitoid igneous rock which has been
weathered in place and hich has as principal constituents granular fragments of
quartz and feldspar. It may also contain fragments of granite rock not yet broken
down into the component minerals. The material shall remain stable when saturated
with water.

2. DECOMPOSED GRANITE. Decomposed granite shall be placed on the area as shown
on the drawings in accordance with the following requirements.

2.5 The decomposed granite shall be obtained from a commercial quarry site as
approved by the Contracting Officer.

3. HERBICIDES. Areas to be covered with decomposed granite shall be treated---4I1th
Dacthal or equal applied at maximum manufacturer's approved rates tor pre-emergent
herbicides. Haterial shall be applied to ground in a slurry mix through a 50 mesh
or larger screen prior to and following installation ot decomposed granite and
sand.

2.7 Gravel color shall be similar to earthen tones conforming to "Munsell" soil
color chart (1975 Edition - published) by Kollmorgen Corp., 2441 North calvet St.,
Baltimore, Maryland 21218), as follows: areas designated "amber" or D.G. - hue
7.5 yr, value/chroma 6/4. Contractor shall submit color samples (miniaua ot 3) ot
D.G.'· to the Contracting Officer or his representative for approval prior to
installation.

2.2 Material sha11 be free from all foreign objects, lumps, irregularities and
shall be consistent in color.

2.3 D.G. Color shall be similar to earthen tones conformiDi to "Munsell" saUd
color chart, as follows: "AMBER" (trade na_) color designated - hue 7.5 yr,
value/chroma 6/4.

2 •8 Deco.posed granite sha11 have a maximum size 0 t no t more than 1/2 inch, have
not more than 30 percent of the material passing the No. 200 sieve, and shall have
a plasticity index of less than 10, determined as described in ASTM 0 4318, for
the materials passing the No. 40 sieve.
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temperature i. 50 degree. F. or above and the temperature has not been below 35
degree. P. for 12 hour. ~ediately prior to application.

6. EQUIPMENT.

6.1 General. All equi~nt, tools, and machines, used in the performance of the
work required by thia section shall be subject to the approval aDd shall be
maintained in .ati.factory working condition••

6.2 Bituminous Distributor shall have pneumatic tires of such width and OUIIber
that the load produced on the base surface shall not exceed 650 pound. per inch of
tire width. The distributor shall be designed and equipped to distribute the
bituminous material uniformly at even heat on variable widths of surface at
readily determined and controlled rates frma 0.05 to 2.0 gallona per square yard
with a preasure range of 25 to 75 pound. per square inch and with an allowable
variation not to exceed 5 percent fra. any specified rate. Distributor equipaent
shall inc lude a separate power unit for the bitu8en pump, full-circulation spray
bars, tachometer, pressure gages, voluae-measuring devices, adequate heaters for
heating the aaterials to the proper application te~erature, a the~eter to .how
the temperature of the tank contents, and a hose attac:haent suitable for applying
bituminous material to .pot. ~oidably ~.sed by the di.tributor. The di.tributor
shall be equipped to circulate and agitate the bituainou••aterial durin. the
heating procell.

6.3 Heating EquiPMUt for Stor..e Tank.. Equipll81lt for heating bituaiDOu,
material shall con.i.t of .te.. coil. aDd equiJaent for producina .te_, 10

de.igned that ste.. cannot get into the material. An a~red the~ter with a
range from 40 to 200 degrees P. sha 11 be fixed to the tank 10 that the tellPerature
of the bituminous material may be read at all times.

6.4 Brooaas and Blowers shall be of the power type aDd shall be suitable for
cleaning prepared surfaces.

7. PREPARATION OF SURFACE. ~ediately before applying the weed killer and pr~e

coat, a 11 loose materia 1, dirt, clay or other objectionable substance shall be
removed fra. the surface .by means of a power broOia or blower suppleaented with
hand brooms. Af ter the c leening operation aDd prior to the app lication of the
material, an inspection of the area to be treated .hall be made by the Contractor
to determine the fitne •• of the area to receive the aaterial. The Contrecting
Officer shall be DOtified 24 hour. in advance of application of the material. To
assure a UDifo~ .pre.s of the .aterial, the area. prepared for treat:aent, if
excellively dry, Ihall be lightly .prinkled with vater L..ediately before the
application .. directed.

8. WEED KILLD. A chem.cal weed killer .hall be applied to lubarade .urface.
on levee. aDd acce•• r.-pl prior to application of the priae coat. The weed
killer may be either a fire retardant DOn-corro.ive, wter 10 luble aixture of
sodiu. chlorates aDd sodiua borate., or dry, free flovina bora. The .odiua
chlorate-sodium borate aixture .hall be applied in a wter solution at a rate that
will yield a minimua of one pouDd of sodiua chlorate per 100 square feet or:.,:,
treated surface. The equipll81lt used for application of the solution .hall
mechanically ..itate aDd circulate the solution at all t~e. when application is
in proceas. Borax shall be applied dry on a previously daapened .ubarade at a
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1. Applicable Publications
2. Bitu~nous Materials
3. Sampling and Testins
4. Quantity To Be Applied
5. Weather Liaitations

SECTION 2H

PRIME COAT AND WEED KILLER

Index

6. Equi~ent

7. Preparation of Surface
8. Weed Killer
9. Application of Bitu.inous Material

10. Waybills and Delivery Tickets

1. APPLICABLE PUBLICATIONS. The publications listed below fora a part of this
spec ification to the extent referenced. The pub licationa are referred to in the
text by the basic designation only.

1.1 Aaerican Society for Testing and Materials (ASTM) Publications.

D 140-70 (R 1981)

D 1250-80

D 2027-76 (R 1981)

Sa.plins Bitu.inous Materials

Petrolewa Measureaent Table.

Liquid Ashalt (Medi~uriDl Type)

2. BITtJUNOUS MA'l'!IIAL. The bituminous aaterial for the priae coat sball be
liquid asphalt, conforaing to ASTM D 2027, designation Me-70.

3. SAMPLING AND TESTING.

3.1 Sampling. Samples of bituminous material, unless otherwise .pecified, shall
be in accordance with ASTM D 140.

3.2 Testing shall be the respon.ibility of the Contractor. Testing .hall be
performed by an acceptable ca..ercial testins laboratory or by the Contractor on
approval of the Contracting Officer. Materials shall be tested to establi.h
compliance with the specified require.ents.

3.3 certified Laboratory Te.t Reports. Before delivery of bitua:inous aaterials,
certified copie., in triplicate, of the testa specified berein aDd in referenced
publications shall be sub~tted to and approved by tbe Contractina Officer. The
testing sball haw perforaed by aD independent laboratory approved by the
Contractiaa Officer.

4. QUAllTITt TO BE APPLIED. Bituainous aaterial for the priae coat .hall be
app lied in quantities of not less than 0.10 lallon nor .ore than 0.35 la110n per
square yard of the surface to be priaed. Application of priae coat shall be
divided, if necessary, into 2 applicationa to avoid flowin. off the surface. Tbe
exact quantities vbicb .ay be varied to ...t field conditions shall be deterained
by the Contractor aDd approved.

5. WEATHER LIMITAnORS. The pri... coat .hall be applied only vben the prep=i~ed­
surface is dry or when the .:)isture content peraita unifora distribution and
de.ired penetrations. Priae coat shall be applied only when the -.bient
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rate to yield the equivalent of 3 pounds of boron trioxide (B203) per 100 square
feet of treated surface. After application of the borax, the area shall be
uniforaly sprinkled with vater. The quantity of water applied in the solutions or
after application of dry borax shall be at least 4 gallons per 100 square feet of
treated surface••

9. APPLICATIOB OF BITUMINOUS MATERIAL. lDaaediately following the preparation of
the surface, the bitwainou••aterials shall be applied by aeau of a bituainoul
distributor. The bitumnou...terial shall be applied at a pre..ure within the
range of 25 to 75 pounds per square inch and in the amounts &8 direc ted. The
bituminous 1U.terial shall be so applied that uniform distribution i. obtained at
all points of the surface to be treated. Unle.s the distributor is equipped to
obtain satisfactory result. at the junction of the previous and sub.equent
application, building paper shall be spread on the .urface of applied .aterial for
a sufficient distance back fro. the end. of each application .0 that flow fra- the
sprays may be started and stopped on the paper, and all sprayers operate at full
force on the surface to be treated. r-ediately after the application, building
paper shall be re.oved and destroyed. Spots unavoidably ained by the distributor
shall be properly treated with bitu.inou. eaterial. Pollowing the application of
bituminous materia 1, the surface shall be allowed to dry without beina di.turbed
for a period of not le.s than 48 hour., or longer a. necessary to attain
penetration into the foundation cour.e and evaporation of the volatile. fra. pr~
material. The Contractor shall furni.h and spread enough approved .and to blot up
effectively and cure any exce.. bituainou••aterial. The Contrctor .hall
maintain the priaed surface until the succeeding layer of pave.ent ia placed by
protecting the surface against datage and by repairing and repriainl deficient
areas at no additional cost to the Goveru.ent. No -.oking, fire., or fl.... other
than heaters that are a part of the equipment shall be peraitted in the vicinity
of heating, distributing, or transferring operations of bitu.inou. aaterial.

9.1 Application Temperature shall be a. directed and shall provide an application
viscosity between 40 and 120 centistokes, kinematic, or 20 and 60 seconds,
Saybolt-Furo 1. App lication telaPeratures shall be within the following range,
except that appropriate changes should be ..de when the ranges of visco.ity are
ra ised or lowered.

* * * * *

The temperature-vi.co.ity relationship shall be furni.hed to the Contracting
Officer.

10. WAYBILLS ARD DELIVERY TICKETS. Copie. of .ybilla or delivery tic:keu shall
be . sunitt" durinl the prolre.. of the work. Before the final stateaent is
allowed, the Contractor .hall file with the Contracting Officer certified .ybilla
and/or certified delivery ticket. for all bituminoua .aterial actually u.ed in the
construction of pav..-nt covered by thi. section of the .pecification.

I
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SECTION 21

CENTRAL-PLANT HOT MIX

ASPHALT CONCRETE

1.2 American Society for Testing and Materials (A5TH) Publioations.

9. Treatment of Underlying Surtace
10. Transportation ot Bituminous Mixture
11. Placing
12. Compaction ot Mixture
13. Joints
14. Protection of Pavement
15. Tack Coat
16. Waybills and Delivery Tickets

.':"- .

Viscosity Graded Asphalt Cement

Resistance to Plastic Flow of Bituminous
Mixtures Using Marshall Apparatus

Materials Finer Than No. 200 (75 ua) Sieve
in Mineral Aggregates by Washing

Emulsified Asphalt

Specific GraVity and Absorption of Coarse
Aggregate

Specific GraVity and Absorption of Fine
Aggregate

Mineral Filler for Bituminous Paving
Mixtures

Teat Methods for Bituainous PaVing
Materials

Sieve or Screen Analysis of Fine and Coarse
Aggregates

Index

21-1

H 226-80

C 127-84

C 117-84

o 242-70
(I 1980)

o m-84
o 1559-82

MIL-STo-620A
& Notice 1

C 136-84

C 128-84

1. APPUCABLE PUBLICATIONS. The publioations listed below tOl'lll a part ot this
specification to the extent referenced. The publications are reterred to in the
text by the basic designation only.

1.3 Military Standard.

1. Applicable Publications
2. Description
3. Aggregates
4. Bituminous Material
5. Aggregate Gradation
6. Composition of Mixture
7. Mixing Plant
8. Other Equipment

1.1 American Association ot State Highway and T.r8Dsportation Officials
(AASHTO) Standard.
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2. DESCRIPTION. Asphalt concrete indicated as "A.C." or "P.M.S." shall consist
of fine and coarse aggregates and mineral filler uniformly mixed with hot
bituminous material, and placed and compacted on a prepared base course sUbgrade.

3. AGGREGATES shall consist of crushed stone, crushed or uncrushed gravel,
screenings, sand, and mineral filler. Aggregates shall have a satisfactory
service record in bituminous pavement construction. The source selected shall be
approved by the Contracting Officer. Material passing the No. 200 sieve shall be
known as mineral filler. Mineral filler shall conform to ASTM D 242. The
combined aggregates and mineral filler shall meet the requirements of subsequent
paragraphs entitled AGGREGATE GRADATION and COMPOSITION OF MIXTURE.

4. BITUMINOUS MATERIAL to be mixed with the mineral aggregates 'shall be asphalt
cement conforming to AASHTO M226, Viscosity grade AR-40 or Aft-SO Table 3.

5. AGGREGATE GRADATION. The aggregate gradation as determined by ASTM C 117 and
C 136 shall conform to one of the following.

Sieve Openings

1 inch
3/4 inch
1/2 inch
3/8 inch
No. 4
No. 8
No. 30
No. 200

6. COMPOSITION OF MIXTURE.

Percentage by Weight Passing

100
97-100­
85-100
70-90
50-75
35-65
20-40
2-8

6. 1 Job-MiX Formula shall be submitted by the Contractor, and no bituminous
mixture shall be manufactured until it has been approved. The formula will
indicate the percentage of each sieve fraction of aggregate, percentage of
asphalt, and temperature of the mixture as discharged from the mixer. The
percentage of asphalt in the job-mix formula will be between 5.5 percent and
6.5 percent. samples of the aggregates and asphalt shall be submitted for
approval with the job-miX formula.

6.2 Test Properties of Bituminous Mixtures. The apparent specific gravity, as
determined by 1STM C 127 and C 128, shall be used in computing the voids total mix
and voids filled witb bitUMn, and tbe mixture shall meet tbe following
requirements as determined by ASTM D 1559:

Test Property
Stability, minimum, pounds
Flow, maximum, 1/100-inch
Voids total mix, percent
Voids filled witb bitUMn, percent

50-Blow Compaction
500
20
3-5
75-85

:...0..

6.3 Stripping of Aggregates. If the index of retained stability of the job-mix
formula is less than 75 wben tested in accordance with Metbcd 104 of HIL-STD-620,
the aggregates shall be rejected or treated by one of the following procedures:
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(1) Addition of heat-stable additives to bitumen.

(2) Addition of hydrated lime, or other cementitious material containing free
lime, as a portion of the .minera1 filler.

7. MIXING PUNT shall be a weigh-batch or continuous-mixing type approved by the
Contracting Officer and operated so as to produce a mixture within the Job-mix·
formula.

8. OTHER EQUIPMENT.

8.1 Bituminous-Material Spreaders shall be self-propelled, capable of producing a
finished surface conforming to the smoothness requirements specified
hereinafter. The use of a spreader that leaves indentations or other
objectionable irregularities in the freshly-laid mix will not be permitted.

8.2 Blowers and Brooms shall be of the power type suitable for cleaning the
surface to be paved.

8.3 Saw shall be of the power type, capable of rapidly cuttina pavement and
trimming joints and edges of pavement.

8.4 Small Tools available on the work shall consist of the follovlna: rakes,
lutes, shovels, tampers, smoothing irons, pavement cutters, portable heater for
heating small tools, wood sandals and stHt sandals of standard type, and other
small tools as may be required.

8.5 Steel-Wheel Rollers shall be self-propelled, 3-wheel (tricycle) and/or tandea
type, weighing not less than 20,000 pounds each. The rollers shall have
adjustable wheel scrapers, water tanks, and sprinkling apparatus to keep the
wheels sufficiently wet to prevent the bituminous mixture froll sticking to the
wheels. Rollers shall be capable of reversing without backlash and shall be free
from worn parts. Roller wheels shall not have flat or pitted areas or projections
that will leave marks in the pavement.

8.6 Pneumatic-Tired Rollers shall be self-propelled and shall consist of 2 axles
on which are mounted multiple pneumatic-tired wheels in such a manner that the
rear group of wheels will not follow in the tracks of the forward group but spaced
to give essentially uniform coverage with each pass. Axles shall be mounted in a
rigid frame provided with a loading platform or body suitable for ballast loading.
Tires shall be SIlOoth and capable of being inflated to at least 90 p.s.!.
Construction of roller shall be such that each wheel can be loaded to a minimua of
.4,500 pounds.

9. TREATMDIT C6 UNDERLYING SURFACE. Prior to layina a bituminous course, the
underlyina surface shall be cleaned of loose and foreign ..tter by sveep!n& with
power sweepers, power brooms, and hand brooms, as directed. The surface to be
paved shall receive a prime coat conforming to the requireaents of SECTION:
PRIME COAT AND WEED KILLER.

10. TRANSPORTATION (6 BITUMINOUS MIXTURE. The bituainous mixture shall be
transported from the mixing plant to the site in trucks having tight, clean,
smooth bodies with a minimum coating of concentrated solution of hydrated lime and
water to prevent adhesion of the mixture. Each load of mixture shall be covered
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with canvas or other suitable material to protect the mixture from the weather and
to prevent loss ot heat. Mixtures having temperatures greater than 350 degrees,
mixtures having t.aperatures less than 235 degrees, or mixtures which form or show
indications ot moisture will be rejected. Hauling over freshly laid material will
not be permitted.

11. PLACING. Contact surfaces of previously constructed pavellent, curbs,
manholes and other structures shall be sprayed with a thin coat ot asphalt
conforming to the requirements of subsequent paragraph: TACK COAT. The
mechanical spreader shall be adjusted and its speed regulated so that the surface
of' the course being placed will be smooth and continuous without tears and
pulling. The course will be of such depth that after compaction, the cross
section, grade, and contour will be as indicated. In areas where the use of
machine spreading is impractical, the mixture shall be spread by hand. Unless
otherwise directed, placing shall begin on the high side of areas with a one-way
slope or along the centerline of areas with a crowned section and shall be in the
direction of the main traffic flow. Placing of the mixture shall be as continuous
as possible, and the speed of placing shall be adjusted, as directed, to permit
proper rolling.

