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AND AT THAT TIME PUBLICLY OPENED.

AFTER AWARD OF CONTRACT.

SUBMITTED BY UNSUCCESSFUL BIDDERS WILL BE RETURNED AS SOON AS PRACTICABLE

Invitation No. FCD 77-24
Date: Nov. 1, 1977
Issued by the Contracting
Local Organization: Flood
Control District of Maricopa
County

INVITATIONS FOR BIDS

SPOOK HILL FRS

Mesa, Maricopa County,
Arizona

SEALED BIDS, IN SINGLE COPY FOR THE WORK DESCRIBED HEREIN WILL BE RE-

1977, IN THE OFFICE OF THE FLOOD CONTROL DISTRICT, MARICOPA COUNTY HIGH-

WAY DEPARTMENT BUILDING, 3335 WEST DURANGO STREET, PHOENIX, ARIZONA 85009

CEIVED UNTIL 2 P.M., LOCAL TIME AT THE PLACE OF BID OPENING, DECEMBER 1,

ARIZONA AT 9:30 A.M., ON EACH OF THE ABOVE DAYS. IF YOU ARE UNABLE TO

ATTEND ONE OF THE GROUP SHOWINGS, ARRANGEMENTS TO INSPECT THE SITE MAY BE

MADE WITH HERBERT P. DONALD, CONTRACTING OFFICER FOR THE FLOOD CONTROL

1977, FOR A GROUP SHOWING OF THE WORK SITE. THE GROUP WILL LEAVE MESA,

PLAZA, 7127 E. APACHE TRAIL, MESA, ARIZONA ON TUESDAY, NOVEMBER 15 and 22,

PROSPECTIVE BIDDERS MAY ASSEMBLE AT THE MESA PROJECT OFFICE, SUITE F, FALCON

MAY BE IN THE FORM OF A BID BOND, CASHIERS CHECK, POSTAL MONEY ORDER, OR CASH.

TOTAL BID PRICE, MUST BE SUBMITTED WITH EACH BID EXCEEDING $25,000. SECURITY

BID SECURITY IN AN AMOUNT OF NOT LESS THAN TWENTY PERCENT (20%) OF THE

CLOSED). IF A CHECK OR MONEY ORDER IS USED, IT MUST BE MADE PAYABLE TO THE

DISTRICT OF MARICOPA COUNTY, 3335 WEST DURANGO STREET, PHOENIX, ARIZONA 85009

IF A BID BOND IS USED IT MUST BE EXECUTED ON FORM SCS-AS-158 (COPIES EN-

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY. BID SECURITY, OTHER THAN BID BOND

(PHONE 262-1501).
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ON FORM SCS-AS-160 IN PENAL SUMS OF NOT LESS THAN ONE HUNDRED PERCENT (100%)

AND FIFTY PERCENT (50%), RESPECTIVELY, OF THE ORIGINAL AMOUNT OF THE CONTRACT. II

THE SUCCESSFUL BIDDER WILL BE REQUIRED TO EXECUTE CONTRACT, FORM SCS-AS-41.

IF A BID EXCEEDS $25,000, HE WILL BE REQUIRED TO FURNISH TO THE CONTRACTING

LOCAL ORGANIZATION A PERFORMANCE BOND ON FORM SCS-AS-161 AND A PAYMENT BOND

PROVIDED HOWEVER, IF THE AMOUNT OF THE BID EXCEEDS $100,000, THE PAYMENT

BOND SHALL BE NOT LESS THAN ONE HUNDRED PERCENT (100%) OF THE ORIGINAL

AMOUNT OF THE CONTRACT.

DESCRIPTION OF WORK: CONSTRUCTION OF ONE FLOODWATER RETARDING STRUCTURE,

FLOODWAY, FENCING AND LANDSCAPING INVOLVING THE ESTIMATED QUANTITIES SHOWN

IN THE ATTACHED BID SCHEDULE.

THE WORK SHALL BE COMMENCED WITHIN TWENTY (20) CALENDAR DAYS AND BE COMPLETED

WITHIN SIX HUNDRED AND NINE (609) CALENDAR DAYS AFTER THE DATE OF RECEIPT OF

THE NOTICE TO PROCEED.

NOTICE: THE BID SCHEDULE, GENERAL PROVISIONS, SPECIAL PROVISIONS, EQUAL

OPPORTUNITY CLAUSE, CERTIFICATION OF NONSEGREGATED FACILITIES, INSTRUCTIONS

TO CONTRACTORS, CONTRACTOR'S AFFIRMATIVE ACTION PLAN, SPECIFICATIONS, AND

DRAWINGS LISTED UNDER CONTENTS WILL BE INCORPORATED IN AND BECOME A PART

OF THIS RESULTANT CONTRACT.
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SPECIAL INSTRUCTION TO BIDDERS

Workweek - Construction Schedule

The Contractor shall, within 10 days after receipt of a written
request from the Contracting Officer, and prior to award, submit
in writing for approval: (a) a construction schedule showing
the order in which he proposes to carryon the work indicating
the periods during which he will perform work on each item
listed in the bid schedule; and (b) the hours and days he pro­
poses to carry out the work. The maximum workweek that will be
approved is 10 hours a day, Monday through Friday. The Con­
tractor's proposed hours of work shall include daily starting
and stopping times. Failure to submit the proposed construction
schedule, and days and hours of work, within the time specified
may be cause for rejection of the bid.

Traffic and Road Construction

The Contractor will be responsible for maintaining the flow of
traffic on all roads in the construction site according to the
Maricopa County traffic regulations. The Contractor will be
guided by the following Maricopa County Highway Department road
closures and traffic requirements:

(a) Usery Pass Road will be kept open to traffic until
Brown, McKellips and McDowell Road ramps are com­
pleted and open to traffic.

(b) The road ramps will be constructed one at a time,
leaving three (3) roads open to traffic at all times.

(c) Road closures will not exceed forty-five (45) calendar
days.



INSTRUCTIONS TO BIDDERS
(LOCAL CONTRACT)

U.S. DEPARTMENT OF AGRICULTURE
Soil Conservation Service

I
SCS-AS-39
Rev. 11-70
File Code AS -14

1. EXPLANATIONS TO BIDDERS

Any explanation desired by a bidder regard­
ing the meaning or interpretation of the invita­
tion for bids, drawings, specifications, etc., must
be requested in writing and with sufficient time
allowed for a reply to reach bidders before the
submission of their bids. Any interpretation
made will be in the form of an amendment of
the invitation for bids, drawings, specifications,
etc., and will be furnished to all prospective
bidders. Its receipt by the bidder must be
acknowledged in the space provided on the bid
form or by letter or telegram received before the
time set for opening of bids. Oral explanations
or instructions given before the award of the
contract will not be binding.

2. CONDITIONS AFFECTING THE WORK

Bidders should visit the site and take such
other steps as may be reasonably necessary to
ascertain the nature and location of the work,
and the general and local conditions which can
affect the work or the cost thereof. Failure to
do so will not relieve bidders from responsibility
for estimating properly the difficulty or cost of
successfully performing the work. The Contract­
ing Local Organization will assume no respon­
sibility for any understanding or representations
concerning conditions made by any of its
officers or agents prior to the execution of the
contract, unless included in the invitation for
bids, the specifications, or related documents.

3. BIDDER'S QUALIFICATIONS

Before a bid is considered for award, the
bidder may be requested by the Contracting
Local Organization to submit a statement re­
garding his previous experience in performing
comparable work, his business and technical
organization, financial resources, and plant avail­
able to be used in performing the work.

4. BID GUARANTEE

Where a bid guarantee is required by the
invitation for bids, failure to furnish a bid
guarantee in the proper form and amount, by
the time set for opening of bids, may be cause
for rejection of the bid.

A bid guarantee shall be in the form of a firm
commitment, such as a bid bond, postal money
order, certified check, or cashier's check. Bid
guarantees, other than bid bonds, will be re­
turned (a) to unsuccessful bidders as soon as
practica ble after the opening of bids, and (b) to
the successful bidder upon execution of such
further contractual documents and bonds as
may be required by the bid as accepted.

If the successful bidder, upon acceptance of
his bid by the Contracting Local Organization
within the period specified therein for accept­
ance (sixty days if no period is specified) fails to
execute such further contractual documents, if
any, and give such bond(s) as may be required
by the terms of the bid as accepted within the
time specified (ten days if no period is specified)
after receipt of the forms by him, his contract
may be terminated for default. In such event he
shall be liable for any cost of procuring the work
which exceeds the amollnt of his bid, and the
bid guarantee shall be available toward offsetting
sllch difference.

5. PREPARATION OF BIDS

(a) Bids shall be submirted on the forms
furnished, or copies thereof and must be man­
ually signed. If erasures or other Lhanges appear
on the forms, each erasure or change must be
initialed by the person signing the bid. Unless
specifically authorized in the invitation for bids,
telegraphic bids will not be considered.

(b) 0 bid will be considered unless all items
in the bid schedule are priced. In case of error in
the extension of price, the unit price shall



5. PREPARATION OF BIDS-Continued

govern. The quantities listed in the bid schedule
on which unit prices are requested are estimates
only.

(c) Unless called for, alternate bids will not
be considered.

(d) Modification of bids already submitted
will be considered if received at the office
designated in the invitation for bids by the time
set for opening of bids. Telegraphic modifica­
tions will be considered, but should not reveal
the amount of the original or revised bid.

6. SUBMISSION OF BIDS

Bids must be sealed, marked and addressed as
directed in the invitation for bids. Failure to do
so may result in a premature openi,ng of, or a
failure to open, such bid.

7. LATE BIDS AND MODIFICATIONS OR
WITHDRAWALS

(a) Bids and modifications or withdrawals
thereof received at the office designated in the
invitation for bids after the exact time set for
opening of bids will not be considered unless:
(l) They are received before award is made; and
either (2) they are sent by registered mail, or by
certified mail for which an official dated post
office stamp (postmark) on the original Receipt
for Certified Mail has been obtained and it is
determined by the Contracting Local Organiza­
tion that the late receipt was due solely to delay
in the mails for which the bidder was not
responsible; or (3) if submitted by mail (or by
telegram if authorized), it is determined by the
Contracting Local Organization that the late
receipt was due solely to mishandling by the
Contracting Local Organization after receipt at
the Contracting Local Organization installation:
PROVIDED, That timely receipt at such installa­
tion is established upon examination of an
appropriate date or time stamp (if any) of such
installation, or of other documentary evidence
of receipt (if readily available) within the con­
trol of such installation or of the post office
serving it. However, a modification which makes
the terms of the otherwise successful bid more
favorable to the Contracting Local Organization
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will be considered at any time it is received and
may thereafter be accepted.

(b) Bidders using certified mail are cautioned
to obtain a Receipt for Certified Mail showing a
legible, dated postmark and to retain such
receipt against the chance that it will be required
as evidence that a late bid was timely mailed.

(c) The time of mailing of late bids sub­
mitted by registered or certified mail shall be
deemed to be the last minute of the date shown
in the postmark on the registered mail receipt or
registered mail wrapper or on the Receipt for
Certified Mail unless the bidder furnishes evi­
dence from the post office station of mailing
which establishes an earlier time. In the case of
certified mail, the only acceptable evidence is as
follows: (1) Where the Receipt for Certified Mail
identifies the post office station of mailing,
evidence furnished by the bidder which estab­
lishes that the business day of that station ended
at an earlier time, in which case the time of
mailing shall be deemed to be the last minute of
the business day of that station; or (2) an entry
in ink on the Receipt for Certified Mail showing
the time of mailing and the initials of the postal
employee receiving the item and making the
entry, with appropriate written verification of
such entry from the post office station of
mailing, in which case the time of mailing shall
be the time shown in the entry. If the postmark
on the original Receipt for Certified Mail does
not show a date, the bid shall not be considered.

8. WITHDRAWAL OF BIDS

Bids may be withdrawn by written or tele­
graphic request received from bidders prior to
the time set for opening of bids.

9. PUBLIC OPENING OF BIDS

Bids will be publicly opened at the time set
for opening in the invitation for bids. Their
content will be made public for the information
of bidders and others interested, who may be
present either in person or by representative.

10. AWARD OF CONTRACT

(a) Award of contract will be made to that
responsible bidder whose bid, conforming to the



10. AWARD OF CONTRACT-Continued

invitation for bids, is most advantageous to the
Contracting Local Organization, price and other
factors considered.

(b) The Contracting Local Organization
may, when in its interest, reject any or all bids
or waive any informality in bids received.

(c) Only one contract will be awarded and
the award will be based on the total bid,
corrected if necessary, for errors in price ex ten­
sions and/or addition.

11. CONTRACT, BONDS AND INSURANCE

The bidder whose bid is accepted will,
within the time established in the bid, enter into
a written contract with the Contracting Local
Organization, and if required, furnish perform­
ance and payment bonds on forms furnished by
the Contracting Officer in the amounts indicated

in the invitation for bids or the specifications.
The bidder whose bid is accepted will secure and
maintain such insurance as is required by statute
and/or ordnance.

12. SPECIFICATIONS

Specifications referred to herein shall in­
clude all revisions and amendments in effect on
the date of issuance of the invitation for bids.
Information as to where these specifications
may be obtained can be acquired from the office
issuing this invitation.

13. RECORDS

Records of the site investigation and soil
mechanics testing report may be reviewed by
prospective bidders by contacting the office
issuing this invitation.

3



SCS-AS-819
Re~ 2-71

NOTICE TO PROSPECTIVE FEDERALLY ASSISTED CONSTRUCTION CONTRACTORS

(a) A Certification of Nonsegregated Facilities must be submitted prior
to the award of a federally assisted construction contract exceeding $10,000
which is not exempt from the provisions of the Equal Opportunity clause.

(b) Contractors receiving federally assisted construction contract awards
exceeding $10,000 which are not exempt from the provisions of the Equal Oppor­
tunity clause will be required to provide for the forwarding of the following
notice to prospective subcontractors for supplies and construction contracts
where the subcontracts exceed $10,000 and are not exempt from the provisions
of the Equal Opportunity clause.

NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR
CERTIFICATIO S OF NONSEGREGATED FACILITIES

(a) A Certification of Nonsegregated Facilities must be submitted prior
to the award of a subcontract exceeding $10,000 which is not exempt from the
provisions of the Equal Opportunity clause.

(b) Contractors receiving subcontract awards exceeding $10,000 which are
not exempt from the provisions of the Equal Opportunity clause will be re­
quired to provide for the forwarding of this notice to prospective subcon­
tractors for supplies and construction contracts where the subcontracts exceed
$10,000 and are not exempt from the provisions of the Equal Opportunity clause.



In compliance with the above-dated invitation for bids, the undersigned hereby proposes to perform all work for

The undersigned agrees, if awarded the contract, to commence the work within~calendar days after the

SCS-AS-Sl
Rev. 7-70
File Code AS-14

dollars

11-1-77Date _

Date

FCD 77-24
INVITATION NO. _

Mesa, Maricopa County, Arizona

SPOOK HILL FLOODWATER RETARDING STRUCTURE

NAME AND LOCATION OF PROJECT

Total Price Bid:

Construction of the Spook Hill Floodwater Retarding Structure, including
diversion, floodway and landscaping.

in strict accordance with the tenns, conditions, provisions, schedules, specifications, and drawings, for the

following amouml

BID FORM
(CONSTRUCTION CONTRACT)

date of receipt of notice to proceed, and to complete the work within 609 calendar days after the date of

receipt of notice to proceed.

TO: Flood Control District of Maricopa County
3335 West Durango Street
Phoenix, Arizona 85009

The undersigned agrees that, upon written acceptance of this bid, mailed or otherwise furnished within --­
calendar days (60 calendar days unless a different period be inserted by the bidder) after the date of opening
of bids, he will within 10 calendar days (unless a longer period is allowed) after receipt of the prescribed
forms, execute Fonn SCS-AS-41, Contract and, if required by this invitation for bids, give performance and
payment bonds on forms furnished by the Contracting Local Organization with good and sufficient surety.

The bidder certifies that no official of the Sponsoring Local Organizations, the Contracting Local Organization,
or any member of such official's immediate family, has direct or indirect interest in the pecuniary profits or

contracts of this finn.



CAUTION: Bids should not be qualified by exceptions to the bidding conditions.

The bidder represents (Check appropriate boxes):

Receipt of Amendments: The undersigned acknowledges receipt of the following amendments of the invitation
for bids, drawings, and/or specifica tions, etc. (Give number and date of each):

I

I

I

2:00

o corporation,o joint venture,o partnership,o individual,

(1) That he ( ) has, ( ) has not, participated in a prevjOl:ls contract or subcont'act subject to the Equal
Opportunity clause herein, the clause originally contained in section 301 of Executive Order No. 10925,
or the clause contained in section 201 of Executive Order No. 11114; that he ( ) has, ( ) has not, filed
all required compliance reports; and that representations indicating submission of required compliance
reports, signed by proposed subcontractors, will be obtained prior to subcontract awards. ( The above
representation need not be submitted in connection with contracts or subcontracts which are exempt from
the clause.)

(2) Th at he operates as an
incorporated in State of _

ENCLOSED IS BID GUARANTEE. IF REQUIRED. CONSISTING OF IN THE AMOUNT OF

S

NAME OF BIDDER (Type Of poinll FULL NAME OF All PARTNERS I Type or print)

BUSINESS ADDRESS (Type or pmt)

BY (Signeture in ink. Type or print nome unde< ,ignoh...1

TItlE (Type or print)

DIRECTIONS ENVELOPES CONTAINING BIDS, GUARANTEE, ETC, MUST BE SEALED, MARKED, AND ADDRESSED AS

FOR FOLLOWS:

SUBMITllNG Flood Control District of Maricopa County

BIDS 3335 West Durango Street
Phoenix t Arizona 85009

IFB!! iCld 77-24
Opening 12-1-77 -
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BID FORM (CONSTRUCTION CONTRACT), - (Continued)

3. AFFIRMATIVE ACTION PROGRAM

The bidder (or offeror~epresents that (1) he /---/ has
developed and has on file; _/__/ has not developed and does not
have on file at each establishment affirmative action programs
as required by the rules and regulations of the Secretary of
Labor (41 CFR 60-1 and 60-2), or (2) he / / has not previously
had contracts subject to the written affirmative action program
requirement of the rules and regulations of the Secretary of
Labor.

THE FOLLOWING MUST BE CERTIFIED, IF APPLICABLE:

4. CLEAN AIR AND WATER CERTIFICATION

(Applicable if the bid or offer exceeds $100,000, or the
Contracting Officer has determined that orders under an indef­
inite quantity contract in any year will exceed $100,000, or a
facility to be used has been the subject of a conviction under
the Clean Air Act (42 U.S.C. l857c~8(c) (1» or the Federal
Water Pollution Control Act (33 U.S.C. 1319 (c» and is listed
by EPA, or is not otherwise exempt.

The bidder or offeror certifies as follows:

(a) Any facility to be utilized in the ~formance

of this proposed contract had _/__/; had not / /, been
listed on the Environmental Protection Agency List of Violat­
ing Facilities.

(b) He will promptly notify the Contracting Officer,
prior to award, of the receipt of any communication from the
Director; Office of Federal Activities, Environmental Pro­
tection Agency, indicating that any facility which he proposes
to use for the performance of the contract is under considera­
tion to be listed on the EPA List of Violating Facilities.

(c) He will include substantially this certification, in­
cluding this paragraph (c), in every nonexempt subcontract.

(Over)



CLEAN AIR AND WATER CLAUSE

A. The Grantee, Cooperator or Contractor agrees as follows:

(3) To use his best efforts to comply with clean air
standards and clean water standards at the facilities in which
the grant, agreement or contract is being performed.

of the provisions of this
subagreement or subcontract,

To insert the substance
any nonexempt subgrant,
this subparagraph (4).

(1) To comply with all the requirements of Section 114
of the Clean Air Act (42 USC 1857, et. seq.) , as amended by
Public Act (33 USC 1251, as amended by Public Law 92-500), re­
spectively, relating to inspection, monitoring, entry, reports,
and information, as well as other requirements specified in
Section 114 and Section 308 of the Air Act and the Water Act,
respectively, and all regulations and guidelines issued there­
under before the award of this grant, agreement, or contract.

(Applicable only if the contract, grant or agreement exceeds
$100,000, or the Contracting or Grant Award Officer has de­
termined that orders under an indefinite quantity contract in
anyone year will exceed $100,000, or a facility to be used
has been the subject of a conviction under the Clean Air Act
(42 USC 1857c~8(c)(1)) or the Federal Water Pollution Control
Act (33 USC 1319 (c)) and is listed by EPA or the contract is
not otherwise exempt).

(2) That no portion of the work required by this grant,
agreement or contract will be performed in a facility listed on
the Environmental Protection Agency List of Violating Facilities
on the date when this grant, agreement, or contract was awarded
unless and until the EPA eliminates the name of such facility or
facilities from such listing.

(4)
clause in
including



UNITED STATES DEPARTMENT OF AGRICULTURE

DISABLED VETERANS AND VETERANS OF THE VIETNAM ERA

(This clause is applicable to all contracts and purchase orders of $10,000 or more.)

Form AD-716 (9-76)

cation copies of the re~ S'Ubmitted until
the expiration of one .year after final pay­
ment under the contract, during which time
these reports and related documentation shall
be made available, upon request, for examina­
tion by any authorized representatives of
the contracting officer or of the 8ecrelaI'y of
Labor. Documen<tatlon would Include person­
nel ·recOrds respecting jdb openings, reCTult­
ment and placemeI\t.

(~) Whenever the contractor becomes con­
tractUally bound to the ltstlng provisIons of
this clause, It shall advise the employment
service system in each State where It has
establishments of the na.me and location (1f
each hiring location In the State. As long as
the contractor Is contractUally bound 'to
these proylsions and has so &dvlsed the State
system, there Is no need to advise the State
system of sUbsequent contmcts. The contrac­
tor may &dvlse the State syStem when It is
no longer bound by this con,tract clause.

(f) This claU8e does not apply to the list­
Ing of employment openings which occur and
are filled outside of the 50 States. the D1&­
trtct (1f/Columlbia, Puerto Rico, Guam, and
the Virgin Islands.

(g) The provisions (1f paragraphs (b), (c),
(4) and (e) of this claU8e do not apply to
openings wlUoh the contractor- proposes to 1Ul
from within hts own'organizatlon or to 1111
pursuant to a customary and traditional em­
ployer-union hiring lloITlUl8ement. This ex­
clusion does not ll.pply tQ a pe.rtlcular open­
Ing onoe an employer decides to consider ap­
pllcants outside (1f hts own organization or
employer-union arn:'lgement for that open­
ing.
. (h) As used In th18 clll.U8&: (1) "All sul·ta··
ble employment openings" Includes. but is
not limited to, opentDg5 which occur In the
follOWing job categories: production and non­
production; ple.nt and offlee; laborers and
mechanics; supervisory ll.nd nonsupervlsory;
technical; and executive, admtntstrative, and
professional openings 'as are compensated on
a lla1ary basis of less than $25,000 per yeil.l'.
This term Includes full-time employment.
temporary employment of more than 3 days'
duration. and p&rt-tlme employment. It <Wee
no,t.. Include openings. which the contractor-·
proposes to fill from within his own organi­
zation or to fil1.Rursuant to a customary and
traditIonal employer-union hiring arrange­
ment nor open!Jlgs in an educational institu­
tion which are restricted to students. of that
institution. Under tbe D106t compelling c:Ir­
cumstances all employment opening may n~
be suitable for llstlng, including such sltU6­
tlons where the needs of the Government can­
riot reasonably be othet"W1lle supplied, where
listing would be contrary to national 00­
curl'ty, or where the requirement of listIng
would otherwise not be for the best interest
of the Government.

(2) "Appropriate office of the State em­
ployment service system" means the local
office of the Federal-State national system of
pUbllc employment offices with assigned re­
sponslblllty for serving the area where the
employment opening is to be filled, Includ­
Ing the District of Columbia, Guam, Puet<to
Rico, and the Virgin Islands.

(3) "Openings which the contractor pro­
poses to ftll from within his own organiza­
tion" means employment openings for which
)10 consideration will be given to perS9ils

('a) The. contractor,..wlll . not dlscrfmlna.te
agalnst any employee or applicant for em­
ployment beca.U8e hit or she Is a disabled
veteran or veteran of the Vletna.m· l!:r& in
rega.rd to any P98ltlon for which the employee
or appllcant for employment Is quaWled.
The contractor agrees to take &fIIrmatlve ac;
tlon to employ, ·&dva.nce In employment a.nd
otherwlse treat quallfied disabled vetera.Il8
and veterans of the Vietnam era without dis­
crimination based upon their dlsablllty or
veterans status in all employment Pl'6ctices
such as the following: employment upgr&<l­
lng, demotion or transfer, recruitment, .ad­
vertising, layoff or termination, rates of pay
or other forms of compensation, and selec­
tion for traln1ng, including apprenticeship.

('b) The contl'6ctor agrees that all suit­
able employment openings of the contractor­
which exist at the time of the execution of
this contract and those which occur during
the performance of this contract, including
those not genera.ted by this contract and in­
cluding those occurring at an establishment
of the contractor other than the one wherein
the contract Is belne performed but exclud­
ing those of Independently operated corpo­
re.te aIfIliates, shall be listed at an appropri­
ate local office of the State employment serv­
iee system wherein the opening occurs. The
contractor further agrees to provide such re­
ports to such local office regarding employ­
ment openings and hires as may be required.

State and local government .agencies hold­
ing Federal contracts of $10,000 or more
shall also list all' their SUitable openings with
the appropriate' office of the. State employ­
ment serVfce, but Me not reqUired to pro­
vide those reports set forth In paragraphs
(d) and (e).

(c) Listing of employment openings With
the employment.servlce system pursuant to
this claU8e shall be made at lee.st concur­
rently with the U8e of any other recruitment
source or effort and shall involve the normal
obligations which attach to the plaCing of a.
bona ftcle job order, including the acceptance
of referrals of veterans and nonveterans. The
listing of employment openings does not re­
quire the hiring of a.ny pa.nlcu1a.r job ap­
plicant or from any pa.rtlcula.r group of job
appltcants, and nothing herein Is Intended
to relieve the contractor from any require­
ments In Executive Orders or regUlations re­
ga.rdlng nondlscrtmtnation in employment.

(d) The reports required by paragraph (b)
of this clause shall Include, but not be lim­
Ited to, periodic reports which shall be filed
at least quarterly with the appropriate local
office or, where the contractor has more than
one hiring location In a State, with the cen­
tral office of that State employmept service.
Such reports shall Indicate·for each hiring 10­
eatlon (1) the number of individuals hired
during the reporting period, (2) the munber
of nondlsabled veterans of the Vietnam era
hired, (3) the number of disabled ve~ns of
the Vietnam era hired, and (4) the total num­
ber of disabled veterans hired. The repo1"ts
should Include covered veterans llired for on­
the-job training under 38 USC 1787. The con­
tractor shall submit a report within 30 days
a.!ter the end of each reporting period wherein
any perfol'Ill8.Dce is made on this contract
Identifying data for each hiring location. The
contractor shall Inl!Jntain, at ee.ch hiring 10-

I

I



outside the contractor's organization (In­
cluding any affiliates, subsidiaries, and the
parent companies) and Includes any open­
Ings which the contractor proposes to fill
from regularly established "recall" lists.

(4) "Openings which the contractor pro­
poses to fill purs.uant to a customary and
traditional employer-union hiring arrange­
ment" means employment openings which
the contractor proposes to fill from union
halls, which Is part of the customary and
traditional hiring relationship which exists
between the contractor and representatives
of his employees.

(I) The contractor agrees to comply wltll
the rUles, regUlations, and relevant orders of
the secretary of Labor issued pursuant to
the Act.

(J) In the event of the contractor's non·
compliance with the requlremimts of thi~

clause, actions fo'r noncompliance may be
taken In accordance with the rules, regula­
tions relevant orders of the secretary of
Labor issued pursuant to the Act.

(k) The contractor agrees to post in con­
spicuous places, available to employees and
applicants for employment, notices in a form
to be prescribed by th.e DIrector, provided
by or through the contracting officer. Such

notice shall state the contractor's obliga­
tion under the law to- take affirmative action
to employ and advance In employment.quali­
fied disabled veterans and veterans of the
Vietnam era for employment, and the rights
of applicants and employees.

(1) The contractor will notify each labor
union or representative of workers with
which It has a collective bargaining agree­
ment or other contract understanding, that
the contra..ctor Is bound by the terms of the
Vietnam Era Veterans Readjustment AssLst­
ance Act, and Is committed to take affirma­
tive action to employ Ilhd advance In em­
ployment qualified disabled veterans' and
veterans of the Vietnam Era.

(m) The contractor will InclUde the pro­
visions of this clause In every subcontract
or purchase order of $10,000 or more unless
exempted by rules, regulations, or orders of
the Secretary issued pursuant to the Act, so
that such provisions will be binding upon
each subcontractor or vendor. The con­
kactor will take such action with. respect
to any subcontract or purchas'e order as the
DIrector of the OftIce of Pederal Contract
Compliance Programs may direct to enforce
such prOVisions, Including action for non­
compliance.

Form AD-716 (9-76)
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UNITED STATES DEPARTMENT OF AGRICULTURE

EMPLOYMENT OF THE HANDICAPPED

(The following clause is applicable to all contracts or purchase
orders of $2,500 or nure, as required by the regulations of the

Secretary of Labor.)

(a) The contractor will not discriminate against any employee
or applicant for employment because of physical or mental handicap
in regard to any position for which the employee or applicant for
employment is qualified. The contractor agrees to take affirmative
action to employ, advance in employment and otherwise treat qualified

handicapped individuals without discrimination based upon their
physical or mental handicap in all employment practices such as the
following: employment, upgrading, demotion or transfer, recruitment,

advertising, layoff or termination, rates of payor other forms of
compensation, and selection for training, including apprenticeship.

(b) The contractor agrees to comply with the rules, regulations,

and relevant orders of the Secretary of Labor issued pursuant to the

Rehabilitation Act of 1973, as amended.

(c) In the event of the contractor's noncompliance with the
requirements of this claus~, actions for noncompliance may be taken
in accordance with the rules, regulations and relevant orders of the

Secretary of Labor issued pursuant to the Act.

(d) The contractor agrees to post in conspicuous places,
available to employees and applicants for employment, notices in a
form to be prescribed by the Director, Office of Federal Contract
Compliance Programs, Department of Labor, provided by or through
the contracting officer. Such notices shall state the contractor's
obligation under the law to take affirmative action to empl'oy and
advance in employment qualified handicapped employees and applicants

for employment, and the rights of applicants and employees.

Form AD-655 (Rev. 5-76)



(e) The contractor will notify each labor union or representative
of workers with which it has a collective bargaining agreement or
other contract understanding, that the contractor is bound by the
terms of section 503 of the Act and is committed to take affirmative
action to employ and advance in employment physically and mentally
handicapped individuals.

(f) The contractor will include the provlslons of this clause
in every subcontract or purchase order of $2,500 or more unless
exempted by rules, regulations, or orders of the Secretary of Labor
issued pursuant to section 503 of the Act, so that such provisions
will be binding upon each subcontractor or vendor. The contractor
will take such action with respect to any subcontract or purchase
order as the Director, Office of Federal Contract Compliance
Programs, may direct to enforce such provisions, including action
for noncompliance.

Form AD-655 (Rev. 5-76)
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BID SCHEDULE NO.1 BUCKHORN-MESA WPP, ARIZONA - SPOOK HILL FRS r

ITEM SPEC.
No. WORK OR MATERIAL NO. QUANTITY UNIT UNIT PRICE AMOUNT

l. Clearing, Grubbing & Chipping 2 205 Acres $ $

2. Clearing and Grubbing 2 6 Acres $ $

3. Pavement Removal 3 21,700 Sq. Yd. $ $

4. Mobilization 8 1 Job XXXXXXXXX $

5. Foundation Excavation, Common 21 321,720 C.Y. $ $

6. Channel Excavation, Common 21 181,690 C.Y. $ $

7. Structure Excavation, Common 21 3,900 C.Y. $ $

8. Structure Backfill 23 1,306 C. Y. $ $

9. Earth Fill 23 1,222,700 C.Y. $ $

10. Drain Fill 24 1,380 C.Y. $ $

II. Salvaging and Spreading 26 249,300 S.Y. $ $
Topsoil - 12-inch thickness

12. Salvaging & Spreading 26 294,400 S.Y. $ $
Topsoil - 6-inch thickness

13. Reinforced Concrete Class 31 1,266 ·C.Y. $ $
4000X

14. Cement 31 1,893 Bbls. $ $

15. Steel Reinforcement 34 193,750 Lbs. $ $

16. 6-Inch Diameter Drain Systems 44 1 Job XXXXXXXXX $

17. 24-Inch x 24-Inch Slide Gate 71 1 Job XXXXXXXXX $

18. Metalwork 81 1 Job XXXXXXXXX $

19. Identification Signs 81 1 Job XXXXXXXXX $

20. 6-Foot Chain Link Fence 91 813 Lin.Ft $ $

21. 4-Strand Barbed Wire Fence 92 28,335 Lin.Ft $ $

22. Grouted Rock Riprap 200 1,525 C.Y. $ $
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BID SCHEDULE NO. 2 BUCKHORN-MESA WPP, ARIZONA, SPOOK HILL FLOODWAY

ITEM SPEC. UNIT
NO. WORK OR MATERIAL NO. QUANTITY UNIT PRICE AMOUNT

1 Clearing and Grubbing 2 40.9 Ac. $ $

2 Channel Excavation, 21 467,400 C.Y. $ $
Unclassified

3 Structure Excavation 21 1967 C. Y. $ $
Unclassified

4 Structure Backfill 23 1830 C.Y. $ $

5 Embankment Earth Fill 23 50,700 C.Y. $ $
,

6 24-inch Diameter Corrugated 51 484 Ft. $ $
Metal Pipe

7 30-inch Diameter Corrugated 51 476 Ft. $ $
Metal Pipe

8 Special Fittings 51 1 Job XXXXXXXX $

9 Loose Rock Riprap 61 12,734 C.Y. $ $

10 Fencing \ 92 19,375 Ft. $ $

11 Grouted Rock Riprap 200 433 C.Y. $ $



No.3, SPOOK HILL FRS AND FLOOm.JAY - LANDSCAPE TREATMENTBID SCHEDULE

SPEC.
NO. QUANTITY

$---1

$---1

$---1

$---­

$---1

AMOUNT

$---1

$__----'

$---1

$---1

$---1

$---1

$---1

$---1

$--­

$--­

$---1

$---1

$---­

$---1

$--

$--

$--

$--

each $---1

each $---

each $ _

each $ _

each $---1

each $---1

each $ _

each $ _

each $---

each $ _

each $ _

each $---

each $ _

L.P. $__

L.F.

L.P.

each $ _

UNIT
UNIT PRICE

L.F.

L.P.

2

2

2

2

2

2

58

76

13

41

67

67

121

2,337

1,750

3,000

9,350

73,300

22,900

203

203

203

400

203

400

203

203

203

203

202

202

202

202

202

202

202

202

202

3/4-inch Solenoid Valve and
Y-Screen

Salvaging and Transplanting
of Barrel Cacti

WORK OR MATERIAL

2" Solenoid Valve and Regulator

3/4-inch Regulating Valve

Check yalve, 4-inch diameter

1-1/2 inch Solenoid Valve
and Regulator

Salvaging and Transplanting of
Saguaro Cacti

Valve Boxes

Backflow Preventer Valve,
4-inch diameter

Emitter, PE Riser and Fitting

Butterfly Valve, 4-inch diame­
ter, gear operated

I7-Head Irrigation System

II-Head Irrigation System

Electric Remote Control Valve,
4-inch diameter

.580 inch PE Emitter Lateral
Pipe

I-inch, 200 psi, PVC, Lateral
Pipe

1-1/4 inch, 200 psi, PVC,
Lateral Pipe

3/4-inch, 200 psi, PVC,
Lateral Pipe

4-inch Diameter PVC Main Pipe

4.

8.

9.

3.

6.

5.

7.

2.

1.

12.

13.

10.

11.

15.

18.

17.

14.

16.

ITEM
NO.

. 19.
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BID SCHEDULE No. 3, SPOOK HILL FRS AND FLOODWAY - LANDSCAPE TREATMENT

ITEM SPEC. UNIT
NO. WORK OR MATERIAL NO. OUANTITY UNIT PRICE AMOUNT

20. Salvaging and Transplanting 400 25 each $ $
of Ocotillo Shrubs

2l. Pump Station 401 2 each $ $

22. Water Supply Connection 401 I Job XXXXXXXX $

23. 23-Station Controller 401 3 each $ $

24. 7-Station Controller 401 4 each $ $

25. Wiring Pump Station 402 I Job XXXXXXXX $

26. Wiring - Controller 402 1 Job· XXXXXXXX $

,

27. Five-Gallon Container 403 2,337 each $ $
Stock

28. Seed Mix No. One 404 38.5 acre $ $

29. Seed Mix No. Two 404 15.1 acre $ $

30. Seed Mix No. Three 404 70.1 acre $ $
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BID SCHEDULE NO. 4, BUCKHORN-MESA WPP, ARIZONA - ROAD RAMPS

ITEM SPEC.
NO. WORK OR MATERIAL NO. QUANTITY UNIT UNIT PRICE AMOUNT

1. Clearing and Grubbing 2 25 Acres $ $

2. Foundation Excavation, Connnon 21 28,500. C.Y. $ $

3. Channel Excavation, Common 21 99,000 C.Y. $ $

4. Structure Excavation, Common 21 2,200 C. Y. $ $

5. Structure Backfill 23 2,000 C.Y. $ $

6. Earth Fill 23 138,000 C.Y. $ $

7. 108-inch Diameter CMP 51 532 Lin .Ft. $ $

8. Pavement Replacement 406 17,900 Sq. Yd. $ $

9. 28-foot Double Drive Gates 92 2 each $ $



(CONSTRUCTION CONTRACT)

GENERAL PROVISIONS
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SCS-AS-43
Rev. 1-76
File Code AS-14

1. DEFINITIONS

Tenns used or referred to herein are defined as follows:
(a) Contracting Local Organization: The organization or

agency awarding the contract.
(b) Contracting Officer: The person who is designated

and authorized to enter into and administer this contract
on behalf of the Contracting Local Organization or his duly
appointed successor or authorized representative.

(c) Engineer: The person or his representative who is
responsible for determining that the construction work
conforms to the technical requirements as set forth in the
drawings and specifications.

2. SPECIFICATIONS AND DRAWINGS

The contractor shall keep on the work a copy of the
drawings and specifications and shall at all times give the
Contracting Officer access thereto. Anything mentioned in
the specifications and not shown on the drawings, or shown
on the drawings and not mentioned in the specifications,
shall be of like effect as if shown or mentioned in both. In
case of difference between drawings and specifications. the
specifications shall govern. In case of discrepancy either in
the figures, in the drawings, or in the specifications. the
matter shall be promptly submitted to the Contracting
Officer, who shall promptly make a determination in
writing.· Any adjustment by the Contractor without such a
determination shall be at his own risk and expense. The
Contracting Officer shall furnish from time to time such
detail drawings and other information as he may consider
necessary, unless otherwise provided.

3. CHANGES

(a) The Contracting Officer may, at any time, without
notice to the sureties, by written order designated or
indicated to be a change order, make any change in the
work within the general scope ofthe contract, including but
not limited to changes:

(I) In the specifications (including drawings and
designs);

(2) In the method or manner of performance of the
work;

(3) In the Contracting Local Organization-furnished
facilities. equipment, materials, services, or site; or

(4) Directing acceleration in the performance of the
work.

u.s. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
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(b) Any other written order or an oral order (which terms
as used in this paragraph (b) shall include direction.
instruction, interpretation, or determination) from the
Contracting Officer, which causes any such change, shall be
treated as a change order under this clause, provided that
the Contractor gives the Contracting Officer written notice
stating the date, circumstances, and source of the order and
that the Contractor regards the order as a change order.

(c) Except as herein provided, no order, statement, or
conduct of the Contracting Officer shall be treated as a
change under this clause or entitle the Contractor to an
equitable adjustment hereunder.

(d) If any change under this clause causes an increase or
decrease in the Contractor's cost of, or the time required
for, the performance of any part of the work under this
contract. whether or not changed by any order, an equit­
able adjustment shall be made and the contract modified in
writing accordingly: Provided, however. That except for
claims based on defective specifications, no claim for any
change under (b) above shall be allowed for any costs
incurred more than 20 days before the Contractor gives
written notice as therein required: And providedfurther.
That in the case of defective specifications for which the
Contracting Local Organization is responsible. the equita­
ble adjustment shall include any increased cost reasonably
incurred by the Contractor in attempting to comply with
such defective specifications.

(e) If the Contractor intends to assert a claim for an
equitable adjustment under this clause, he must. within 30
days after receipt of a written change order under (a) above
or the furnishing of a written notice under (b) above,
submit to the Contracting Officer a written statement
setting forth the general nature and monetary extent of
such claim, unless this period is extended by the Con­
tracting Officer. The statement of claim hereunder may be
included in the notice under (b) above.

(f) 0 claim by the Contractor for an equitable adjust­
ment hereunder shall be allowed if asserted after final
payment under this contract.

4. DIFFERING SITE CONDITIONS

(a) The Contractor shall promptly. and before such con­
ditions are disturbed. notify the Contracting Officer in
writing of: (I) subsurface or latent physical conditions at
the site differing materially from those indicated in this
contract. or (2) unknown physical conditions at the site. of
an unusual nature. differing materially from those
ordinarily encountered and generally recognized as



r

inhering in work of the character provided for in this
contract. The Contracting Officer shall promptly investi­
gate the conditions, and if he finds that such conditions do
materially so differ and cause an increase or decrease in the
Contractor's cost of, or the time required for, performance
of any part of the work under this contract, whether or not
changed as a result of such conditions, an equitable adjust­
ment shall be made and the contract modified in writing
accordingly.

(b) No claim of the Contractor under this clause shall be
allowed unless the Contractor has given the notice required
in (a) above; provided, however, the time prescribed
therefor may be extended by the Contracting Officer.

(c) No claim by the Contractor for an equitable adjust­
ment hereunder shall be allowed if asserted after final pay­
ment under this contract.

5. TERMINATION FOR DEFAULT-DAMAGES
FOR DELAY-TIME EXTENSIONS

(a) If the Contractor refuses or fails to prosecute the
work, or any separable part thereof, with such diligence as
will insure its completion within the time specified in this
contract, or any extension thereof, or fails to complete said
work within such time, the Contracting Local Organiza­
tion may, by written notice to the Contractor, terminate his
right to proceed with the work or such part ofthe work as to
which there has been delay. In such event the Contracting
Local Organization may take over the work and prosecute
the same to completion, by contract or otherwise, and may
take possession of and utilize in completing the work such
materials, appliances, and plant as may be on the site of the
work and necessary therefor. Whether or not the
Contractor's right to proceed with the work is terminated,
he and his sureties shall be liable for any damage to the
Contracting Local Organization resulting from his refusal
or failure to complete the work within the specified time.

(b) If fixed and agreed liquidated damages are provided
in the contract and if the Contracting Local Organization
so terminates the Contractor's right to proceed, the
resulting damage will consist of such liquidated damages
until such reasonable time as may be required for final com­
pletion of the work together with any increased costs
occasioned the Contracting Local Organization in
completing the work.

(c) If fixed and agreed liquidated damages are provided
in the contract and if the Contracting Local Organization
does not so terminate the Contractor's right to proceed, the
resulting damage will consist of such liquidated damages
until the work is completed or accepted.

(d) The Contractor's right to proceed shall not be so
terminated nor the Contractor charged with resulting
damage if:

(I) The delay in the completion of the work arises
from unforeseeable causes beyond the control and
without the fault or negligence of the Contractor,
including but not restricted to, acts of God, acts of the
public enemy, acts of the Contracting Local

2

Organization in its contractual capacity, acts of another
contractor in the performance of a contract with the
Contracting Local Organization. fires, floods.
epidemics. quarantine restrictions, strikes, freight
embargoes. unusually severe weather, or delays of sub­
contractors or suppliers arising from unforeseeable
causes beyond the control and without the fault or
negligence of both the Contractor and such
subcontractors or suppliers; and

(2) The Contractor, within 10 days from the begin­
ning of any such delay (unless the Contracting Officer
grants a further period of time before the date of final
payment under the contract), notifies the Contracting
Officer in writing of the causes of delay.

The Contracting Officer shall ascertain the facts and the
extent of the delay and extend the time for completing the
work when, in his judgment, such an extension is justified.

(e) The rights and remedies of the Contracting Local
Organization provided in this clause are in addition to any
other rights and remedies provided by law or under this
contract.

(f) As used in paragraph (d)(l) of this clause, the term
'Subcontractors and Suppliers' means Subcontractors and
Suppliers at any tier.

6. CLAIMS

Any claim by the Contractor arising by virtue of this
contract which is not disposed of by agreement shall be sub­
mitted in writing, together with any written and oral
evidence in support thereof, to the Contracting Officer for
decision. Before making a decision the Contracting Officer
shall notify the Contractor that any additional written
and/ or oral evidence in support of the claim may be
presented to the Contracting Officer within 30 days from
receipt by the Contractor of such notification, or within
such further period of time as may be granted by the Con­
tracting Officer. The Contracting Officer shall make his
decision in writing and mail or otherwise furnish a signed
copy thereof to the Contractor. Pending the decision of the
Contracting Officer the Contractor shall proceed diligently
with the performance of this contract.

7. PAYMENTS TO CONTRACTOR

(a) The Contracting Local Organization will pay the
contract price as hereinafter provided.

(b) The Contracting Local Organization will make
progress payments monthly as the work proceeds, or at
more frequent intervals as determined by the Contracting
Officer, on estimates approved by the Contracting Officer.
If requested by the Contracting Officer, the Contractor
shall furnish a breakdown of the total contract price show­
ing the amount included therein for each principal cate­
gory of the work, in such detail as requested, to provide a
basis for determining progress payments. In the prepara­
tion of estimates the Contracting Officer, at his discretion,
may authorize material delivered on the site and prepara-
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9. INSPECTION AND ACCEPTANCE

(a) All work (which term includes but is not restricted to
materials, workmanship, and manufacture and fabrica­
tion of components) shall be subject to inspection and test
by the Contracting Local Organization at all reasonable
times and at all places prior to acceptance. Any such inspec­
tion and test is for the sole benefit of the Contracting Local
Organization and shall not relieve the Contractor of the
responsibility of providing quality control measures to
assure that the work strictly complies with the contract
requirements. 0 inspection or test by the Contracting
Local Organization shall be construed as constituting or
implying acceptance. Inspection or test shall not relieve the
Contractor of responsibility for damage to or loss of the
material prior to acceptance, nor in any way affect the
continuing rights of the Contracting Local Organization
after acceptance of the completed work under the terms of
paragraph (f) of this clause, except as herei nabove
provided.

(b) The Contractor shall, without charge, replace any
material or correct any workmanship found by the
Contracting. Local Organization not to conform to the con­
tract requirements, unless in the public interest the
Contracting Local Organization consents to accept such
material or workmanship with an appropriate adjustment
in contract price. The Contractor shall promptly segregate
and remove rejected material from the premises.

(c) If the Contractor does not promptly replace rejected
material or correct rejected workmanship, the Contracting
Local Organization (I) may, by contract or otherwise,
replace such material or correct such workmanship and
charge the cost thereof to the Contractor, or (2) may termi­
nate the Contractor's right to proceed in accordance with
the clause of this contract entitled "Termination for
Default - Damages for Delay - Time Extensions."

(d) The Contractor shall furnish promptly, without
additional charge, all facilities, labor, and material reason-

Contracting Officer for his approval the name of the manu­
facturer, the model number, and other identifying data and
information respecting the performance, capacity, nature,
and rating of the machinery and mechanical and other
equipment which the Contractor contemplates
incorporating in the work. When required by this contract
or when called for by the Contracting Officer, the
Contractor shall furnish the Contracting Officer for
approval full information concerning the material or
articles which he contemplates incorporating in the work.
When so directed, samples shall be submitted for approval
at the Contractor's expense, with all shipping charges
prepaid. Machinery, equipment, matehal, and articles
installed or used without required approval shall be at the
risk of subsequent rejection.

(b) All work under this contract shall be performed in a
skillful and workmanlike manner. The Contracting Officer
may, in writing, require the Contractor to remove from the
work any employee the Contracting Officer deems
incompetent, careless, or otherwise objectionable.

tory work done to be taken into consideration. Material
delivered to the contractor at locations other than the site
may also be taken into consideration (I) if such considera­
tion is specifically authorized by the contract and (2) if the
Contractor furnishes satisfactory evidence that he has
acquired title to such material and that it will be utilized on
the work covered by this contract.

(c) In making such progress payments, there shall be
retained 10 percent of the estimated amount until final
completion and acceptance of the contract work. How­
ever, if the Contracting Officer finds that satisfactory
progress was achieved during any period for which a
progress payment is to be made, he may authorize such
payment to be made in full without retention of a percent­
age. Also, whenever the work is substantially complete, the
Contracting Officer shall retain an amount he considers
adequate for protection of the Contracting Local
Organization and, at his discretion, may release to the Con­
tractor all or a portion of any excess amount. Further­
more, on completion and acceptance of each separate
building, public work, or other division of the contract, on
which the price is stated separately in the contract, pay­
ment may be made therefor without retention of a
percentage.

(d) All material and work covered by progress pay­
ments made shall thereupon become the sole property of
the Contracting Local Organization, but this provision
shall not be construed as relieving the Contractor from the
sole responsibility for all material and work upon which
payments have been made or the restoration of any
damaged work, or as waivi ng the right of the Contracting
Local Organization to require the fulfillment of all of the
terms of the cont ract.

(e) Upon completion and acceptance of all work, the
amount due the Contractor under this contract shall be
paid after the Contractor shall ha ve furnished the Contract­
ing Local Organization with a release of all claims against
the Contracting Local Organization, arising by virtue of
this contract, other than claims in stated amounts as may be
specifically excepted by the Contractor from the operation
of the release. If the Contractor's claim to amounts pay­
able under the contract has been assigned, a release may
also be required of the assignee.

8. MATERIAL AND WORKMANSHIP

(a) Unless otherwise specifically provided in this

contract. all equipment, materiaL and articles incorporated
in the work covered by this contract are to be new and of the
most suitable grade for the purpose intended. Unless other­
wise specifically provided in this contract, reference to any
equipment, material, article, or patented process, by trade
name, make, or catalog number, shall be regarded as
establishing a standard of quality. and shall not be
construed as limiting competition, and the Contractor
may, at his option, use any equipment. material, article, or
process which in the judgment of the Contracting Officer, is
equal to that named. The Contractor shall furnish to the
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ably needed for performing such safe and convenient
inspection and test as may be required by the Contracting
Officer. All inspection and test by the Contracting Local
Organization shall be performed in such manner as not
unnecessarily to delay the work. Special, full size, and
performance tests shall be performed as described in this
contract. The Contracting Local Organization reserves the
right to charge to the Cont ractor any additional cost of
inspection or test when material or workmanship is not
ready at the time specified by the Contractor for inspection
or test or when reinspection or retest is necessitated by prior
rejection.

(e) Should it be considered necessary or advisable by the
Contracting Local Organization at any time before
acceptance of the entire work to make an examination of
work !ready completed. by removing or tearing out same,
the Contractor shall. on request, promptly furnish all
necessary facilities, labor, and material. If such work is
found to be defective or nonconforming in any material
respect. due to the fault of the Contractor or his subcon­
tractors. he shall defray all the expenses of such examina­
tion and of satisfactory reconstruction. If, however. such
work is found to meet the requi rements of the contract, an
equitable adjustment shall be made in the contract price to
compensate the contractor for the additional services
involved in such examination and reconstruction and, if
completion of the work has been delayed thereby, he shall,
in addition, be granted a suitable extension of time.

(I) Unless otherwise provided in this contract, accept­
ance by the Contracting Local Organization shall be made
as promptly as practicable after completion and inspection
of all work required by this contract, or that portion of the
work that the Contracti ng Officer determines can be
accepted separately. Acceptance shall be final and conclu­
sive except as regards latent defects, fraud. or such gross
mistakes as may amount to fra ud, or as regards the
Contracting Local Organization's rights under any
warranty or guarantee.

10. SUPERINTENDENCE BY CONTRACTOR

The Contractor. at all times during performance and
until the work is completed and accepted. shall give his
personal superi ntendence to the wor k or have on the work a
competent superintendent. satisfactory to the Contracting
Officer and with authority to act for the Contractor.

11. PERMITS AND RESPONSIBILITIES

;

' The Contractor shall. without additional expense to the
f:\ Contracting Local Organization, be responsible for
\:) obtaining any necessary licenses and permits. and for

complying with any applicable Federal. State, and
municipal laws. codes. and regulations. in connection with

'- the prosecution of the work. He shall be similarly
responsible for all damages to persons or property that
occur as a result of his fault or negligence. He shall take
proper safety and health precautions to protect the work,
the workers. the public. and the property of others. He shall
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also be responsible for all materials delivered and work
performed until completion and acceptance of the entire
construction work. except for any completed unit of
construction thereof which theretofore may have been
accepted.

12. CONDITIONS AFFECTING THE WORK

The Contractor shall be responsible for having taken
steps reasonably necessary to ascertain the nature and
location of the work, and the general and local conditions
which can affect the work or the cost thereof. Any failure by
the Contractor to do so will not relieve him from
responsibility for successfully performing the work without
additional expense to the Contracting Local Organi­
zation. The Contracting Local Organization assumes no
responsibility for any understanding or representations
concerning conditions made by any of its officers or agents
prior to the execution of this contract, unless such under­
standing or representations by the Contracting Local
Organization are expressly stated in the contract.