12. COMPACTION r.F MIXTURE shall be accomplished by steel-wheel and pneuatic­
tired rollers. Rolling shall begin as soon after placing as the IIixture will
support the roller without \mdue displacellent. Rolling of the course shall be
continued until all roller marks are elillinated and at least 95 percent of the
density of a laboratory specimen of the same IIixture has been obtained. The speed
of the rollers at all times shall be slow enough to avoid displacement of the hot
mixture. The wheels ot the roller shall be lDOistened to prevent adhesion ot the
mixture. In areas not accessible to the roller, the IIixture shall be compacted
with hot hand tampers.

13. JOINTS. The joints between old and new pavellents or between lanes of new
work shall be constructed so as to insure uniform bond, texture, density, and
smoothness as in other sections of the course. Edges of existing pavement shall
be cut to straight, vertical surfaces. All contact surfaces-of existing pavement
shall be painted with a thin, uniform coat of asphalt.

14. PROTECTICfi (E PAVEMENT. After final rolling, no vehicular traffic shall be
permitted on the pavement for at least 6 hours after rolling.

15. TACK COAT.

15.1 BITUHIBOUS MATERIAL. Bitullinous material tor use in the tack coat shall be
an asphalt ellUlsion conforlling to the reqUirements of ISTH D 997, Type 5S-1h. The
Contractor shall furnish a certified statement from the emulsion manutacturer
giving an analY81a ot the base asphalt used in the l18Dutacture ot the eaulsion and
attesting to contoraity to the applicable requirements above.

15.2 QUANTITIES TO BE APPLIED. Bitullinous Materials for the tack coat shall be
applied in quantities ot not less than 0.05 gallons nor IDOre than 0.15 gallon per
square yard. The exact quantities within the range specitied above shall b~.;;:·

determined by the Contractor and shall be approved by the Contracting Otficer' s
Representative.
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15.3 PREPARATION OF SURFACE. IlIIDediately prior to applying the tack coat all
loose material, dirt, clay, or other objectionable material shall be removed from
the surtace to be treated.

16. WAYBILLS AND DELIVE~Y TICKETS. Copies ot waybills or delivery tickets shall
be attached to the Daily Contractor Quality Control Report tor the day ot
delivery. Betore the final statement is allowed, the Contractor shall tile with
the Contracting Officer, waybills and/or certified delivery tickets tor all
asphalt concrete actually used in the construction covered by this contract.

• • • • •

2I-5



2J-l

2. SOURCE INSPECTIONS.

3. SUBMITTALS.

SECTION 2J

, I,

American Standard for Nursery Stock

6. Materials
7. Installation
8. Pruning
9. Plant Establishment Period

10. Final Acceptance

Fertilizers, Mixed Com.ercial

Index

o-F-2~lD

Z60.1-1980

1.1 Federal Specification (Fed. Spec.).

Standarized Plant Names
(Second Edition, 19~2)

1.3 American Joint Committee on Horticultural NomenClature (AJCHN) Publication.

1.2 American National Standards Institute (ANSI) Publication.

TREES AND SHRUBS

1. Applicable Publications
2. Source Inspections
3. Submittals
4. Delivery, Storage, and Handling
5. Environmental Protection

1. APPLICABLE PUBLICATIONS. The publications listed below fOrtll a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

2.1 Plant Materials. Plant materials will be inspected by the Contracting
Officer at the growing site and tailed or otherwise approved for delivery. Such
inspection does not preclude right of rejection at the project site.

3.1 SUlpl... The following samples shall be subllL1tted for approval before work is
started.

a. TopaoU--representative samples shall be taken fro. several locations on
the area under consideration.

2.2 Topsoil. The source of topsoil will be inspected by the Contracting Officer
to determine the acceptability of the topsoil and the depth to which it is to be
stripped.

3.2 Certificates of Conformance or Compliance. Before delivery, notarized
certificates attesting that the following saterials meet the requirementS
specified, shall be subllL1tted in triplicate for approval. -:.,.~

a. Plant Materials.
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3.3 Maintenance Instruction. Prior to the end of the contract maintenance
period, 3 coples or written instructions for year round maintenance and care of
installed plants shall be furnished to the Contracting Officer.

4. DELIVERY, STORAGE, AND HANDLING.

4.1 Delivery.

4.1.1 The Contractor shall notify the Contracting Officer of the delivery
schedule in advance so the plant material may be inspected upon arrival at the
jobsite by the Contracting Officer. Unacceptable plant material shall be removed
from the jobsite immediately.

4.1.2 Plants shall be protected during delivery to prevent damage to the root
balls or desiccation of leaves. Trees shall be protected during transportation by
tying in the branches and covering all exposed branches.

4.1.3 Fertilizer shall be delivered to the site in the original, unopened
containers bearing the manufacturer's guaranteed chemical analysis, naJIle, trade
name or trademark, and in conformance to state and Federal law. In lieu of
containers, fertilizer may be furnished in bulk and a certificate indicating the
above information shall accompany each delivery.

4.1.4 All pesticide material, including soil fumigants, shall be delivered to the
site in the original unopened containers. Containers that do not have a legible
label that identifies the Environmental Protection Agency registration number and
the manufacturer's registered uses will be rejected.

4.2 Storage.

4.2.1 Plant Storage. Plants not installed on the day of arrival at the site
shall be stored and protected. Outside storage locations shall be continually
shaded and protected from the wind. Plants stored on the project shall be
protected from any drying at all times. Plants in containers, 'shall be kept in a
moist condition until planted .by routine watering.

4.2.2 Storage of Other Materials. Pesticide material shall be kept in dry
storage and shall not contaminate adjacent material, and sball be handled and
stored following manufacturer's directions. Storage ot materials shall be in
areas designated or as approved by the Contracting Otticer.

4.3 . Handling. Care shall be taken to avoid damaging plants being moved trom the
nursery or storage area to the planting site. Plants shall be protected froll
freezing or dr11q out by covering with burlap, tarpaulin or lIulching material
during transporation to planting site. Plants shall not be handled by the trunk
or stems. Damaged plants will be rejected and shall be removed troll the site.

5. ENVIRONMENTAL PROTECTION. All work and Contractor operations shall collply
with the requirements of SECTION: ENVIRONMENTAL PROTECTI~.
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6• MATERIALS.

6.1 Plant.s.

6.1.1 Plant.s shall confo-rm to the varieties specified in the plant list and be
true to botanical names as listed in AJCHN Standarized Plant Names. Plants shall
be in accordance with ANSI Z60. 1 except as otherwise stated in the specifications.
or shown on the plans. Where the drawings or specifications are in conflict with
ANSI Z60.1, the drawings and specifications shall prevail •

6.1.2 Planting stock shall be well-branched and well-formed, sound, vigorous,
healthy, and free from disease, sun-scald, windburn, abrasion, and harmful insects'
or insect eggs and shall have healthy, normal and unbroken root systems. Deciduous
trees and shrubs shall be symmetrically developed, of uniform habit of growth, and
free from objectionable disfigurements. Plants shall have been grown under
climatic conditions similar to those in the locality of the project.

6. 1.3 The minimum acceptable :sizes of all plants, lDe8Sured before pruning and
with branches in normal position, shall conform ~o the measurements indicated.
Plants ·larger in size than specified may be used with the approval ot the
Contracting Officer with no change in the contract price. It larger plants are
used, the ball of earth or spread of roots shall be increased in accordance with
ANSI Z60. 1.

6.1.4 The Contractor shall facilitate inspection and identifications by label1n&
trees and bundles or containers of the same shrub, with a durable waterproof label
and weather-resistant ink. Labels shall state the correct plant name and size as
specified in the list of required plants. Labels shall be securely attached to
plants, bundles, and containers of plants and shall be legible for 60 days after
delivery to the planting site.

6.1.5 Plant material shall be nursery grown unless otherwise indicated and shall
.conform to the requirements and recommendations ot ANSI Z60.1. Plants shall be
dug and prepared for shipment in a manner that will not ~use damage to branches,
shape, and future development after planting.

6.1.5.1 Container grown plants shall have sufficient root growth to hold the
earth intact when removed from containers but shall not be root bound.

6.1.6 Substitutions shall be made only when a plant (or its alternates as
specified) is not obtainable and the Contracting Officer authorizes a change order
prOViding tor use ot the nearest equivalent obtainable size or variety ot plant
having the saM essential charateristics with an equitable adjustllent of the
contract price.

6.2 Topsoil.

6.2.1 Topsoil shall be the existing surface soil stripped and stockpiled on the
site.

6.2.2 If additional topsoil is required, it shall be furnished by the Contractor
and shall be natural, friable soil representative of productive so11s in the
vicinity. It shall be obtained froll well-drained areas and shall be free of
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admixture of subsoil and foreign matter or objects larger than one inch in any
dimension, toxic, substances, and any material or substance that may be harmful to
plant growth. The pH range shall be 7.0 to 8.0.

6.3 Staking Material. Stake~ for support if required shall be lodge pole pine,
free from knots, rot, cross grain, or other defects that would impair the
strength. Standard stakes shall be a minimum of 2-1/2 inches in diameter, and
pointed at one end, and of length indicated on the drawings.

6.4 Water. Water shall not contain elements toxic to plant life.

6.5 Granular fertilizer shall conform to Fed. Spec. O-F-241, Type I, Level B, and
shall bear the manufacturer's guaranteed statement of analysis. Granular
fertilizer shall contain a minimum percentage by weight of: 14 nitrogen, 14
available phosphoric aCid, and 14 potash.

7. INSTALLATION.

7.1 Planting seasons and Conditions. Planting shall be done when the ground is
not frozen, water logged or in an otherwise unsuitable condition for planting.
Planting shall be done from 1 February to 1 May for spring planting and from 1
October to 15 November for fall planting.

7.2 Setting Plants. Container-grown plants shall be handled and moved only by
the container. Plants shall be set plumb and held in position until sufficient
soil has been firmly placed around roots or ball. Plants shall be set in relation
to surrounding grade so that they are even with the depth at which they were grown
in the nursery container.

7.2.1 Planting shall be done with the approval of the Contracting Officer only
when the ground is in suitable condition for planting. If special conditions
exist that may warrant a variance in the above planting conditions, a written
request shall be submitted to the Contracting Officer stating the special
conditions and proposed variance.

7.2.2 Layout. Plant material locations and bed outlines shall be staked on the
project site by the Contractor and approved by the Contracting Officer before any
plant pits or beds are dug. The Contracting Officer may adjust plant material
locations to meet field conditions.

7.3 Excavation for Planting.

7.3.1 Prior to excavating for plant pits the area shall conform to the lines and
grades shown on the plans and the locations of any underground utilities shall be
verified by the Contractor and the Contracting Officer. Damage to utility lines
shall be repaired at the Contractor's expense. Existing trees, shrubbery, and
beds that are to be preserved shall be barricaded in a manner that will
effectively protect them during planting operations.

7.3.2 Rocks and other underground obstructions shall be removed to a depth
necessary to permit proper planting according to plans and specifications. I~:'

underground utilities, construction, or solid rock ledges are encountered, other
locations may be selected by the Contracting Officer.
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7.3.3 Plant pits may be dug by any method approved by the Contracting Officer
provided that the pits have vertical sides and flat bottoms. When pits are dug
with an aucer and the sides of the pits become glazed, the glazed surface shall be
scarified. The size of plant pits shall be as shown on the plans.

7.4 Container grown stock shall be removed from containers in such a way so as to
prevent damage to plant or root system. Planting shall be completed as specified
above.

7.4.1 Container stock shall be backfilled with topsoil to approximately half the
depth of the ball and then tampered and watered. The remainder of backfill of.
topsoil shall be tamped and watered. Earth saucers or water basins shall then be
formed around isolated plants. Water holding basins shall be ample enough in size
and height to hold at least 2-1/2 gallons for shrubs or 5 gallons for trees.

7.5 Watering. Depressed water basins shall be used around all plants. All
watering shall be done in a manner which will provide deep penetration, but which
will not cause erosion or damage to the finished surface. Sufficient water shall
be applied to penetrate the planting bed to a depth of 24 inches. Frequent
watering may be necessary during periods of hot weather.

7.6 Inspection. The trunks of the trees shall be inspected for physical damage
or insect infestation and required treatment or rejection shall be determined. .

7.7 FertilizatiOn.lCM~~~ ~~
----- \ <..J -) ().:!IJ7.7.1 After est blishment o~ini hed grade around plants, all pit areas shall be

topdressed with fertilizer/it the rate of one pound per 100 square feet of area.
Fertilizer adhering to plants shall be flushed off.

8. PRUNING. /

8.1 New plant material shall be p~ the following manner. Dead and broken
branches shall be removed. Trees and shrubs shall be' pruned to reduce total
amount of anticipated foliage by one fourth. Typical growth habit of individual
plants shall be retained with as much height and spread as is practicable. Cuts
shall be made with sharp instruments, and shall be flush with trunk or adjacent
branch to insure elimination of stubs. "Headback" cuts at right angles to line of
growth shall not be permitted. Trees shall not be poled or the leader removed.
Trimmings shall be re.cved from the site. Cuts 1/2 inch in diameter and larger
shall be painted with the specified tree wound dressing.

8.2 Restoration and Clean-Up. Excess and waste material shall be removed daily.
When plantina in an area has been completed, they shall be cleared of all debris i
spoil piles, and containers.

8.3 Maintenance During Installation. Maintenance operations shall begin
immediately after each plant is planted and shall continue as required until final
acceptance. Plants shall be kept in a healthy, growing condition by watering,
pruning, spraying, weeding, and any other necessary operations of mainter'Niltce.
Plant saucers and beds shall be kept free of weeds, grass, and other undesired
vegetation. Plants shall be inspected at least once per week by the Contractor
during the irtstallation period and needed maintenance performed promptly •
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9. PLANT ESTABLISHMENT PERIOD. Final acceptance of all work and materials under
this section shall be at the end of a period of establishment to be determined as
follows.

9.1 Beginning of the Plant Establishment Period. The period of establishment
shall begin on the date that an inspection by the Contl"acting Officer shows that
all plants are in place and have been installed in accordance with the
specifications and plans. Replacement of plants that were not supplied by the
Contractor but were relocated under this contract and that die for any reason
other than improper handling during transplanting and/or lack of proper care will
not be required. Loss through Contractor negligence, however, shall require
replacement in kind and size per specification and shall be at the Contractor's
expense.

9.2 During the Plant Establishment Period.

9.2.1
plants
zone.
plants.

9.2.2

During the plant establishment period, the Contractor shall water all
as necessary to maintain an adequate supply of moisture within the root
Water shall not be applied so quickly that it cannot be absorbed by the

Plants shall be pruned as required.

Stakes and eroded plant saucers shall be replaced as required.

9.2.4 Other work, such as spraying with approved insecticides and fungicides to
control pests, shall be done (each day if necessary) to ensure plant survival in a
healthy growing condition.

9.2.5 Dead plants shall be removed immediately at the Contractor's expense and
replacement plant immediately installed. The Contractor will not be responsible
for theft or damage to plants by vehicles or vandalism following completion and

roval of the installation portion of the planting contract.

Termination of the Plant Establishment Period.

9.3.1 A preliminary inspection by the Contractor and the Contracting Officer will
be held 180 days from the date of the beginning of the plant establishment period
to determine plant acceptability and the number of replacements. Alternate or
substituted varieties of plants shall be used only if approved by the Contracting

/'""

Officer.

9.3.2 A final iMpection of all plants will be held after the replacement
planting has beeD completed. No additional plant establishment period will be
required for replacement plants. The establishment period will end on the date of
this inspection and said inspection will be considered final acceptance provided
the Contractor has complied with the following requirements.

a. Dead, missing, and defective plant material shall have been replaced as
directed by the Contracting Officer otherwise, final acceptance will be delayed
until such replacements have been satisfactorily accomplished. -

b. Plant saucers shall be free of weeds.
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c. Stakes and guys shall be in good condition.

d. He_dial measures directed by the Contracting Officer to ensure plant
survival shall have been carried out.

y{ Plant material shall have been fertilized as required prior to acceptance.

10. FINAL ACCEPTANCE.

10.1 General. At conclusion of the establishment period, an inspection will be
made by the Contracting Officer, upon written notice requesting inspection
submitted by the Contractor at least 10 days prior to the anticipated date. The
purpose of the inspection will be for the acceptance of the contract work,
including maintenance but exclusive of replacement. After inspection, the
Contractor will be notified in writing of acceptance of the plants subject to
guarantee. If there are any deficiencies in the maintenance, the Contractor will
be notified and the work subject to re-inspection before acceptance.

10.2 Replacement. At the end of the guarantee period the Contracting Officer
will make another inspection to determine the condition of plants. Plants not in
health rowing condition, as determined by the Contracti~-O~ti r will be noted- - --and as soon as-se sonal conditions permit shaf 5e relDOved froll the site and
replaced with plants of the same species and sizes as originally specified. Such
replacements shall be made in the same manner as specified for the original
plantings, and at no cost to the Government. The guarantee on plants will be
limited to one replacement.

• • • • •

.. ,..-
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SECTION 2K

IRRIGATION SYSTEM

1.3 American Water Works Association (AWWA) Standards.

1.2 American Society for Testing and Materials (ASTM) Standards.

8. Disinfection
9. Tools

10. Cleanup
11. Variation in Arrangement

of Sprinklers
12. Guarantee

Valve, Angle, Check, and Globe, Bronze,
(125, 150 and 200 Pound, Threaded
End, Flanged Ends, Solder Ends, and
Brazed Ends, for Land Use)

Unions, Pipe, Steel or Malleable Iron,
Threaded Connection, 150 Ib~ and 250 lbs

Valve, Gate, Bronze (125, 150 and 200
Pound, Threaded Ends, Flange Ends, Solder
End and Brazed Ends, for Land Use)

Poly (Vinyl Chloride) (PVC) Plastic Pipe,
Schedules 40, 80, and 120

Index

Threaded Poly (Vinyl Chloride) (PVC)
Plastic Pipe Fittings, Schedule 80

Disinfecting Water Mains

Poly (Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 40

Poly (Vinyl Chloride) (PVC) Plastic Pipe
(DDR-PR)

Solvent Cements for Poly (Vinyl Chloride)
(PVC) Plastic Pipe and Fittings

2K-1

WW-U-531E

WW-V-51F

WW-V-54D
& Int. Am-3

D 1785-82

D 2241-82

D 2466-78

D 2464-76

D 2564-80

C 601-81

1.1 Federal Specification (Ped. Spec.).

1. Applicable Publications
2. General
3. Excavation
4. Backfilling
5. Materials
6. Installation
7. Tests

1. APPUCABLE PUBLICATIONS. The publications li~ted below form a part of thi~

specification to the extent referenced. The publications are referred to in the
text by the basic designation only.
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2. GENERAL. This section covers irrigation piping including connection to Source
of water supply, complete. Excavation, trenching, and backfill are specified in
SECTION: EXCAVATION.