13. OTHER CONTRACTS

The Contracting Local Organization may undertake or
award other contracts for additional work. and the
Contractor shall fully cooperate with such other
contractors and Contracting Local Organization
employees and carefully fit his own work to such addi­
tional work as may be directed by the Contracting Officer.
The Contractor shall not commit or permit any act which
will interfere with the performance of work by any other
contractor or by Contracting Local Organization
employees.

14. PATENT INDEMNITY

Except as otherwise provided, the Contractor agrees to
indemnify the Contracting Local Organization and its
officers. agents and employees against liability. including
costs and expenses, for infringement upon any Letters
Patent of the United States (except Letters Patent issued
upon an application which is now or may hereafter be, for
reasons of national security, ordered by the Government to
be kept secret or otherwise withheld from issue) arising out
of the performance of this contract or out of the use or
disposal by or for the account of the Contracting Local
Organization of supplies furnished or construction work
performed hereunder.

15. ADDITIONAL BOND SECURITY

If any surety upon any bond furnished in connection
with this contract becomes unacceptable to the Contract­
ing Local Organization. or if any such surety fails to furnish
reports as to his financial condition from time to time as
req uested by the Cont racti ng Local Organization, or if the
contract price is increased to such an extent that the penal
sum of any bond becomes inadequate in t he opinion of the
Contracting Officer, the Contractor shall promptly furnish
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such additional security as may be required from time to
time to protect the interests of the Contracting Local
Organization and of persons supplying labor or materials
in the prosecution of the work contemplated by this
contract.

16. LAND RIGHTS

(a) Adequate land rights needed in order to perform the
work under this contract have been acquired by or on
behalf of the Contracting Local Organization. The right to
enter. remove, or otherwise make use of adjacent property,
roads, utility lines, fences, and other improvements not
included within the land rights provided shall be the sole
responsibility of the Contractor.

(b) Where ingress and egress is not defined on the
drawings. the Contracting Officer shall designate the right­
of-way to be used.

17. RECORDS OF TEST PITS AND BORINGS

The Contracting Local Organization does not represent
that the available records show completely the existing
conditions and does not guarantee any interpretation of
these records. The Contractor assumes all responsibility for
deductions and conclusions as to the nature of rock and
other materials to be excavated, the difficulties of making
and maintaining the required excavations and of doing
other work affected by the geology of the site of the work,
and for the final preparation of the foundations for the
spillway, dikes, and other structures.

18. MATERIALS TO BE FURNISHED BY
THE CONTRACTOR

(a) Unless otherwise specified in this contract. the
Contractor shall furnish all materials required for the
completion of the contract.

(b) Unless otherwise waived in writing by the
Contracting Officer, the Contractor shall furnish the
Contracting Local Organization with certifications dated
and signed by the manufacturer and/or supplier to the
effect that the items listed therein meet the requirements of
this contract. Such certifications shall be furnished prior to
the use of the material in any part of the construction and
shall identify the project on which the material is to be used.

19. WATER

Unless otherwise specified in this contract. the
Contractor shall provide and maintain at his own expense
an adequate supply of water suitable for construction
purposes.

20. WORKWEEK-CONSTRUCTION SCHEDULE

(a) Unless furnished prior to contract award. the
Contractor shall. prior to commencement of work, submit
to the Contracting Officer for approval (I) a construction
schedule showing the order in which he proposes to carry
on the work indicating the periods during which he will

perform work on each item listed in the bid schedule; and
(2) the hours and days in which he proposes to carry on the
work.

(b) If. in the opinion of the Contracting Officer, the
Contractor falls behind the approved construction
schedule. the Contractor shall take such steps as may be
necessary to improve his progress and the Contracting
Officer may require him to either increase the number of
shifts, days or hours of work, or the amount of construc­
tion plant, or all of them, and to submit for approval such
revised construction schedule as may be deemed necessary
to show the manner in which the agreed rate of progress will
be regained, all without additional cost to the Contracting
Local Organization. If the Contractor fails to submit a
revised construction schedule within the time specified by
the Contracting Officer, the Contracting Officer may with­
hold approval of progress payments and/ or take such other
actions as provided in this contract until such time as the
Contractor submits the required construction schedule.

(c) Failure of the Contractor to comply with the require­
ments of the Contracting Officer under this clause shall be
grounds for determination by the Contracting Officer that
the Contractor is not prosecuting the work with such
diligence as will insure completion within the time
specified. Upon such determination, the Contracting
Officer may terminate the Contractor's right to proceed
with the work, or any separable part thereof, in accordance
with Clause 5 of these General Provisions.

21. SUBCONTRACTORS

(a) Work shall not be subcontracted in whole or in part
without the prior written approval of the Contracting
Officer. The request shall be in writing with the name of the
proposed subcontractor and a description of the work to be
done.

(b) If at any time the Contracting Officer determines that
any subcontractor is incompetent or undesirable, he shall
notify the Contractor accordingly and the Contractor shall
take immediate steps for cancellation of the subcontract.

(c) Subcontracting by subcontractors shall be subject to
the above requirements.

(d) Nothing contained in this contract shall create any
contractual relationship between any subcontractor and
the Contracting Local Organization.

22. SURVEYS

(a) Unless otherwise stated in the Invitation for Bids,
only the basic staking shall be done by the Contracting
Local Organization. If the Contracting Local Organization
does the staking, the Contractor shall notify the
Contracting Officer in advance of any staking required in
order that such work can be properly scheduled.

(b) Bench marks shall be preserved by the Contractor,
and in the case of their destruction or removal by him or his
employees they shall be replaced by the Contracting Local
Organization at the Contractor's expense.

(c) Survey stakes destroyed or removed by the
carelessness of the Contractor or his employees shall be
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replaced by the Contracting Local Organization at the
Contractor's expense. Stakes removed or destroyed in the
due course of the work shall be replaced by the Contracting
Local Organization without cost to the Contractor.

(d) If the Contractor finds any errors or omissions in the
layout as given by survey points or staking, he shall
immediately inform the Contracting Officer in writing.

23. SUSPENSION OF WORK

(a) The Contracting Officer may order the Contractor in
writing to suspend. delay. or interrupt all or any part of the
work for such period of time as he may determine to be
appropriate for the convenience of the Contracting Local
Organization.

(b) If the performance of all or any part of the work is. for
an unreasonable period of time, suspended, delayed. or
interrupted by an act of the Contracting Officer in the
administration of this contract, or by his failure to act
within the time specified in this contract (or if no time is
specified, within a reasonable time), an adjustment shall be
made for any increase in the cost of performance of this
contract (excluding profit) necessarily caused by such
unreasonable suspension, delay, or interruption and the
contract modified in writing accordingly. However, no
adjustment shall be made under this clause for any
suspension. delay. or interruption to the extent (I) that
performance would have been so suspended, delayed, or
interrupted by any other cause including the fault or
negligence of the Contractor or (2) for which an equitable
adjustment is provided for or excluded under any other
provision of this contract.

(c) No claim under this clause shall be allowed (I) for any
costs incurred more than 20 days before the Contractor
shall have notified the Contracting Officer in writing of the
act or failure to act involved (but this requirement shall not
apply as to a claim resulting from a suspension order). and
(2) unless the claim, in an amount stated. is asserted in
writing as soon as practicable after the termination of such
suspension. delay, or interruption. but not later than the
date of final payment under the contract.

24. CLEANUP WORK

(a) During construction the Contractor shall keep the
work site, areas adjacent to the work site and access roads
in an orderly condition, free and clear from debris and dis­
carded materials. Care shall be taken to prevent spillage
when hauling is being done. Any spillage or debris resulting
from the Contractor's operations shall be immediately
removed.

(b) Upon completion of the work the Contractor shall
remove from the work site, areas adjacent to the work site
and access roads: all plant, buildings, debris, unused
.materials, concrete forms and other like material belonging
to him or used under his direction during the construction.
He shall grade all access roads, o~her than public, removing
wheel tracks and smoothing up such roads.
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25. ASSIGNMENT

The Contractor shall not assign in whole or in part this
contract without the prior written consent of the
Contracting Local Organization. The Contractor shall not
assign any moneys due or to become due to him under this
contract without the prior written consent of the
Contracting Local Organization.

26. WEATHER

(a) The Contracting Officer may order suspension of the
work in whole or in part, commencing with the day after
receipt of the otice to Proceed by the Contractor, due to
weather or the effects of weather at the site, for such time as
he considers it unfavorable for satisfactory prosecution of
the work.

(b) When the Contracting Officer orders suspension
under (a) of this clause, the contract completion date shall
be extended a full calendar day for each calendar day
during suspension of the work if:

(I) All work is suspended except minor items as may
be designated in this contract (work of an emergency,
protective or maintenance nature may be performed at
any time); and

(2) The hours lost in anyone workday of the
authorized workweek through suspension equal one-half
or more of the hours of an authorized workday.
(c) If the Contracting Officer orders suspension of work

as provided in (b) of this clause and the hours lost in the
workday immediately preceding a nonworkday equal one­
half or more of the hours in an authorized workday. the
contract completion date shall be extended a full calendar
day for each nonworkday during suspension of the work.

(d) When the Contracting Officer orders any suspension
of the work under this clause, the Contractor shall not be
entitled to any cost or damages resulting from such
suspension.

(e) When the contract completion date is extended under
this clause, the contract shall be modified in writing
accordingly.

27. NONCOMPLIANCE WITH CONTRACT
REQUIREMENTS

(a) The Contracting Officer may order suspension of the
work in whole or in part for such time as he deems
necessary because of the failure of the Contractor to
comply with any of the requirements of this contract, and
the contract completion date shall not be extended on
account of any such suspension of the work.

(b) When the Contracting Officer orders any suspension
of the work under (a) of this clause, the Contractor shall not
be entitled to any costs or damages resulting from such
suspension.

(c) The rights and remedies of the Contracting Local
Organization provided in this clause are in addition to any
other rights and remedies provided by law or under this
contract.

I
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28. QUANTITY VARIATIONS

(a) Where the quantity of work shown for an item in the
bid schedule, including any modification thereof, is
estimated, no adjustment of the contract price nor of the
performance time shall be made for overruns or underruns
which are within 25 percent of the estimated quantity of any
such item.

(b) For overruns of more than 25 percent, the
Contracting Officer shall re-estimate the quantity for the
item, establish an equitable contract price for the overrun
of more than 25 percent, adjust contract performance time
equitably, and modify the contract in writing accordingly;
this clause to thereafter be applicable to the total re­
estimated item quantity.

(c) For underruns of more than 25 percent, the
Contracting Officer shall determine the quantity for the
item, establish an equitable contract price therefor, adjust
contract performance time equitably, and modify the
contract in writing accordingly.

29. FEDERAL, STATE, AND LOCAL TAXES

Except as otherwise provided, contract unit prices shall
include all applicable FederaL State, and local taxes.

30. SHOP DRAWINGS

(a) The term "shop drawings" includes drawings, dia­
grams, layouts. schematics. descriptive literature. illustra­
tions, schedules, performance and test data, and similar
materials furnished by the Contractor to explain in detail
specific portions of the work required by the contract.

(b) If this contract requires shop drawings, the Con­
tractor shall coordinate all such drawings. and review them
for accuracy. completeness, and compliance with contract
requirements and shall indicate his approval thereon as
evidence of such coordination and review. Shop drawings
submitted to the Contracting Officer without evidence of

the Contractor's approval may be returned for resubmis­
sion. The Contracting Officer will indicate his approval or
disapproval of the shop drawings and if not approved as
submitted shall indicate his reasons therefor. Any work
done prior to such approval shall be at the Contractor's
risk. Approval by the Contracting Officer shall not relieve
the Contractor from responsibility for any errors or omis­
sions in such drawings. nor from responsibility for comply­
ing with the requirements of this contract. except with
respect to variations described and approved in accordance
with (c) below.

(c) If shop drawings show variations from the contract
requirements, the Contractor shall describe such varia­
tions in writing, separate from the drawings, at the time of
submission. If the Contracting Officer approves any such
variation(s). he shall issue an appropriate contract
modification, except that. if the variation is minor and does
not involve a change in price or in time of performance, a
modification need not be issued.

31. TERMINATION FOR CONVENIENCE OF THE
CONTRACTING LOCAL ORGANIZATION

The Contracting Officer. by written notice. may termi­
nate this contract in whole or in part. when it is in the
interest of the Contracting Local Organization. If this con­
tract is so terminated. the Contractor shall be compen­
sated for all necessary and reasonable direct costs of per­
forming the work actually accomplished. In addition. the
Contractor shall be paid 10 percent for overhead expenses
based on said direct costs. and 5 percent for profit based on
the total of direct costs and overhead costs. From this will
be deducted any payments or reimbursements previously
paid and salvage value of materials paid for by the
Contracting Local Organization but not used. Provided
however. no profit shall be paid if the Contractor would
have incurred a loss had the entire contract been
completed.
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SPECIAL PROVISIONS

1. Liquidated Damages: If the work, or any part thereof, is not.completed
within the time agreed upon in this contract or any extension thereof,
the Contractor shall be liable to the Contracting Local Organization in
the amount of $333.00 per day for each and every'cal~n~ar day the comple­
tion of the work is delayed beyond the time provided in ~thi? contract, as
fixed and agreed liquidated damages and not as a penalty; and the Con­
tracting Local Organization shall have the right to deduc.f:i.f-rom_and retain
out of moneys which may be then due or which. may Decome due »nd payable
to the Contractor, the amount of suc_h liquidated..d~T!la:g~s;andif ~he
amount so retained by the Contracting Local Organiza:tion i~ insuffl~ient
to pay in full such liquidated damages, the Contractor :shall pay to the'
Contracting Local Organization the amount necessarY'to effect 'payment in
full of such liquidated damages.

2. Accident Prevention and Safety Measures: . 'The Contractor shall comply with
the manual, Safety and Health Regulations for Construction, published by
the United States Department of the Interior, Bureau of Reclamation, in
effect on the date of issuance of the invitation for bids, with ~he

following modifications:

(a) Reference to the Bureau of Reclamati~n shall be interpreted as
reference to the Contracting Local OrgaQization •.. ; .

~.

(b) Paragraph 3B, page ii, is changed by the addition of: "Requests shall
be made in writing supported by evidence that every reasonable effort
has been made to comply with the contractual requirements. The Con­
tractor shall hold and save the Contracting Local Organization free
from any claims or causes of action whatsoever resulting from tpe
Contractor or his subcontractors proceeding under a waiver or approved
adaptation. "

(c) Subsection 9.7.1 of Part II is applicable regardless of the year in
which the equipment was manufactured. Subsection 9.9.1 of Part II is
applicable regardless of the year in which the equipment was manufactured
or the struck capacity of the equip~e~t. Subsection 9.9.4 of Part
II is applicable regardless of the struck capacity of the equipment.

(d) Subsection 9.9.5 of Part II is deleted in its entirety.

(e) Subparagraph 1518.550 (a) (3) of Part I is changed to "A boom angle
indicator in good working order shall be provided."

3. Clause 5, Termination for Default - (Damages for Delay-Time Extensions
of the General Provisions) is amended by adding the following:

(a) Delay in completion of the work due to unavailability of fuel from
suppliers because of a general fuel shortage will be considered
unforeseeable.

4. Minor Item of Work: The following bid items are designated as minor items
of work. These items may be performed without charge to performance time
during periods when all other work is suspended if such items are
excepted in the Suspend Work Order.



(f) Powerline, Station 136+90± centerline of floodway.

(a) The 2-inch gas main and 12-inch water main at Usery Pass Road,
Station 154+s7± baseline of dam.

(h) Telephone line between Station ls+00± and Station 27+72± along the
south side of the sediment basin.

Clearing and Grubbing

Clearing, Grubbing and Chipping
Clearing and Grubbing
Mobilization

Item No. 1
Item No. 2
Item No. 4

Item No. 2

Spook Hill Floodway

Spook Hill FRS

(e) The power and telephone lines, Station 132+40± centerline of Floodway
90'± north of Thomas Road.

(d) The Salt River Project powerline and Mountain Bell telephone line
along McDowell Road, Station 273+81± baseline of dam.

(g) Power and telephone lines, Station 184+45± centerline of floodway
along the north side of Section 30.

(c) The Mountain Bell buried cable between Station 246+7s± 200' rt. and
Station 248+s0± It. baseline of dam.

(b) Foundation excavation and earth fill types I, 2, 3, 4, 5, and 6 shall
be completed to final grade in reaches of not less than 500 feet unless
otherwise authorized by the Engineer.

(a) The construction of the Floodwater Retarding Structure shall begin
at Station 303+7s± and progress towards Sta~ion 87+00±.

(b) The 12-inch water main at Hermosa Vista Drive, Station 243+74+ baseline
of dam.

7. Utilities: All utilities that need to be relocated will be done by their
respective owners. The Contractor shall notify the Engineer and the Blue
Stake Center, 3033 North 3rd Street, Phoenix, Arizona·8s012, telephone
number 263-1100 in writing three (3) weeks in advance of beginning
construction near the following utilities:

5. Order of Work: The Contractor shall-pursue all wor0under;~he contract in
an orderly manner. However, the Contractor's schedule :of operati~~~ for
construction shall be guided by the following criteria:

6. Dust Abatement and Haul Road Maintenance: Water shall be applied· to haul
roads and other dust-producing areas as needed to prevent excessive dust
and to maintain the roads in good condition for efficient operation while
they are in use.

I
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8. Protection and Restoration of Existing Improvements and Vegetation:
The Contractor shall conduct his operations in such a manner as to avoid
damage to adjacent property, existing improvements or facilities and
existing vegetation.

9. Road ramps that are used for haul roads shall have a minimum cover of four
(4) feet over the 108-inch diameter corrugated metal plpe.

10. Traffic and Road Construction: The Contractor will b~ responsiole for
maintaining the flow of traffic on all roads' in the' construct·ion site
according to the Maricopa County traffic'regulations;. i The; Contrac1;gr will
be guided by the following Maricopa County'Highway Department Tpad closures
and traffic requirements:

(a) Usery Pass Road will be kept open to traffic until Brown, McKellips
and McDowell Road ramps are complete~ and open to traffic.

(b) The road ramps will be constructed 'one at a time, leaving three (3)
roads open to traffic at all times.

(c) Road closures will not exceed forty~five '(45) calendar days.

11. The removal of fences and the location of access and haul roads needed for
the construction of the Floodway through Forest Service property must have
their approval. Contact the Tonto National Forest, 102 South 28th Street,
P.o. Box 13705, Phoenix, Arizona 85002, fifteen (15) days prior to the
removal of any fences or the construction of these roads for approval.

12. No bid will be accepted nor contract awarded unless the Contractor is
registered under the.applicable provision of Arizona statutes with toe
Registrar of Contractors of the State of Arizona.

13. In no event will the five percent differential be allowed in evaluating
bids as provided by Arizona revised statutes 34-241; the provisions of
Arizona revised statutes 34-244 being applicable.

14. The Contractor shall not disturb Legal Survey Monuments during construction
unless otherwise authorized by the Contracting Officer and after Witness
Markers have been set by the Engineer.

15. Preservation of Historical and Archaeological Data:

(a) Public Law 93-291, May 24, 1974, provides for the preservation of
historical and archaeological data (including relics and specimens)
which might otherwise be lost due to alterations of the terrain as a
result of any Federal or Federally-assisted construction project.

(b) The Contractor agrees that should he or any of his employees in the
performance of this contract discover evidence of possible historical
or archaeological data he will notify the Contracting Officer immediately
in writing, giving the location and nature of the findings.



(c) Where appropriate by reason of a discovery, the Contracting Officer
may order delays in performance and/or changes in the work. The
contract completion eate and contract price shall be adjusted in
accordance with other applicable provisions of this contract.

(d) The Contractor agrees to insert this clause in all subcontracts which
involve the performance of work on the terrain of the site.

16. Landscape Treatment Requirements:

(a) A landscape architect registered by the State of Arizona will be
required to direct the landscape treatment portion of the contract.

(b) The Contractor will acquaint and instruct the Flood Control District
of Maricopa County in the operation and maintenance of the irrigation
system.

(c) Substitutions for the plants and seed specified will not be permitted.

Immediately upon the awarding of the contract, the Contractor shall
make arrangements for the growing of or collection of materials
required to complete the contract.

(d) All specified testing shall be at the expense of and carried out by
the Contractor.

17. Haul roads, equipment yard, office and other areas required for the perform­
ance of the contract shall be at approved locations.

18. Heavy equipment will not be allowed access in areas not cross-hatched and
not subject to borrow or stockpiling operations unless approved by the
Engineer.

19. Geological Report: The test pits and borings made for the geological
investigations are shown on the drawings. The complete geological investi­
gation is available for inspection at the Soil Conservation Service, Con­
struction Office, 7127 East Apache Trail, Suite F., Mesa, Arizona. It is
the Contractor's responsibility to determine the correct shrinkage and
bulking factors that he should use when calculating earth work production.
Attached is a Standard List of Geological Abbreviations used on the
geological sheets of the drawings.



ARIZONA STATE
STANDARD LIST OF GEOLOGIC ABBREVIATIONS

* National Standards

* ang. angular q tz. quart::z
aq. aquifer qtzite.- quartzite

* bId. boulder * rdd. rounde'd

* calc. calcareous * S sand

* cali. caliche sandstoness

* cav. cavities she shale

* cmt. cemented S.L. Shrinkage Lirili t
cL centerline * M silt

* C clay Ms. siltstone

* cse. coarse * sl/. slightly
bI. cobble * sft. soft

* cpt. compact * s/. some

* can. concretion * sloe slowly
congo conglomerate Sta. Station

* xln. crystalline * stL stiff

* dns. dense * T.B. thin bedded

* dip. dipping TD total depth

* D. disturbed sample t tough'

* d.s. downstream tr. trace

* fn. fine * tuff • tuffaceous

* frm. firm * U. Undisturbed Sample
flg. flagstone * u.s. upstream

* frac. fractured * var. variable

* frg. fragment * vi. very' ,

* frio friable vug. vugular
grad. graded * w.I. water level

* grn. grain * wea. weathered
G gravel * W well graded

* gyp. gypseous * wi. with

* hd. hard

* h. highly

* lam. laminated
L.L. Liquid Limit
Is. limestone

* lse. loose

* mas ." massive

* med. medium

* mic. micaceous

* mod. moderately

* n.r. no recovery

* 0 organic

* per. permeable
P.L. Plastic Limit
P. I. Plasticity Index

* po. poorly

I * p poorly graded



SCS -AS-8S
Rev. 2-71

APPLICABILITY OF THE EQUAL OPPORTUNITY CLAUSE

Equal Opportunity (Federally Assisted Construction) is applicable in any contract which exceeds
$10,000 and any contract for less than $10,000 which is later increased by modification to more
than $10,000.

EQUAL OPPORTUNITY (FEDERALLY ASSISTED CONSTRUCTION)

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

1. The Contractor will not discriminate against any employee or applicant for employment be­
cause of race, color, religion, ·sex, or national origin. The Contractor will take affirmative
action to ensure that applicants are employed, and that employees are treated during employment
without regard to their race, color, religion, sex, or national origin. Such action shall in­
clude, but not be limited to the following: Employment, upgrading, demotion, or transfer; re­
cruitment or recruitment advertising; layoff or termination; rates of payor other forms of COm­
pensation; and selection for training, including apprenticeship. The Contractor agrees to post
in conspicuous places, available to employees and applicants for employment, notices to be pro­
vided setting forth the provisions of this Equal Opportunity (Federally Assisted Construction)
clause.

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

3. The Contractor will send to each labor union or representative of workers, with which he
has a collective bargaining agreement or other contract or understanding, a notice to be pro­
vided advising the said labor union or workers' representative of the Contractor's commitments
under this section, and shall post copies of the notice in conspicuous places available to em­
ployees and applicants for employment.

4. The Contractor will comply with all provlslons of Executive Order No. 11246 of September
24, 1965, and of the rules, regulations, and relevant orders of the Secretary of Labor.

5. The Contractor will furnish all information and reports required by Executive Order No.
11246 of September 24, 1965, and by the rules, regulations, and orders of the Secretary of
Labor, or pursuant thereto, and will permit access to his books, records, and accounts by the
administering agency and the Secretary of Labor for purposes of investigation to ascertain com­
pliance with such rules, regulations, and orders.

6. In the event of the Contractor's noncompliance with the Equal Opportunity (Federally
Assisted Construction) clause of this contract or with any of the said rules, regulations, or
orders, this contract may be canceled, terminated, or suspended, in whole or in part, and the
Contractor may be declared ineligible for furth~r Government contracts or federally assisted
construction contracts in accordance with procedures authorized in Executive Order No. 11246
of September 24, 1965, and such other sanctions may be imposed and remedies invoked as pro­
vided in Executive Order No. 11246 of September 24, 1965, or by rule, regulation, or order of
the Secretary of Labor, or as provided by law.

7. The Contractor will include this Equal Opportunity (Federally Assisted Construction)
clause in every subcontract or purchase order unless exempted by the rules, regulations, or
orders of the Secretary of Labor issued pursuant to section 204 Executive Order No. 11246 of
September 24, 1965, so that such provisions will be binding upon each subcontractor or vendor.
The Contractor will take such action with respect to any subcontract or purchase order as the
administering agency may direct as a means of enforcing such provisions, including sanctIons
for noncomplian~e: Provided, however, That 1n the event a Contractor becomes involved in, or is
threatened with, litigation with a subcontractor or vendor as a result of such direction by the
administering agency the Contractor may request the United States to enter into such litigaticn
to protect the interests of the United States.



Contractor

CERTIFICATION OF NONSEGREGA~D FACILITI~S

NOTE: The penalty for making false statements in offers is prescribed in
18 U.S.C. 1001.

Date

Signature

Title

(Applicable to federally assisted construction contracts and related sub­
contracts exceeding $10,000 which are not exempt from the Equal Opportunity
clause.)

The federally assisted construction contractor certifies that he does not
maintain or provide for his employees any segregated facilities at any of his
establishments, and that he does not permit his employees to perform their
services at any location, under his control, where segregated facilities are
maintained. The federally assisted construction contractor certifies further
that he will not maintain or provide for his employees any segregated facilities
at any of his establishments, and that he will not permit his employees to per­
form their services at any location, under his control, where segregated facili­
ties are maintained. The federally assisted construction contractor agrees that
a breach of this certification is a violation of the Equal Opportunity clause in
this contract. As used in this certification, the term "segregated facilities"
means any waiting rooms, work areas, restrooms and washrooms, restaurants and
other eating areas, timeclocks, locker rooms and other storage or dressing areas,
parking lots, drinking fountains, recreation or entertainment areas, transporta­
tion, and housing facilities provided for employees which are segregated by
explicit directive or are in fact" segregated on the basis of race, color, religion,
or national origin, because of habit, local custom, or othen~ise. The federally
assisted construction contractor agrees that (except where he has obtained iden­
tical certifications from proposed subcontractors for specific time periods) he
will obtain identical certifications from proposed subcontractors prior to the
award of subcontracts exceeding $10,000 which are not exempt from the provisions
of the Equal Opportunity clause, and that he will retain such certifications in
his files.

scs-As-818
Rev. 4-70
File Code AS-14



UNITED STATES DEPARTMENT OF AGRICULTURE

INSTRUCTIONS TO CONTRACTORS (CONSTRUCTION)

.
FOR COMPLIANCE WITH EQUAL EMPLOYMENT
OPPORTUNITY REQUIREMENTS UNDER EXECU­
TIVE ORDER 11246 AND EXECUTIVE ORDER

11375 FOR FEDERAL PROCUREMENT OF CON­
STRUCTION, AND FEDERALLY-ASSISTED CON­

STRUCTION.
Your obligation under the Equal Opportunity

clause of Executive Order 11246, as amended by
Executive Order 11375, is to take affirmative action
in providing equal employment opportunity. Reviews
made by this Department as the Equal Employment
Opportunity Compliance Agency for your Company
or by the Office of Federal Contract Compliance,
U. S. Department of Labor, may disclose the need for
special commitments on your part to achieve equal
employment opportunity compliance. Their proper

discharge will be essential to performance of your
contract.

As a minimum, your obligations under the Equal
Opportunity clause of your contract requires you to
observe the following:

1. NOTICE. The notice "Equal Employment
Opportunity is the Law" is to be displayed in con­
spicuous places, available to all employees and
applicants for employment. It must be similarly dis­
played by you in the performance of your contract.
The notice is available from the contracting officer.

2. EQUAL OPPORTUNITY POLICY. Your equal
employment opportunity policy is to be put in writing
and communicated to all employees, offices, plants
or other facilities. It is most important that this
policy be fully understood by supervisory personnel
and effectively implemented.

3. NOTICE TO LABOR UNIONS AND OTHER
ORGANIZA TIONS OF WORKERS. The requirement in
paragraph (c) of the Equal Opportunity clause that
you will send a notice to each labor union or repre­
sentative of workers with which you have a collective
bargaining agreement or other contract or understand­
ing., will be satisfied whenever you or your subcon-,

tractors post a copy of the notice' 'Equal Opportunity
is the Law" in conspicuous places.

4. CERTIFICATE OF NON-SEGREGATED FACI­
LITIES. If your contract exceeds $10,000 you must
certify that you do not maintain or allow in a work­
place under your control employee facilities which
are segregated on basis of race, color, religion, sex,
or national origin, whether by directive Or through
custom.

5. INCLUSION OF EQUAL OPPORTUNITY
CLAUSE IN SUBCONTRACTS. If your contract is in
excess of $10,000 you are required to include
the Equal Opportunity clause in subcontracts and

purchase orders in excess of $10,000. If the sub­
contract is less than $50,000 the clause may be

incorporated by reference.
6. APPLICATION FORMS. Application forms

used in employment must not request or record
information which can be used to identify an appli­
cant's race, color, religion, sex, Or national origin.

7. AFFIRMATIVE ACTION. The Equal Opportunity
clause of your contract obligates you to take affirmative
action to assure applicants and employees that there
will be no discrimination on account of race, color,
religion, sex, or national origin. Guidelines for the
requirements are contained in the applicable Federal
EEO Bid Conditions for the geographical area where
the work is to be performed. In the absence of Federal

EEO Bid Conditions the contractor's obligations are
limited to the applicable EEO clause found in the

contract.
8. REPORTS. If you employ 50 or more persons,

are non-exempt, and if your contract amounts to

$50,000 or more you are required to file annually, on
or before the 31st day of March, complete and accurate

reports on Standard Form 100-(EEO-l). A prime con­

tractor is responsible for seeing that his non-exempt
first tier subcontractors file the report and each prime
subcontractor shall cause its subcontractors to file
the report.

FORM AD-425b (7-74)
AGPR (41 CFR) 4·12.805·3



SC5-A5-158
REY. 8-70
Ftl E COD E AS-,4
~ Date Bond Executed (Must not be later

BID OOND than bid opening date)
(See Instructions on reverse)

!Principal (Legal D8IIle and business address) Type of Organization ( X" one)

o Individual D Partnership
Jointo Venture 0 Corporation

State of Incorporation

~urety(ies) (Name and business address)

Penal Sum of Bond Bid Identification

Percent Amount not to exceed :Md Date IInVitation No.
of Bid FCD 77-24
Price Million(s) Thousand( s ) Hundred(s) Cents

For (Construction,
Supplies or Services) Construction

KN~ ALL MEN BY THESE PRESENTS, That we the Princ~al and Surety( ies) hereto, are firmly bound to the
load Control District of Maricopa ounty , hereinafter called the Contracting

(Name of Contracting Local Organization)
Local Organization, in the above penal sum for the payment of which we bind ourselves, our heirs,
executors, administrators, and successors, jointly and severally: Provided, That where the Sureties are
corporations acting as co- sureties, we, the Sureties, bind ourselves in such sum "jo:l:ntly and severally"
as well as "severally" only for the purpose of allowing a joint action or actions against any or all of
us, and for all other purposes each Surety binds itself, jointly and severally with the Principal, for
the payment of such sum only as is set forth opposite the name of such Surety, but if no limit of
liability is indicated, the limit of liability shall be the full amount of the penal sum.

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the Principal has submitted the bid identified
above.

NCA<l, THEREFORE, if the Principal, upon acceptance by the Contracting Local Organization of his bid
identified above; within the period specified therein for acceptance (sixty (60) days if no period is
specified), shall execute such further contractual documents, if any, and give such bond(s) as may be
required by the terms of the bid all accepted within the tilDe specified (ten (10) days if no period is
specified) after receipt of the forms by him, or in the event of failure so to execute such further
contractual documents and give such bonds, if the Principal shall pay the Contracting Local Organization.
for any cost of procuring the work which exceeds the amount of his bid, then the above obligation shall
[be void and of no effect.

-
Each Surety executing this instrument hereby agrees that its obligation shall not be impaired by any
extension(s) of the tilDe for acceptance of the bid that the Principal may grant to the Contracting
~cal Organization, notice of which extension(s) to the Surety(ies) being hereby waived; provided
that such waiver of notice sh&.ll apply only with respect to extensions aggregating not more than sixty (60
calendar days in addition to the period originally allowed for acceptance of the bid.

IN WITNESS WHEREOF, the Principal and Surety( ies) have executed this bid bond and have affixed their
seals on the date set forth above.

Principal

l. 2.
Signature(s)

(Seal) (Seal)

Name(s) &0 l. 2.

Title(s)
(Typed)



INSTRUCTIONS

Corporate Surety(ies)'

Name & State ot Inc. ILiability Limit
Address

«

i l. 2.
Signature(s)

(Seal ' (Seal)
C/)

Nam~~~~ .. l. 2.
Title s
(Typed)

Name to State of Inc. Liability Lim1t
Address

I'll

I
l. 2.

Signature(s)
(Seal.) (SeeJ.)

N~~~~ &
1. 2.

Title s
('ryped)

State of Inc. Liability Limit
Name &
Address

u

~
1. 2.

Signature(s)
(SeeJ.)C/) (Sell.1)

N~t~~ &
1- 2.

Title i)
(Typed

Name(s) &
State of Inc. Liability Limit

Address

l=l
1- 2.

I Signature(s)
(Seal.) (Seal)

Name~s~ & 1- 2.
Title s
(Typed)

Name(s) to State of' Inc. Liability Lim1t

Address
~

I
1. 2.

Signature(s)
{s.al. , (Seal)

B~~iJ} to 1- 2.

~d»

-1. The full legal name and business address of the
Principal. sball be inserted in the space designated
"Principal" on the :race of this fonn. The bond sha.1.l
be signed by an authorized person. Where such person
is signing in a re:Presentative capacity (e.g., an
attorney-in-fact), but is not a member of the finn,
partnership, or joint venture, or an officer of the
corporation involved, evidence of his authority must
be f'urnished.

~. ~ penaJ. sum ot the bond msy be expressed as
a percentage ot the bid price if desired. In such
cases, a maximum dollar limitation msy be stipulated
(e.g.• 2CJ1, of the bid price but the amount not to
exceed dollars).

3. The name of each person signing this bid
bond should be typed in the space provided.

4. The person signing the bond for the surety
must submit evidence of his authority to act
for the surety.

5. The corporate surety must be approved by
the state in which the services or supplies
are to be delivered or in which construction
is to be perfonned~



•

2. MARKING

3-1-74

(2-1)

All trees not marked for preservation and ·all snags, logs, brush,
stumps, shrubs and rubbish·shall be removed from within the limits
of the marked areas. Unless otherwise specified, all stumps, roots
and root clusters having a ,diameter of one inch or larger shall be
grubbed out to a depth of at least two feet below subgrade eleva­
tion for concrete structures and one foot below·-the ground-surface
at embankment sites and other designated areas.

The limits of the areas to be cleared and grubbed will be marked
by means of stakes, flags, tree markings or other suitable methods.
Trees to be left standing and uninjured will be designated by
special markings placed on the trunks at a height of about six
feet above the ground surface.

The work shall consist of the clearing and grubbing of designated
areas by removal and disposal of trees, snags, logs, stumps, shrubs
and rubbish.

CONSTRUCTION SPECIFICATION

Unless otherwise specified, all materials removed from the cleared
and grubbed areas shall.be burned or buried at locations approved
by the Engineer or otherwise disposed of as approved by the Engineer.

2. CLEARING AND GRUBBING

(Method ..1) ~or ,i~ems of work :for .which-8pe~c...unit prices :ar~ " ";'
established inCtb~ ~onfract.·~he·£l~aredand~gr~b~ed~ar~a-willb~7~:;
measured to the nearest 0.1 acre. Payment for clearing and. grubbing ,

~ • 4 ..... :; r.
will be made for the total area within the designated limits at the
contract u~if'·pr.ic.e·.~ -SUch- p.yment:~;;11.'l:! constitute .fulL .compen~a~~o~.

for all l'abo~:;.:!!!~U~~il~c;''-''''~OOl:8'i~Cit!1l1~-O~er.: i~.ems' :ne~~8san';~a~~_~~~
incidental,to ~he·compl'etion~f':t,be)work.J~!'jL.r~-' .,,1 .'il'<. ).,l·',;u'" t." •.

.aV\.~ .J.:.~ 't.J !.:")l";;:""Jr:;:~\lmn" Ii." ....1 ~ '" _.... . r f \- .Jr....·.l,.r ..o~'" ~. t ...... .J.L. '':',_d.)~ .. J.f.':•. t; ~=)~... tr.u·· ~:>~ ..,
"" 0::0".._ ..~l 111.11 ..t'X.~~ . . ~:-., ,,)-.)1 '!'t ~ _".' ... ~ . '" '1 l' . .J(~

- - (J .. ! .'.: D .\ ···1 ... ,..,:t ot ~J\~'fr-J ...;~#J..;r ..
• _:.~(":l'4 ~ I: i~t !!f~ 1. • ."'.J':{!"""~J (/;

1. SCOPE..----

3. RE110VAL

4. DISPOSAL

5. MEASUREMENT AND PAYMENT

SCS-WEST



Payment for.~learing and· disposal -of .each~tree, stump and snag
having a diameter of 4 inches or greater and each log having a
diameter of 4 inches or greater and a length of 10 feet or
greater will be made at the contract unit price for its size
designation as determined by the following schedule:.

{Method 4} For itema of work for which specific lump SUIII

prices are established in the contract, payment for clearing
and grubbing will be III&de at the contract lurap sum price.
Such payment shall constitute full compensation for all labor,
equipment, tools and all other it... Dec.ssary and incidental
to compl.tion of the work.

The sum of such payments shall constitute full compensation for
all labor, equipment, tools and all other items necessary and
incidental to the work of completely clearing and grubbing the"
designated areas,· including 'clearing, grubbing and disposal of
smaller trees, stumps, snags and logs and brush, shrubs, roots
and rubbish.

-3-1-74(2-2)

Measured Diameter Size Designation

4 inches to 8 inches 6-inch size
Over 8 inches to 12 inches 10-inch size
Over 12 inches to 24 inches l8-inch size
Over 24 inches to 36 inches 30-inch size
Over 36 inches to 60 inches 48-inch size
Over 60 inches 60-inch size

(Method 2) For items of work for which specific unit prices are
established in the contract, the len~th of the cleared and grubbed
area will be measured to the nearest full station (100 feet) along
the line designated on the draWings or in the specifications. Pay­
ment for clea~ing and grubbing will be made for the total length
within the designated limits at the contract unit price. Such pay­
ment will constitute full compensation for all labor, equipment,
tools, and all other items necessary and incidental to completion
of the work. •

(Method 3} For items of work for which specific unit prices are
established in the contract, each tree, stump and snag having a
diameter of 4 inches or greater and each log having a diameter
of 4 inches or greater and a length of 10 feet or 8reater will
be measured prior to removal. Th~ size of each tree and snag
will be determined by measuring its trunk at breast height above
the natural ground surface. The size 9f each log will be deter­
mined by measuring the butt and by measuring its length from
butt to tip. The size of each ~tump will be measured at the top.
Diameter shall be determined by dividing the measured circum­
ference by 3.14.

SCS-WEST
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(Use with all Methods) Compensation for any item of work
described in the contract but not listed in the bid schedule
will be included in the payment for the item of work to which
it is made .subsidiary. Such iteIU and the items to which
they are made .ub.idiary are identified in Section 6 of' thi•
• peei Ueation. . .



(c) The topsoil stockpile areas

(a) The base area of the dam

ITEMS OF WORK AND CONSTRUCTION DETAILS

10/77(2-4)

(d) The Salt-Gila Aqueduct borrow area as shown on the drawings

(b) The principal spillway inlet channel and reservoir borrow
areas.

(3) Measurement and payment will be by Method 1.

(2) If waste materials are disposed of by burying, they shall be
covered by a minimum of 18 inches of soil. After disposal,
the waste areas shall be smoothed and graded to blend into the
surrounding terrain.

(1) This item shall consist of clearing and grubbing within the limits
of the waste areas in the reservoir and as shown on the drawings
and staked in the field.

(4) Measurement and payment will be by Method 1.

(3) If waste materials are disposed of by burying, they shall be
covered by a minimum of 18 inches of soil. After disposal, the
waste areas shall be smoothed and graded to blend into the
surrounding terrain.

(2) Trees, snags, logs, stumps and shrubs shall be chipped or
shredded and spread within the following limits prior to salvaging
topsoil:

(1) This item shall consist of clearing, grubbing and chipping within
the limits of the dam, principal spillway inlet channel, reservoir
borrow areas, Salt-Gila Aqueduct borrow areas, construction
corridors, and topsoil stockpile areas as shown on the drawings
and staked in the field.

b. Bid Item 2, Clearing and Grubbing

a. Bid Item 1, Clearing, Grubbing, and Chipping

Items of work to be performed in conformance with this specification and
the construction details are:

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS

6.
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(d) The diversion dikes at weir inlet No. 23.

6. ITEMS OF WORK AND CONSTRUCTION DETAILS

a. Bid Item 1, Clearing and Grubbing

6/77(2-4)

(a) Between Station 103+38± and Station 207+75± on the
centerline of the floodway.

(b) Between Station 10+48.78 and Station 28+30± on the
centerline of the sediment basin dike.

(c) Between Station 0+00 and Station 7+50± on the centerline
of the sediment basin dike extension.

(3) If materials removed from the cleared and grubbed area are to
be burned, burning must be carried out in accordance with
Maricopa County Health Department regulations.

(2) If waste materials are disposed of by burying, they shall be
covered by a minimum of 18 inches of soil. After disposal,
the waste areas shall be smoothed and graded to blend into the
surrounding terrain.

(1) This item shall consist of clearing and grubbing the following
areas as shown on the drawings and staked in the field.

Items of work to be performed in conformance with this specification and
the construction details are:

(4) Measurement and payment will be by Method 1.

Buckhorn-Mesa WPP, Arizona
Spook Hill Floodw~y
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Items of work to be performed in conformance with this specification and
the construction details are:

(4) No separate payment will be made for clearing and grubbing.
Compensation for clearing and grubbing will be included in the
payment for Bid Item 27, Five-Gallon Container Stock.

(3) If waste materials are disposed of by burying, they shall be
covered by a minimum of 18 inches of soil. After disposal, the
waste areas shall be smoothed and graded to blend into the
surrounding terrain.

6/77(2-4)

(2) The roadway shall be a nominal width of ten (10) feet.

(1) This item shall consist of clearing and grubbing within the
limits of the planting O&M road as shown on the drawings and
staked in the field.

ITEMS OF WORK AND CONSTRUCTION DETAILS

a. Subsidiary Item, Clearing and Grubbing

6.

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS & Floodway
Landscape Treatment
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6. ITEMS OF WORK AND CONSTRUCTION DETAILS

a. Bid Item 1~ Clearing and Grubbing

(b) Channel excavation limits in the reservoir at McDowell Road
as shown on the drawings and staked in the field.

10/77(2-4)

(e) Base area of McDowell Road ramp between the left toe and 20'
It. of centerline and between the right toe and 20' rt. of
centerline.

(c) Base area of Brown Road ramp between the left toe and 40' It.
of centerline and between the right toe and 40' right of
centerline.

(a) Channel excavation limits in the reservoir at McKellips Road
as shown on the drawings and staked in the field.

(d) Base area of McKellips Road ramp between the left toe and 30'
It. of centerline and between the right toe and 40'rt. of
cen terline •

(2) If waste materials are disposed of by burying~ they shall be
covered by a minimum of 18 inches of soil. After disposal~ the waste
areas shall be smoothed and graded to drain and blend into the
surrounding terrain.

(1) This item shall consist of clearing and grubbing within the follow­
ing limits:

Items of work to be performed in conformance with this specification and the
construction details are:

(3) Measurement and payment will be by Method 1.

Buckhorn-Mesa wpp~ Arizona
Spook Hill Road Ramps

I



3. REMOVAL

2. MARKING

1. SCOPE

3-7-69.

( 3-1)

SALVAGE

Structures that are designated to be salvaged shall be carefully
removed and neatly placed in the specified storage areas. Salvaged
structures that are capable of being disassembled shall be disman­
tled into individual members or sections. Such structures shall
be neatly matchmarked with paint prior to disassembly. All pins,
nuts, bolts, washers, plates and other toose parts shall be marked
or tagged to indicate their proper locations in the structure and
shall be fastened to the appropriate structural member or packed
in suitable containers. Materials from fences designated to be
salvaged shall be placed outside the work area on the property
from which they were removed. Wire shall be rolled into uniform
rolls of convenient size. Posts and rails shall be neatly piled.

3. STRUCTURE REillVAL

CONSTRUCTION SPECIFICATION

The work shall consist of the removal, salvage ~nd disposal of
structures (including fences) from the designated areas.

(Method 1) All structures designated in the contract for removal
shall be removed· to the specified extent and depth ..

(Method 2) Within the areas so marked all visible structures and
attachments and all buried structures located and identified by
survey stakes shall be removed to the specified extent and depth.

(Method 2) The limits of the areas from which structures must be
removed will he marked by means of stakes, flags or other suitable
methods. Structures to be preserved in place or salvaged will be
designated by special markings.

(Method 1) Each structure unit to be removed will be marked by
means of stakes, flags, painted markers or other suitable ,methods.

SCS-WEST
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Unless otherwise specified, refuse materials resulting from structure
removal shall be burned or buried at locations approved by the Engineer I
or otherwise disposed of as specified or as approved by the Engineer.

6. MEASUREMENT AND PAYMENT

(Use with Either Method) Compensation for any item of work described
in the contract but not listed in the bid schedule will be included in
the payment for the item of work to which it is made subsidiary. Such
items and the items to which they are made subsidiary are identified
in Section 7 of this specification.

I
I

I

I

2-21-73(3-2)

(Method 1) For items of work for which specific unit prices are
established in the contract, payment for the removal of each structure
unit, except fences,· will be made at the contract' unit price. Fences'
removed or removed and salvaged will be measured to the nearest linear
foot. Payment for fence removal or removal and salvage will be made
at the contract unit prices appropriate to each type and size of fence.
Such payment will constitute full compensation for all labor, equip­
ment,too1s, and all other items necessary an9 incidental to the com­
pletion of the work.

(Method 2) For items of work for which specific lump sum prices are
established in the contract, payment for structure removal will be
made at the contract lump sum price. Such payment will constitute
full compensation for all labor, equipment, tools, and all other items
necessary and incidental to the completion of the work.

5. DISPOSAL OF REFUSE MATERIALS

SCS-WEST



ITEMS OF WORK AND CONSTRUCTION DETAILS

a. Bid Item 3, Pavement Removal

(5) Measurement and payment will be by Method 1.

10/77(3-3)

(c) Between Station 9+90± and Station 29+20± centerline McKellips
Road.

(d) Between Station 10+20± and Station 26+50± centerline McDowell
Road.

(c) Existing 30" diameter reinforced concrete culvert pipe in
McKellips Road between Station 24+63± 33'± rt. and Station
24+83± 27'± It.

(b) Two (2) existing 30" diameter reinforced concrete culvert pipes
in McKellips Road between Station 20+60± 33'±rt. and Station
20+80± 27'± It.

(a) Existing 30" diameter reinforced concre.te culvert pipe in
McKellips Road and Station 13+15±, 3l'±rt. and 31'± It.

(b) Between Station 12+45± and Station 24+80± centerline Usery
Pass Road.

(a) Between Station 9+60± and Station 24+70± centerline Brown
Road.

(1) This item shall consist of the removal and disposal of the
existing asphalt pavement at the following locations as shown
on the drawings and staked'in the field.

(2) In Section 2, Marking, Method 1 shall apply.

(4) If waste materials are disposed of by burying, they shall be
buried in the waste areas designated by the Engineer. They shall
be covered by a minimum of 18 inches of soil. After disposal,
the waste areas shall be smoothed and graded to drain and to blend
into the surrounding terrain.

(3) In Section 3, Removal, Method 1 shall apply.

(1) This item shall consist of the removal and disposal of the following
conduits as shown on the drawings and staked in the field.

Items of work to be performed in conformance with this specification and
the construction details are:

b. Subsidiary Item, Conduit Removal

7.

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS
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(2) In Section 2, Marking, Method 2 shall apply.

(e) Existing 36" x 22" CM pipe-arch in McDowell Road between
Station 22+60± 28' rt. and Station 23+14± 28' It.

(d) Existing 25" x 16" CM pipe-arch in McDowell Road between
Station 14+97± 27' rt. and Station 15+27± 27' It.

10/77(3-4)

(g) Abondoned twelve-(12) inch diameter City of Mesa water main
between Station 154+80± 175'± rt. and Station 155+O5± 30'±
It. baseline dam.

(f) Existing two-(2) inch diameter City of Mesa water line
between Station 150+45± 140'± rt. and Station 154+60± 175'±
rt. baseline dam.

(h) Abandoned six-(6) inch diameter City of Mesa water main be­
tween Station 243+50± 230'± rt. and Station 244+50± 40'±
rt. baseline dam.

(6) No separate payment will be made for conduit removal. Compensa­
tion for this work will be included in the payment for Bid
Item 3, Pavemen t Removal.

(5) In Section 5, Disposal of Refuse Materials, all materials
resulting from this item shall be disposed of by the Contractor
at sites of his own choosing away from the work site.

(4) In Section 4, Salvage, no salvage of materials is required. All
materials resulting from this item shall become the property of
the Contrac tor.

(3) In Section 3, Removal, Method 2 shall apply. The conduit and
any appurtenances shall be completely removed from the site.

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS



(2) In Section 2, Marking, Method 2 shall apply.

(3) In Section 3, Removal, Method 2 shall apply.

7. ITEMS OF WORK AND CONSTRUCTION DETAILS

6/77(3-3)

(e) Between Station 18+74± - 160 feet left and Station 19+12±
- 160 feet left - centerline of sediment basin dike.

(d) Between Station 27+64± - 10 feet right and Station 27+79± ­
12 feet left - centerline of sediment basin dike.

(b) Between Station 10+90± - 12 feet left and Station 11+10 ­
12 feet right - centerline of sediment basin dike.

(c) Between Station 14+83± - 18 feet right and Station 15+20±
- 20 feet left - centerline of sediment basin dike.

(a) ~etween Station 183+85± - 70 feet left and Station 185+15±
- 130 feet right - centerline floodway.

(4) No separate payment will be made for this item. Compensation
will be included in the payment for Bid Item 1, Clearing and
Grubbing.

(1) This item shall consist of the removal and disposal of existing
fences within the clearing and grubbing limits at the following
locations:

Items of work to be performed in conformance with this specification and
the construction details are:

a. Subsidiary Item, Fence Removal

Buckhorn-Mesa WPP, Arizona
Spook Hill Floodway



8. MOBILIZATION

2. PAYMENT

CONSTRUCTION SPECIFICATION

4-1-71(8-1)

Payment of the lump sum contract price for mobilization will
constitute full compensation for all labor, materials, equipment,
and all other items necessary and incidental to completion of
the work.

Payment will not be made under this item for the purchase costs
of materials having a residual value, the purchase costs of
materials to be incorporated in the project, or the purchase
costs of operating supplies.

Payment will be made as the work proceeds, after presentation
of invoices by the Contractor showing his own mobilization costs
and evidence of the charges of suppliers, subcontractors, and
others for mobilization work performed by them. If the total
of such payments is less than the contract lump sum for
mobilization, the unpaid balance will be included in the final
contract payment. Total payment will be the lump sum contract
price for mobilization, regardless of actual cost to the
Contractor.

It shall not include mobilization for any specific item of work
for which payment for mobilization is provided elsewhere in the
contract.

The specification covers mobilization for work required by the
contract at the time of award. If additional mobilization
costs are incurred during performance of the contract as a
result of change or added items of work for which the
Contractor is entitled to an adjustment in contract price,
compensation for such costs will be included in the price
adjustment for the items of work changed or added.

The work shall consist of the mobilization of the Contractor's
forces and equipment necessary for performing the work required
under the contract.

It shall include the purchase of contract b~d~; transportation
of personnel, equipment, and operating supplies to the site;
establishment of offices, buildings, and other necessary
facilities at the site; and other preparatory work at the site.

SCS-WEST
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3. ITEMS OF WORK AND CONSTRUCTION DETAILS

(2) There are no additional construction details.

a. Bid Item 4, Mobilization

6/77(8-3)

(3) Measurement and payment will.be in accordance with Section 2.

(1) This item shall consist of the mobilization of the contractor's
equipment and forces for the Floodwater Retarding Structure,
Floodway, and the Floodwater Retarding Structure·:and Floodway
Landscape Treatment.