2.1 Above ground piping shall be galvanized steel.

2.2 Below Ground Piping. Pipe smaller than 2-inch shall be plastic. Pipe for
sleeving shall be plastic. The minimum cover for laterals and branches shall be
12 inches and 8 inches for polyethylene, unless otherwise indicated on drawings.
The minimum cover for pressure lines shall be 2.5 feet except under roadways,
parking and paved areas where the minimum cover shall be 3 feet.

2.3 Electrical Work shall conform to the applicable requirements of SECTION:
ELECTRICAL WORK (FOR IRRIGATION LANDSCAPING).

3. EXCAVATION.

3.1 GeneraL All excavation of every description and of whatever substances
encountered shall be performed to the depths indicated or as otherwise
specified. During excavation, material suitable for backfilling shall be piled in
an orderly manner a sufficient distance from the banks of the trench to avoid
overloading and to prevent slides or cave-ins. All excavated materials not
required or suitable for backfill shall be removed and wasted as indicated or as
directed. Grading shall be done as may be necessary to prevent surface water from
flowing into trenches or other exavations, and any water accumulating therein
shall be removed by pumping or by other approved methods. Sheeting and shoring
shall be done as may be necessary for the protection of the work and for the
safety of personnel. Earth excavation shall comprise all materials not classified
as rock excavation. Rock excavation shall comprise the following: boulders
measuring 1/3 cubic yard or more in volume; rock material in ledges, bedded
deposits, unstratified masses, and conglomerate deposits so firmly cemented as to
possess the characteristics of solid rock that cannot be removed without
systematic drilling and blasting; and concrete or masonry structures except
sidewalks and paving.

3.2 Trench Excavation. . Trenches shall be of the necessary width for proper
laying of pipe. The banks of pipe trenches shall be as nearly vertical as
practicable. Care shall be taken not to overexcavate. The bottom of the trenches
shall be accurately graded to provide uniform bearing and support for each section
of the pipe on undisturbed soil at every point along entire length, except for the
portions of the pipe sections where it is necessary to excavate for bell holes and
for the 'proper sealing of pipe joints, and as hereinafter specified. Bell holes
and depr.essiona for joint shall be dug after the trench bottom has been graded,
and, in order tbat the pipe rest on the prepared bottom for as nearly its full
length as practicable, bell holes and depressions shall be only of such length,
depth, and width as required for properly making the particular type of joint.
Stones shall be removed as necessary to avoid point bearing. Where rock
excavation, as defined hereinbefore, is required in trenches for pipe, the rock
shall be excavated to a minimum overdepth of 6 inches below the trench depths
indicated or specified. Except as hereinafter specified for wet or otherwis.....;::
unstable material, overdepth excavation shall be backfilled as and with materials
specified for backfilling the lower portion of trenches. Whenever wet or
otherwise unstable material that is incapable of properly supporting the pipe is
encountered in the bottom of the trench, and overdepth is not indicated on the
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5.1 Pipe.

5.1.1 Galvanized Steel Pipe shall conform to ASTM A 120, standard weight.

5.1.3 Polyethylene pipe shall be 100 percent polyethylene as follows:

5. MATERIALS shall conform to the respective specifications and other
requirements specified below.

Solvent for
solvents on°
compreU'ion

1/2" I.D •• 574" wall thickness .050"
Melting point- .065 grams per 10 minutes
Plastic Recovery- 30%
Tensile strength at break- 1665 pounds per square inch
Elongation- 65%
Brittleness at 760 c- zero failures from 10 samples
Stress crack in 100% Igepol solution- zero failures from 10 samples

2K-3

drawings, such material shall be overexcavated to a depth to allow for
construction of a stable pipe bedding. The trench shall be backfilled to the
proper grade with approved materials.

4. BACkfILLING. The trenches shall not be backfilled until all required pressure
tests are performed and until the irrigation systems as installed conform to the
requirements specified. Except as otherwise specified for special conditions,
trenches shall be backfilled to the ground surface with selected material that is
suitable for the specified compaction and as hereinafter specified. Trenches
improperly backfilled shall be reopened to the depth required for proper
compaction, then refilled and compacted as specified, or the condition shall be
otherwise corrected as approved. The meaning of "density of the adjacent soil"
when the adjacent formation is rock shall be interpreted as maximum density in
accordance with MIL-STD-621, Method 100, CE 55. The surface shall be restored to
its original condition as near as practicable and as hereinafter specified.

5.3 Fitting3 and Specials.

5.1.4 Polyethylene pipe (dripline) shall have a maximum length of 500 feet if the
line returns to the PVC lateral, or a maximum length of 300 feet if the line dead
ends~ ~ flow (gpm) shall not exceed the manufacturer's recommendations for
pipe size indicated.

5.2.1 Plastic Pipe Joints shall be solvent welded or threaded.
welded joints shall conform to ASTM 0 2564. Use of pipe dope or
threaded joints will not be permitted. Polyethylene shall have
joints.

5.2 Joints.

5.1.2 Plastic Pipe shall conform to ASTM D 1785, schedule 40 for pipe with
solvent welded joints and schedule 80 for pipe with threaded joints, or to ASTM
D 2241, Type 1, grade 1, 315 psi for pressure lines and 200 psi for other lines
for pipe with solvent welded joints. Pipe and fittings shall bear the seal of
approval (nsf mark) of the National Sanitation Foundation's standard for plastic
pipe and fittings for potable water service.
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5.3.1 For Galvanized Steel Pipe. Steel fittings shall be galvanized. Threaded
fittings shall conform to ANSI B 16.3.

5.3.2 For Pla3tic Pipe. Fittings shall conform to ASTM D 2464 or D 2466.

5.4 Gate Valves shall be designed for a working pressure of not less than
150 psi. Valve connections shall be as required for the piping in which they are
installed. Valves shall have a clear waterway equal to the full nominal diameter
of the valve, and shall be opened by turning counterclockwise. The operating nut
or wheel shall have an arrow, cast in the metal, indicating the direction of the
opening. Valves smaller than 3 inches shall be all bronze and shall conform to
Fed. Spec. WW-V-54, type I.

5.5 Valve Boxes shall be concrete, except that concrete boxes may be installed
only in locations not subjected to vehicular traffic. Concrete boxes shall be the
standard product of manufacturer of precast concrete equipment. The words
"Irrigate", for gate valves; and "RCV" for remote control valves shall be cast in
covers of boxes for the irrigation system. The boxes shall be such length as will
be adapted, without full extension to the depth of cover required over the pipe at
valve location.

5.6 Backflow Prevention Units.

5.6.1 General. Backflow prevention units or the types indicated shall be
installed below ground at the locations shown on the drawings. Where union
connections are not prOVided as part or the unit, the Contractor shall provide and
install a union or sleeve type coupling between the control valve and the inlet
side of the unit. Pipe and fittings for backflow prevention units shall be
galvanized steel.

5.6.2 Reduced Pressure Backflow Prevention Unit. The reduced pressure backrlow
prevention unit shall be a factory assembled unit consisting of two independently
acting spring-loaded check valves with a differential pressure relief valve
controlled-reduced-pressure zone in between and shall be complete with test cocks
and drain. The first check valve shall reduce the supply pressure a predetermined
amount so that during normal flow and the cessation of normal flow the pressure
between the checks is less than the supply pressure. The pressure differential
relief valve shall automatically discharge to atmosphere to maintain the pressure
in the reduced pressure zone below the supply pressure. All parts shall be
removeable or replaceable without removal or the unit froll the 11ne. The unit
shall be suitable for a working pressure of 125 pounds per square inch and shall
be the product ot a manuracturer regularly engaged in the production or backflow
prevention units or the reduced pressure type.

5.7 Emitters. bitters shall be independent pressure compensating plastic in­
line emitters, capable or providing a consistent discharge rate or 1 gallon per
hour (gph) at 3 to 60 pounds per square inch (psi). The emitter shall be
constructed of heat resistant pla3tic and have an operating range or 3 to 60
pounds per square inch. Emitters shall be spaced 12 inches on center.

5.8 Remote Control Valves and Valve Accessories.

5.8.1 The remote control valves shall be an electrically actuated single-chamber
hydraUlic valve, where the diaphragm is an integral part of the flow path.
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The valve pressure rating shall be no less than 150 PSI.

5.9 Unions shall conform to the requirements of Fed. Spec. WW-U-531, Type B.

The valve shall have no moving parts except the diaphragm and the spring. The
valve shall have a removable chamber cover for easy inline maintenance.

Cast bronze ASTH 145-5A.
Natural and synthetic rubber to withstand all chemicals
in common landscape and agricultural use.
Stainless steel SE 32.

inch threaded (FIPT) inlet and outlet.

Materials: body
diaphragm

spring

The valve shall have

The solenoid actuator shall be 24 volt A.C. 50/60 HZ, 3-way type with manual over­
ride and 150 PSI pressure rating. Solenoid capsule shall be Standard, General
Purpose NEMA 4, IP 65. Orifice size shall be no less than 0.063". Inrush and
holding current shall be no more than 650 IDA and 275 IDA respectively. The
solenoid actuator shall be a universal type, capable of functioning as normally
open (N.O.) or normally closed (N.O.).
5.8.2 Quick Coupling Valves shall be two piece, spring-loaded, compression type,
normally closed, opening against line pressure, and actuated by downward thrust
against the valve. Body shall be of cast red bronze. Machined parts shall be
fabricated from red brass. Valve washers and sealers for key stems shall be of a
semi-rigid, non-metallic, material and shall be easily replaceable. Inlets shall
be tapped for National Standard pipe thread of the pipe riser size or sizes shown
on the drawings. Valves shall be suitable for a maximum operating pressure of
150 psi and shall be the standard product of a reputable manufacturer of quick
coupling valves for lawn sprinkling systems. The Contractor shall furnish ooupler
keys for operating the valves with hose swivels. Rubber sleeves shall be the
standard product of the manufacturer of quick coupling valves adn when required
they shall replace hinged cover as regularly furnished. Each sleeve shall have a
cover.

5.10 Automatic Controllers. Controllers shall be the product of a manufacturer
regularly engaged in the production of turf sprinkler systems and shall be
specifically designed for use on a drip system. Controllers shall be suitable for
operation on the available electrical supply and shall be capable of complete.
automatic and manual operation. Control circuit voltage shall be less than 30
volts. Each controller shall have a master switch to disconnect controller from
supply lines.

5.10.1 Housing. Where more than one controller is installed in an irrigation"
system a single key shall open all cabinets. Two keys for each system sha~~: be
furnished.

5.10.2 Programming. The controller shall have 8 independently programmable
stations. The controller programming schedule shall be based on a variable a-day
cycle. Each station shall have the capability of being programmed to

5.8.3 Control Valve Keys shall consist of a D-handle or T-handle, stem, and
2-pronged fork. Overall length shall be approximately 30 inches. They shall be
fabricated from steel rod having a diameter of not less than 3/8 inch and shall be
gal vanized after fabrication. Prongs of the fork shall be spaced to fit between
spokes of the cross on the valve stem. Two keys shall be provided.

I
I
I
I ;-
1·­
I
I'
I
I
1-·
I-
I
I
I
I
I
I
I
I



automatically start on any quarter hour up to 4 times per day. Station timing
shall be variable from 1 to 99 minutes in 1 minute increments or for 0.1 to 9.9
hours in 0.1 hour increments. Controller station operation shall be sequential to
avoid overlapping operation. The controller shall have a water bUdgeting mode to
allow simultaneous increasing or decreasing of watering time for all stations from
25 percent to 200 percent in 25 percent increments. During operation the
controller shall provide a monitoring readout indicating station in operation and
time remaining. The controller shall have a 12-hour AM/PM or 24-hour clock.

5.10.3 Charts. A chart, encased in plastic, showing clearly the areas serviced
by each remote control valve shall be provided at each controller.

5.10.4 Electrical Work shall conform to the requirements of SECTION: ELECTRICAL
WORK (FOR IRRIGATICfi LANDSCAPING). Electrical wiring from controller to control
valves shall be solid, single conductor, copper wire, type UF, size recommended by
the controller manufacturer except that minimum wire size shall be No. 14. Common
wire shall be different color from all others and be minimum wire size of No. 12.
Regardless of the number of location of valves connected to a single controller
station, separate control wires shall be run from the controller station to each
valve. Wiring from controllers to panel shall be installed in rigid conduit.

5.11 Gravel shall be crushed or natural materials washed and uniformly graded
between 3/8 and one-inch size.

5.12 Pipe Bedding and Backfill Materials. sand bedding I118terial not less than
2 inches thick shall be placed under pipe where trench excavation is in rock.
Where sand bedding is not required, the bottom of trenches shall be accurately
graded to provide uniform bearing and support for each section of pipe on
undisturbed soil at every point along its entire length. Backfill I118terial shall
be suitable for the required compaction and free from stones larger than one-inch
in any dimension.

5. 13 The pressure regUlator shall be multiple spring-loaded piston type, and
shall maintain constand downstream pressure regardless of upstream fluctuations.

Output pressure shall be. determined by the type of springs that are being
utilized. The different springs, for different output pressures, shall be color
coded and field interchangeable.

The pressure regulator shall be installed above ground or in an underground valve
box, shall have a built-in indicator to show proper functioning, and rellOvable
caps for easy 1ol1oe l118intenance.

Materials housing
Caps
Pistons
Guides
Seals
Springs

- Brass.
Chemical resistant plastic.
Chemical resistant plastic.
Chemical resistant plastic.

- Teflon.
Stainless steel.

The pressure regulator's pressure rating shall be no less than 150 PSI.

The pressure regUlator shall have a device enabling the user to neutralize the
regulation (for flusing purposes) without disassembling the unit.
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The injector shall be equipped with an inline strainer to protect the converging
nozzle and a built-in vacuum indicator.

The suction port of the injector shall consist of a suction flow control valve, a
non return valve and a suction hose with a strainer at the fertilizer intake.

6.3. 1 Plastic Pipe shall be cut square and all burrs, particles and curls shall
be removed.

Fiberglass reinforced plastic.
Chemical resistant plastic.
Chemical resistant plastic.
Viton
Polypropylene body with Viton seals.
Chemical resistant plastic with Viton seals
and stainless steel spring.
Stainless steel.

body
nozzle
nozzle" strainer
nozzle seal
flow control valve
non-return vavlve

fert. intake strainer -

The injector shall come with a e/4" MIPT inlet and outlet, and shall have a built­
in union joint for portability and easy maintenance.

5. '4 Pla"tic Desk Filter shall be designed to permit cleaning wihtout removal
from the water supply line. The filter head is made of plastic or metal, while
the parts subjected to high pressures are made of reinforced plastic. The
filtering element is made of grooved plastic rings which are aligned to form a
cylindrical body. Recommended working pressure upto 10 atm.

5. 15 Enclosure bos shall be a NEMA 4, 12 gauge s tee l, all welded enclosure
36"(W) x 18"(0) x 48"(H) in height, haVing a full-gasketed hinged door, 3-polnt
dead bolt latch mechanism, padlockable handle, and integral mounting racks
compatible with specified controller, power supply and ancillary equipment. The
preferred box is manufactured by Cross Brothers, Inc. and is known as a La Max·
Enclosure, specifically the "Arizona Box" which has additional louvers.

5.16 The fertilizer injector shall be venturi-type injector with no mOVing parts,
to be used inline or in parallel to a pressure differential source.

Materials

6. INSTALLATION.

6.3 Cutting of pipe shall be done in a neat and workmanlike manner without d~e
to the pipe. Unless otherwise recommended by the manufacturer and authorize\! by
the Contracting Officer, cutting shall be done with an approved type mechanical
cutter. Wheel cutters shall be used when practicable.

6.2 Handling. Pipe and accessories shall be handled so as to insure delivery to
the trench in sound, undamaged condition. The interior of pipe and accessories
shall be thoroughly cleaned of foreign matter before being lowered into the trench
and shall be kept clean during laying operations by plugging or other approved­
method. Before installation, the pipe shall be inspected for defects. Material
found to be defective before or after laying shall be replaced with sound material
at no additional cost to the Government.

6.1 General. Unless otherwise specified, installation of emitters, backflow
prevention units, control valves, meters and boxes shall conform to the standard
details shown on drawing.
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6.4 Placing and Laying. Pipe and accessories shall be carefully lowered in to
the trench. Under no circumstances shall any of the materials be dropped or
dumped into the trench. The full length of each section of pipe shall rest
solidly upon the pipe bed, with recesses excavated to accommodate joints. Pipe
that has the grade or joint disturbed after laying shall be taken up and relaid.
Pipe shall not be laid in water or when trench conditions are unsuitable for the
work. Water shall be kept out of the trench until jointing is completed. When
work is not in progress, open ends of pipe, fitting, and valves shall be securely
closed so that no trench water, earth, or other substance will enter the pipes of
fittings.

6.4.1 Plastic Pipe shall be installed in accordance with the procedures
recommended in ASTH D 2774 and as herein specified.

6.4.2 Tracer wire or tracer tape shall follow the main line pipe lines and
terminate in the yard box with the gate valve that controls these main irrigation
lines. Provide enough length of wire or tape to make a loop and attach a plastic
label with the designation "Tracer Wire."

6.5 Jointing.

6.5.1 Galvanized Steel Pipe. Threaded joints shall be made tight with a stiff
mixture of graphite and 011, inert filler and 011, or with an approved graphite
compound, applied with a brush to the male threads only. Compounds shall not
contain lead.

6.5.2 Insulation Joints shall be ins talled in accordance with recoDlDendations of
the manufacturer.

6.5.3 Connections between different types of pipe and accessories shall be made
with transition fittings approved by the Contracting Officer.

6.6 Pipe Sleeves shall be installed with a minimum of off-set at the joints to
permit easy installation and removal of the irrigation lines.. All plastic lines
shall be installed in sleeves under paved areas. Sleeves shall extend at least
12 inches beyond the edges of the pavement. Sizes of sleeves shall be as follows:

Pipe Size
(inches)

1/2
3/4
1,1-1/4 and 1-1/2
2 and 2-1/2
3 and 4

Minimum Sleeve Size
(inches)

2
2-1/2
3
4
6

6.7 Setting of Valves, and Boxes. Valves and valve boxes shall be installed
where shown or directed, and shall be set plumb. Valve boxes shall be centered on
the valves. Valves shall be located outside the area of roads and streets.
Earthf111 shall be carefully tamped around each valve or meter box to a distance):'
of 4 feet on all sides of the box, or to the undisturbed trench face if less than
4 feet. Valves shall have the interiors cleaned of all foreign matter before
installation. Stuffing boxes shall be tightened and the valve shall be inspected
in open and closed positions to insure that all parts are in working condition.
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6.8 Reaction Backing.

6.8.1 Thrust blocks shall be concrete mixed not leaner than one cement: 2-1/2
sand: 5 gravel. Blocks shall be placed between solid ground and the fitting to
be anchored. The area of bearing shall be as indicated or as approved.

6.9 Remote Control Valves.

6.9.1 Install remote control valves in locations as shown on the drawings.
Install a union on downstream side of all valves not provided with a union type
connection. Fit with concrete valve box and cover. Top of valve box shall be-.
1/2-inch above finish grade.

6.10 Remote Control Wiring. Connections of wiring, other than in the controller
housing, shall be made with epoxy encapsulated connectors. Where more than one
wire is placed in trench, the wiring shall be taped together at maximum intervals
of 10 feet.

6.11 Automatic Sprinkler Controller. Controller shall be lIOunted on concrete
with expansion shield type anchors or embedded anchor bolts. Connect electrical
panel as shown on the drawings. Connection to control wiring shall be made within
the pedestal or head of the controller. Electrical wiring shall be in a rigid
conduit from controllers to panel provided under SECTION: ELECTRICAL WRit (FOR
IRRIGATION LANDSCAPING). The work under this section shall include all wiring to
the panels or elsewhere as required, in order to complete the installation of the
control system.

7. TESTS.

7.1 After completion of the piping system and prior to backfilling and the
installation of the sprinkler heads, the entire system shall be tested for leaks
and thoroughly flushed under pressure to remove any dirt, scale or other
material. Lines shall be tested at 100 psi for one hour duration. Cracked or
defecti ve pipe, fittings, or accessories disclosed in the pressure tests shall be
replaced by the Contractor with sound material at no additonal cost to the
Government, and the test shall be repeated until results are satisfactory to the
Contracting Officer.

7.1.1 No line shall be covered until inspection and approval has been given by
the Contracting Officer.

7.1.2 Testing of plastic pipe shall not be done until all joints have had at
least 24 hours to set and cure. During cold weather, 48 hours elasped time shall
be 'allowed for setting prior to testing. No water under pressure shall come in
contact with any joint during the specified curing period. In hot weather, water:
shall not be permitted to stand in pipes until after backfilling is completed.
Water used in testing shall be drained from pipes after completion of testing.

7.2 Coverage Test. When the irrigation system is completed the entire system"
shall be adjusted and operated to demonstrate the water coverage is complete,;...and
adequate and that the system conforms to the requirements of the plans - and
specifications. All deficiencies and inadequacies resulting from defective or
inadequate mat.erials and/or workmanship shall be corrected at no additional cost
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to the Government. In the event any modifications to the system or deviation from
the approved plans and specifications are directed, an adjustment in contract
price will be made.

8. DISINFECTION. The completed line from the backflow prevention unit to
the connection to the existing waterline shall be disinfected as prescribed by
AWWA C 601.

9. TOOLS. Three sets of special wrenchs for removal and/or installation of
sprinkler heads shall be provided at locations designated by the Contracting
Officer.

10. CLEANUP. Upon completion of the installation of the irrigation system and
appurtenances, all debris and surplus materials resulting from the work shall be
removed.

11. VARIATION IN ARRANGEMENT CE SPRINKLERS from those shown on drawings will be
permitted. The Contractor shall submit a shop drawing for approval in accordance
with the SPECIAL CLAUSES. If any conflicts occur necessitating departures from
the contract drawings, details of departures, hydraulic calculation and reasons
shall be submitted as soon as practicable for written approval or the Contracting
Officer. Hydraulic calculations shall include application rate per hour, maximum
triangUlar spacing of heads for design flow rate and pressure, overlap including
wind loss allowance and friction loss through pipe fittings, valves and
accessories.

12. GUARANTEE. The following equipment to be furnished under this specification
shall be guaranteed for a period of one year from the date of acceptance thereof,
ei ther for beneficial use or final acceptance, whichever is earlier, against
defective materials, design, and workmanship:

Backflow prevention units
Quick coupling valves and keys
Water meters
Control valves
Automatic controller
Emitters
Filters

• • • • •
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b. Erosion Control Haterials

a. Seed

SECTION 2N

Federal Seed Act (Approved
August 9, 1939, Reprinted
Sept 1975; Amendment May 1976
sept 1977)

Fertilizers, Mixed, Commercial

4. Environment Protection
5. Materials
6. Installation

Index

Manufacturer's literature on the following

o-F-241D

b. Fertilizer

53 Stat. 1275

a. Hydro-Mulch

1.1 Federal Specification (Fed. Spec.).

1. Applicable Publications
2. Submittals
3. Delivery, Storage, and Handling

HYDROSEEDING

1.2 U.S. Department of Agriculture (USDA) Agricultural Harketing Service, Seed
Branch, Grain Division.

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this.
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

2.1 Certificates of Conformance or Compliance. Before delivery, notarized
certificates attesting that the following materials meet the requirements
specified, shall be submitted in triplicate for approval.

3. DELIVERY, STORAGE, AND -HANDLING.

2.3 Maintenance Instructions. Prior to end of the contract maintenance period,·
3 copies of written instructions for year-round maintenance and care of installed
hydroseeded area shall be furnished to the Contracting Officer.

2. SUBHITTALS .

3.1 Delivery.

2.2 Manufacturer's Literature.
materials shall be submitted.

3.1.1 The Contractor shall notify the Contracting Officer of the delivery
schedule in. advance so material may be inspected upon arrival _at the jobsite.
Unacceptable material shall be removed from the jobsite immediately.
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3.1.2 During delivery seed shall be protected from drying out and contamination.

3.1.3 Fertilizer, shall be delivered to the site in the original, unopened
containers bearinc_ the manufacturer's guaranteed chemical analysis, name, trade
name, trade mark, and conformance to state and Federal laW5. In lieu of
containers, fertilizer may be furnished in bUlk and a certificate indicating the
above information shall company each delivery.

3.2 Storage.

3.2.1 Seed and fertilizer shall be kept in dry storage away from contaminants.

3.2.2 Storage of materia15 shall be in areas designated or as approved.

4. ENVIRONMENT PROTECTION.
the requirements of SECTION:

5 • MATERIALS.

All work and Contractor operations 5hall comply with
ENVIRONMENTAL PROTECTION.

5.1 Seed. Seed shall be state-certified seed of the latest season's crop and
shall be delivered in original sealed packages bearing the producer's guaranteed
analysis for percentage5 of mixtures, pure live seed, gerlll1nation weed5eed
content, and inert material. Seed shall be labeled in conformance with U.S.
Department of AgriCUlture rules and regulations under the Federal seed Act and
applicable state seed laws. Seed that has become wet, moldy, or otherwise damaged
will not be acceptable. ensite seed mixing shall be done only in the presence of
the Contracting Officer. Seed mixture shall ,be proportioned by the pounds of pure
live seed per acre a5follow5:

A.
B.
C.
D.
E.
F.
G.
H.
1.

Botanical Name

Atriplex polycarpa
Cenchrus ciliaris
Schismus barbatus
Encelia farinosa
Encelia frutescens
Ambrosia dUlDOsa
Ambrosia deltoides
Plantago insularis
Hapolopappus linearifolius

H. acradenii (substitution)

Common Name

Desert saltbush
Buffelgrass
Mediterranean Grass
Brittle Bush
Green Brittlebush
White Bursage
Triangleleaf Bursage
Wooly Indian Wheat
Golden Weed

Total PLS

Pure Live seed

2.0 Lbs/Acre
2.5 Lbs/Acre
2.5 Lbs/Acre
2.0 Lbs/Acre
1.5 Lbs/Acre
2.0 Lbs/Acre
2.0 Lbs/Acre
2.5 LbslAcre
1.5 Lbs/Acre

18.5 Lbs/Acre

Maximum 'weed seed shall not exceed one percent by weight.

5.2 Fertilizer shall be co.-ercial grade, free tlowing, uniform in composition
and shall conform to applicable state and Federal regulations. Granular
fertilizer shall contorm to Fed. Spec. o-F-241. Type I, Level B, and shall bear
the manufacturer's guaranteed statement of analysis. Granular inorganic fertilizer
shall contain a minimum percentage by weight equaling 16 nitrogen (of which~"

50 percent shall be organic), 8 available phosphoric acid and 4 potash. Granular-­
slow release fertilizer shall contain a minimum percentage by weight equaling
16 nitrogen, 6 available phosphoric acid, and 8 potash.
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5.3 Mulch.

5.3.1 Wood cellulose fiber for use with hydraulic application of seed and
fertilizer shall consist .of specially prepared wood cellulose fiber, processed to
contain no growth or germination-inhibiting factors and dyed an appropriate color
to facilitate visual metering of the application of materials. On an air-dry
weight basis, the wood cellulose fiber shall contain a maximum of 12 percent'
moisture, plus or minus 3 percent at the time of manufacture. The pH range shall
be from 3.5 to 5.0~ The wood cellulose fiber shall be manufacturer so that:

a. After addition and agitation in slurry tanks with fertilizers, seeds,.
water, and other approved additivies, the fibers in the material will become
uniformly suspended to form a homogeneous slurry.

b. When hydraulically sprayed on the ground, the material will form a
blotterlike cover impregnated uniformly with seed.

c. The cover will allow the absorption of moisture and allow rainfall or
applied water to percolate to the underlaying soil.

5.4 Water. Water shall contain no elements toxic to plant life. Water necessary
for the maintenance of hydroseeded area shall be obtained by the Contractor and
shall be adequate for the intended purpose.

5.5 Erosion Control Material shall be totally organic substance supplied in dry,
powdered form, at least 70 percent of which is. 92 percent pure muclloid, derived
from Plantago ovata-insularis husk. Erosion control material shall be water­
soluble, non-toxic, hydrophyllic and shall not inhibit germination.

5.6 Soil Conditioners.

5.6.1 Rotted manure shall be unleached stable or cattle manure containing not
more than 25 percent by volume of straw, sawdust, or other bedding materials and
containing no chemicals or ingredients harmful to plants.

5.6.2 Topsoil shall be the existing surface soil amended by the addition of .
manure as a soil conditioner at the rate of 150 Ibs per acre.

5.7 Erosion Control Netting.

5.7.1 The erosion control netting shall be designed for use over straw mulch.
Erosion Control netting shall be an extruded oriented polypropylene net with a
mesh, openinl of approximately 5/8" x 3/4", the strand count approximately
1.5 xl. 3 strands per inch, and weight approximately 3 Ibs per 1000 square feet.­
The co lor shall be green.

6. INSTALLATION.

6.1 Tillage. After the areas required to be seeded have been brought to, the
grades as specified, they shall be thoroughly tilled to a depth of at ·"teast
4 inches by scarifying, disking, harrowing, or other approved methods. Soil
conditioners shall be incorporated into the soil to a depth of at least 4 inches
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and shall
specified.
condition.

be incorporated as part of the tillage operation hereinbefore
IlIIIediately before seeding, the soil shall be restored to an even

All debris remaining on the surface after tillage shall De removed.

6.2 Planting Seasons and ConCiitions. Seeding shall be done between 28 February
and 30 April for Spring planting and/or between 30 October and 30 November for
Fall planting.

6.2.1 Planting shall not be done when the ground is frozen, snow covered, or in
an unsatisfactory condition for planting. If special conditions eXist that may
warrant a variance in the above planting dates or conditions, a written request
shall be submitted to the Contracting Officer stating the special conditions and
proposed variance.

6.3 Seeding. The seed and fertilizer shall be mixed in the required amount of
water to produce a homogeneous slurry and then uniformly applied under pressure at
the following rates (dry weight) per acre:

2000 lbs. wood cellulose fiber mulch
350 lbs. 16-8-4 inorganic fertilizer

18.5 lbs. of seed mix
150 lbs. slow release fertilizer 16-6-8

6.4 Protection of Seeded Areas. Immediately after seeding the area shall be
mulch with 2000 Lbs/Acre of straw mulch through the use of a mulch blower. The
straw mulch shall be affixed with a water-soluble erosion control material,
crimping will not be allowed. The straw mulch shall be held in place using an
open mesh erosion contol netting. The netting shall be pinned or stapeled in
place per manUfacturers' recommendations. The mulch and netting shall be
maintained until final acceptance. The seeded area shall be protected against
traffic or other use by erecting barricades, as required, and placing approved
signs at appropriate intervals until final acceptance.

6.5 Restoration and Clean-Up. Excess and waste material shall be removed daily.
When hydroseeding in an area has been completed, the area shall be cleaned of all
debris and excess material. Paving shall be cleaned when work in adjacent areas
is completed.

• • • • •
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SOIL-CDotENT

SECTION 3A

1.1 American Society for Testing and Material (A3TH) Standards.

1. APPUCABLE PUBUCATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

- ,:.-

Laboratory Determination of Water
(Moisture) Content of Soil, Rock,
and Soil-Aggregate Mixtures

Density of So11 In Place by the Sand­
Cone Method

ColIIPressive Strength of Molded
Soil-Cement Cylinders

Moisture Density Relations of So11
Cement Mixtures

Sampling Aggregates

Fly-Ash and -Raw or Calcined Natural
Pozzolan for Use as a Mineral
Admixture in Port land Cement
Concrete

Liquid Membrane-Forming Compounds
for Curing Concrete

Sheet Materials for Curing Concrete

Sieve or SCreen Analysis of Fine and
Coarse Aggregates

Specification for Portland Cement

Compressive Strength of Cylindrical
Concrete Specimens

9. Subgrade Preparation
10. Transporting SoU-Cement Mixture
11. Placement of Soil-Cement
12. Weather Limitations
13. Curing and Protection
14. Grade Control
15. Contractor Quality Control

31-1

Index

o 2216-80

o 1556-86

o 1633-84

o 75-82

o 558-82

C 39-83b

C 136-84

C 150-84

C 17 1-69
(R 1980)

C 309-81

C 618-84

1. Applicable Publications
2. Quality Assurance
3. Evaluation and Acceptance
4. Materials
5. Proportioning and Mixing
6. Plant and Equipment
7. Stockpiling of Material
8. Drainage
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E 329-77
(R 1983)

2. QUALITY ASSURANCE.

Inspection and Testing Agencies for
Concrete, Steel, and Bituminous
Materials as used in Construction

2.1 Preconstruction Testing. The Government will sample and test the cement and
pozzolan. The Contractor shall notify the Contracting Officer as soon as
practicable, but not less than 45 days in advance of the time when soil-cement
placement is expected to begin, of the manufacturer froll which each of those
materials intended to be used by the Contractor will be obtained together with the
sampling location, brand name, type and quantity. The Contractor may subllit to
the Contracting Officer a request for approval of materials for soil-cement based
on certificates of compliance of materials produced at the proposed sources with
the requirements of these specifications. Certificates of compliance shall
include appropriate manufacturer's test data and result3 which demonstrate
compliance with these specifications. The Contractor shall proceed with required
sampling until he receives, in writing from the Contracting Officer, approval for
use of the proposed materials. Facilities and labor necessary for sampling will
be provided by the Contractor and testing will be performed by and at the expense
of the Government except as otherwise specified. No material shall be used until
notice has been given by the Contracting Officer that test resulta are
satisfactory and all IDOvement of materials atter sampling shall be as directed.

2.1.1 Cement. If cellent is to be obtained from 1I0re than one source, the initial
notification shall state the estimated alDOunt to be obtained froll each source and
proposed schedule of shipllent3. Cellent will be sampled at the lIill or shipping
point and/or at the soil-cement miXing plant. If tests prove that a cell8nt which
has been delivered is unsatisfactory, it shall be prolllPtly relDOved fro. the site
of the work. Cement which has not been used within 6 IDOnths after compliance
testing will be retested at the expense of the Contractor when directed by the
Contracting Officer and shall be rejected if test results are not satisfactory.
The cost of testing cement in excess of the project requirement3 will also be at
the expense of the Contractor. The charges for testing cemen't at the expense of
the Contractor will be deducted from payment3 due to the Contractor at a rate of
7 cents per hundred weight of cement represented by the tests.

2.1.1.1 Prequalified Cement Sources. Cement shall be delivered and used directly
from a mill of a producer designated as a qualified source. samples of ceJDent for
compliance testing will be taken at the project site or soil-cellent mixing plant
by a representative of the Contracting Officer for testing at the expense of the
Government. 1 IJ.at. of prequal1f1ed cellent sources is available froll CoJDander and
Director, U. S. AnIy Engineer Waterways Experillent Station, P.O. Box 631,
Vicksburg, Mississippi 39180.