Items of work to be performed in conformance with this specification and
the construction details are:

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS

I



11. REM>VAL OF WATER

1. SCOPE

3/5/75(11-1)

Unless otherwise specified, the Contractor shall furnish to the
Engineer, in writing, his plan for dewatering before beginning
the construction work for which the dewatering is required.
Acceptance of this plan will not relieve the Contractor of
responsibility for completing the work as specified.

The Contractor shall build, maintain, and operate all cofferdams,
channels, flumes, sumps, and other temporary diversion and pro­
tective works needed to divert streamflow and other surface water
through or around the construction site and away from the construc­
tion work while construction is in progress. Unless otherwise
specified, a diversion must discharge into the same natural drain­
~geway in which its headworks are located.

The work shall consist of the removal of surface water and ground
water as needed to perform the required construction in accordance
with the specifications. It shall include (1) building and main­
taining all neces&ary temporary impounding works, channels, and
diversions, (2) furnishing, installing and operating all necessary
pumps, piping and other facilities and equipment, and (3) removing
all such temporary works and equipment after they have served
their purposes.

• CONSTRUCTION SPECIFICATION

Unless otherwise specified, the Contractor shal furnish to the
Engineer, in writing, his plan for diverting surface water before
beginning the construction work for which the diversion 1s required.
Acceptance of this plan will not relieve the Contractor of respon­
sibility for completing the ·work as specified.

Foundations, cutoff trenches and other parts of the construction
site shall be dewatered and kept free of standing water or exces­
sively muddy conditions as needed for proper execution of the
construction work. The Contractor shall furnish, install, operate
and maintain all drains, sumps, pumps, casings, wellpoints, and
other equipment needed to perform the dewatering as specified.
Dewatering methods that cause a loss of fines from foundation
areas will not be permitted.

2. DIVERTING SURFACE WATER

3. DEWATERING THE CONSTRUCTION SITE

SCS-WEST



5. REMOVAL OF TEMPORARY WORKS

6. MEASUREMENT AND PAYMENT

4. DEWATERING BORROW AREAS

\
I

'- <

3/5/75(11-2)

Unless otherwise specified in Section 7, the Contractor shall
maintain the borrow areas in drainable condition or otherwise
provide for timely and effective removal of slrface waters
that accumulate, for any reason. within the borrow areas.

After the temporary works have served their purposes. the
Contractor shall remove them or level and grade ,them to the
extent required to present a sightly appearance and to prevent
any obstruction of the flow of water or any other interference
with the operation of or access to the permanent works.

Except as otherwise specified. pipes and casiags shall be
removed from temporary wells and the wells shall be filled to
ground level with gravel or other material approved by the
Engineer.

For items of work for which specific lump 8um prices are
established in the contract. pa)~ent for diverting surface
water, dewatering construction sites, and dewatering borrow
areas will be made at the contract lump sum prices. Such
payment will constitute full compensation for all labor,
equipment. tools. and all other items necessary and incidental
to the completion of the work.

Compensation for any item of work described in the contract
but not listed in th.e bid schedule will be included in the
payment for the lten'1 of work to which it is made subsidiary.
Such items and the 1Ltems to which they are made subsidiary
are identified in S,ection 7 of this opec fie tion. •

SCS-WEST



7. ITEMS OF WORK AND CONSTRUCTION DETAILS

(3) No advance plan of dewatering'will be required.

a. Subsidiary Item, Dewatering

6/77(11-3)

(4) No separate payment will be made.for dewatering. Compensation for
dewatering will be included in the payment for excavation, Bid
Items 5 through 7, and in payment for the other bid items as
applicable.

(2) Dewatering operations shall include diverting surface water·~. if
required, and removing subsurface waters.

(1) This item shall consist of dewatering the work site, including the
borrow areas, to the extent that construction ope~ations can be
performed under dry, stable conditions.

Items of work to be performed in conformance with this specification and the
construction details are:

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS



7. ITEMS OF WORK AND CONSTRUCTION DETAILS

(2) No advance plan of dewatering will be required.

a. Subsidiary Item, Removal of Water

6/77(11-3)

(3) No separate payment will be made for the removal of water.
Compensation for this work will be included in the payment for
Bid Items 2, 3, 4, and 5 as appropriate.

(1) This item shall consist of the removal of surface and ground
water from the construction area as shown on the drawings.

Items of work to be performed in conformance with this specification and
the construction details are:

Buckhorn-Mesa WPP, Arizona
Spook Hill Floodway



•

CONSTRUCTION SPECIFICATION

1, SCOPE

'-.

3-7-69(21-1)

21, EXCAVATION

Rock exc.:lwltion shall be defined as the exc;lv:ltion llf ~Ill

hilrJ, compacted or cemented materials the accomplishment
of ",hich requires blasting or the use of excavators
larger than defined for common excavation. The excavation
and removal of isolated boulders or rock fragments larger
than one cubic yard in volume encountered in materials
otherwise conforming to the definition of ~ommon excava­
tion shall be classified as rock excavation.

Common excavation shall be defined as the excavation of
all materials that can be excavated, transported, and
unloaded by the use of heavy ripping equipment and wheel
tractor-scrapers with pusher tractors or that can be
excavated and dumped into place or loaded onto hauling
equipment by means of excavators having a rated cap~city

of one cubic yard and equipped with attachments (such as
shovel, bucket, backhoe, dragline or clam shell) appro­
priate to the character of the materials and the site
conditions.

Excavation will be classified as common excavation or rock
excavation in accordance with the following definition~ or will
be designated as unclassified.

Excavation will be classified according to the above definitions
by the Engineer, based on his judgment of the character of the
materials and the site conditions.

The work shall consist of the excavat\on required by the drawings
and specifications and disposal of the excavated materials.

For the purpose of this classification, the following definitions
shall apply:

The presence of isolated boulders or rock fragments larger than
one cubic yard in size will not in itself be sufficient cause to
change the classification of the surrounding material.

2. CLASSIFICATION

SCS-WEST
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3. UNCLASSIFIED EXCAVATION

5. USE OF EXCAVATED MATERIALS '

4. BLASTING
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I4-1-71(21-2)

Heavy ripping 'equipment shall be defined as a rear-mounted,
heavy duty, ~ingle-tooth, ripping attachment mounted on a
tractor having a power rating of 200-300 net horsepower
(at the fl~heel).

I

Wheel tractor-scraper shall be defined as a self-loading
(not elevating) and unloading scraper having a struck bowl
capacity of 12-20 yards.

(

Pusher tractor shall be defined as a track type tractor
having a power rating of 200-300 net horsepower (at the
flywheel) equipped with appropriate attachements.

Items designated as "Unclassified Excavation" shall include
all materials encountered regardless of their nature or the
manner in which they are removed. When excavation is unclassified,
none of the definitions or classifications stated in Section 2
of this specification shall apply.

Blasting shall be done in such a way as to prevent damage to
the work or unnecessary fracturing of the foundation and shall
conform to any special requirements in Section 12 of this
sped ficat ion.

The transportation, handling, storage, and use of dynamite and
other explosives shall be directed and supervised by a person
of proven experience and ability in blasting operations.

(Method 1) To the extent they are needed, all suitable materials
from the specified excavations shall be used in the construction
of required permanent earth fill or rock fill. The suitability
of materials for specific purposes will be determined by the
Engineer. The Contractor shall not waste or otherwise dispose
of suitable excavated materials.

(Method 2) Suitable materials from the specified excavations may
be used in the construction of required earth fill or rock fill.
The suitability of material. for specific purposes will be
determined by the Engineer.

SCS-WEST



9. BORROW EXCAVATION

8. STRUCTURE AND TRENCH EXCAVATION

10. OVEREXCAVATION

3-7-69

(21-3)

Excavated surfaces too steep to be safe and stable if unsupported
shall be supported as necessary to safeguard the work and workmen,
to prevent sliding or settling of the adjacent ground, and to avoid
damaging existing improvements. The width of the excavation shall
be increased if necessary to provide space for sheeting, bracing,
shoring, and other supporting installations. The Contractor shall
furnish, place and subsequently remove such supporting installations.

(Method 2) All surplus or unsuitable excavated materials will be
designated as waste and shall be disposed of by the Contractor
at sites of his own choosing away from the shte of the work.

When the quantities of suitable materials obtained from specified
excavations are insufficient to construct the specified fills,
additional materials shall be obtained from the designated borrow
areas. The extent and depth of borrow pits within the limits of
the designated borrow areas shall be as directed by the Engineer.

Structure or trench excavation shall be completed to the specified
elevations and to sufficient length and width to include allowance
for forms, bracing and supports, as necessary, before any concrete
or earth fill is placed or any piles are driven within the limits
of the excavation.

Borrow pits shall be excavated and finally dressed in a manner to
eliminate steep or unstable side slopes or other hazardous or
unsightly conditions.

(Method 1) All surplus or unsuitable excavated materials will be
designated as waste and shall be disp~sed of at the locations
shown on the drawings.

Excavation in rock beyond the specified lines and grades shall be
corrected by filling the resulting voids with portland cement
concrete made of materials and mix proportions approved by the
Engineer. Concrete that will be exposed to the atmosphere when

6. DISPOSAL OJ' WASTE MATERIALS

7. BRACING AND SHORING

SCS-WEST
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11. MEASUREMENT AND PAYMENT

(Method 2) The pay limits shall be defined as follows:

(Method 1) The pay limits shall be as designated on the drawings.

I
I
I
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3-7-69

(21-4)

construction is completed shall contain not less than 6 sacks
of cement per cubic yard of concrete. Concrete that will be
permanently covered shall contain not less than 4~ sacks of
cement per cubic yard. The concrete shall be placed and cured
as specified by the Engineer.

Excavation in earth beyond the specified lines and grades shall
be corrected by filling the resulting voids with approved
compacted earth fill, except that, if the earth is to become
the subgrade for riprap, rock fill, sand or grave~ bedding, or
drain fill, the voids may be filled with material conforming to
the specifications for the riprap, rock fill, bedding or drain
fill.

a. The upper limit shall be the original ground surface as it
existed prior to the start of construction operations except
that where excavation is performed within areas designated
for previous excavation or fill the upper limit shall be
modified ground surface resulting from the specified previous
excavation or fill.

For items of work for which specific unit prices are established
in the contract, the volume of each type and class of excavation
within the specified pay limits will be measured and computed to
the nearest cubic yard by the method of average cross-sectional
end areas. Regardless of quantities excavated, the measurement
for payment will be made to the specified pay limits, except
that excavation outside the specified lines and grades directed
by the Engineer to remove unsuitable material will be included,
but only to the extent that the unsuitable condition is not a
result of the Contractor's operations.

b. The lower and lateral limits shall be the neat lines and
grades shown on the drawings.

a. The upper limit shall be the original ground surface as it
existed prior to the start of construction operations except
that where excavation is performed within areas designated

(Method 3) The pay limits shall be defined as follows:

SCS-WEST



(Method 4) The pay limits shall be defined as follows:

~ .

b. The lower and lateral limits shall be the true surface of
the completed excavation as authorized by the Engineer.

3-7-69

(21-5)

for previous excavation or fill the upper limit shall be the
modifjed ground surface resulting from the specified
previous excavation or fill.

d. For trapezoidal channel linings or similar structures that
are to be supported upon the sides of the excavation without
intervening forms, the lateral limits shall be at the under
side of the proposed lining or structure.

b. The lower limit shall be at the bottom surface of the
proposed structure.

c. The lateral limits shall be 18 inches outside of the outside
surfaces of the proposed structure or shall be vertical planes
18 inches outside of and parallel to the footings, whichever
gives the larger pay quantity, except as provided in d, below.

a. Payment for backfilling overexcavation, as specified in
SectionlO of this specification, will be made only if the
excavation outside specified lines and grades is directed by
the Engineer to remove unsuitable material and if the unsuit­
able condition is not a result of the Contractor's operations.

e. For the purpose of the definitions in b, c, and d, above, any
specified bedding or drain fill directly beneath or beside
the structure will be considered to be a part of the structure.

a. The upper limit shall be the original g~ound surface as it
existed prior to the start of construction operations except
that where excavation is performed within areas designated
for previous excavation or fill the upper limit shall be the
modified ground surface resulting from the specified previous
excavation or fill.

(Use with all Methods} Payment for each type and class of excava­
tion will be made at the contract unit price for that type and
class of excavation. Such payment will constitute full compensa­
tion for all labor, materials, equipment, and all other items
necessary and incidental to the performance of the work, except
that extra payment for backfilling required overexcavation will
be made in accordance with the following provisions:
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· .

Compensation for any item of work described in the contract but
not listed in the bid schedule will be included in the payment
for the item bf work to which it is made subsidiary. Such items
and the items to which they are made subsidiary are identified
in Section 12 of this specification.

SCS-WEST
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1

10/77(21-7)

Approximate depths are shown on the drawings. Final depths will
be determined by the Engineer after examination of the
materials encountered.

(a) Stripping the foundation to a depth of approximately·'one (1) foot
of topsoil, roots and chipped material placed during clearing,
grubbing, and chipping operations, and stockpiling these
materials for further use.

(c) Cutoff trench excavation to a minimum depth of one (1) foot into
the caliche or siltstone materials.

(b) Removal of the remaining unconsolidated materials to depths
varying from zero (0) to six (6) feet below existing ground.

(1) This'item shall consist of all foundation excavation within the
base area of the dam between Station 87+O0± and Station 303+75±,
including the cutoff trench as shown on the drawings and staked
in the field.

(2) Excavation shall consist of the removal and disposal of all materials
resulting from:

(3) In Section 5, Use of Excavated Materials, Method 1 shall apply.

(4) In Section 6, Disposal of Waste Materials, Method 1 shall apply.
After waste operations are completed, the waste fill area shall
be smoothed and dressed to blend with the surrounding terrain
and not interfere with the natural drainage pattern.

a. Bid Item 5, Foundation Excavation, Common

(5) Measurement and payment will be by Method 3.

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS
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Items of work to be performed in conformance with this specification and the
construction details are:
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b. Bid Item 6, Channel Excavation, Common

c. Bid Item 7, Structure Excavation, Common

(5) Measurement and payment will be by Method 2.

10/77(21-8)

(2) Holes for the anchors for the emergency spillway shall be excavated
to the dimensions shown on the drawings.

(b) The channel between Station 102+69± and Station 103+38 center­
line principal spillway.

(4) In Section 6, Disposal of Waste Materials, Method 1 shall apply.
After waste operations are completed, the waste fill area shall be
smoothed and dressed to drain and blend with the surrounding
terrain and not interfere with the natural drainage pattern.

(3) In Section 5, Use of Excavated Materials, Method 1 shall apply.

(1) This item shall consist of all common excavation outside the limits
of foundation excavation, common, required for the installation of
the structures including the anchors for the emergency spillway
as shown on Sheets 10, 20, and 44 of the drawings.

(a) The principal spillway inlet channel between Station 105+O0± and
Station 299+95±, including the dip crossings.

(c) The emergency spillway outlet channel between Station 10+34
and Station 13+45±.

(4) In Section 6, Disposal of Waste Materials, Method 1 shall apply.
After waste operations are completed, the waste fill area shall be
smoothed and dressed to blend with the surrounding terrain and
not interfere with the natural drainage pattern.

(3) In Section 5, Use of Excavated Materials, Method 1 shall apply.

(2) Excavation shall consist of the removal and disposal of all
materials resulting from the operations described in Item 12.b(1)
above including stripping the principal spillway inlet channel to
a depth of approximately oae (1) foot of topsoil, roots and chipped.
material placed during the clearing, grubbing and chipping
operations and stockpiling these materials for further use.

(1) This item shall consist of all excavation required to construct
the following items including excavation for rock riprap placement
and emergency spillway outlet channel protection to the lines
and grades shown on the drawings.

(5) Measurement and payment will b~ by Method 2.

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS
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(3) In Section 5, Use of Excavated Materials, Method 1 shall apply.

d. Subsidiary Item, Borrow Excavation, Common

(5) Completed excavation within the borrow area shall be within the
lines and grades shown on the drawings. Borrow area segments
shall be terminated at a slope of 10:1.

10/77(21-9)

(4) In Section 6, Disposal of Waste Materials, Method 1 shall apply.
After waste operations are completed, the waste fill area shall
be smoothed and dressed to drain and blend with the surrounding
terrain and not interfere with the natural drainage pattern.

(6) No separate payment will be made for borrow excavation. Compensa­
tion for borrow excavation will be included in the payment for
earth fill, Bid Items 9, 11, and 12 as appropriate.

(2) Excavation shall consist of the removal and disposal of the
materials as required in 12.d(1) above including stripping portions
of the borrow area to a depth of approximately one (1) foot of topsoil,
roots and chipped material placed during the clearing, grubbing
and chipping operation and stockpiling these materials for further
use.

(1) This item shall consist of all excavation required for obtaining
fill materials not available from required excavations including
channel excavation and structure excavation for the Spook Hill
Floodway to complete the construction of the permanent works.

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS
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a. Bid Item 2, Channel Excavation, Unclassified

12. ITEMS OF WORK AND CONSTRUCTION DETAILS

b. Bid Item 3, Structure Excavation, Unclassified

6/77(21-7)

(c) The sediment basin and dike between Station 10+48.78 and
Station 28+30± as shown on the drawings.

(f) The road ramps between Station 19+25 and Station 19+75
and between Station 27+46± 7' It. and Station 28+10± 140'±
It. centerline sediment basin dike as shown on the drawings.

(e) The road ramps between Station 129+31.96 and Station
133+26.42, between Station 185+77 and Station 187+00, and
between Station 185+85 and Station 187+00 centerline
channel as shown on the drawings.

(d) The sediment basin dike extension between Station 0+00
and Station 7+50 as shown on the drawings.

(a) The floodway between Stations 101+12± and 207+70±
centerline channel as shown on the drawings.

(b) The diversion dikes for weir inlet number 23 at Station
182+70 centerline channel as shown on the drawings.

(2) In Section 5, Use of Excavated Material, Method 1 shall apply.

(1) This item shall consist of all excavation for pipe inlets to the
limits shown on the drawings.

(5) Measurement and payment will be by Method 2 for Items 12.a(1)(a),
12.a(1)(e), and 12.a(1)(f).

(4) Measurement and payment will be by Method 1 for Items 12.a(1)(b),
12.a(1)(c), and 12.a(1)(d), dikes.

(3) In Section 6, Disposal of Waste Material, Method 1 shall apply.

(2) In Section 5, Use of Excavated Material, Method 1 shall apply.
Suitable materials resulting from this excavation and not re­
quired for Bid Item 4, Structure Backfill and Bid Item 5,
Embankment Earth Fill will be used in the construction of the
floodwater retarding structure. When stockpiling is necessary
the material shall be placed within the limits of the floodwater
retarding structure Salt-Gila borrow area.

(1) This item shall consist of all excavation required to construct:

Items of work to be performed in conformance with this specification
and the construction details are:

Buckhorn-Mesa WPP, Arizona
Spook Hill Floodway



(4) Measurement and payment will be by Method 2.

(3) In Section 6, Disposal of Waste Materials, Method 1 shall
apply.
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(b) Irrigation systems

(c) PE emitter lateral pipe

(e) Valve boxes

6/77(21-7)

(a) PVC main and lateral pipe

Trenches shall be excavated to a uniform grade which shall not
cause undue deflection of pipe and shall be no wider than is
necessary for proper installation of the pipe, fittings, and other
required incidentals. The bottom of the trench shall be firm and
free from large or sharp rocks.

(d) Emitter PE riser and fittings

(f) Precast electrical manholes

(4) In Section 6, Disposal of Waste Materials, Method 1 shall apply.
After waste operations are completed, the waste fill area shall be
smoothed and dressed to blend with the surrounding terrain and not
interfere with the natural drainage pattern.

(5) No separate payment will be made for excavation. Compensation for
excavation will be included in the payment for PVC main and lateral
pipe, irrigation systems, PE lateral pipe, emitter, PE riser and
fittings, valve boxes and precast electrical manholes, Bid Items 1
through 9, and 21 as appropriate.

(3) In Section 5, Use of Excavated Materials, Method 1 shall apply.

(2) Prior to beginning trench excavation, the contractor shall layout
the water distribution system for the approval of the engineer by
providing necessary indicators at the locations of all.pipe lines,
valves, and related structures.

(1) This item shall consist of all the excavation required to install
the following items within the limits shown on the drawings and
staked in the field.

a. Subsidiary Item, Excavation, Common

Items of work to be performed in conformance with this specification and .
the construction details are:

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS & Floodway
Landscape Treatment

12. ITEMS OF WORK AND CONSTRUCTION DETAILS



a. Bid Item 2, Foundation Excavation, Common

12. ITEMS OF WORK AND CONSTRUCTION DETAILS

(a) The base area of the Brown Road ramp between
Station 9+60± and Station 24+70±.

10/77(21-7)

In Section 5, Use of Excavated Materials, Method 1 shall apply.

Approximate depths are shown on the drawings. Final depths will
be determined by the Engineer after examina~ion of the materials
encountered.

(3)

(b) The base area of the McKellips Road ramp between Station
7+O0± and Station 29+20±.

(c) The base area of the McDowell Road ramp between Station 10+20±
and Station 26+50±.

(4) In Section 6, Disposal of Waste Materials, Method 1 shall apply.
After waste operations are completed, the waste fill area shall be
smoothed and dressed to drain and blend with the surrounding
terrain and not interfere with the natural drainage pattern.

(2) Excavation shall consist of the removal and disposal of all
materials from the base of the roads from 0 to 4.6 feet below
existing ground.

(1) This item shall consist of all foundation excavation within the
following limits as shown on the drawings and staked in the field.

Items of work to be performed in conformance with this specification and the
construction details are:

(5) Measurement and payment will be by Method 3.

Buckhorn-Mesa WPP, Arizona
Spook Hill Road Ramps
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b. Bid Item 3, Channel Excavation, Common

c. Bid Item 4, Structure Excavation, Common

(4) Measurement and payment will be by Method 2.

10/77(21-8)

(2) In Section 5, Use of Excavated Materials, Method 1 shall apply.

(3) In Section 6, Disposal of Waste Materials, Method 1 shall apply.
After waste operations are completed, the waste fill area shall
be smoothed and dressed to drain and blend with the surrounding
terrain and not interfere with the natural drainage pattern.

(3) In Section 6, Disposal of Waste Materials, Method 1 shall apply.
After waste operations are completed, the waste fill area shall
be smoothed and dressed to drain and blend with the surrounding terrain
and not interfere with the natural drainage pattern.

(2) In Section 5, Use of Excavated Materials, Method 1 shall apply.

(1) This item shall consist of all common excavation outside the limits
of foundation excavation, common, required for the installation of
the 108-inch diameter CMP as shown on Sheets 15 through 19 of the
drawings.

(1) This item shall consist of all excavation required to construct
the channel excavation in the reservoir at McKellips and McDowell
Roads.as shown on the drawings and staked in the field.

(4) Measurement and payment will be by Method 2.

Buckhorn-Mesa WPP, Arizona
Spook Hill Road Ramps

I



3. FOUNDATION PREPARATION

The types of materials used in the various fills shall be as
listed and described in the specifications and drawings.

Rock foundation and abutment surfaces shall be cleared of all
loose materials by hand or other effective means and shall be

3-7-69
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EARTH FILL23.

CONSTRUCTION SPECIFICATION

- .
Earth abutment surfaces shall be free of loose, uncompacted'earth
in excess of two inches in depth normal to the slope and shall be
at such a moisture content that the earth fill can be compacted
against them to effect a good bond between the fill and the
abutments.

All fill materials shall be obtained from required excavations
and esignated borrow areas; The selection, blending, ro~tini
and disposition of materials in the various fills shall be ;
subject to approval by the Engineer. I

. .
Fill materials shall contain no sad, brush, roots 9r other perish-
able materials. Rock particles larger than the maximum size
specified for each type of fill shrtll be removed prior to ~ompac­

tion of the fill.

Except as otherwise specified, earth foundation surfaces shall be
graded to remove su~face irregularities and shall be scarified
parallel t~ the axis of the fill or :otherwise acceptablY,scored
and loosened to a minimum depth of 2 inches. The moisture content
of the loosened material shall be controlled as specified for the
earth fill, and the surface materials of. the foundation shall be
compacted and bonded yith the first layer of e~rth fill as
specified for subsequent layers of earth fill.

The work shall consist of the construction of earth embankments
a'nd other' earth fills required by the ?rawings and specific,ations.

Foundations for earth fill shall be stripped to remove vegetation
and other unsuitable materials or shall b~ excavated as specified.

2. MATERIALS

SCS-\~EST

-1. SCOPE



4. PLACEMENT

,.' ; " • • • I, <'t '. .,.

Earth. fill in da~s, levees and 'other~structures designed to .
restrain the movement of water shall be plac'ed':so as to meet "',,
the following additional requi,rements: ' •

•
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free of standing water when fill is placed upon them. Occn­
sional rock outcrops in earth foundations for earth fill,
except in dams and other structures. designed to restrain the
movement of water, shall not'r'equ'ir'e s'pecial'treatment if
they do not interfere with compaction of the found~tion and
initial layers of the fill or the'bond between the foundation
and the fill.

Foundation and abutment surfaces sha.ll be not steeper than 1··..
horizontal to I vertical unless otherwise specified. Test pits
'~r!' other' 'cavitles ~hali be filfed with' compacted earth fill

,,' ~o~!f~~mi~g 'to the "specifica'tion~ for' the 'earth "fill to be': ', ..'
placed upon the foundation. .

• ~ " ,. z'" • 1 '1 a.. I ~.\ ... , .. , I .

The distributlon of materials' throughout: 'each zone shall"
be essentiall~uniform, and 'the' fill shall be free from
lenses, pockets, streaks or layers of material differing
substantially in texture or' grad'ation from the' s'u'rrounding"
material.

t ~ • I ~

Fiil shall not' b~ ipL:lced' u~Hl' the required excavation and' "
foundation prepar~tion 'havci B~en' completed and the foundation"
has been inspected and approved by the Engin~er.. Fill sha,ll
not be placed upon a frozen surface, nor shall snow, ice, or
frozen material be in~orporated in the fill:

.. ' t' I J • ! i" j '.f. • .-. • I ~. : J

Fill shalf.be placed in apprOXimately horizontal layers•. rbe thick­
ness of each layer before compaction shall not exceed. the maximum
thickness specified. Haterials placed by dumping in piles or win­
drows shall be spread uniformly to not more than the speci'fied,
thickness before being compact~d; Hand compacted fill, including
fill compacted by manually directed power. tampers, shall ~e placed
in layers whose thickness before compaction does not exceed the
maximum thickness specified for layers of fill compacted by manually
directed pmver tampers. - - ..

Adja~ent to structures, fiil shall be placed'in a manner which
,will prevent damage,~o the structures and will allow the

- 'st~u~tures ~~. pssume t~e' IQ~d~. f~o~ ~he fill gradually and
uniformly. The height of the fill adjacent to a structure

.. shall be increased at approximately the sa'me rate' on all sides,
'of the'structure. ,. ."