2.1.1.2 Other Cell8nt Sources. sampling, testing and shipp!nI inspection froll the
point of sampling, when the point is other than at the site of work, will be I18de
by or under the supervision of the GovernJDent and at the Contractor's expense. No
cement shall be used until notice has been given, in writing, by the Contracting,..__
Officer that test results are satisfactory. In the event of failure of compliance­
test3, the cement may be resampled and tested at the request of the Contractor,
and at the Contractor's expense. When the point of sampling is other than at the
site of work, the fill gate or gates of the sampled bin will be sealed and kept
sealed until shipment from the bin has been completed. sealing of "'he fill gate
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or gates and of conveyances used in shipment will be done by or under the
supervision of the Government. Conveyances will not be accepted at the site of
work unless received with all seals intact. If tested cement is rehandled at
transfer points, the extra cost of inspection will be at the Contractor's expense.

2.1.2 Pozzolan. The use of pozzolan as a soil-cement admixture may be used as a
partial replacement of cement. Pozzolan will be sampled at the source and stored
in sealed bins pending completion of tests. Pozzolan will also be sampled at the
si te when determined necessary. Sampling and compliance testing will be by and at
the expense of the Government. Release for shipment and approval for use will be
based on compliance with 7-day strength requirements in accordance with ASn4 C 618 .
and other physical and chemical and uniformity requirements for which tests can be
completed by the. time the 7-day strength test is completed. Release for shipment
and approval for use on the above basis will be contingent on continuing
compliance with the other requirements of the specifications. If the contents of
a bin fails, the contents may be resampled and tested at the Contractor's
expense. In this event the pozzolan may be sampled as it is loaded into cars,
trucks or barges proVided they are kept at the source until released for
shipment. Unsealing and resealing of bins and sealing of shipping conveyances
will be done by or under the supervision of the Government. Shipping conveyances
will not be accepted at the site of work unless received with all seals intact.
If pozzolan is damaged in shipment, handling, or storage, it shall be prollPtly
removed from the site of work. Pozzolan which has not been used within 6 1I0nths
after compliance testing for this project will be retested at the expense of the
Contractor when directed by the Contracting Officer and shall be rejected if the
test results are not satisfactory. If tested pozzolan is rehandled at transfer
points, the extra. cost of inspection will be at the Contractor's expense. The
cost of testing pozzolan in excess of project requirements will be at the
Contractor's expense at a rate of 2 dollars ($2.00) per ton and will be deducted
from payments due to the Contractor.

2.1.2.1 Prequalified Pozzolan Sources. Pozzolan shall be delivered and used
directly from a mill of a producer designated as a qualified source. Samples of
pozzolan for compliance testing will be taken at the project site or soil-eement
mixing plant by a representative of the Contracting Officer for testing at the
expense of the Government. A list of prequalified pozzolan sources is available
from Commander and Director, U.S. Army Engineer waterways Experiment Station, P.O.
Box 631, Vicksburg, Mississippi 39180.

2.1.2.2 Other Pozzolan Sources. Sampling, testing and shipping inspection from
the point of sampling, when the point is other than at the site of work, will be
made by, or under the supervision of the Government and at the Contractor's
expense. No pozzolan shall be used until written notice has been given by the
Contracting Officer that test results are satisfactory. In the event of failure,
the pozzolan may be resampled and tested at the request of the Contractor, and at
the Contractor's expense. When the point of sampling is other than at the site of
work, the fill gate or gates of the sampled bin will be sealed and kept sealed
until shipment from the bin has been completed. Sealing of the fill gate or gates~

and of conveyances used in shipment will be done by or under the supervisioq.' of
the Government. Conveyances will not be accepted at the site of work unless
received with all seals intact. If tested pozzolan is rehandled at transfer
points, the extra cost of inspection will be at the Contractor's expense.
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2.2 Construction Testing by Government. The Government will sample and test
cement, pozzolan, sol1 and soil-cement to determine compliance with the
specifications. The Contractor shall provide facilities and labor as may be
necessary for procurement of representative test samples. samples of soil will be
obtained from stockpiles and at the point of batching in accordance with ASTH
D 75. Compression test specimens of soil cement will be made and laboratory-cured
in accordance with ASTM 0 1633, Method A, and will be tested in accordance with
ASTM C 39.

2.3 Submittals. The Contractor shall submit, in writing to the Contracting
Officer, for approval a plan for the batching, conveyance, placement, compaction,
finishing and curing of the soil-cement mixture. The Contractor's plan shall also
include the following items: the approximate length of soil-cement to be placed
prior to the start of compaction operations; the number and type of watering
equipment to be used; the method used to keep soil-cement surfaces continually
lDOist until subsequent layers of soil-cement are placed; the method used to cure
permanently exposed soil-cement surfaces; proposed sources of soil to be used in
soil-cement if other than designated sources; and mix designs for the soil-eement.

3. EVALUATION AND ACCEPTANCE. The strength of the soil-cement will be considered
satisfactory so long as the average of all sets of three consecutive test results
equal or exceed the required specified strength as described in paragraph: CDlDT
CONTENT and no individual test result falls below the specified strength by .:)re
than 50 pounds per square inch. Additional analysis or testing 118y be required at
the Contractor's expense when the strength of the soil-cement in the structure is
considered potentially deficient. Soil-cement work Judged inadequate shall be
replaced at the Contractor's expense as directed by the Contracting Officer.

4. MATERIALS.

4.1 Cement shall conform to the requirements of ASTH C 150, Type II. cement
shall be stored in a manner to prevent the absorption of lDOisture.

4.2 Pozzolan shall conform to the requirements of 13TH C 618, 'Class F. Pozzolan
shall be stored in a manner to prevent absorption of lDOisture or damage by other
means.

4.3 Water shall be clean, fresh, and free froll injurious alDOunts of oil, acid,
salt, alkali, organic matter, and other substances deleterious to the hardening of
soil-cement and shall be subject to the approval of the Contracting Officer.

4.4 Aggregate.

4.4.1 Soil aaaresate for use in soil-eement construction, when tested in
accordance with AS'Dt C 136, shall conform to the following gradation aDd be free
of any deleterious material:

Standard Sieve Size

1-1/2 in.
No.4
No. 200

III

Percent passing

100
60-90
5-20
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4.4.2 Borrow areas are shown on the drawings as "Borrow Areas A, B, C, 0, and
E". Borrow Areas A and B are the recoDIDended sources of soil aggregate to be used
in soil-ce.ent construction, although the Contractor may obtain soil aggregate
from any of the five area~ shown. Borrow areas A, B, C, and 0 shall be utilized
to the greatest possible extent before any excavation is accomplished in area E.
The Contractor shall make all arrangements, and secure all permita for the.
procurement, furnishing and transporting the soil aggregate including the final
grading of the borrow area. It the Contractor elects to obtain soil aggregate
from a source(s) other than that shown on the draWings, the Contractor shall
obtain the approval of the Contracting Officer. It is the responsibility of the
Contractor to blend and/or process available materials (or import additional'
suitable materials from other required excavations or from other sources approved
by the Contracting Officer) so that soil used in construction of soil-cement
conforms to the above requirements. (Supplemental exploration data presenting the
laboratory test resulta of soils in the project area are available for
informational purposes as stated in paragraph: PHYSICAL OATA of the SPECIAL
CLAUSES) •

4.5 Curing Materials.

4.5.1 Waterproof sheeting shall be white waterproof paper or white opaque
polyethylene film conforming to A3TH C 171.

4. 5.2 Curing Compounds shall conform to 13TH C 309, Type 2.

5. PROPORTIONING AND MIXING.

5.1 General. The Contractor shall be responsible for determining the required
proportions of cement, aggregate, water, and pozzolan (it any) to be used in the
soil-cement mix. These proportions will vary depending on the aggregate used and
shall be determined in accordance with paragraph: CEMENT CONTENT, WATER CONTENT,
and STOCKPILING of MATERIAL. The soil, cement, and water shall be accurately
measured and conveyed into the mixer in the proportionate amounta necessary to
meet the specified requirements. All ingredients shall be mixed for at least 30
seconds per cubic yard of mixture, or longer as may be necessary to insure a
thorough and \miform mix of the soil, cement, and water, and until the resulting
mixture is homogeneous and unitora in appearance.

5.2 Cement Content.

5.2,. 1 C_eot content is defined as the percentage of ce.ent, by weigbt, of total
dry aggrept8. The baae cement content of the soil-c_ent aixture sball be such
that a oo-s»ressive strength of 750 psi at the end of seven (7) days is attained
when tested in aocordance with A3TH 0 1633. The base o_ent content shall be'
derived froa an average of at least two 1D01ded suples tested in co.pression. The
minimum aoceptable compressive strength shall be that strength developed by adding
an additional 2 percent cement to the base cement content. The following example
is given for illustrative purpoaes only: If the bue O_eDt oontent required tc­
achieve a compressive strength of 750 psi at seven days is 8.0 peroent, the~, ,the
total cement content required to achieve the specified strength sball be equai' to
(a.OJ + 2.0J) 10.0 percent. Therefore, the governing coapressive strength for
this example shall be that strength attained by the 10.0 peroent o.-nt content
mix. The final mix design shall be subject to the approval of the Contracting
Officer prior to the placement of soil-oement.

3A-5



..

5.3 Water Content. Water shall be added and lIl1xing shall be continued until a
uniform mixture ot 3Oil, cement and water is obtained. When mixing is completed,
the percentage ot moisture in the mixture, on a basis ot oven-dry weight as
determined in accordance with _AS'lM 0 2216, shall be such that at the time of
compaction, it will be between optimum moisture and 2 percentage points wet ot the
optimum lDOisture content. OptilDWD moisture-maximum density relationships shall
be determined in accordance with ASTM 0 558.

6. PLANT AND EQUI PMENT .

6.1 Mixing Plant. Mixing of the soil, cement, and water to be used in the soil­
cement mixture shall be accomplished in a stationary miXing plant. The mixer
shall be an approved twin-puglll1ll type or a continuous-mixing type designed for
either weight or volume proportioning. The plant shall be designed and operated
so as to produce a uniform mixture within the limits required by these
specificatioM. The plant shall be equipped with a hydraulically or mechanically
operated holding bin having a minimum capacity of 20 tons. Facilities for
efficiently storing, handling, and proportioning unmixed materials shall be
prOVided at the plant.

6.1.1 satisfactory means shall be provided to obtain the proper amount ot cement,
soil, arx1 water. Measuring devices for soil and water shall be sensitive to a
2 percent variation above or below the actual weight required. Heasuring devices
for cement shall be sensitive to within plus or minus 0.5 percent ot the actual
weight in pounds. Proportioning may be on a volume basis, provided that the
sem,itivity specified for the weight basis is maintained.

6.1.2 The plant shall be equipped with a positive, adjustable governor for
controlling the mixing time of each batch. The mixing time shall be considered as
the interval between the time the cement contacts the soil and water and time the
mixture leaves the mixing unit.

6.1.3 Batching plants designed for weight proportioning shall include means for
accurately weighing soil and cement in a weight box or hopper 'suspended on scales,
ample in size to hold a full batch without hand raking or running over. The
weight box or hopper shall be supported on fulcrulllS and knife edge so constructed
that they will not be easily thrown out ot alinement or adjustment. Scales may be
either of the beam type with over-and-under indicator or springless-dial type and
shall be of a standard uke and design, sensitive to 1/2 of 1 percent ot the
maximum load that may be required. If the beam-type scale is used, there shall be
included a separate beam tor 3011 and tor C8l1811t, eacb beaa being connected so as
to actuate the over-and-under indicator, and a tare beaa tor balancing the hopper.

6.1.4 Plants dealcDed tor continuous mixing shall include a means tor accurately
proportioning soU and cement and shall be equipped to insure positive
interlocking centrol ot the now of soil and cement tro. bins.

6.2 Transportation Equipment. Equipment tor transporting the 3Oil-ceaent .ixture
shall have clean, smooth beds and protective covers tor use in untavorable weather
(as described in paragraph: WEATHER LIMITATIONS). .,y

6.3 Spreader. The equipment for spreading the soil-cement IIl1xture shall be
suitable for the purpose and shall be capable of discharging the mixture in layers
to produce reasonably smooth uniform surfaces. The equipment shall be
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controllable 50 as to produce layers, which when compacted, will each be
approxiJllately of the specified thickness and will meet all of the requirements of
these specifications.

6.4 Compaction Equipment. Compaction shall be accomplished by tamping rollers,
pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or other
approved equipment well-suited to the material being compacted. The equipment
shall provide uniform compaction across the width of the equipment for each pass.
TIle use of trucks, tractors, or other haUling equipment shall not be allowed for
compaction of soil-cement mixtures.

6.5 Watering Equipment. Watering equipment consisting of pumps, water tanks,
sprinklers, or other approved equipment shall be furnished by the Contractor.
Adequate equipment, subject to the approval of the Contracting Officer, shall be
available at all times to provide water as required for curing and protection of
permanently exposed slopes and for lIIOistening compacted surfaces that are to
receive an overlying layer of soil-cement. Water trucks or sprinklers for adding
water to in-place layers of 5Oil-cement shall be equipped with fog-type sprayers.

1. STOCKPILING OF MATERIAL. Soil assregate shall be stockpiled on firm ground,
drained and leveled, free of debris, trash, organics, and other objectionable or
deleterious material. Stockpiles shall be constructed in layers not exceedinc
2 feet in thickness. Ramps formed for the construction of stockpiles shall be of
the same material as that being stockpiled, and will be considered a part of the
stockpile. Haterial taken from the stockpile for 5Oil-cellent production shall b.
scooped from the stockpile in such a manner that material from sev.ral layers of
the stockpile are combined in each scoop and the gradation of the material
obtained is representative of that used in the mix design. Th. Contractor shall
notify the Contracting Officer at least eight (8) days prior to the start of 5Oil­
cement production to allow the Government time to sample and test the stockpiled
material. So11 aggregate for use in 5Oil-cement shall not be used trom any
stockpile without the prior approval of the mix design submitted (for the
particular stockpile) by the Contractor to the Contracting Officer. A minimum of
one mix design shall be conducted for each 10,000 cubic yards of stockpiled
material or one per stockpile, whichever is less. Samples from stockpiles for mix
designs shall be obtained by taking a miniD1ll of six (6) face cuts at different
locations on the stockpile and blending the sampled material.

8. DRAINAGE. Adequate drainage shall be provided during the entire construction
peri~d to prev.nt water froll coll.ctinc or standing on the area to be stabilized
or on the .1xed, or partially-mixed material.

9. SUBGRADB PREPARATION. The subgrade shall be cleaned of debris, trash, and
organics. The subsrade shall be adequately compacted and shall b. capable of
with stand inI , without displacement, the compaction specified for the 5011-cement
mixture. Debris and removed in-place material d.signated as unsuitable shall
become the prop.rty of the Contractor and be disposed of. The subgrad. for the.
soil-cement fill shall be compacted in accordance with S2X:TION: FILLS AND
SUBGRADE PREPARATION. -,;:

10. TRANSPORTING SOIL-Cm4EHT MIXTURE. Th. 5Oil-c....nt mixture shall be
transported "from the mixing plant to the dte of the work in clean equipment
provided with protective covers for use in unfavorable weath.r (as described in
paragraph: WEAniER LIMITATIONS). The total elasped time between the addition of

3A-1



water to the soil-cement mixture and the start of compaction shall not exceed
thirty (30) miDl1tes. Any load excessively wetted by rain or excessively dried (dry
of optimum moisture content) for any reason will be subject to rejection.
Equipment shall not be operated on a finished compacted layer of soil-cement
except where specifically permitted, and any damage resulting to the soil-cement
from such operation shall be repaired at the expense of and by the Contractor.

11 • PLACE1'l~T OF SOIL-CE1'l~T.

11.1 Spreading. 'lbe soil-cement mixture shall be placed and distributed in such
a manner as to produce a reasonably smooth, uniform surface in layers of such
uncompacted thickness that when compacted each layer shall not exceed 8 inches nor
be less than 4 inches in thickness. In general, soil-cement shall be placed in
horizontal layers. 'lbe Contractor will be permitted to place the material in
sloping layers to accommoda te hauling and compacting equipment if such sloping
layers are not steeper than 8:1.

11.2 Compaction. Compaction shall commence as soon as practical after spreading.
Compaction shall be completed within one hour from the time the soU-cement
mixture is discharged from the mixer. Fach layer shall be compacted to a density
of at least 98 percent maximum density in accordance with AS!H D 558. The blade
of the self-propelled roller or the tractor towing the roller shall not be used
for spreading.

11.3 The specified moisture content shall be maintained uniformly throughout the
layer of material being compacted. It necessary, water shall be added and
incorporated during the compaction operation to maintain the uncompacted mixture
at its optimum moisture content. If in the opinion of the Contracting Officer,
the surface of a layer of soil-cement has been rutted or compacted unduly by
hauling equipment to reduce the effectiveness of compaction by the specified
rollers, the Contractor will be required to scarify such surfaces as directed
prior to compacting with the specified rollers. At the start of compaction, the
mixture shall be in a uniform, loose condition throughout its full depth. No
section shall be left undisturbed for longer than thirty minutes during compaction
operations. Compaction of each layer shall be done in such a manner as to produce
a dense surface, free from compaction planes.

11.4 Where compaction of the soil-cement adjacent to concrete structures or
elsewhere by means of the above specified roller is impracticable or undesirable
as determined by the Contracting Officer, the soil-eement shall be compacted by
mechanical tallPers or by other approved methods to obtain the compaction
equivalent to the soil-cement compacted with the above rollers.

11.5 ConstructiOll Joints.

11.5.1 Compacted surfaces of soil-cement that are to receive an overlying layer
of soil-cement shall be kept moist continuously until place.ent of the overlying
or adjacent layer of soil-cell8l1t; provided that the Contractor will not be
required to keep such surfaces moistened for a period longer than 7 days.-,;."
Whenever the Contractor's operation is interrupted for more than two (2) hours,
the top surface of the completed soil-cement layer, if smooth, shall be scariried
to a depth of a~ least one (1) inch with a spike tooth instrulD8nt prior to
placement of the next layer. The scarified surface shall then be swept using a
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power broom or other method approved by the Contracting Officer to completely free
the surface of all loose material prior to the placement of the soil-cement for
the next layer.

".5.2 The Contractor shall clean off bonding surfaces thoroughly by power
brooming prior to placing the next layer of soil-cement. Equipment operating on
soil-cement layers shall be routed so as not to disrupt or damage the layers, and
no equipment shall be operated over the finished edges of the soil-cement on the
slope unless proper protection is proVided. Transverse joints at stoppages of
work shall be trimmed to form straight, vertical joints. When lanes of .
soil-cement are placed in adjacent layers, the longitudinal joints, if placement
is discontinued, shall be trimmed within 3 hours of compaction to form straight,
vertical joints prior to the placement of the adjacent lane. Soil-cement
materials removed in brooming, smoothing, or trimming the layers after the time
limits specified for transporting and compacting the layers shall be wasted.

11.6 Protection.

11 . 6. 1 Pro tee tion from Construe tion Tra ffic • The Contrac tor shall take all
necessary precautions to avoid damage to completed soil-cement by the IIOvellent of
equipment, and shall avoid the deposition of soil or foreign materials between
layers of soil-cement. Earthen ramps crossing completed soil-cement shall have a
minimum compacted thickness of two feet. Where ralllPs are constructed over
soil-cement that is not to grade, all foreign materials and the uppermost 1-inch
of the preViously placed soil-cement mixture shall be removed prior to
continuation of the soil-cement construction.

11.6.2 Protection from Rain or Waterfiow. If, prior to completion of compaction,
the soil-cement mixture is wetted by rain so that the average moisture content
exceeds the tolerance given in subparagraph: WATER CONTENT, at the time of final
compaction, the entire layer affected, as determined by the Contracting Officer,
shall be rellDved and shall be replaced in accordance with these specifications at
the expense of the Contractor.

, , .7 Fin ish ing • After compac tion, the so il-cement sha11 be cut to the required
lines, grades, and cross-sections and rolled to a reasonably smooth surface.
Trimming and shaping of the soil-ceaaent shall be conducted at the completion of
each day's production utilizing a smooth blade.

12. WEATHER UMITATIOHS. No so il-cement shall be prepared except when the air
temperature is at least 40 degrees F. in the shade and rising. No cement shall be
applie~ to soils that are frozen or contain frost. When the air tellPerature does
not exceed 90 degrees F, the moisture content shall not be below optila1lll nor be '
more than 2 percent above optimum at the time of compaction. When the air
temperature exceeds 90 degrees F, or there is a breeze or wind ~ich pro.otes the
rapid drying of the soil-cement mixture, protective covers on transporting
equipment shall be used and the moisture content of the mix shall be increased as ~

needed at the direction of the Contracting Officer, but shall be less than that
quantity that will cause the soil-cement to become unstable during colIPaction-~d

finishing operations. Protective covers on transportation equipment will also be
required to protect the soil-cement mixture froll extra moisture caused by rain.
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13. CURING AND PROTECTION.

13.1 General. Temporarily exposed surfaces of sOil-cement that will be in
contact with suceeding layers -of soil-cement shall be kept continously moist by
moist curing or impervious-sheet curing methods described hereinafter until
placement of the subsequent layer, provided that the Contractor will not be
required to keep such surfaces continuously lDOist for a period longer than seven
(7) days. Curing of permanently exposed surraces shall begin immediately after
compaction, or immediately after trimming if the surrace is to be tr~ed. Curing
shall continue for at least seven (7) days. The soil-cement shall be cured and
protected from premature drying, extremes in temperature, rapid temperature
change, freezing, mechanical damage and exposure to rain or (lowing water. The
Contractor shall have all equipment needed for adequate curing and protection or
the soil-cement on hand and ready to install before actual soil-cement placement
begins. 'lbe curing medium and method, or the combination of mediums and methods
used, shall be approved by the Contracting Officer. Soil-cement shall be
protected from the damaging effects of rain for 12 hours and nowing water for
14 days.

13.2 Hoist Curing. Soil-cement may be moist cured by maintaining all surfaces
continuously (not periodically) wet for the duration of the entire curina period
with the exceptions listed below. Water for curina shall comply with the
requirements of paragraph: WATER. If water is used which stains or discolors
soil-cement surfaces which are to be permanently exposed, the surfaces shall be
cleaned to the satisfaction of the Contracting Officer. Horizontal surfaces shall
be cured by covering with a minimum uniform thickness of 2 inches of continuously
saturated sand, or by covering with saturated non-stainina burlap or cotton mats.
Horizontal construction joints may be allowed to dry for twelve hours im.ediately
prior to the placing of the followina lift.

13.3 Curing Compound. A curing compound conformina to ASTH C 309 lllay be used on
permanently exposed surfaces which will not be in contact with suceeding layers of
soil-cement. The curing compound shall be applied to surfaces as soon as final
compaction has been completed. The curing compound shall be applied in a 2-coat
continuou s opera tion by approved motor ized power-sprayina equipment and pressure
tank type equipment with provisions for continuous agitation. The COlIIPound shall
be applied at a uniform coverage of not IIOre than 400 square feet per gallon for
each coat. Soil-cement surfaces which have been subjected to rainfall within

·3 hours after curing compound has been applied shall be resprayed by the method
and at the coveraae herein specified. All soil cement surfaces on which the
curing cOmpound has been applied shall be adequately protected for the duration of
the entire curina period from pedestrian and vehicular traffic and from any other
cause which will diarupt the continuity of the curing I18l1brane.

13.4 Impervioua-aheet Curina. The sheets shall comply with the requireaents of
ASTM C 171, except that the polyethylene film, if used, shall be white opaque.
All surfaces shall be thoroughly wetted and be completely covered with waterproof
paper or polyethylene f11m. Covering shall be laid with light-colored side up.
Coverina shall be taped to form a continuous cover with completely closed _j;<

joints. The sheet shall be weighted to prevent displacell8nt so that it re_ins in
contact with soil-cement during the specified lenath of curing. Coverinas shall
be folded down over exposed edges of slabs and secured by approved means. Sheets
shall be immediately repaired or replaced if tears or holes appear during the
curing period.
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14. GRADE CONTROL. The finished and completed soil-cement slope Protection shall
conform to the lines, grades, cro:s3 section, and dimensions indicated. All points
of the finished SOil-cement surfaces shall be within 1 inch of the construction
lines shown on the contract drawings. The lines and grades indicated shall be
maintained by means of line and grade stakes placed by the Contractor at the site
of the work in accordance with the SPECIAL CLAUSES.

15. CONTRACTOR QUALITY CONTROL.

15.1 General. The Contractor shall perform the inspection and tests described in
paragraph: INSPECTION DETAILS AND FREQUENCY OF TESTING, and based upon the'
results of these inspections and tests, he shall take the action required in
paragraph: ACTION REQUIRED, and submit reports as required in paragraphs: ACTION
REQUIRED and REPORTS. The laboratory performing the tests shall conform to
AS1M E 329. The individuals who sample and test soil-cement or the constituents
of soil-cement shall have demonstrated a knowledge and ability to perform the
necessary test procedures.

15.2 Inspection Details and Frequency of Testing.

15.2.1 Aggregate. At least once during each shift in which soil-cement is being
delivered, there shall be one sieve analysis performed in accordance with
AS1M C 136 for' aggregates. The location at which S&lIPles are taken _y be
selected by the Contractor as the most advantageous for control. However, the
Contractor is responsible for delivering aggregate to the mixer within the
specification limits. Each time the Contractor perforu a moisture-density
relation, an additional gradation analysis in conformance with AS1M C 136 shall be
performed, corresponding to the material used in the moisture-density relation.

15.2.2 Scales. The accuracy of scales used shall be checked by test weights at
least once a month for conformance with the applicable reqUirement of paragraph:
PLANT AND EQUIPMENT. Such tests shall also be made whenever there are variations
in properties of the soil-cement which could result from batching errors.

15.2.3 Preparation for Placing. Foundation or construction joints shall be
inspected in sufficient time prior to each soil-cement placement by the Contractor
in order to certify to the Contracting Officer that it is ready to receive 3011­
cement. The results of each inspection shall be reported in writing. Density
tests for subgrade shall be taken for every 5000 square feet.

15.2.4 Placing. The placing foreman shall supervise all placing operations and
shall be responsible for measuring and recording ambient temperature, weather
conditions, ti.. of placement, yardage placed, and method of placement.

15.2.5 Density Tests. One density test conforming to AS'l'K 0 1556 shall be taken
for every 200 cubic yards of soil-cement placed. The locations of tests shall be
randomly distributed throughout the soll-oe.ent which has been placed.. The
Contracting Officer shall be llD111ediately notified of all density test results. A--'
complete written report of test results shall be supplied to the Contrac.J;1'ng
Officer within 48 hours of sampling.
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15.2.6 COlIPressive strengths. At least one compressive strength test (two
cyl1nder:s each) shall be conducted for each 1500 cubic yards of soil cement
placed. SBmples shall be taken from the wet batched mix. Tests shall determine
the seven (7) day compressive strength in accordance with ASTH 0 1633.

15.2.7 Curing.

15.2.7.1 Moist curing. At least once each shift, an inspection shall be made of
all areas subject to moist curing. The surface moisture condition shall be noted
and recorded.

15.2.7.2 CUring Compound. No curing compound shall be applied until it has been
verified that the compound is properly mixed and ready for spraying. At the end
of each operation, the quantity of compound used and the area of soil-cement
covered shall be reported and the rate of coverage in square feet per gallon shall
be computed. The report shall state whether coverage is uniforll.

15.2.7.3 Impervious Sheet Curing. At least once each shift, an inspection shall
be made of all areas being cured using impervious sheets. 'n'le condition ot the
covering and the tightness of the laps and tapes shall be noted and recorded.

15.2.8 Protection. At least once each shift, an inspection shall be made ot all
areas subject to protection from adverse weather or nows. Deficiencies shall be
noted.

15.3 Action Required.

15.3.1 Aggregates. When the aJll)unt passing any sieve is outside the specified
limits, the aggregate shall immediately be resampled and retested. It there is
another failure on any sieve, the fact shall illllllediately be reported to the
Contracting Officer, and immediate steps shall be taken to rectifY the situation.

15.3.2 Scales. Whenever the weighing accuracy or batching accuracy is found not
to comply with specification requirements, the plant shall not be operated until
necessary adjustments or repairs have been made.

15.3.3 Placing. The placing foreman shall not permit placing to begin until he
has verified that adequate equipment manned with competent operators are available
for compacting the soil-oe.ent lIuture. Placing shall be telllPorarily discontinued
if any lift is inadequately compacted until such time as that lift has been
reworked, retested, and meeta the density requirellents.

15.3.4 Densit,. Whenever the results ot a density test indicate that the 3Oil­
cement has not been adequately compacted, the Contracting Otficer shall be
immediate ly notified. 'lbe extent ot unsuitably coapacted _terial will be
determined and, if the time periods specified in paragraph: PLACEMENT OF
SOIL-e&l~T have not expired, the COntractor lI&y be allowed to apply additional
rolling. If the time period has expired, the II&terial will be rellOved, disposed
of, and replaced with SOil-cement meeting these specifications at no addltlonal-....~'
cost to the Government.
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15.3.5 Curing.

15.3.5.1 Moist Curing. When a daily inspection report lists an area of
inadequate curing, the required curing period for that area shall be extended by
one day.

15.3.5.2 Curing Compound. When the coverage rate of curing compound is less than·
that specified or when the coverage is not uniform, the entire surface shall be
sp rayed aga in •

15.3.5.3 Impervious Sheet Curing. When a daily inspection report lists any..,
tears, holes, or laps of joints that are not completely closed, the tears and
holes shall promptly be repaired or the sheets replaced, the joints closed, and
the required curing period for those areas shall be extended by one day.

15.4 Reports. All results of tests conducted at the project site shall be
reported as required. Each report shall include the updating of control charts
covering the entire period from the start of construction through the current
week. During periods requiring protection from weather, reports of pertinent
temperatures or flows shall be made daily. These requirements do not relieve the
Contractor of the obligation to report certain failures immediately as required in
preceding paragraphs. SUch reports of failures and the action taken shall be
confirmed in writing in the routine reports. The Contracting Officer has the
right to examine all Contractor Quality Control records.

• • • • •
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CONCRETE

3B-1

SECTION 3B

1.2 American Society for Testing and Materials (ASTM) Standard.

Ready-Mixed Concrete

ACI Detailing Manual - 1980

Building Code Requireaaenta for
Reinforced Concrete

8. Installation of Anchorate Items
9. Placing

10. Consolidation of Concrete
11. Finishes of Concrete
12. Curing
13. Sidewal~ and Curb and Gutters
14. Waybills and Delivery Tickets

Index

Materials shall be stored so as not to deteriorate or become

C 94-84

318-83

SP-66

1.1 American Concrete Institute (ACI) Standards.

4. MATERIALS •

3. STORAGE.
contaminated.

4.1 Anch..or.., It_. Anchoraea it.. for anchoring work of other trades to
concrete shall be of standard manufacture and of types to engage with anchors
provided and installed under other sections.

4.2 Conorete Materials. Concrete materials shall conform to AS'1'M C 94, ceaaent
type optiOD&l. Only one brand of anyone type of cement shall be used for uposed _
concrete surfac. of any individual structure.

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic d.esignation only.

4.3 Curing Materials. Curing materials shall be impervious sheet or lI_brane­
forming curing compound. Impervious sheet shall be white opaque polyethylene
4 mil thick, waterproof kraft paper, or polyethylene-coated burlap. M_brane- -
forming curing compound shall be of coaaercial formulation, sprayable, nontojtc,
and will form a film highly resistant to lDOisture loss trOll concrete while curing
and will dry within 4 hours. Compound shall be clear with tugitive dye, resin­
base or chlorinated-rubber-bas~type.

1. Applicabl e Publications
2. General
3. StoraS!'
4. Materials
5. Concrete Quality
6. FortDwork
7. Reinforcement

2. GENERAL. The work shall be in conformance with ACI 318, part entitled
"Construction RequirElllents" , e xo! pt as specified herein. Concrete shall conform
to ASTH C 94.
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4.4 Dowels. Dowels shall be plain carbon steel bars, minimum yield point or
40,000 psi for use. 1n slabs on grade.

4.5 Expansion Joint Filler Strips, Premolded. Expansion joint strips shall be
nonextruding, resilient bituminous or nonbituminous type commercially used 1n
concrete paving or construction, 3/8-inch thick.

4.6 Form Coating. Form coating shall be nonstaining form oil or form release
agent that will not deleteriously affect concrete surfaces nor impair subsequent
applications.

4.1 Form Materials. Form. materials shall be plywood or hardboard especially made
for concrete form use or other materials that will produce the specified finishes
without adversely affecting the concrete surfaces.

4.8 Form Ties. Form ties shall be metal, factory-fabricated removable or snap­
off, that will leave holes not less than 1/4 inch nor more than one inch in
diameter and not more than one inch d.p. That portion of the tie r-.1ning
permanently in the concrete shall not proJ ect beyond the surface of the concrete
and shall be recessed at least one inch fraa any concrete surface that will be
exposed, painted, dampproofed, or will recei... direct applications of plaat...

4.9 Joint Sealant. Joint sealant shall be hot- or cold-applied, _de
specifically for sealing joints in concrete against moisture infiltration.

4.10 Reinforcement. ReinforcGent bars shall be deformed, Grade 40 or Grade 60
billet or axle steel, or Grade 50 or Grade 60 rail steel. H.b shall be welded
steel wire fabric with wires at right angles to each other.

5. CONCRETE QUALITY. Proportioning of concrete lI1.s to meet the requir_ents
specified baLow shall be the Contractor's responsibility.

5.1 Compressive Strength. Compressive strength in 28 days shall be 4,000 psi for
all concrete. The maxim\lll water-cement ratio shall not exceed 0.45 by weight.
The compressive strengths shall be reached in 1 days when high-early-strength
cement is used.

5.2 Entrained-Air Content. EDtraine<1-a1r content of ext..ior concrete shall be
maintained at 5 to 1 percent by volUllle of concrete.

5. 3 Sl~p. Sl\ap sball be 3 to 4 inches for walls and 2 to 3 inches for other
work.

6. FORMWORX. FOrIIWOrk shall provide for concrete conforll1ng accurately to the
indicated shapes, 11n_, d1Jlensiona, and with surfaces free of offset, waviness,
or bulges. Where surfaces are to be exposed or painted, panels shall be
manutacturer's stock size _terial, using saall.. panels cut to required
dimmsiona only where required by openinp and joints. Panel joints in exposed or
painted work shall occur at control joints, including alinement with maaonry_.;.-~

control joints and construction joints. Exposed corners shall be cbaat'ered,-
beVeled, or rounded by moldinp placed in the foru. SUrfaces shall be thoroughly
cleaned and coated before each use. Forma shall be r_owd at a tae and in a
manner that will not injure the concrete.
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1. REIHFORCEMEH'l'. Reinforoement detailing and plaoement ~hall oonform to ACI
SP-66 and lCI 316. Reinforoement ~hall be interrupted 2 inohes olear on eaoh ~lde

of joints in slabs on grade and perimeter joints. Wire-mesh reinforoement ~hall

be oontinuous between joi.nts in slabs on grade. Laps shall be at least one full
mesh plus 2 inches; staggered to avoid con t1nuous lap in e1ther direction; and
securely wired or clipped with the ~tandard clips. Mesh ~hall be supported on
precast concrete units in a manner that will support the mesh at the minimulll
height indicated. Dowels and tie bars in slabs on grade shall be installed at
right angles to joints; accurately alined parallel to the rinlshed surface; and
rigidly held in place and supported during concrete placement. One end of dowels
shall be oiled or greased.