" , ,J ( I : .... ' f, • I, .' t "'\ (: ! I '": ~. I!.
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5. CONTROL OF ~ISTIJRE CONTENT

"

. . - '
During placement,and: compactiou of fill, the moiEture content of the
materials being placed shall,be maintained within the specified range.

."
~l

4-1":"71(23-3)", .'

b. If the surface of any layer becomes too hard and smooth for
proper bond with the succeeding layer, it shall be scarified
parallel to the'ixis of the fill to a depth of not less than
2 i~ches before the nqxt layer iB placed.

d. Dam.embankments shall be constructed in continuous layers from
abutment to abutment except where openings to facilitate con­
struction or to allow the passage of stream flow during
construction are bpecifically authorized in the contract.

c. The top surfaces of embankments shall be maintai~ed approxima~~ly
level during construction, except that a crown or cross-slope of
not less than 2 percent shall he maintained to insure effective
drainage', and except as otherwibe specified for drain fi 11 zones.
It the drawings or specifications require or,the Engineer direct~

that fill be placed at a higher leve~ in one part of an embank­
ment than another, the top surface of each part shall be main­
tained as specified abo~e~

e. Embankmentsbuiit' at differeT~t levels i as .described under c or
d above shall be constructed so that the slope of the bonding
surfac~s between embankment in place and embankment to be

I

placed is not steeper than 3 feet horizontal to 1 foot vertical~

The bonding surface of the embankment in place shall be stripped
of all loose material, and,shall be scarified, moistened 'and
recompacted ~when the new fill is p~aced against it as needed to
insure a good bond with the new fill and tO,obtain the specified
moisture content and'density in the junction of the in pface and
new fill.

Material that is too wet when deposited on the fill shall either be '
removed or be dried to the specified ~oisture content prior to ' .
compaction.

The' application o~ water to the fill materials shall be accomplishe~.

at the borrew areas insofar as practicable. Water may be applied by
sprinkling the materials after placement on the fill, if necessary.
Uniform moisture distr~bution shall be obtained by discing, blading
o~ other approved methods prior to compaction of the layer.

If the top surface of the preceding layer of compacted fill or a
foundation or abutment surface in the zone of contact with the fill •
becom~p too dry to permit suitable bond it shall be scarified and
moi8t~ned by ~pri'rikling 'to an' acceptable rnoist,u.re content, prior to
plncem~nt of' the next layer of fi 11.- :,,' ~}

.;' ;r:- 'r")"

."

. I
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6. COMPACT ION

Earth fill shall be compacted according to the following
rc'qui.ren;cnts for the class of compaction specified:

2-21-7'3
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When the required strength of the concrete is not specified as
described above, compaction of fill adjacent to structures shall
not be started until the following 'time intervals hav~ elapsed
after placement of the concrete.

Compacting of fill adjacent to structures shall ~ot be started
until the concrete has attained the strength specified in Section
10 for this purpose. The strength will be determined by compres­
sion testing of test cylinders cast by the Engineer for this
purpose and cured at the work site in the manner specified in
ASTM Method C 31 for determining when a structure may be put
into service.

The passage of heavy equipment will not be allowed: .(1) over
cast-in-place.conduits prior to 14 days after placement of the
concrete; (2) over cradled precast conduits prior to 7 days
after placement of the 'concrete cradle; or (3) over any type of
conduit until 'the backfill has been placed above the top surface
of the structure to a' height equal to one-half the clear span
width of the structure or pipe o~ 2 feet, whichever is greater.

,

Fill adjacent to structures shall be compacted to a density equiva-
lent to that of the surrounding fill by means of hand tamping if per­
mitted by the Contracting Officer, or manually directed power tampers
or plate vibrators. Heavy equipment shall not be operated within 2
feet of any structure. Vibrating rollern shall not be operated within
5 feet of any structure. Compaction by means of drop weights operating
from a crane or hoist Will not be permitted.

" ) .
,Class C comp~ction. Each layer of fill shall be compacted by the
specified number of passes of the 'type and weight of roller or
other equipment specified, or by an approved equivalent method.
~ach pass shall consist of at least one passage of the roller
wheel or drum over the' entire surface of the layer.

,Class B compaction. Each layer of fili shall be c~mpacted to a
. mass density not less than the minimum density specified •

,
SCS-WEST'

Class A compaction. Each laycl' of fill shall be compacted as
necessary to make the density of the fill matrix not less than
the minimum density specified. The fill matrix is defined as

• the portion of the fill material finer than th? maximum particle
size used in the compa~tion test method specified.



8. TESTING

Densities of fill requiring Class A compaction will be determined
by the Engineer in accordance with ASTM Method D 1556 (or by
equivalent methods), except that the volume and moist weight of
included rock particles larger than those used in the compaction
test method specified for the type of fill will be determined and
deducted from the volume and moist weight of the total sampl~ 0

prior to computation of density. The density so computed will
be used to determine the percent compaction of the fill matrix.

Fill placedo at densities lOVier than the specified minimum density
or at moisture conte~ts outside the spccifie~ acceptable range of
moisture content or otherwise not conforming to the requirements '
of the specifications shall be reworked to meet the requirements
or removed and replaced by acceptable fill. The replacement fill
and the foundation, abutment and £.ill surfaces upon which it is
placed shall conform to all requirements of thia specification
for foundation preparation, approval, placement, moisture control
and compaction.

2-21-73

7 days

3 day~

7 days

g days

2 d~ys

1 day

14 days

Tirn~ Interval

(23.-5),

Structure

Walls backfilled on both sides
simultaneously

Conduits and spillway risers, east­
in-place (with inside form3 in place)

r

Conduits and sQillway risers, cast-in­
place (inside,forms roemovcd)

Conduits, precast, cradled
Conduits, precast, hedded

Antiseep collars and cantilever
outlet bents

Retaining walls and counterforts

During the course of the work, the Engineer will perform such
tests ~s are required to identify materials, to determine
compaction characteristics, to determine moisture content, and
to determine density of fill in place. These tests performed by
the Engineer will be used to verify that the fills conform to the

O

requirements of the specifications. Such tests are not intended
to provide the Contractor with the information required by him
for the proper execution of the work and their performance shall
not relieve the Contractor of the

O

necesDity to perform tests for
that purpose.

SCS-WEST
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9. MEASUREMENT AND PAYMENT

(Use method 6 or 7 with all methods 1 throu~

(Method 1) The pay limits shall be as designated on the drawi~gs.

I

I
I
I
I
I
I

I

·1

( -'

",
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(Method 6) Payment for each type and compaction class of earth
fill will be made at the contract unit price for that type and
compaction class of fill. Such payment will constitute full
compensation for all labor, materials, equipment and all other
items necessary and incidental to the performance of the work.

(Method 2) The pay limits shall be the measured surface of the
foundation when approved for placement of the fill and the speci­
fied neat lines of the fill surf~ce.

(Method 3) The pay limit~-shall be the measured surface of the
foundation when approved for placement of the fill and the
measured surface of the' completed fill.

(Method. 5) The pay limits shall be the specified pay limits for
excavation and the measured surface of the c~mpleted fill.

(Method 7) Payment for each type' and compaction class of earth
fill will be made at the contract unit price for that type and
compaction class of fill. Such payment will constitute full com­
pensation for all labor, materials, equipment and all other items
necessary and incidental to the performance of the work, except
furnishing. transporting, and applying water to the foundation
and fill materials.

For items of work for which specific unit prices are established
in the contract, the volume of each type and compaction class.of
earth fill within the specified zone boundaries and pay limits
will be measured and,computed to the nearest cubic yard by the
method of average cross-sectional end areas. Unless otherwise
specified, no deduction in volume will be made for embedded
conduits and appurtenances.

(Method 4} The pay limits shall be the specified pay limits
for excava~{on and the specified neat lines of the fill surface.

The pay limi.ts shall be as defined belm", w{th the further pro­
vision that earth fill required to fill voids resulting from
overexcavation of the foundation, outside the specified lines
and grades, will be'included in the measurement for payment only
where such overexcavation .is directed by the Engineer to remove
unsuitable material and where the unsuitable condition is not a

. result of the Contractor's operations.

SCS-WEST
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~';,Jt(;r ;l?plied to the foundation and fill m<Jterials will be
~casurcu and p3yment will be made as specified in Construction

SpccificQtion.l0.

(Usc with All ~ethods) Compensation for any item of work described
in the contract but not listed in the bid schedule will be included·
in the pa yment for the item of work to \,/hich it is made subs idiary.
Such items nnd the i.tems to which they are m.Jde subsidiary are
identified in Sectio~ 10 of this specification.



10. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and
the construction details are:

a. Bid Item 8, Structure Backfill

(1) This item shall consist of placing and compacting structure'back­
fill within the limits shown on Sheets 10, 20, 21, and 44 of the
drawings.

(2) Backfill material shall be Type 1 as described in Item 10.b.(2).
The material shall contain a minimum of 15 percent passing the
#200 sieve when determined on a dry weight basis in accordance
with ASTM D 1140.

(3) In Section 6, Compaction, Class A shall apply. The fill matrix
shall be compacted to at least 95 percent of the maximum density
obtained in compaction tests of the fill materials performed by
Method A, ASTM D 698 (Standard Proctor Test).

(4) The maximum size of rock fragments incorporated in the fill shall
be three (3) inches.

(5) The maximum thickness of a layer before compaction shall be four
(4) inches.

(6) The moisture content of the material incorporated in the fill shall
be maintained within the range of two (2) percentage points below
to two (2) percentage points above the optimum moisture content.

(7) Measurement and payment will be by Methods 1 and 6. Deduction
in volume will be made for embedded conduit and appurtenances.

b. Bid Item 9, Earth Fill

(1) This item shall consist of placing and compacting the earth fill
required in the embankment, and the emergency spillway within the
limits shown on the drawings.

(2) Earth fill materials to be used for this item shall consist of
six (6) main types, obtained from the required excavation and
borrow areas of the Spook Hill FRS and the Spook Hill Floodway,
as follows:

Type 1 shall consist of silty sand, silty gravelly sand, clayey
gravelly sand and clayey sand lying generally between four (4)
feet depth and the siltstone or caliche limits and intermittently
between the existing ground line and four (4) feet depth between
Station 87+O0± and Station 230+00± baseline of the dam. The
material shall contain a minimum of 15 percent passing the #200
sieve when determined on a dry weight basis in accordance with
ASTM D 1140, and have a plasticity index greater than five (5)
as determined by laboratory procedures outlined in ASTM D 424.

Buckhorn-Mesa WPP, Arizona (23-8) 10/77
Spook Hill FRS



Between Station 103+38 and Station 130+00± centerline of the
floodway lying generally below the caliche lower limit.

Between Station 130+00± and Station 207+75± centerline of the
floodway lying generally below the existing ground line.

(3) The material shall be placed in the manner shown on sheet 13 of the
drawings.

6/77(23-9)

Type 6 shall consist of Type 4 material containing a maximum of
5 percent passing the #200 sieve when determined on a dry weight
basis in accordance with ASTM D 1140.

Type 5 shall consist of oversize Type 4 material and shall have
Type 4 material placed on top of and to the sides when used in the
fill.

The material shall contain a maximum of 15 percent passing the #200
sieve when determined on a dry weight basis in accordance with
ASTM D 1140.

Between Station 103+38 and Station 130+O0± centerline of the
floodway lying generally at the existing ground line to the granite
limit.

The material sh~ll contain a minimum of 15 percent passing the #200
sieve when determined on a dry weight basis in accordance with
ASTM D 1140.

Type 3 shall consist of caliche and siltstone located as follows:
Between Station 87+O0± and Station 303+75± baseline of the dam
lying generally from 1 foot to 8 feet below the existing ground
line to the lower excavation limit.

Type 4 shall consist of sands and gravels and fractured granite
located as follows:
Between Station 87+00± and Station 305+75± baseline of the dam
lying occasionally between the existing ground line and the caliche
or siltstone limits.

Type 2 shall consist of silt, silty sand, gravelly silt, gravelly
silty sand, sand, gravelly sand, clayey gravelly sand and clayey
sand located as follows: Between Station 87+00± and Station
230+O0± baseline of the dam intermittently between the existing
ground line and 4 feet depth and occasionally between 4 feet depth
and the caliche or siltstone limit. Between Station 230+O0± and
Station 303+75± baseline of the dam, generally between the existing
ground line and the caliche limits. Between Station 103+38 and
Station 190+50± centerline of the Floodway, between the existing
ground line and the caliche or granite limits.

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS



The maximum size of rock fragments incorporated in this portion of
the fill shall be eighteen (18) inches.

(a) Four (4) passes per layer of fill of a pneumatic-tired roller
weighing at least 50 tons (Static Service Weight) .

(7) Sectional construction will be permitted in accordance with Section
4.e. of this specification.

6/77(23-10)

The moisture content of the material to be incorporated in this
portion of the fill shall be compatible with the material and
method of compaction to insure a dense fill that is well bonded
with the preceding and subsequent layers.

The maximum size of rock fragments incorporated in this portion of
the fill shall be nine (9) inches and the thickness of each layer
of fill placed shall not be greater than eighteen (18) inches
before compaction.

(b) Four (4) passes per layer of fill of a smooth-wheel vibrating
roller at least 72 inches wide, weighing at least one ton
(Static Service Weight) per foot of width and capable of
exerting a dynamic impact of at least 20,000 pounds at the
rate of at least 1200 times per minute.

The moisture content of the material to be incorporated in this
portion of the fill shall be compatible with the material to
insure a dense fill that is well bonded with the preceding and
subsequent layers.

The maximum size of rock fragments incorporated in this portion of
the fill shall be six (6) inches and the thickness of each layer
of fill placed shall not be greater than nine (9) inches before
compaction.

During the earth fill operations, the materials being placed shall
be maintained within a moisture content range of 2 percentage points
above to 2 percentage points below optimum.

(6) Compaction for earth fill type 5 shall be Class C. Materials
shall be compacted by four (4) passes per layer of fill of a
pneumatic-tired roller weighing at least 50 tons (Static Service
Weight).

(5) Compaction for earth fill type 4 and 6 shall be Class C. Materials
shall be compacted by one of the following methods.

(4) Compaction for earth fill types 1, 2 and 3 shall be Class A. The
materials shall be compacted to 95% of maximum dry density as
determined by laboratory procedures outlined in ASTM Designation
D 698, Method A.

(8) Measurement and payment will be by Method 2 and Method 6.

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS



(a) The roads between Stations 105+00 and 207+70.

b. Bid Item 5, Embankment Earth Fill

10. ITEMS OF WORK AND CONSTRUCTION DETAILS

6/77(23-8)

(d) The sediment basin dike extension between Station 0+00 and
Station 7+50.

(b) The diversion dikes at Inlet No. 23 at Station 182+70.

(c) The sediment basin dike between Station 10+48.78 and
Station 28+30±.

(2) Backfill material shall consist of suitable sands, silty sand,
silts and clays obtainable from the required excavations. The
material shall contain a minimum of 15 percent passing the
#200 sieve when determined on a dry weight basis in accordance
with ASTM D 1140.

(1) This item shall consist of placing and compacting backfill
around pipe inlets as shown on the drawings.

(1) This item shall consist of placing and compacting earth fill
to construct the following:

(7) Measurement and payment will be by Methods 1 and 6. Deduction
in volume will be made for embedded conduit and appurtenances.

(6) The moisture content of the"material incorporated in the fill
shall be maintained within the range of two (2) percentage
points below to two (2) percentage points above the optimum
moisture content.

(5) The maximum thickness of a layer before compaction shall be
six (6) inches.

(4) The maximum size of rock fragments incorporated in the fill
shall be three (3) inches.

(3) In Section 6, Compaction, Class A shall apply. The fill matrix
shall be compacted to at least 95 percent of the maximum density
obtained in compaction tests of the fill materials performed
by Method A, ASTM D 698 (Standard Proctor Test).

a. Bid Item 4, Structure Backfill

Items of work to be performed in conformance with this specification
and the construction details are:

Buckhorn-Mesa WPP, Arizona
Spook Hill Floodway



(4) The maximum size of rock fragments incorporated in the fill
shall be six (6) inches.

(5) The maximum thickness of a layer before compaction shall be nine
(9) inches.

(6) The moisture content of the material incorporated in the fill
shall be maintained within the range of two (2) percentage
points below to two (2) percentage points above the optimum
moisture content.

6/77(23-9)

(3) In Section 6, Compaction Class A shall apply. The fill matrix
shall be compacted to at least 95 percent of the maximum
density obtained in compaction tests of the fill materials
performed by Method A, ASTM D 698 (Standard Proctor Test).

(2) Fill material shall consist of suitable sands, silty sand,
silts and clays obtainable from the required excavations.
The material shall contain a minimum of 15 percent passing the
#200 sieve when determined on a dry weight basis in accordance
with ASTM D 1140.

(7) Measurement and payment will be by Methods 4 and 6.

Buckhorn-Mesa WPP, Arizona
Spook Hill F100dway



10. ITEMS OF WORK AND CONSTRUCTION DETAILS

(f) Precast electrical manholes

a. Subsidiary Item, Backfill

6/77(23-8)

(a) PVC main and lateral pipe

(b) Irrigation Systems

(c) PE emitter lateral pipe

(d) Emitter, PE riser and fittings

(e) Valve boxes

(1) This item shall consist of placing and compacting backfill around
the following items within the limits shown on the drawings.

(7) No separate payment will be made for compacted backfill. Compen­
sation for compacted backfill will be included in the payment for
PVC main and lateral pipe, irrigation systems, PE lateral ~ipe,

emitter, PE riser and fittings, valve boxes and precast electrical
manholes, Bid Items 1 through 9, and 21 as appropriate.

(2) Backfill material shall consist of suitable sands, silts or topsoil
obtained from the required excavations.

(6) The moisture content of the backfill materials shall be equivalent
to the moisture content of the adjacent materials.

(4) The maximum size of rock fragments incorporated within the backfill
to a depth of six (6) inches above the pipe shall be one (1) inch.
The maximum size of rock fragments incorporated within the remainder
of the backfill shall meet the requirements of the adjacent mater­
ials.

(5) The maximum thickness of a layer before compaction shall be
compatible with the compaction required.

(3) Section 6, Compaction, does not apply to this item. The material
shall be compacted to a density equivalent to the density of the
adjacent material.

Items of work to be performed in conformance with this specification and
the construction details are:

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS & Floodway
Landscape Treatment



Items of work to be performed in conformance with this specification
and the construction details are:

(1) This item shall consist of placing and compacting the
earth fill required in the road ramps at Brown, McKellips
and McDowell Roads within the limits shown on the drawings.

(6) The moisture content of the material incorporated in the
fill shall be maintained within the range of two (2) per­
centage points below to two (2) percentage points above
the optimum moisture content.

10/77(23-8)

(2) Earth fill materials to be used for this item shall con­
sist of three (3) main types, obtained from the required
excavation and borrow areas of the Spook Hill FRS and the
Spook Hill Floodway as follows:

(2) Backfill material shall be Type 2 as described in
Item 10 b (2). The material shall contain a minimum
of 15 percent passing the #200 sieve when determined
on a dry weight basis in accordance with ASTM D 1140.

(7) Measurement and payment will be by methods 1 and 6. De­
duction in volume will be made for embedded conduit and
appurtenances.

(4) The maximum size of rock fragments incorporated in the
fill shall be three (3) inches.

(5) The maximum thickness of a layer before compaction shall
be four (4) inches.

(3) In Section 6, Compaction, Class A shall apply. The
fill matrix shall be compacted to at least 95 per cent
of the maximum density obtained in compaction tests of
the fill materials performed by Method A, ASTM D 698
(Standard Proctor Test).

(1) This item shall consist of placing and compacting
structure backfill for the 108-inch diameter CMF
within the limits shown on Sheet 15 through 19 of
the drawings.

(b) Bid Item 6, Earth Fill

(a) Bid Item 5, Structure Backfill

Buckhorn Mesa WPP, Arizona
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Between Station 103+38 and Station 130+O0± centerline of the
floodway lying generally below the caliche lower limit.

Between Station 130+00± and Station 207+75± centerline of the
floodway lying generally below the existing ground line.

The material shall contain a maximum of 15 percent passing the
#200 sieve when determined on a dry weight basis in accordance
with ASTM D 1140.

10/77(23-9)

of sands and gravels and fractured granite
Between Station 87+O0± and Station 305+75±

lying occasionally between the existing
caliche or siltstone limits.

Between Station 103+38 and Station 130+00± centerline of the
floodway lying generally at the existing ground line to the
granite limit.

The material shall contain a mlnlmum of 15 percent passing the #200
sieve when determined on a dry weight basis in accordance with
ASTM D 1140.

Type 4 shall consist
located as follows:
baseline of the dam
ground line and the

Type 3 shall consist of caliche and siltstone located as follows:
Between Station 87+O0± and Station 303+75± baseline of the dam
lying generally from one (1) foot to eight (8) feet below the
existing ground line to the lower excavation limit.

Type 2 shall consist of silt, silty sand, gravelly silt? gravelly
silty sand, sand, gravelly sand, clayey gravelly sand and clayey
sand located as follows: Between Station 87+O0± and Station
230+O0± baseline of the dam intermittently between the existing
ground line and four (4) feet depth and occasionally between four
(4) feet depth and the caliche or siltstone limit. Between Station
230+00± and Station 303+75± baseline of the dam, generally between
the existing ground line and the caliche limits. Between Station
103+38 and Station 190+50± centerline of the Floodway, between the
existing ground line and the caliche or granite limits.

(3) The material shall be placed in the manner shown on Sheets 14
through 19 of the drawings, with Type 2 material routed to the
outside slopes as directed by the Engineer.

Buckhorn-Mesa WPP, Arizona
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(5) Compaction for earth fill type 4 shall be Class C. Materials
shall be compacted by one of the following methods.

(4) Compaction for earth fill types 2 and 3 shall be Class A.
The materials shall be compacted to 95% of maximum dry density
as determined by laboratory procedures outlined in ASTM Designa­
tion D 698, Method A.

Buckhorn-Mesa WPP, Arizona
Spook-Hill Road Ramps 10/77(23-10)

Measurement and payment will be by Method 2 and Method 6.

Sectional construction will be permitted in accordance with Section
4.e. of this specification.

The maximum size of rock fragments incorporated in this portion
of the fill shall be six (6) inches and the thickness of each
layer of fill placed shall not be greater than nine (9) inches
before compaction.

The maximum size of rock fragments incorporated in this portion of
the fill shall be nine (9) inches and the thickness of each layer
of fill placed shall not be greater than eighteen (18) inches
before compaction.

The moisture content of the ~aterial to be incorporated in this
portion of the fill shall be compatible with the material and
method of compaction to insure a dense fill that is well bonded
with the preceding and subsequent layers.

During the earth fill operations, the materials being placed shall
be maintained within a moisture content range of two (2) per­
centage points above to two (2) percentage points below optimum.

(a) Four (4) passes per layer of fill of a pneumatic-tired
roller weighing at least 50 tons (Static Service Weight).

(b) Four (4) passes per layer of fill of a smooth-wheel vibrat­
ing roller at least 72 inches wide, weighing at least one (1)
ton (Static Service Weight) per foot of width and capable of
exerting a dynamic impact of at least 20,000 pounds at the
rate of at least 1200 times per minute.

(7)

(6)
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1. SCOPE

24. DRAIN FILL

2. MATERIALS

3-7-69

(24-1)

CONSTRUCTION SPECIFICATION

Drain fill shall not be placed until the subgrade has been inspected
and approved by the Engineer. Drain fill shall not be placed over
or around pipe or drain tile until the installation of the pipe or
tile has been inspected and approved.

Foundation surfaces and trenches shall be clean and free of
organic matter, loose soil, foreign substances, and standing
water when the drain fill is placed. Earth surfaces upon or
against which drain fill will be placed shall not be ·scarified.

Drain fill shall be placed uniformly in layers not more than 12
inches deep before compaction. When compaction is accomplished
by manually controlled equipment,the layers shall be not more
than 8 inches deep. The material shall be placed in a manner to
avoid segregation of particle sizes and to insure the continuity
and integrity of all zones. No foreign materials shall be alloweq
to become intermixed with or otherwise contaminate the drain fill.

The work shall consist of furnishing, placing and compacting
drain fill required in the construc.tion of structure drains and
filters.

(Method 2) Drain fill materials shall be sand, gravel or crushed
stone or mixtures thereof obtained from the specified sources.
They shall be selected as necessary to avoid the inclusion of
organic matter, clay balls, excessive fine particles or other
substances that would interfere with their free-draining properties.

(Method l) Drain fill materials shall conform to the requirements
of Material Specification 521. ·At least 30 days prior to delivery
of the materials to the site the Contractor shall inform the
Contracting Officer in writing of the source from which he intends
to obtain them. The Contractor shall provide the Engineer free
access to the source for the purpose of obtaining samples for
testing.

4. PLACEMENT

3. BASE PREPARATION

SCS-WEST
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Traffic shall not be allowed to cross over drains at random.
Equipment crossovers shall be maintained, and the number and
location of such crossovers shall be established and approved
prior to the beginning of drain fill placement. Each crossover
shall be cleaned of all contaminating materials and shall be
inspected and approved by the Engineer before additional drain
fill is placed.

, Any damage to the foundation surface or to the sides or bottoms
of trenches occurring during placement of drain fL1t shall be
repaired before drain £ill placement is continued.

The upper surface of drain fill constructed concurrently with
adjacent zones of earth fill shall be maintained at an eleva­
tion at least one foot above the upper surface of the adjacent
fill.

Drain fill over or around pipe or drain tile shall be placed
in a manner to avoid any displacement of the pipe or tile in
line or grade.

5. CONTROL OF M)1SWRE

The moisture content of drain fill materials shall be controlled
as specified in Section 9. When the addition of water is
required, it shall be applied in such a way as to avoid exces­
sive wetting of adjacent earth fill. Except as specified in
Section 9, control of the moisture content will not be required.

6. COMPACTION

Drain fill shall be compacted according to the following require­
ments for the class of compaction specified:

Class A compaction. Each layer of drain fill shall be compacted
to a relative density of not less than 70 percent as determined
by ASTM Method D 2049-64T.

Class I compaction. Each layer of drain fill shall be compacted
by at least 2 passes, over the entire surface, of a steel-drum
vibrating roller weighing not less than 5 tons and exerting a
vertical vibrating force of not less than 20,000 pounds at
least 1200 times per minute, or by an approved equivalent method.

Class II compaction. Each layer of drain fill shall be compacted
by one of the following methods or by an approved equivalent
method:

(24-2)
2-21-73
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7.

8.

a. At least 2 passes, over the entire surface, of a pneumatic­
tired roller exerting a pressure of not fess than 75 pounds
per square inch.

b. At least 4 passes, over the entire surface, of the track of
a crawler-type tractor weighing not less than 20 tons.

c. Controlled movement of the hauling equipment so that the entire
surface is traversed by not less than one tread track of the
loaded equipment.