8. INSTALLATION OF ANCHORAGE ITEMS. Anchorage itelllS shall be of number, size,
and location to insure sufficient anchorage for purpose intended.

9. PLACING. Concrete footings and slabs and walls shall be placed upon clean
undisturbed surfaces free from frost, ice, and water. Dry or pervious surfaces
receiving oonorete shall be covered with impervious sheet materials. Concrete may
be placed directly on impervious surfaces that are thoroughly lIlOistened but not
muddy. Concrete shall be placed in layers not over 12 inches deep. Concrete to
receive other construction shall be screeded to the proper level.

10. CONSOLIDATION OF CONCRETE. Consolidation of concrete shall be with internal
ooncrete vibrators supplemented by handspading , rodding, and tamping. Vibrating
equipment shall be adequate to thoroughly consolidate the concrete.

11. FINISHES OF CONCRETE. Fins and loose material shall be relllOved. Unsound
concrete, voids over 1/2 inch in diameter, and tie-rod and bolt holes shall be cut
back to solid concrete, reamed, brush-cQated with cement grout, and filled solid
with a stiff Portland-cement-sand IDOrtar 1Il1x. Patchwork shall finish nush with
adjoining concrete surfaces and where exposed, shall match adjoining surfaces 1n
texture and color. Patchwork shall be cured for 72 hours. White Portland cement
shall be used as needed to attain color match.

11.1 smooth Finish. Surfaces to be painted or exposed to view shall be
thoroughly wetted and then brush-coated with Portland-cement-sand grout of thick
consi~tency and of IIl1xture so that final color will approxi_tely match the
concrete. White Portland cement shall be used as needed to attain color match.
Grout shall be cork- or wood-floated to f111 voids, excess scraped off with a
trowel, and visible grout film relDOved by rubbina with burlap. Grout shall be
kept damp until set.

11.,2 For.- shall be fabricated with facine materials that produce the following
specified construction tolerance requirements:

11 .2. 1 This class of finish shall apply to all surfaces unless otherwise noted.
The sheathing shall be cOlllposed of tongue-and-groove or shiplap luaber, plywood
conforlll1ng to NBS Produce Standards PS-l Grade B-B Concrete FOMl, Tempered
concrete from hardboard, or ~teel. Steel lining on wood sheathing will not be
permitted. "'-

11.3 Surface Requirements. Allowable irresularities are designated "abrupt" or
"gradual" for purposes of providina for surface variations. Offsets resulting
from displaced, IIl1splaced, or IIl1smatched forms, or sheating, or by loose knots in
sheathing, or other similar form defects, shall be considered "Abrupt"
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irregularities. Irregularities resulting from warping, unplaneness or similar
uniform variations from planeness, or true curvature, shall be considered
"Gradual" irresularities. "Gr~dual" irregularities will be cheeked for compliance
with the prescribed limits with a 5-ft. template, consisting of a straightedge for
plane surfaces and a shaped template for curved or warped surfaces. In lDeasuring
irregularities, the straightedge or template may be placed anywhere on the surface
in any direction, with the testing edge held parallel to the intended surface.

Irregularities
Abrupt, inches 1/4
Gradual, inches 1/2

12. CURING shall start as soon as free water has disappeared trom concrete
surfaces after placing and finishing. Curing materials shall be applied and
maintained so as to protect the concrete from lIIOisture loss for 7 days. Curing
shall be accomplished by impervious sheet or membrane-forming curing compound.
Concrete surfaces shall be thoroughly wetted before covering with impervious-sheet
materials. Membrane-forming curing compound shall be applied with mechanical
spraying equipment at a coverage of not more than 300 square feet per ·gallon.
Surfaces damaged during curing shall be resprayed.

13• SIDEWALKS AND CURB AND GUTTERS

13.1 Concrete. Concrete for use in curb and gutters shall have a coapressive
strength of 3000 psi at 28 days.

13 •2 Forms •

13.2.1 Sidewalks. Construct forms to conform to line and grade. Do not rellOve
side forms until at least 12 hours after finishing.

13.2.2 Curb and Gutters. Construct forms to conform to the dimensions of the
curb.· Hold forms rigidly in place by the use of stakes placed at intervals not to
exceed 4 feet. RelllOve the forms on the front of the curb not less than 2 hours
not more than 6 hours after the concrete has been placed. RelllOve the remainder of
the forms not less than 12 hours after the concrete placement.

13.2.3 Curb Forming Machines. Curb-forming machines for constructing curb and
gutter may be used provided satisfactory results are obtained.

13.3 Finish1D&. Concrete for the sidewalks shall have a broom finish. Concrete
for cur~ and sutter shall be finished as specified above.

13.3.1 Edges for sidewalks including those at formed joints, shall be finished
with an edger hav!n& a radius of .1/8 inch. Edges for curb and gutter shall be
rounded with a 1/2 inch edg!n& tool.

13.4 Joints.

13.4.1 Sidewalks.

13.4.1.1 Construction joints in sidewalks shall be placed so that the surface is
divided into rectangUlar areas not more than 5 feet on center.
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13.4.1.2 Expansion joints shall be installed at sidewalk returns.

13.4.2 Curb and Gutters. -

13.4.2.1 Contraction joints will be placed so the monolithic sections between
curb returns will not be less than 5 feet nor greater than 15 feet.

13.4.2.2 Expansion joints will be placed in curb and gutter at intervals not
exceeding 15 feet.

14. WAYBILLS AND DE~IVERY TICKETS. Copies of waybills or delivery tickets shall
be attached to the Daily Contractor Quality Control Report for the day of
delivery. Before the final statement is allowed, the Contractor shall file with
the Contracting Officer waybills and/or certified delivery tickets for all
concrete actually used in the construction covered by this contract.

• • • • •

•
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1. APPLICABLE PUBLICATIONS: The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

SECTION 5A

FL~PGATES AND MISCELLANEOUS METALS

1.2 American Society tor Testing and Materials (1STH) Standards.

..--.

Pipe Fittings: Bushings,
Locknuts, and Plugs;
Brass or Bronze, Iron or
StHl, and Aluminum;
(Screwed); 125-150-Pound

Bronze, Phosphor; Bar,
Plate, Rod, Sheet, strip,
Flat Wire, and Structural
and Special Shaped
sections

Nut: Square, Hexagon, Cap,
Slotted, Castle, [nurled,
Welding and Single
Ball seat

Bolts, Hexagon and Square

Pipe, Steel, Black and
Hot Dipped, Zinc
Coated, welded and
seamless

Steel Bars, Shapes, and
Forgings, COrrosion­
Resisting

Structural steel

Gray Iron Castings tor
Valves, Flanges, and
Pipe Fittings

5. New Automatic Drainage
Gates (Flapgates)

6. Painting New Flapgates
7. Safety Rails and Pipe Gates

Index

51-1

A 126-73
(R 1979)

WW-P-401E

QQ-B-750
& Am-2 .

QQ-5-763d
& Notice

FF-B-575C

FF-N-836D
& Am-1

1 36-81.

1 53-83

1.1 Federal Specification (Fed. Specs.).

1. Applicable Publications
2. Materials
3. Finishes
4. Anchorage
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1 320-83

1.3 Military Specification (Mil. Spec.).

Mil-C-18480A Am-3

2. MATERIALS.

Alloy-Steel Bolting
Materials for Low­
Temperature service

Coating Compound,
Bituminous, Solvent,
Coal Tar Base

2.1 General. Materials indicated on the drawing or required in the work and not
covered elsewhere by detailed requirements shall conform to the requirements of
this section. In all cases not specifically covered in these specifications, the
Contractor shall fUrnish approved highest grade commercial materials or products.

2.2 Structural Steel shall conform to ASTH A 36.

2.3 Corrosion-Resisting Steel Bolts and Anchor Bolts shall conform to Fed. Spec.
QQ-5-763, Class 304, Condition A, or the applicable requirements of ASTH A 320,
Grade BB.

2.4 Bronze shall conform to Federal Specification QQ-B-750, hard tellPer ot either
composition.

2.5 Bolts shall conform to Fed. Spec. FF-5-575.

2.6 Nuts shall conform to Fed. Spec. FF-N-836.

2.7 cast Iron for Drainage Gates shall conform to ASTH A 126, Class B.

2.8 Cast Iron Pipe and Fittings shall conform to the applicable requirements of'
Fed. Spec. WW-P-401.

2.9 Coal Tar Base Paint shall conform to Hil. Spec. MIL-C-18480. A special
primer shall be used only it as recommended by the llaDutacturer of the coating.

2.10 Grease shall be water-resistant and shall be silll1lar or equal to one of the
following:

2.10.1 "All Purpoee .superlube" as lI&l1ufactured by Conoco.

2.10.2 "fot.11ti-Pu Heavy Duty No.2" as manufactured by Texaco.

2.10.3 "Lubriplate No. 630 All" or Alvania No.1" as manufactured by Shell Oil
Company.

3. FINISHES. In general, new flapgate tolerances for machine-finished surfaces~"·
designated by nondecimal dimensions shall be within 1/64 inch. Sufficient
machining stock shall be allowed on placing pads to insure true surfaces of solid
material. Finished contact or bearing surfaces shall be true and exact to secure
full contact. All drilled holes for bolts shall be accurately located and drilled

51-2
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from templates. Bolt holes shall be reamed normal to the amber and shall be
truly cylindriCal throughout. Unless otherwise specified, holes for bolts shall
not be more than 0.2 inch larger than the diameter of the bolt.

4. ANCHORAGE. Anchorage shall be proVided where necessary for fastening
miscellaneous metal items securely in place. Anchorage not otherwise specified or
indicated shall include slotted inserts, expansion shields, and powder-driven
fasteners when approved for concrete. Slotted inserts shall be of types required
to engage with the anchors and shall be approved.

5. FLAPGATES. Side drain flapgates shall be of the sizes indicated and
constructed for a minimum 20-foot seating head. Frames and covers shall be cast
iron or cast steel. seating surfaces shall be bronze or ductile iron. Links may
be cast iron, steel, or high strength malleable iron. Bushings shall be bronze.
Fasteners shall be galvanized steel, bronze, or corrosion-resistant steel. Gates
shall have fully adjustable linkage. Each gate shall be rigidly secured in place
with seating faces inclined from the vertical by approximately 3 degrees.
Installation of gates shall be as recommended by the gate manufacturers.
Fasteners of the size recommended by the gate manufacturer shall be utilized in
assembly of gate and to secure the gates to the frame. The gates shall be so
constructed as to prevent locking in any partially open position.

6. PAINTING NEJi FLAPGATES.

6.1 Cleaning. All oil and grease shall be removed. When required, welds shall
be neutralized by the use of ammonia or other suitable agent. All surfaces to be
painted shall be cleaned in the shop to remove ~ll rust, scale, dirt, and other
foreign matter. "Tight" mill scale, that cannot be lifted by applying a sharp
knife to any edge, will be permitted. The cleaning shall be accomplished by
scraping, wire brushing, and wiping or other approved methods. The cleaning and
painting operations shall be carried on in such a manner that the time between
cleaning and the application of the paint will not exceed 24 hours.

6.2 Painting.

6.2.1 Flapgates shall be given 3 coats of cold applied coal tar base paint. The
paint shall be applied heavily by brush, at a coverage rate of approximately '00
square feet per gallon to give a total filII thickness of 3 coats of 1/32 of an
inc~. Each additional coat shall be brushed perpendicularly to strokes of
preceding coat. Drying tille between coats shall be as recolIIIMnded by manufacturer
of coatings.

1. SAFETY RJILS AND PIPE GATES.

1.1 safety Rails and Pipe Gates. Safety railings shall be made of galvanized
standard weight steel pipe of nominal 1-1/2 inch size conforming to AS1M A 53.
Pipe Gates shall be made of galvaniZed steel pipe of sizes and weights as shown on ~

the drawings.

1.1.1 Jointing shall be by one of the following:

a. Flush-type rail fittings, welded and ground smooth with railing splice locks
secured with 3/B-inch hexagonal-recessed-head setscrews.
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b. tUtered and welde Joints made by rittins post to top rail and intermediate
rail to post, _1ter-1Il1 corners groove welding Joint:s and grinding :smooth. Railing
splioes shall be butted and reinforoed by tight-fitting interior sleeve not less
than 6 inohes long. -

7.1.2 Installation shall be by grouting embedded pipe post in ooncrete or 3011
cement.

7.2 Workmanship. Miscellaneous metalwork shall be well formed to shape and size,
with sharp lines and angles and true curves. Drilling and punching shall produce
clean, true lines, and surfaces. Welding shall be continuous along the entire
area of contact, except where tack welding is permitted. Exposed connection ot
work in place shall not be tack welded. Exposed welds shall be ground slDOoth.
Exposed surfaoes of work in place shall have a smooth finish, and unles:s otherwise
approved, exposed riveting shall be nush. Where tight fits are required, joints
shall be milled. Corner joints shall be coped or mitered, well tOrllled, and in
true alinement. Work shall be accurately set to established lines and elevations
and securely fastened in place. Installation shall be in accordance with
manufacturer's in:stallation instructions and approved drawing, cuts, and details.

7.3 Shop Painting. Unless otherwise specified, surfaces ot terrous lIetal, except
galvanized surfaces, shall be cleaned and shop coated with the lII&llutacturer's
standard protective coating. Items to be finish painted shall not be given a
bituminous protective coating. SUrface shall be cleaned with solvents to remye
grease and 0 il and with power wire-brushing or sandblasting to rellOve loose ruat,
loose mill scale, and other foreign substances. SUrfaces of itellS elllbedded in
concrete shall not be painted.

• • • • •
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Index

ELECTRICAL WORK (FOR IRRIGATION LANDSCAPING)

SECTION 16A

1. CONTROLLER TO CONTROL VALVE WORK. Electrical work from controller to control
valves are specified in SECTION: IRRIGATION SYSTEM.

Conduit Outlet Boxes, Bodies and
Entrance Caps, Electrical: Cast
Metal

Circuit Breakers, Molded case; Branch
Circuit and service

Fittings for Cable, Power, Electrical
and Conduit, Metal, Flexible

Panel, Power Distribution

cable and Wire, Electrical (Power,
Fixed Installation)

Splice Conductor

Padlocks

Insulation Tape, Electrical (Rubber,
Natural and Synthetic)

Insulation Tape, Electrical, FrictLOo
>0-

Insulation Tape, Electrical, Pressure­
sensitive Adhesive, Plastic

Fittings for CondUit, Metal Rigid,
(Thick-Wall and '!bin-Wall (Dff) Type)

W-P-115a
&I _-3

W-S-610C
&I _-1

W-F-406b
& Int. Am-1
(GSA-FSS)

W-C-375B/G~

16A-1

W-C-586C

W-F-408C
& Am-1

HH-I-553C
& Am-1

HH-I-510D

HH-I-595C

FF-P-101E
&I A11-2

1• Controller to Control Valve Work 8. Duct System
2. Applicable Publications 9. secondary Junction Boxes
3. General 10. Meter Pedestals
4. Materials and Equipment 11- Grounding
5. List of Materials and Equipment 12. Tests
6. Slop Drawings 13. Guarantee
7. Workmanship

2 _ APPLICABLE PUBLICATIONS. The publications listed below for. a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

2.1 Federal Specifications (Fed. Spec.).
J-C-30A

& AIIl-1
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SS-A-281b
& Am-1

Aggregate; (For) Portland-Cement­
Concrete

2.2 American SOCiety for Testing and Materials (ASTM) Standards.

A 48-76

A 123-78

A 153-80

C 150-81

Grey Iron Castings

Zinc (Hot-Galvanized) Coatings on
Products Fabricated from Rolled,
Pressed, and Forged Steel Shapes,
Plates, Bars, and Strip

Zinc Coating (Hot-Dip) on Iron and
Steel Hardware

Portland cement

2.3 National Electrical Manufacturers Association (NEMA) Standards.

No. SG 3- 1975
Incl Rev 1

TC 2-1978
Incl Rev 1 thru 4

Low-Voltage Power Circuit Breakers

Electrical Plastic Tub1nc (EPT) and
Conduit (EPC-40 and EPC-SO)

2•4 Nationa1 Fire Pro tec tion Assoc iat ion (NF PA ) Pub 11cation •

No. 70-198" Vol. 6) National Electrical Code

2.5 Institute of Electrical and Electronics Engineers (IEEE) Standards.

National Electrical safety Code (ANSI C2) (1981 Edition)

No. 142-1972 Recommended Practice for Grounding of
Industrial and Commercial Power
Systems

2.6 Underwriters' Laboratories, Inc • .cUL) Standards.

UL 6

. UL 467

UL 651

UL 651A

Rigid Metal Conduit (Oct 23, 1981;
9th Ed.)

Grounding and Bonding Equip.ent
(Nov 7,1972, 5th Ed.; Rev.
thru 26 Mar 1982)

SChedule 40 and 80 Rilid PVC Conduit
(Hay 8, 1981; 4th Ed.)

Type ED and A Rigid PVC Conduit
and HOPE Conduit (May 11, 1981;
1st Ed.)
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3.1 Capacities for all equipment and materials shall be not less than those
indicated.

3. GENERAL. The contract drawings indicate the extent and general arrangement of
the underground electrical distribution systems.

3.2 Codes. '!be installation shall comply with the applicable reqUirements and
recommendations of the National Electrical Code and the National Electrical Safety
Code.