Class III compaction. No compaction will be required beyond that
resulting from the placing and spreading'oper~trons.

When compaction other than Class III compaction is specified
materials placed in trenches or other locations in~ccessible to
heavy equipment shall be compacted by meanS of manually controlled
pneumatic or vibrating tampers or by approved equivalent methods.

TESTING

The Engineer will perform such tests as are required to verify
that the drain fill materials and the ~r~in fill in place meet
the requirements of the specifications. These tests are not
intended to provide the Contractor with the information he needs
to asSUre that the materials and workmanship meet the require­
ments of the specifications, and their performance will not
relieve the Contractor of the responsibility of performing his
own tests for that purpose.

MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, the volume of drain fill within the neat lines shown
on the drawings or limits established by the Engineer will be
measured and computed to the nearest cubic yard. Where the Engineer
directs placement of drain fill outside the neat lines to replace
unsuitable foundation material, the volume of such drain fill will
be included, but only to the extent that the unsuitable condition is
not a result of the Contractor's operations.

Payment for drain fill will be made at the contract unit price for
each type of drain fill, complete in place. Except as otherwise
specified in Section 9, such payment will constitute full compensa­
tion for all labor, materials, equipment and all other items neces­
sary and ~ncidental to the performance of the work.

(24-3)

2-21-73
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II

2-21-73

(24-4)

Compensation for any item of work described in the contract but not II
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the
items to which they are made subsidiary are identified in Section 9 II
of this specification.·

SCS-WEST



a. Bid Item 10, Drain Fill

9. ITEMS OF WORK AND CONSTRUCTION DETAILS

(2) In Section 2, Materials, Method 1 shall apply.

6/77

100
76-100
52- 80
28- 56

8- 38
0- 3

Percent Passing
(Dry weight basis)

(24-5)

3 inches
3/4 inch
#4
#16
#40
#200

Sieve Size

Size No. 67 blended with fine aggregates in accordance with ASTM
C 33 meets these requirements.

(6) Measurement and payment will be made in accordance with Section 8.

(5) The moisture content shall be maintained in a range to accomplish
the specified compaction without bulking or dilatance.

(4) In Section 6, Compaction, Class II shall apply. Drain fill within
two (2) feet of concrete structures shall be compacted by manually
controlled equipment approved by the Engineer.

(3) The required gradation of the drain fill shall be

(1) This item shall consist of furnishing and placing all the drain
fill materials required adjacent to the 6-inch diameter drain
systems as shown on the drawings.

Items of work to be performed in conformance with this specification and the
construction details are:

Buckhorn-Mesa WPP, Arizona
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3. EXCAVATION

1. SCOPE

26. SALVAGING AND SPREADING TOPSOIL

3-7-69

(26-1)

CONSTRUCTION SPECIFICATION

After the site has been cleared and grubbed the topsoil shall be
removed from the designated areas and. shall be stockpiled at loca­
tions approved by the Engineer. Objectionable materials encountered
during excavation shall be removed and buried at locations approved
by the Engineer or otherwise removed from the construction site.

After placement is completed the surface of the topsoil shall be
finished to a reasonably smooth surface.

(Method 2) Spreading shall not be done when the ground or topsoil
is frozen, excessively wet or otherwise in a condition detrimental
to the work. Surfaces designated to be covered shall be l~ghtly

scarified just prior to the spreading operation. Where 'compacted
fills are designated to be covered by topsoil, the topsoil shall
be placed concurrently with the fill and shall be bonded to the
compacted fill with the compacting equipment.

After placement is completed the surface of the topsoil shall be
finished tO,a reasonably smooth surface.

Topsoil shall consist of friable surface soil reasonably free of
grass, roots, weeds, sticks, stones or other foreign materials.

.... -
The work shall consist of salvaging topsoil 'from borrow pits or
required excavations and spreading it on the areas shown on the
drawings to the specified depths.

(~thod 1) Spreading' shall not be done when th~ ground or topsoil'
is frozen" exc'essively.'wet or ,otherwise in a condition detrimental
to the work. 'Surfaces designated to be covered shall be lightly
scarified just prior to the spreading operation.

4: SPREADING

2. QUALITY OF TOPSOIL

SCS-WEST
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5. MEASUREMENT AND PAYMENT

Payment for topsoil spread on the surfaces of embankments,
levees, dikes and other earth fills will be considered as
included in the payment for the item of earth fill under which
the embankment, levee, dike or other earth fill is constructed.

(Use with All Methods) Compensation for any item of work
described in the contract but not listed in the bid schedule
will be included in the payment for the item of work to which
it is made subsidiary. Such items and the.items to which they
are made subsidiary are identified in Section 6 of this
specification.

(26-2)

(Method 2) The total area of the surfaces covered by topsoil
will be computed to the nearest square yard .~xcept that the­
areas of the surfaces of embankments, levees; dikes and other
earth fills will not be included for payment. Payment for
salvaging and placing topsoil will be made at the contract
unit price. Such payment will constitute full payment for all
materials, labor and equipment and all other items necessary
and incidental to the completion of the work, including
excavating, stockpiling, hauling, and spreading.

(Method 1) The total area of the surfaces covered by topsoil
will be computed to the nearest square yard. Payment for
salvaging and placing topsoil will be made at the contract
unit price .. Such payment will constitute full compensation
for all materials, labor and equipment and all other items
necessary and incidental to the completion of the work,
including excavating, stockpiling, hauling, and spreading.

(Method 3) For items of work for which specific unit prices are
established in the contract, the volume of topsoil salvaged and
spread will be measured by cross section surveys of the stock­
pile from which it is taken if it is stockpiled; otherwise, of
the area from which it is borrowed; and will'be computed to the
nearest cubic yard by the method of average cross-sectional
end areas. Payment for salvaging and spreading topsoil will
be made at the contract unit price. Such payment will constitute
full compensation for all labor, materials, equipment and all
other items necessary and incidental to the performance of the
work, including excavating, stockpiling, hauling, and spreading.

SCS-WEST



6. ITEMS OF WORK AND CONSTRUCTION DETAILS

(7) Measurement and payment will be by Method 1.

(5) The material shall be placed at a natural moisture content.

10/77(26-3)

(c) The maximum size of rock fragments incorporated in the topsoil
shall be twelve (12) inches and the maximum content of rock
two (2) inches and larger in the soil shall not exceed twenty
(20) percent.

(a) ·Brown Road ramp slopes between Brown Road Centerline Station
13+O0± and Station 24+O0±.

(a) The material shall contain not less than twenty (20) percent fines
(material passing the No. 200 sieve) when tested in accordance
with ASTM D 1140 on the portion of soil mass finer than.a
three-(3) inch square screen opening.

(b) The maximum size woody particle incorporated in the topsoil
shall be six (6) inches.

(1) This item shall consist of furnishing and installing a twelve-(12)
inch average thickness of topsoil including salvaging, mixing,
stockpiling, and spreading on the upstream and downstream slopes
of the dam and the outside slopes of the emergency spillway banks
as shown on the drawings and staked in the field.

(2) Materials for the topsoil shall consist of silt, silty sand, and
clayey sand blended with chipped or shredded material and shall be
obtained from the upper one (1) foot of the required excavation in
Bid Item 5, Foundation Excavation, Common; Bid Item 6, Channel
Excavation, Common; Salt-Gila Aqueduct borrow areas; and reservoir
borrow areas.

(3) The material shall conform to the following requirements:

(6) No compaction shall be required for twelve-(12) inch thickness of
topsoil.

(4) In Section 4, Spreading, Method 1 shall apply.

(1) This item shall consist of furnishing and installing a six-(6)
inch average thickness of topsoil including salvaging, mixing, stock­
piling, and spreading of topsoil in the following areas as shown
on the drawings and staked in the field.

Items of work to be performed in conformance with this specification and
the construction details are:

a. Bid Item 11, Salvaging and Spreading Topsoil - 12-inch Thickness

b. Bid Item 12, Salvaging and Spreading Topsoil - 6-inch Thickness

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS
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(g) The North and South Pump Stations.

(3) The material shall conform to the following requirements:

(c) McDowell Road ramp slopes between McDowell Road Centerline
Station 14+00± and Station 24+00±.

10/77(26-4)

(b) McKellips Road ramp slopes between McKellips Road Centerline
Station 13+50± and Station 27+50±.

(d) The channel excavation in the reservoir between dam baseline
Station 198+O0± and Station 212+O0±, also between dam baseline
Station 265+O0± and Station 280+O0±.

(e) The abandoned Usery Pass Road right-of-way between dam baseline
Station 153+00± and Station 155+00± 980'± rt. and 67± 1t.,
and the abandoned Hermosa Vista Drive right-of-way between dam
baseline Station 239+00 and Station 245+00, 1032'± rt. and 78'±
1 t.

(f) The dressed waste areas located in the reservoir adjacent to
Station 110+00, Station 148+43, Station 180+00, Station 230+90,
and Station 300+00 baseline of the dam.

(h) The dressed reservoir borrow areas adjacent to the principal
spillway inlet channel between dam baseline Station 105+00 and
Station 115+00, Station 140+00 and Station 153+00, Station
156+00 and Station 195+00, Station 220+00 and Station 242+00,
Station 246+00 and Station 260+00, and Station 280+00 and"
Station 290+00.

(a) The material shall contain not less than twenty (20) percent
fines (material passing the No. 200 sieve) when tested in
accordance with ASTM D 1140 on the portion of soil mass
finer than a three-(3) inch square screen opening.

(b) The maximum size woody particle incorporated in the topsoil
shall be six (6) inches.

(c) The maximum size of rock fragments incorporated in the topsoil
shall be twelve (12) inches and the maximum content of rock
two (2) inches and larger in the soil shall not exceed twenty
(20) percent.

(2) Materials for the topsoil shall consist of silt, silty sand, and
clayey sand blended with chopped or shredded material and shall be
obtained from the upper one (1) foot of the required excavation
in Bid Item 5, Foundation Excavation, Common, Bid Item 6, Channel
Excavation, Common, Salt-Gila Aqueduct borrow areas, and reservoir
borrow areas.

Buckhorn-Mesa WPP, Arizona
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(4) In Section 4~ Spreading~ Method 2 shall apply.

(5) The material shall be placed at a natural moisture content.

(6) Measurement and payment will be by Method 1.
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CONSTRUCTION SPECIFICATION

1. SCOPE

2. MATERIALS

3-1-74
( 31-1)

Air-entraining admixtures shall conform to the requirements of
Material Specification 532. If air-entraining cement is used,
any additional air-entraining admixture shall be of the same type
as that in the cement. .

31. CONCRETE

Curing compound shall conform to the requirements of Material
Specification 534.

Waterstops shall conform to the requirements of Material Specifi­
cations 537 and 538 for the specified kinds.

Preformed expansion joint filler shall conform to the requirements
of Material Specification 535.

Shear plates shall conform to the requirements of Material Speci­
fication 581 for structural quality or commercial or merchant
quality steel. Structural quality shall be used if specifically
designated in the drawings or specifications.

Water-reducing. set-retarding admixt~res sh 11 conform to the
requirements of Material Specification 533.

Aggregates shall conform to the requirements of Material Specifi­
cation 522 unless otherwise specified. The grading of coarse
aggregates shall be as specified in Section 26.

Water used in mixing or curing concrete shall be clean and free
from injurious amounts of oil, salt, acid, alkali, organic matter
or'other deleterious substances.

The work shall consist of furnishing, forming, placing, finishing
and curing portland cement concrete as required to build the
structures named in Section 26 of this specification.

Portland cement shall conform to the requirements of Material
Specification 531 for the specified type. One brand only of any
type of cement shall be used in any single structure as defined
in Section 26.

SCS-WEST



The consistency of the concrete shall be such as to allow it to
be worked into place without segregation or excessive laitance.
Unless otherwise specified, he slump shall be:

(Method 1)

3. CLASSES OF CONCRETE

I
I
I
I'
,I
I'
I'
I
'I
I
I
I
I
I
I
I
I
I

3-1-74

7
6
5
4 1/2

6 to 9
5 to 8
4 to 7

Minimum
Cement Content
(bags/cu. yd.)

Air Content (%)

(31-2)

5000
4000
3000
2500

5
6
7
8

Minimum
Compressive Strength

at 28 days (psi)

Maximum Net
Water Content
(gallons/bag)

5000
4000
3000
2500

Maximum Size Aggregate.
3/8 inch to 1/2 inch
Over 1/2 inch to 1 inch
Over 1 inch to 2 1/2 inches

Class of Concrete

5000X
4000X
3000X­
2500X

Class of
Concrete

Unless otherwise specified the air content (by volume) of the
concrete at the time of placement shall be:

Concrete shall be classified according to the required compres­
sive strength. The strength of the cpncrete at 28 days shall
equal or exceed the Minimum Compressive Strength tabulated
below for the class of concrete specified.

Concrete shall be classified as follows:

(Method 2)

SCS-WEST
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The followinl te.t. will be parfor d by the methodl indicated:
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C 1721

C 1431

U -4)

Saaapl1nl
Slump Tilt

When it i. anticipated that a water-reducing, .et-r tarding
admixture will be uled, the Contr ctor shall furni.h to the
Enlineer a .ampl of the admixture he proposes to ule sufficient
for the tl.t. requir d by Material Specification 533, Section 4.
Concrete containing the admixture ahall not be plac d until t.lt
re.ult. have been obtained .howing that itl performance in the
job mix meet. the requirementl of Material Specification 533,
Section 4.

The u.e of calcium chloride or other accel rator. ~r antifree.e
compound. will not b allowed.

When .pecified, water reducing, .et-retarding admixture .hall
be Uled. When condition. are .uch that the temperatur~ of the
concrete at the time of pl cement 11 con.i.tently above 750

p, a
water-reducinl, .et-r tarding admixture may be u.ed, at the
option of the Contracto~. The cement content .hall be lame al
that requirld in the mix without the admixture •

•

If .uch chanle. r nece••ary, no concrete containing .uch new
or altered material. shall b placed until che Engineer ha.
de.ilnated a rev1. d job mix.

After the job mix hal been de.ign ted, neither the .ourc ,
character or Iradins of the agar.gate. nor the type or brand
of cement or admixture .hall be chan ed without prior notice
to the Enlineer.

Job mix proportions and batch weights will be determined ~y
the Engineer. During the courle of the ~rork, the Engineer
will adju.t the job mix proportions and batch weights when-
ever nece..ary.

When acceptahle sources, types and gradings of aggregates are
designated in the contract, certifications for such aggregatel
will not be required.

evidence latilfactory to the Engineer that the proposed
materials meet the requirements of the specifications.

6.



7. f-lANDLING AND MEASUREMENT OF MATERIALS

(1) Determining uniformity of the batch.

(2) Checking compliance with requirements for slump
and air content when the batch is discharged over
an ext~nded period of time.

3-1-74

Method
(ASTM Designation)

C 2311 or C 1731

C 311 or C 42
C 392 or C 42
C 138

(31-5)

Test

Air Content
Compression Test Specimens
Compressive Strength
Unit Weight

ITests of a por-tion of a batch may be made on samples
representative of that portion for any of the following
purposes:

(3) Checking compliance of the concrete with the
specifications when the whole amount being placed
in a small structure, or a distinct portion of a
larger structure, is less than full batch.

2 For each strength test of specimens made according to ASTM
Designation C 31, 3 standard test specimens shall be made.
The test result shall be the average of the strengths of
the 3 specimens, except that if one specimen in the test
shows manifest evidence of improper sampling, molding or
testing, it shall be discarded and the strengths of the
remaining 2 specimens shall be averaged. Should more
than one specimen representing Ii test show such defects,
the entire test shall be discarded.

The Engineer shall have free entry to the plant and equipment
furnishing concrete under rhe contract. Proper facilities shall
be provided for the Engineer to inspect materials, equipment and
prQcesses and to obtain samples of the concrete. All tests and
inspections will be conducted so as not to interfere unneceRsarily
with the manufacture and delivery of the concrete.

Aggregates shall be stored or stockpiled in such a manner that
separation of coarse and fine particles of each size will be
avoided and that various sizes will nct become intermixed before
proportioning. Methods of handling and transporting aggregates
shall be such as to avoid contamination, excessive breakage,
segregation or degradation, or intermingling of various sizes.

SCS-WEST
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8. MIXERS AND MIXING

Aggregates - plus or minus 2.0 percent

Except at otherwise provided in Section 8, cement and aggregates
shall be measured as follows:

3-1-74

_ plus or minus 1.0 percentCement

Concrete may be furnished by batch mixing at the site of the work
or by ready-mix methods.

Dry admixtures shall be measured by weight, and p~ste or liquid
admixtures by weight or volume, within a limit of accuracy of
3 percent.

Mixing water shall consist of water added to the batch, ice
added to the batch, water occurring as surface moisture on the
aggregates and water introduced in the form of admixtures. The
added water shall be measured by weight or volume to an accuracy
of 1 percent of the required total mixing water. Added ice
shall be measured by weight. Wash water shall not be used as a
portion of the mixing water for succeeding batches.

Measuring tanks for mixing water shall be of adequate capacity to
furnish the maximum amount of mixing water required per batch and
shall be equipped with outside taps and valves to provide for
checking their calibration unless other means are provided for
readily and accurateiy determining the amount of water in the

tank.

Aggregates shall be measured by weight. Mix proportions shall be
based on·saturated, surface-dry weights. The batch weight of each
aggregate shall be the required saturated, surface-dry weight plus
the weight of surface moisture it contains.

Cement shall be measured by weight or in bags of 94 lbs. each.
When cement is measured by weight, it shall be weighed on a scale
separ~te from that used for other materials, and in a hopper
entirely free and independent of the hopper used for weighing the
aggregates. When cement is measured in bags, no fraction of a
bag shall be used unless weighed.

The quantities of cement and aggregates in each batch of co~crete,
as indicated by the scales, shall be within the following percent-
ages of the required batch weights:

Scales for weighing aggregates and cement shall be beam type or
springless dial type. TIley shall be accurate within I percent
under operating conditions. All exposed fulcrums, clevises and
similar working parts of scales shall be kept clean.



If truck mixers are used, the requirements below for truck mixers
and truck-mixed concrete shall apply.

Controls shall be provided to insure that the batch cannot be
discharged until the required mixing time has elapsed.

No mixing water in excess of the amount called for by the job
mix shall be added to the concrete during mixing or hauling or
after arrival at the delivery point.

3-1-74(31-7)

Volumetric batching and continuous mixing at the site. Unless
otherwise specified, volumetric batching and continuous m~x1ng at
the construction site will be permitted if approved by the Contract­
ing Officer. The batching and mixing equipment shall conform to the
requirements of ASTM Specification C 685 and shall be demonstrated
prior to placement of concrete, by tests with the job mix, to pro­
duce concrete meeting the specified proportioning and uniformity
requirements. Concrete made by this method shall be produced,
inspected, and certified in conformance with sections 6.,7.,8.,
13., and 14. of ASTM Specification C 685.

The batch shall be so charged into the mixer that some water
will enter in advance of the cement and aggregates and all
mixing water shall be introduced into the drum before one-fourth
of the mixing time has elapsed.

Batch mixing at the site. For concrete mixed at the site of the
work with paving mixers or stationary c~nstruction mixers, the
time of mixing after all cement and aggregates are in the mixer
drum shall be not less than 1-1/2 minutes.

Concrete shall be uniform and thoroughly mixed when delivered
to,the work. Variations in slump of more than 1 inch within a
batch will be considered evidence of inadequate mixing and
shall be corrected by changing batching procedures, increasing
mixing time, changing mixers or other means. Mixing time shall
be within the limits specified below unless the Contractor
demonstrates by mixer performance tests that adequate uniform­
ity is obtained by different times of mixing. For this purpose
the testing program and uniformity requirements shall be as
set forth in ASTM Designation C 94.

Mixers shall be capable of thoroughly mixing the concrete ingre­
dients into a uniform mass within the specified mixing time and
of discharging the mix without segregation. Each mixer or
agitator shall bea~ a manufacturer's rating plate indicating
the rated capacity and recommended speeds of rotation, and
shall be operated in accordance with these recommendations.

SCS-WEST
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H. Truck-mixed concrete--Mixed completely in a truck mixer.

b. Shrink-mixed concrete--Mixed partially in a stationary mixer,
and the mixing completed in a truck mixer.

Ready-mixed concrete. Ready-mixed concrete shall be mixed and
delivered to the site of the work by one of the following methods:

3-1-74(31-8)

Shrink-mixed concrete. When concrete is partially
mixed at a central plant and the mixing is completed
in a truck mixer, the mixing time in the central plant
mixer shall be the minimum required to intermingle the
ingredients and shall be not less than 30 seconds. The
mixing shall be completed in a truck mixer and the
number of revolutions of the drum or blades at mixing
speed shall be not less than 50 nor more than 100.
Mixing in excess of 100 revolutions shall be at the
speed designated by the manufacturer of the equipment
as agitating speed.

Truck-mixed concrete. When concrete is mixed in a
trul:k mixer loaded t a its maximum capacity, the
number of revolutions of the drum or blades at
mix ing speed shall be not less than 70 nor more
than 100. If the batr.h is at least 1/2 cubic yard
less than maximum capacity, the number of revolu­
tions at mixing spe( d may be reduced to not Jess
than 50. Mixing in excess of 100 revolutions shall
be at t·lle speed des: gnated by the manufacturer of
the equipment as agitating speed. The mixing
opera tion shall begi n wi th in 30 minutes a fter the
cement has been add(·d to the aggregates and the
water shall be added during mixing. When mixing
is begun during or immediately after charging,
a portion of the mixing water shall be added ahead
of, or with, the other ingredients.

c. Central-mixed concrete--Mixed completely in a stationary
mixer and the mixed concrete transported to the point of
delivery in a truck agitator or in a truck mixer operating
at agitating speed or in nonagitating equipment.

1ruck mbsers and agitatcrs shall be equipped witll revolution
counters by which the number of revolutions ef the drum or blades
may be readily verified •

. When ready-mixed concrete is furnished, the Contractor shall
furnish the Engineer a f'tatement-of-delivery ticket showing the
time of loading, the re\"olution counter reading at the time of
loading and tile quantities of materials used for each load of

concrete.
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roRMS

PREPARATION OF FORMS AND SUBGRADE

All edges that will be exposed to view when the structure is
completed shall be chamfered, unless finished with molding tools
as specified in Section 20.

3-1-74

For central-mixed concrete,
mixer shall meet the same
mixing at the site.

(31-9)

Central-mixed concrete.
mixing in the stationary
requirements as batching

~~en an agitator, or truck mixer used as an agitator,
transports concrete that has been completely mixed in
a stationary mixer, mixing during transportation shall
be at ,the speed designated by the manufacturer of the
equipment as agitating speed.

The use of nonagitating equipment to transport concrete
to the si te of the \"ork will be permit let! only if the
consistency and uniformi.ty of the concrete as discharged
at the point of delivery meet the requirements of this speci-
fication. Bodies of nonagitating hauling equipment shall be so
constructed that leakage of the concrete mix, or any part thereof,
will not occur. Concrete hauled in open-top vehicles shall be
protected against access of rain, and against exposure to the
sun of more than 20 minutes when the air temperature is above
75 0 F.

Forms shall be of wood, plywood, steel or other approved material
and shall be mortar tight. The forms and associated falsework
shall be substantial and unyielding and shall be constructed so
that the finished concrete will conform to the specified dimen­
sions and contours. Form surfaces shall be smooth and free from
holes, dents, sags or other irregularities. Forms shall be
coated~ith a nonstaining form oil before being set into place.

Metal ties or anchorages within the forms shall be equipped with
cones, she-bolts or other devices that permit their removal to a
depth of at least one inch without injury to the concrete. Ties
designed to break off below the surfa~e of the concrete shall
not be used without cones.

Prior to placement of concrete the forms and sub grade shall be free
of chips, sawdust, debris, water, ice, snow, extraneous oil, mortar
or other harmful substances or coatings. Any oil in the reinforcing
steel or other surfaces required to be bonded to the concrete shall
be removed. Rock surfaces shall be cleaned by air-water cutting,
wet sandblasting or wire brush scrubbing, as necessary, and shall
be wetted immediately prior to placement of concrete. Earth sur­
faces shall be firm and damp. Placement of concrete on mud, dried
earth, uncompacted fill or frozen subgrade will not be permitted.

9.
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11. CONVEYING

12. PLACING

Weepholes in walls or slabs shall be formed with nonferrous mate­
rials.

3-1-74 I(31-10)

Concrete shall not be placed until the subgrade, forms and steel
reinforcement have been inspected and approved.

Items to be embedded in the concrete shall be positioned accurately
and anchored firmly.

No concrete shall be placed except in the presence of the Engineer.
The Contractor shall give reasonable notice to the Engineer each
time he intends to place concrete. Such notice shall be far enough
in advance to give the Engineer adequate time to inspect the sub­
grade, forms, steel reinforcement and other preparations for
compliance with the specifications before concrete is delivered
for placing.

Unless otherwise specified, when concrete is to be placed over
drain fill, the contact surface of the drain fill shall be covered
with a layer of asphalt-impregnated building paper or polyvinyl
sheeting prior to placement of the concrete. Forms for weepholes
shall extend through this layer into the drain fill.

Concrete shall be delivered to the site and discharged into the
forms within 1-1/2 hours after the introduction of the cement to
the aggregates. In hot weather or under conditions contributing to
quick stiffening of the concrete, or when the temperature of the
concrete is 85 0 F or above, the time between the introduction of
the cement to the aggregates and discharge shall not exceed 45
minutes. The Engineer may allow a longer time, provided the set­
ting time of the concrete is increased a corresponding amount by
the addition of an apptoved set-retarding admixture. In any case,
concrete shall be conv~yed from the mixer to the forms as rapidly
as practicable, by met~ods that will prevent segregation of the
aggregates or loss of mortar. Concrete shall not be dropped more
than 5 feet vertically unless.suitable equipment is used to prevent
segregation •.

The Contractor shall have a1+ equipment and materials required
for curing available at the site ready for use before placement
of concrete begins.

The concrete shall be deposited as closely as possible to its
final position in the forms and shall be worked into the corners
and angles of the forms and around all reinforcement and embedded
items in a manner to prevent segregation of aggregates or exces­
sive 1aitance. The depositing of concrete shall be regulated so
that the concrete may be consolidated with a minimum of lateral
movement.
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14. CONSOLIDATING

The use of vibrators to transport concrete in the forms or convey­
ing equipment will not be permitted.

If placing is discontinued when an incomplete layer is in place,
the unfinished end of the layer shall be formed by a vertical
bulkhead.

3-1-74(31-11)

Unless otherwioe specified, concrete shall be consolidated with
internal type mechanical vibrators capable of transmitting vibra­
tion to·the concrete at frequencies not less than 6000 impulses
per minute.