Outline of Proposed Investigation for
Intermediate Metal Conduit Type I
and Type II (Jan 14, 1977)

service-Entrance cables (June 15, 1979
6th Edition; Appendix Jul 2, 1979
Rev. thru Nov 23, 1981)

Service Equipment (Aug 19, 1977;
Rev. thru Nov 10, 1980)

UL 869

UL 1242

UL 854

3.3 Conformance With Agency Requirements. Where materials or equipaent are
specified to conform to the standards of the Underwriters' Laboratories, Inc., or
to be constructed or tested, or both, in accordance with the standards of the
National Electrical Manufacturers Association or the American National Standards
Institute, Inc., the Contractor shall submit proof that the itellS furni-'hed under
thi-' section of the specifications conform to such requirements. The label of, or
listing by the Underwriter's Laboratories, Inc., will be acceptable as sufficient
evidence that the items conform to Underwriters' Laboratories, Inc., requirements.
A certification or published catalog specification data statement to the effect
that the item is in accordance with the referenced NEMA standard by a company
listed as a member company of NEMA for the section whose standards cover the item
under consideration, will be acceptable as sufficient evidence that the item
conforlllS to the requirements of the National Electrical Manufacturers Association.
In lieu of such stamp, certification, label or listing, the Contractor may submit
a written certificate from any nationally recognized testinc aaency adequately
equipped and competent to perform such services, stating that the itellS have been
tested and that the units conform to the requirements listed hereinbefore,
including methods of testing of the specified agencies. Conformance with the
agency requirements does not relieve the itell froll complying with any other
requirellents of the specifications.

3.4 Nameplates. Each _jar collponent of equipment shall have as a min1JluJl the e-­

manufacturer's naM, address, and catalog number, 1I0del, style, or type on a plate
securely and conspicuously attached to the item of equipment. Nameplates for
electrical apparatus shall conform to the referenced standards.

3.5 Prevention of Corrosion. All metallic materials shall be protected aaa!n,~t

corrosion. Exposed lIetallic parts of outdoor apparatus shall be given a r\i3t­
inhibiting treatment and standard finish by the manufacturer. Alull1num shall not
be used in contact with the earth, and where connected to dissimilar metal shall
be protected 'by approved fittings and treatment. All parts such as boxes, bodies,
fittings, guards, and miscellaneous parts made of ferrous lie taIs but not of
corrosion-resistant steel, shall be zinc-eoated in accordance with ASTM A 123, or
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A 153, except wbere other equivalent protective treatment is specifically approved
in writing by the· Contracting Officer. Steel conduits installed underground or
under slabs on grade shall be coated with an approved asphaltic paint, plastic
coating or shall be wrapped with a single layer of a pressure-sensitive plastic
tape, half-lapped. Where pressure-sensative plastic tape is used, the conduit
shall be coated with a primer recommended by the tape manufacturer before applying
the tape.

3.6 Spare-Parts Data. As soon as practicable after approval of materials and
equipment and, if possible, not later than one month prior to the date of
beneficial uS!, the Contractor shall furnish spare-parts data for each different
item of equipment listed. The data shall include a complete list of parts and
supplies, with current unit prices and source of supply; a list of parts and
supplies that are either normally furnished at no extra cost with the purchase of
the equipment, or specified hereinafter to be furnished as part of the contract;
and a list of additional items recommended by the manufacturer to assure efficient
operation for a period of 120 days at the particular installation. 'lbe foregoing
shall not relieve the Contractor of any responsibilities under the guarantee
specified hereinafter.

3.7 Standard Products. Materials and equipment shall be essentially the standard
products of a manufacturer regularly engaged in the manufacturer of the product,
shall meet the requirements of the specification, and essentially duplicate
materials and equipment that have been in satisfactory use at least 2 years.

3.8 Verification of Dimensions. 'lbe COntractor shall be specifically responsible
for the coordination and proper relation of this work to the site and to the work
of all trades. 'lbe COntractor shall visit the prell1ses and thoroughly fall1l1arize
himself with all details of the work and working conditions, shall verity all
dimensions in the field, and advise the COntracting Officer of any discrepancy
before performing any work.

4. MATERIALS AND ~UIPHENT shall conform to the respective specifications and
other requirements specified herein.

4.1 cable shall have copper conductors unless otherwise indicated.

4.1.1 Conductors, Insulated. Fed. Spec. J-C-30, types as indicated.

4.2 COndUit, Steel. UL 6.

4.3 Plastic CondUit shall be single bore, and shall be polyvinyl-ohloride
CUL 651), conduit for underground use without concrete encasement or polyvinyl­
chloride ·tubiDa (OL 6511, Type A PVC) for underground use with concrete encaselllll1t
conforming to 1111& TC 2 aDd applicable UL. Conduit fittings shall confora to the
applicable NDU standards, except that where NEMA standards for conduit fittings
do not exist for the type of plastic installed, fittings shall be as reoo_ended
by the conduit manufacturer. Conduit and fittings shall be free, within
cOllllllercial tolerances, of objectionable lines, striations, bubbles, velds, and
other manUfacturing defects that would impair the service of the conduit. 'lbe bore.. ",,'
of the conduit shall be straight and circular in cross section with SIIooth;'
interior surfaces free from obstructions and rouah and flaky areas. 'lbe conduit
and fittings shall be free from all substances that injuriously affect any wire or
cable covering s·uch as is used on rubber-covered wire, polychloroprene-sheathed
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4.6.2 Portland Cement. ASTH Standard C 150.

4.9 Paint. As specified.

4.8 Padlocks. Fed. Spec. FF-P-101.

4.4 Connectors. Fed. Spec. W-S-610.

- ~":.-
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4.12.3 Rubber Tape. Fed. Spec. HH-I-553.

4.12.1 Friction Tape. Fed. Spec. HH-I-510.

4.12 Tape.

cable, weatherproof wire, and lead- or lead-alloy-covered cable. The conduit and
fittings shall be corrosion-resistant and not adversely affected by chewing
insects, gnawing rodents,- acids, alkalies, salts, bacteria, and other organic
ma t ter that would norma lly be encoun tered in the ground. The conduit length for
each size shall be the length that is standard with the manufacturer with a
permissible tolerance of 1/4 inch per 10-foot length. Bends, elbows, and other"
fittings shall be capable of freely passing a ball that is 1/4 inch less in
diameter than the nominal bore of the conduit. Fittings shall be of a typ.a
especially made for use with plastic conduits for electrical service. Conduit and
fittings shall be capable of being joined, by means of a solvent welding cement, ,
so as to provide a watertight and rootproof joint. Electrical plastic tubing,
EPT-PVC, for use with concrete encasement, and electrical plastic conduit,
EPC-40-PE or EPC-40-PVC for use without concrete encasement shall have dimensions
for the corresponding size in accordance with Table 2-1 of HEHA TC-2. sections cut
from the conduit shall be calipered for wall thickness.

4.10 Panelboards. Fed. Spec. W-P-115, type and class as indicated. Pane lboards
installed ezposed to the weather shall be raintight except as otherwise indicated.

4.6 Mortar shall be composed ot the following materials.

4.7 Outlets, metal, for conduit. Fed. Spec. W-C-586.

4.6.1 Aggregate. Fed. Spec. SS-A-281.

4.5 Fittings, cable and conduit. Fed. Spec. W-F-406 or W-F-408. Insulatinc
IDa terial in bushing shall be of the thermosetting type and shall not support
combustion.

4.12.2 Plastic Tape. Fed. Spec. HH-I-595.

4.6.3 Water shall be clean, fresh, and tree from injurious amounts of mineral and
organic substances.

4.6.4 Mixture shall be in the proportions ot one part portland cement to one part
sand with sufficient water added to produce a pliable and workable mortar.

4.11 Service Entrance Equipment shall be U. L. listed, and approved for use by the
Arizona Public Service. Equipment outdoors shall be in HEM! 3R enclosure.
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4.13 Circuit Breakers.

4.13.1 Low-voltale power circuit breakers. NEMA 50 3.

4.13.2 Molded-case circuit breakers. Fed. Spec. W-C-375.

4. 14 Ground 1ng and Bond1ng. UL 467.

4.15 Concrete shall conform to the applicable requirements of ASTM C 94.

5. US! OF MATERIALS AND ~UIPHENT. Before starting installation of any
materials or equipment the· Contractor shall submit to the Contracting Officer
for approval a complete list, in accordance with the SPECIAL CLAUSES, of
materials and equipment to be incorporated in the work. 'lbis list shall include
manufacturer's style or catalog numbers. Cub or other descriptive data shall be
furnished when required by the Contracting Officer. No consideration will be given
to partial lists submitted from time to time. Approval of I18teriaIs will be based
on manufacturer's published data, approval of materials and equiplDent will be
tentative subject to submission of complete shop drawings indicating colIPliance
with the contract documents. I

6. SHOP DRAWINGS. After receiving tentative approval of the equiplDent on the
material lists and before installation of any of these ite., the Contraotor shall
submit complete shop drawings and such other descriptive data "as the Contraoting
Officer may require to demonstrate compliance with the contract documenb. Shop
drawings shall be submitted for the follOWing itelllS and such other itelllS as the
Contracting Officer may direct.

a. Meter Pedestal.

If departures from the contract drawings are deemed necessary by the Contractor,
details of such departures, including changes in related portions of the project
and the reasons therefore, shall be sublDitted with the shop drawings. Approved
departures shall be made at no additional cost to the Government.

7. WORKMANSHI P.

7.1 General. All materials and equiplDent shall be installed in accordance with
the recommendations of the l18Dufacturer as approved by the Contracting Officer to
conform with the contract documents. 'lbe installation shall be accomplished by
workmen skilled in this type of work.

8. DUCT SYS'l'BM.

8.1 General. ttle duct syste. shall consist of single round-bore conduit. 'lbe
number and size of the duct shall be as indicated. Duct lines shal.l be laid to a
minimum grade of 4 inches per 200 feet. Grade _y be froa one pullbox to the next
or both ways from high point between pullboxes, depending on the contour of the
finished grade. Duct lines shall be installed so tbat the top of concrete in "~.

encased duct lines is not less than 18 inches below, or duct in non-encased duct
lines is not less than 24 inches below finished grade or finished paving at any
point. Changes in" direction of runs exceeding the total .of 10 dearees, either
vertical or horizontal, shall be accomplished by long. sweep bends having a IDinimum
radius of curvature of 25 feet, except that manufactured bends may be used at the
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ends 0 f the run. 'lbe long sweep bend s may be made up 0 f one or more curved or
straight sections and/or combinations thereof. ManUfactured bends shall have a
minimum radius of 18 inches for use with ducts Of less than 3 inches in diameter
and a miniala radius of 36 inches for ducts of 3 inches in diameter and larger.
Conduits shall terminate in end bells where duct lines enter pullboxes. Conduit __
shall be thoroughly cleaned before using or laying. During construction and after
the duct line is completed, the end of the conduits shall be plugged to prevent
water washing mud into the conduits or pullboxes. Particular care shall be taken
to keep the conduit clean of concrete, dirt, and any other substance during the
course of construction. Where it is necessary to cut a tapered end on a piece of '
conduit at the site, the cut shall be made with a tool or lathe designed to cut a
taper to match the taper to the particular conduit being used. After the duct line
has been completed, a standard flexible mandrel not less than 12 inches long,
haVing a diameter approximately 1/4 inches less than the inside diameter of the
condUit, shall be pulled through each conduit, after which a brush with stiff
bristles shall be pulled through eaoh oonduit to make oertain that no partioles of
earth, sand, or gravel, have been left in the Une. Pneu_tic rodd1n& may be used
to draw in the lead wire. Where connection is made to an existing duct that is of
different material and shape than the duct line being installed, a suitable
coupling of a type reoollllllended by the duct manufacturer shall be used. Conduits
shall be stored to avoid warping or deterioration. Conduit joints in concrete
encasement may be placed side by side horizontally but shall be staggered at l_st
6 inches vertically.

8.2 Materials.

8.2.1 Ducts for secondary Electrical, Feeders and Branch Circuit Conductors shall
be rigid steel or plastic conduits without concrete encasement, except conduits
shall be ooncrete enoased under all roads, and paved or traffic areas.

8.3 Installation of Duots.

8.3.1 Conduits. Conduits shall be buried directly in the earth, except as
specified hereinbefore. The width ot the trench shall be approxi.lllately the width
of the conduit plus 6 inches, with depth of cover over the top of tbe conduit not
less than 24 incbes. The bottom ot the trench shall be graded toward pUllboxes,
and shall be smootb and tree of stones, soft spots, and sharp objects. Where
bottom ot trench colIPrise materials otber than sand or stone-free eartb, a 3-inch
layer of sand, or stone-tree earth shall be laid on the botto. ot the trench
and compacted to the approximate density or the surroundins fil"ll soil before
installing the conduits. 'lbe first layer ot backtill cover shall be sand or stone­
free earth, coapacted as specified. Conduits may be held in aline.ent with a rew
shovelfuls ot dirt. 'lbe selected earth at the sides or the conduit shall bef"'
thoroughly ta~ed in 4- to 6-inch layers.

8.4 Installation or COuplings.

8.4.1 General. Joints in all types of conduit shall be ..de up in accordance
with the manufacturer's recollllllendations tor the particular conduit and coup'l1ng
selected and as approved by the Contracting Otficer. In the abaence of specific
recollllllendations, the various types or conduit joint couplings shall be made
watertight by the following method.
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8.4.1.1 Plastic Conduit Joints shall be made up by brushing a plastic solvent
cement on the inside or the plastic coupl1ns rittins and on the outside or the
conduit ends. 'lb. conduit and fitting shall then be sUpped together, until
seated, with a slight twist to set the joint tightly, and the conduit then rotated
one-half turn to distribute the cement evenly. Exces3 cement built up on the
inside surface ot the conduit shall then be removed.

8.5 Concrete shall be 2,500 psi at 28 days. Duct lines shall be ot monolithic
construction. Where a connection is made to an eXisting duct line, the concrete
encasement shall be well bonded or doweled to the existing encasement.

9. SECONDARY JUNCTION BOXES shall be installed where indicated, for the purpose
of splicing or connecting 3econdary cables. Boxes and covers shall be made ot cast
iron with zinc-coated or aluminized tinish, and ot the sizes indicated. A
suitable gasket shall be installed between the box and cover, tor watertightness.
A sufficient number of cover screws shall be installed to hold the cover firmly
in place along its entire contact surtace. Unless otherwise indicated, the
approximate inside dimensions of these boxes shall be 12 inches square and
6 inches deep.

10. METER PEDESTALS.

10.1 General. Meter pedestals shall be NPMA 3R raintight and suitable tor
service equipment. Meter pedestals shall be ot the concrete-base-lIOunted type,
consisting of a meter section and panelboard section, assembled as a sinele
integral unit in a substantial weatherproot and tamperproot metal enclosure. The
metal enclosure shall have locking provisions and shall be provided with a 2-in
padlock. Exterior shall have rust inhibiting primer and two coats ot dark green
enamel. Interior finish shall be white enalDel. ArrangeJDent shall be as shown.
Meter installation shall meet APS requirement. Panelboard shall be circuit breaker
equipped, Type I. Circuit breaker interrupting capacities shall contorm to Fed.
Spec. W-C-375 Imless otherwise indicated. Single-pole breakers shall be rull
module size; two poles shall not be installed in a single module. Plug-in type
circuit breakers are not acceptable. Directories shall be typed to indicate load
served by each circuit and mounted in holder behind protective covering.

10.2 Installation. Meter pedestals shall be mounted on a concrete base,
reinforced as indicated. The top ot the concrete base shall be approximately
3 inches above the finished grade. The base shall be ot adequate size to project
beyond the equip-.nt and sloped to drain. Concrete shall be 3000 psi IIinilllua at
28 days. The lIetal enclosure shall be secured to the concrete base by a 1I1n1llua
of 4-1/2 inch galvanized anchor bolts.

11. GROUNDING.

11.1 General. Grounding shall contorm to applicable requirelDents in the National
Electrical Code, the National Electrical Satety Code, and to require.ents herein.
Neu tral conductors, cable shields, lIetallic cable sheaths, metallic conduits,
pothead bodies, Junction boxes, and all non-current-carrying metallic parts ot
equipment, shall be grounded. Ground rods except those installed in pullboxes -.."
shall be made of copper, or copper-clad steel, not less than 3/4 ineb by 10 teet
long, and shall be driven into the earth at least 10 teet unless otherwise
indicated.
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Meter Pedestals

12. TESTS.

12.2 Ground Resistance Measurements. Ground resistance shall be measured in
accordance with and shall meet the requirements of the National Electric Code.

12.4 Factory Test Reports on equipment, including the impulse tests specified for
transformers, shall be certified by the manufacturer or testing laboratory and
furnished by the Contractor to the Contracting Officer.

- ,
-:.
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12.1 Operating Test. After the installation has been completed, and at such time
as the Contracting Officer may direct, the Contractor shall conduct an operating
test for approval. The equipment shall be demonstr-ated to operate in accordance
with the requirements of this section of the specifications. The tests shall bo .,
performed in the presence of the Contracting Officer. The Contractor shall furnish
the necessary instruments and personnel required for the test.

12.3 The maximum resistanc~ measured in accordance with IEEE No. 142 of a driven
ground shall not exceed 25 ohms under normally dry conditions. If this resistance
cannot be obtained with a single rod, 2 additional rods not less than 6 feet on
centers, or if sectional type rods are used, 4 additional sections may be coupled
and driven with the first rod. It the resultant resistance exceeds 25 ch_
measured not less than 48 hours after rainfall, the Contracting Officer shall be
notified immediately.

11.2 Meter Pedestal. Each meter pedestal shall have one ground rod. A bare
Copper cable not smaller than No. 8 AWG shall be connected to the ground rod.
Connection to the ground rod shall be by means of approved fusion-weld process.

13. GUARANTEE. The fo llowing equipment furnished under this section of '~he

specifications shall be guaranteed for a period of one year from the date of
acceptance thereof, either for beneficial use or final acceptance, whichever is
earlier, against defective materials, design, and workmanship.

Upon receipt of notice from the Government of failure of any part of the
guaranteed equipment during the guarantee period, new replacement parts shall be
furnished and installed promptly by the Contractor at no additional cost to the
Gove.rnment.
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