Successive layers shall be placed at a fast enough rate to prevent
the formation of "cold joints." If the surface of a layer of
concrete in place sets to the degree that it will not flow and
merge with the succeeding layer when ~iblated, the Contractor shall
discontinue placing concrete and shall make a construction joint
according to the procedure specified in Section 15.

Vibration shall not be applied directly to the reinforcement steel
or the forms nor to concrete that has hardened to the degree that
it does not become plastic when Vibrated.

The location, manner and duration of the application of the vibra­
tors shatl be such as to secure maximum consolidation of the
concrete without causing segregation of the mortar and coarse
aggregate, and without causing water or cement paste to flush to
the surface.

The Contractor shall provide a sufficient number of vibrators to
properly consolidate the concrete immediately after it is placed
in the work. Vibration shall be applied in the freshly deposited
concrete by slowly inserting and removing the vibrator at points
uniformly spaced and not farther apart than twice the radius over
which the vibration is visibly effective. The vibrator shall
extend into the previously placed layer of fresh concrete, at all
points, to insure effective bond between layers.

Un~ess oth:rwise specified, slab concrete shall be placed to design
thIckness In one continuous layer. Formed concrete shall be placed
in horizontal layers not more than 20 inches thick. Hoppers and
chutes, pipes or "elephant trunks" shall be used as necessary to
prevent splashing of mortar on the forms and reinforcin~ steel above
the layer being placed.

~nternal stays and braces, serving temporarily to hold the forms
~n correct shape and alignment prior to placement of concrete at
their locations, shall be removed 'when the concrete has been
placed to an elevation such as to render their service unnecessary.

13. LAYERS
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15. CONSTRUCTION JOINTS

(Method 1)

(Method 2)

3-1-74,(31-12)

In walls and col4ffins as each lift is completed, the top surfaces
shall be immediately and carefully protected from any condition
that might adversely affect the hardening of the concrete.

Construction joints shall be made at the locations shown on the
drawings. If construction joints are needed which are not shown
on' the drawings, they shall be placed in locations approved by the
Engineer.

Where a feather edge would be produced at a construction joint, as
in the top surface of a sloping wall, an insert form shall be used
so that the resulting edge thickness on either side of the joint
is not less than 6 inches.

Vibration shall be supplemented by spading and hand tamping as
necessary to insure smooth and dense concrete along form surfaces,
in corners and around embedded items.

Steel tying and form construction adjacent to concrete in place
shall not be started until the concrete has cured ~t least 12
hours. Before new concrete is deposited on or against concrete
that has hardened, the forms shall be retightened. New concrete
shall not be placed until the hardened concrete has cured at
least 12 hours.

Surfaces of construction joints shall be cleaned of all unsatis­
factory concrete, laitance, coatings, stains or debris by either
wet sandblasting after the concrete has gained sufficient strength
to resist excessive cutting, or air-water cutting as soon as the
concrete has hardened sufficiently to prevent the jet from dis­
placing the coarse aggregates, or both. The surface of the
concrete in place shall be cut to expose clean, sound aggregate
but not so deep as to undercut the edges of larger particles of
the aggregate. After cutting~ the surface shall be thoroughly
washed to remove all loose material. If the surface is congested
by reinforcing steel, is relatively inaccessible, or it is consi­
dered undesirable to disturb the concrete before it is hardened,
cleaning of the joint by air-water jets will not be permitted and
the wet sandblasting method will be required after the concrete
has hardened.

Surfaces of construction joints shall be cleaned of all unsatis­
factory concrete, laitance, coatings, stains, or debris by wash­
ing and scrubbing with a wire brush or wire broom or by other
means approved by the Engineer.
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18. REMOVAL OF FORMS

17. WATERSfOP S

16. EXPANSION AND CONTRACTION JOINTS

7 days

Time

14 days

24 hours

Element

Beams, arches - supporting forms and shoring

Conduits, deck slabs - supporting (inside) forms
and shoring

Conduits (outside forms), sides of beams, small
structures

(Use with Either Method)

Forms shall be removed only when the Engineer is present and shall not
be removed without his approval. Forms shall be removed in such a way
as to prevent damage to the concrete. Supports shall be removed in a
manner that will permit the concrete to take the stresses due to its
own weight uniformly and gradually.

Preformed expansion joint filler shall be held firmly in the correct
position as the concrete is placed.

The surfaces shall be kept moist for at least one hour prior to
placement of new concrete. The new concrete shall be placed
directly on the cleaned and washed surface.

Expansion and contraction joints shall be made only at locations
shown on the drawings.

Exposed concrete edges at expansion and contraction joints shall be
carefully tooled or chamfered, and the joints shall be free of mortar
and concrete. Joint filler shall be left exposed for its full length
with clean and true edges.

When open joints or weakened plane "dummy" joints are specified, the
joints shall be constructed by the insertion and subsequent removal
of a wood strip, metal plate or other suitable template in such a
manner that the corners of the concrete will not be chipped or broken.
The edges of the concrete at the joints shall be finished with an
edging tool prior to removal of the joint strips.

Waterstop~ shall be held firmly in the correct position as the concrete
is placed. Joints in metal waterstops shall be brazed or welded.
Joints in rubber or plastic waterstops shall be cemented, welded or
vulcanized as recommended by the manufacturer.

(Method 1)

Forms shall not be removed sooner than the following minimum times after
the concrete is placed. These periods represent cumulative number of
days and fractions of days, not necessarily consecutive, during which
the temperature of the air adjacent to the concrete is above 50°F.



FINISHING FORMED SU~ACES

All concrete surfaces shall be true and even, and shall be free from
open or rough spaces, depressions or projections.

lAge of stripped concrete shall be at least 7 days before any load
is applied other than the weight of the column or wall itself and
the forms and scaffolds for succeeding lifts.

I
I
I
I
I
I
I
I

7 days

Time

7 days

3-1-74

more than 30 feet of wall

risers - with no side

(31-14)

Element

Columns, walls, spillway
or vertical load:

Concrete supporting
in place above it

Columns, walls, spillway risers - with side or
vertical load

Holes left by form bolts or straps which pass through the
wall shall be filled solid with mortar.

Patching mortar shall be thoroughly compacted into place to
form a dense, well-bonded unit, and the in-place mortar shall
be sound and free from shrinkage cracks.

All patched areas shall be cured as specified in Section 21.

Concrete supporting 20 to 30 feet of wall in
place above it l 3 days

Concrete supporting not more than 20 feet of
wall in place above it l 24 hours

Imme~iately after the removal of forms:

All bulges, fins, form marks or other irregularities which
in the judgment of the Engineer will adversely affect the
appearance or function of the strUcture shall be removed.
All form bolts and ties shall be removed to a depth at least
1 inch below the surface of the concrete. The cavities pro­
duced by form ties and all other holes of similar size and
depth shall be thoroughly cleaned and, after the interior
surfaces have been kept continuously wet for at least 3
hours, shall be carefully packed with a dry patching mortar
(preshrunk) mixed not richer than 1 part cement to 3 parts
sand.

(Method 2)
Forms, supports and housings shall not be removed until the concrete
has attained the strength specified in Section 26 for this purpose.
The strength will be determined by compression testing of test cylin­
ders cast by the Engineer for this purpose and cured at the work site
in the manner specified in ASTM Method C 31 for determining form
removal time.

19.
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eo. FINISHING UNFORMED SURFACES
All exposed surfaces of the concrete shall be accurately screeded
to grade and then float finished, unless specified otherwise.

Excessive floating or troweling while the concrete is soft will
not be permitted.

The addition of dry cement or water to the surface of the screeded
concrete to expedite finishing will not be allowed.

Joints and edges on unformed surfaces that will be exposed to view
shall be chamfered or finished with molding t~ols.

21. CURING

Concrete shall be prevented from drying for a curing period of at
least 7 days after it is placed. Exposed surfaces shall be kept
continuously moist for the entire period or until curing compound
is applied as specified below. Moisture shall be maintained by
sprinkling, flooding or fog spraying, or by covering with continu­
ously moistened canvas, cloth mats 1 straw, sand or other approved
material. Wood forms (except plywood) left in place during the
curing period shall be kept wet. Formed surfaces shall be tho­
roughly wetted immediately after forms are removed and shall be
kept wet until patching and repairs are completed. Water or
covering shall be applied in such a way that the concrete surface
is not eroded or otherwise damaged.

Water for curing shall be clean and free from any substances that
will cause discoloration of the concrete.

Except as otherwise specified in Section 24, and except for con­
struction joint surfaces, concrete may be coated with curing
compound in lieu of the continued application of moisture.

The compound shall be sprayed on the moist concrete surfaces as
soon as free water has disappeared, but shall not be applied to
any surface until patching, repairs and finishing of that surface
are completed.

The curing compound shall be thoroughly mixed immediately before
applying, and shall be applied at a uniform rate of not less than
one gallon per 150 square feet of surface. It shall form a uni­
form, continuous, adherent film that shall not check, crack or
peel, and shall be free from pin holes or other imperfections.

Curing compound shall not be applied to surfaces requiring bond
with subsequently placed concrete, such as construction joints,
shear plates, reinforcing steel and other embedded items.

(31-15)



Surfaces subjected to heavy rainfall or running water within 3
hours after the compound has been applied, or surfaces damaged
by subsequent construction operations during the curing period
shall be resprayed in the same manner as for the original appli­
cation.

22. REMOVAL OR REPAIR

When concrete is honeycombed, damaged or otherwise defective,
the Contractor shall remove and replace the structure or struc­

,tural member containing the defective concrete, or correct or
repair the defective parts. The Engineer will determine the
required extent of removal, replacement or repair.

Prior to starting repair work the Contractor shall obtain the
Engineer's approval of his plan for making the repair. Such
approval shall not be considered a waiver of the Contracting
Officer's right to require complete removal of defective work
if the completed repair does not produce concrete of the required
quality and appearance.

Repair work shall be performed only when the Engineer is present.

Repair of 'formed surfaces shall be started within 24 hours after
removal of the forms.

Except as otherwise approved by the Engineer, the appropriate
methods described in Chapter VII of the Concrete Manual, Bureau
of Reclamation, U. S. Department of the Interior, shall be used.
If approved in writing by the Contracting Officer, proprietary
compounds for adhesion or as patching ingredients may be used.
Such compounds shall be used in accordance with the manufacturer's
recommendations.

Curing as specified in Section 21 shall be applied to repaired
areas immediately after the repairs are completed.

23. CONCRETING IN COLD WEATHER

When the atmospheric temperature may be expected to drop below
400 F at the time concrete is delivered to the work site, during
placement, or at any time during the curing period, the following
provisions also shall apply:

a~ The temperature of the concrete at time of placing shall
not be less than SOoF nor more than 90 0 F. The temperature
of neither aggregates nor mixing water shall be more than
IOOoF just prior to mixing with the cement.

(31-16)
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24. CONCRETING IN HOT WEATHER

c. Methods of insulating, housing and heating the
structure shall conform to "Recommended Practice
for Cold Weather Concreting," ACI Standard 306.

d. Finishing of slabs and other exposed surfaces shall be
started as soon as the condition of the concrete allows
and shall be completed without delay.

3-1-74(31-17)

a. The Contract~r shall maintain the temperature of the concrete
below 900f during mixing, conveying, and placing. Methods
used shall conform to "Recommended Practice for Hot Weather
Concreting," ACI Standard 305.

When climatic or other conditions are such that the temperature of
the concrete may reasonably be expected to exceed 90oF-at the time
of delivery at the work site, during placement, or during the first
24 hours after placement, the following provisions also shall apply;

b. The concrete shall be placed in the work immediately
after mixing. Truck mixing shall be delayed until only
time enough remains to accomplish it before the concrete
is placed.

c. Exposed concrete surfaces which tend to dry or set too
rapidly shall be continuously moistened by means of fog
sprays or otherwise protected from drying during the time
between placement and finishing, and after finishing.

d. When dry heat is used to protect concrete, means of
maintaining an ambient humidity of at least 40 percent
shall be provided unless the concrete has been coated
with curing compound as specified in Section 21 or is
covered tightly with an approved impervious material.

b. When the daily m~n~mum temperature is less than 40°F,
concrete structures shall be insulated or housed and
heated after placement. The temperature of the con­
crete and air adjacent to the concrete shall be
maintained at not less than 500 F nor more than 900 F
for the duration of the curing perioo.
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25. MEASUREMENT AND PAYMENT

(Method 1)

Measurement and payment for furnishing and placing-reinforcing
steel will be made as specified in Construction Specification 34.

3-1-74(31-18)

g. If moist curing is discontinued before the end of the curing
period, white pigmented curing compound shall be applied
immediately, following the procedures specified in Section 21.

e. Concrete surfaces exposed to the air shall be covered as soon
as the concrete has hardened sufficiently and shall be kept
continuously wet for at least the first 24 hours of the curing
period, and for the entire curing period unless curing compound
is applied as specified in subsection g, below.

For items of work for which specific unit prices are established in
the contract, concrete will be measured to the neat lines or pay
limits shown on the drawings, and the volume of concrete will be
computed to the nearest 0.1 cubic yard. No deduction in volume will
be made for chamfers, rounded or beveled edges, or for any void or
embedded item that is less than five cubic feet in volume. Where
concrete is placed against the sides or bottom of an excavation
without'intervening forms, drain fill, or bedding, the volume of
concrete required to fill voids resulting from overexcavation out­
side the neat lines or pay limits will be included ~n the measurement
for payment where such overexcavation is directed by the Engineer
to remove unsuitable foundation material; but only to the extent
that the unsuitable condition is not a result of the Contractor's
operations.

f. Formed surfaces shall be kept completely and continuously wet
for the duration of curing period (prior to, during and after
form removal) or until curing compound is applied as specified
in subsection g, below.

Payment for each item of concrete will be made at the contract
unit price for that item. The payment for concrete will constitute
full compensation for all labor, materials, equipment, transporta­
tion, tools, forms, falsework, bracing and all other items neces­
sary and incidental to completion of the concrete work, such as
joint fillers, waterstops, dowels or dowel assemblies and shear
plates, but not including reinforcing steel or other items listed
for payment elsewhere in the contract.
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(Use with Either Method)

(Method 2)

Measurement and payment for furnishing and placing reinforcing steel
will be made as specified in Construction Specification 34.

3-1-74(31-19)

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the
items to which they are made subsidiary are identified in Section 26
of this specification.

Payment for each item of concrete will be made at the contract unit
price for that item. The payment for concrete will constitute full
compensation for all labor, materials, equipment, transportation,
tools, forms, falsework, bracing and all other items necessary and
incidental to completion of the concrete work, such as joint fillers,
waterstops, dowels or dowel assemblies, and shear plates, but not
including furnishing and placing reinforcing steel or furnishing
and handling cement or other items listed for payment elsewhere in
the contract.

Cement will be measured by dividing the volume of concrete accepted
for payment by the yield of the applicable job mix. The yield will
be determined by the procedure specified in ASTM Designation C 138.
If the amount of cement actually used per batch exceeds the amount
in the job mix specified by the Engineer, the measurement will be
based on the latter. One barrel of cement will be considered equal
to 4 bags or 376 pounds. Payment for each type of cement will be
made at the contract unit price for furnishing and handling that
type of cement and such payment will constitute full compensation
for all materials, labor, equipment, storage, transportation and
all other items necessary and incidental to furnishing and handling
the cemedt.
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26. ITEMS OF WORK AND CONSTRUCTION DETAILS

(7) In Section 15, Construction Joints, Method 1 shall apply.

a. Bid Item 13, Concrete, Class 4000X

6/77(31-20)

(a) The principal spillway inlet, conduit, anti-seep collars,
transition and outlet.

(b) The emergency spillway at Station 294+50 - Centerline dam,
including the anchors.

(c) The emergency spillway outlet channel protection between
Station 11+54 and Station 12+00± - Centerline emergency
spillway.

When the mortar used in patching and pointing has set sufficiently,
the surface shall be uncovered and thoroughly rubbed with either
a float or a carborundum stone until the surface is covered with a

Upon patching and painting all holes as directed in Section 19,
the surface shall be promptly covered with polyethylene film, wet
burlap or wet cotton mats. If polyethylene film is use4, the film
shall be held securely to the surface by means of weights,
adhesive or other suitable means. Only white polyethylene film
for covering will be acceptable.

(1) This item shall consist of furnishing, forming and placing all
concrete required to construct the following:

(9) All exposed surfaces of the emergency spillway and principal
spillway except the inside of the conduit and transition shall be
finished in the following manner:

(6) Coarse aggregate shall be size No. 67 in accordance with ASTM C 33.

(5) In Section 3, Classes of Concrete, and Section 5, Design of the
Concrete Mix, Method 2 shall apply. Concrete shall be Class
4000X.

(3) Joint sealing compound shall be Type II, Class A conforming to
Material Specification 536 and Federal Specification TT-S-227.

(2) Preformed expansion joint filler shall conform to Material
Specification 535 and ASTM D 1752 and shall be either Type I or
Type II.

(8) In Section 18, Removal of Forms, Method 1 shall apply.

(4) Waterstops shall be Class II, Type E, size designation 16.

Items of work to be performed in conformance with this specification and
the construction details are:

Buckhorn-Mesa WPP, Arizona
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(b) The four-(4) -strand barbed wire fence post anchors

(c) The six-(6) foot chain link fence post anchors

(2) Cement shall be Type II or IIA.

10/77(31-21)

(d) Gate well assembly

(e) The walkway pedestal

(a) The identification sign post anchors

lather. Cork, wood or rubber floats shall be used only on sur­
faces sufficiently green to work up such lather, otherwise a
carborundum stone shall be used. During the rubbing process, a
thin grout composed of one (1) part cement and one (1) part of
fine sand may be used to facilitate producing a satisfactory
lather; however, this grout shall not be used in quantities
sufficient to cause a plaster coating to be left on the finished
surface. A portion of the required cement for grout shall be
white as required to match the color of the surrounding concrete.
Rubbing shall continue until irregularities are removed and there
is no excess material. At the time a light dust appears, the
surface shall be brushed or sacked. Brushing or sacking shall be
carried in one direction s.o as to produce a uniform texture.

(2) In Section 3, Classes of Concrete, and Section 5, Design of the
Concrete Mix, Method 1 shall apply. Concrete shall be Class 3000.

(3) Coarse aggregate shall be size No. 67 in accordance with ASTM C 33.

(1) This item shall consist of furnishing and handling all cement
required to construct the concrete items in Bid Item 13.

(10) Curing compound shall be Type I-D conforming to Material Specifi­
cation 534 and ASTM C 309.

(11) Measurement and payment will be by Method 2.

(3) Measurement and payment will be by Method 2.

(1) This item shall consist of furnishing, forming and placing all
items required to construct the following:

c. Subsidiary Item, Concrete, Class 3000

b. Bid Item 14, Cement

Buckhorn-Mesa WPP, Arizona
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(4) Cement shall be Type II or IIA.

(6) In Section 18, Removal of Forms, Method 1 shall apply.

(5) In Section 15, Construction Joints, Method 2 shall apply.

10/77(31-22)

(7) No separate payment will be made for Class 3000 concrete. Com­
pensation for this work will be included in the payment for Bid
Item 18, Metalwork; Bid Item 19, Identification Sign; Bid Item
20, 6-foot Chain Link Fence; and Bid Item 21, 4-strand Barbed
Wire Fence.

Buckhorn-Mesa WPP, Arizona
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(4) Cement shall be Type II or IIA.

26. ITEMS OF WORK AND CONSTRUCTION DETAILS

(6) In Section 18, Removal of Forms, Method 1 shall apply.

6/77(31-20)

(5) In Section 15, Construction Joints, Method 1 shall apply.

(7) No separate payment will be made for this item. Compensation
w~ll be included in Bid Items 8, Special Fittings, and 10,
Fencing.

(2) In Section 3, Classes of Concrete, and Section 5, Design of
Concrete Mix, Method 1 shall apply. Concrete shall be Class
3000.

(3) Concrete coarse aggregate shall conform to the requirements
of ASTM C33, size number 67.

(1) This item shall consist of the furnishing and placement
of concrete for fence post anchors, sag weights and pipe
inlets as shown on the drawings.

a. Subsidiary Item, Concrete Class 3000

Items of work to be performed in conformance with this specification
and the construction details are:
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(c) The thrust blocks

(4) Cement shall be Type II or IIA.

(b) The footings for the automatic controllers

6/77(31-20)

(a) The pads for the pumps and motors

(3) Coarse aggregate shall be size No. 67 in accordance with ASTM
C 33.

(7) No separate payment will be made for Class 3000 concrete. Com­
pensation for this work will be included in the payment for Bid
Item 1, 4-inch Diameter PVC Main Pipe; Bid Item 23, Station
Controller; Bid Item 24, 2-Station Controller; and Bid Item 21,
Pump Station, as appropriate.

(1) This item shall consist of furnishing, forming and placing all
items required to construct the following:

(6) In Section 18, Removal of Forms, Method 1 shall apply.

(5) In Section 15, Construction Joints, Method 2 shall apply.

(2) In Section 3, Classes of Concrete, and Section 5, Design of the
Concrete Mix, Method 1 shall apply. Concrete shall be Class 3000.

Items of work to be performed in conformance with this specification and
the construction details are:

a. Subsidiary Item, Concrete, Class 3000

Buckhorn-Mesa WPP, Arizona
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(a) The 108-inch diameter CMF concrete headwalls

26. ITEMS OF WORK AND CONSTRUCTION DETAILS

(4) Cement shall be Type II or IIa.

10/77(31-20)

(b) The concrete for the anchor posts on the 28-foot double
drive gates

(1) This item shall consist of furnishing, forming, and placing all
items required to construct the following:

(2) In Section 3, Classes of Concrete, and Section 5, Design of the
Concrete Mix, Method 1 shall apply. Concrete shall be Class
3000.

(3) Coarse aggregate shall be size No. 67 in accordance with ASTM C 33.

(5) In Section 15, Construction Joints, Method 2 shall apply.

(7) No separate payment will be made for Class 3000 concrete.
Compensation for this work will be included in the payment for
Bid Item #7, 108-Inch Diameter Corrugated Metal Pipe, and Bid
Item #9, 28-Foot Double Drive Gates, as appropriate.

(6) In Section 18, Removal of Forms, Method 1 shall apply.

Items of work to be performed in conformance with this specification and
the construction details are:

(a) Subsidiary Item, Concrete, Class 3000

Buckhorn-Mesa WPP, Arizona
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1. SCOPE

2 • MATERIALS

4. BENDING

3-7-69

( 34-1)

BAR SCHEDULE, LISTS AND DIAGRAMS

Steel reinforcement shall conform to the requirements of Material
Specification 539. Before reinforcement is placed the surfaces
of the bars and fabric and any metal supports shall be cleaned to
remove any loose, flaky rust, mill scale, oil, grease or other
coatings or foreign substances. After placement the reinforcement
shall be maintained in a clean condition until it is completely
embedded in the concrete.

Any supplemental bar schedules, bar lists or bar-bending diagrams
required to accomplish the fabrication and placement of reinforce­
ment shall be provided by the Contractor. Prior to placement of
reinforcement, the Contractor shall furnish three prints or copies
of any such lists or diagrams to the Contracting Officer. Accept­
ance of the reinforcement will not be based on approval of these
lists or diagrams but will be based on inspection of the reinforce­
ment after it has been placed.

Reinforcement shall be cut and bent in compliance with the require­
ments of the American Concrete Institute Standard 315. Bars shall
not be bent or straightened in a manner that will injure the mate­
rial. Bars with kinks, cracks or improper bends will be rejected.

34. STEEL REINFORCEMENT

CONSTRUCTION SPECIFICATION

The work shall consist of furnishing and ~l~~ing steel reinforce­
ment for reinforced concrete or pneumatically applied mortar.

Unless otherwise specified on the drawings, splices of reinforcing
bars shall provide an overlap equal to at least 30 times the
diameter of the smaller bar in the splice bet not less than 12
inches.

3.

5. SPLICING BAR REINFORCEMENT
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Welded wire fabric shall be spliced in the following manner:

a. Adjacent sections shall be spliced end to end by either:

b. Adjacent sections of fabric shall be spliced ~ide to side
by either:

I
I

I

3-7-69

( 34-2)

(2) Overlapping the two pieces of fabric so that the
end crosswire of each piece comes in contact with
the next-to-end cro~swire of the other piece and
securing the two pieces together only as required
to keep the fabric in place and to prevent it
from curling.

(3) Placing each selvage wire in contact with the
next-to-edge longitudinal wire and securing them
together only as required to keep the fabric in
place or to prevent it from curling.

. (2) Placing each selvage wire in the middle of the
first mesh of the other section of fabric and
securing it to the other section at intervals
of 10 feet by means of wire ties placed on the
selvage wires alternately at intervals of 5 feet.

(1) Placing the two selvage wires (the longitudinal
wires at the edges of the fabric) one along side
and overlapping the other and securing the two
pieces together with wire ties placed at intervals
of 3. feet; or,

(1) Overlapping the two pieces of fabric one full mesh
(measured from the ends of the longitudinal wire~

in one piece to the ends of the longi~uqinal wires
in the other piece) and securing the two pieces
together with wire ties placed at intervals of 18
inches; or,

Reinforcement shall be accurately placed and secured in position
in a manner that will prevent its displacement during the place­
ment of concrete. Tack welding of bars will not be permitted.
Metal chairs, metal hangers, metal spacers and concrete chairs

6. SPLICING WELDED WIRE FABRIC

7. PLACING

SCS-WEST



8. MEASUREMENT AND PAYMENT

(Method 2) For items of work for which specific unit prices are
established in the contract, the weight of bar reinforcement placed
in the concrete in accordance with the drawings will be determined

Reinforcement shall not be placed until the prepared site has been
inspected and approved by the Engineer. After placement of the
reinforcement, concrete shall not be placed until the reinforcement
has been inspected and approved by the Engineer.

3-7-69

( 34-3)

Payment for furnishing and placing reinforcing steel will be made
at the contract unit price. Such payment will constitute full
compensation for all labor, materials, equipment and all other
items necessary and incidental to the completion of the work
including preparing and furnishing bar schedules, lists or diagrams;
furnishing and attaching ties and supports; and furnishing, trans­
porting, cutting, bending, cleaning and securing all reinforcement.

may be used to support the reinforce~ent. Metal hangers, spacers
and ties shall be placed in such a manner that they will not be
exposed in the finished concrete surface. The legs of metal chairs
that may be exposed at the lower face of slabs or beams shall be
galvanized as specified for iron and steel hardware in Material
Specification 582. Precast concrete chairs shall be manufactured
of the same class of concrete as that specified for the structure
and shall have tie wires securely anchored~in lhe chair or a
V-shaped groove at least 3/4 inch in depth "molded into the upper
surface to receive the steel bar at the point of support. Precast
concrete chairs shall be moist at the time concrete is placed.

(Method i) For items of work for which specific unit prices are
established in the contract, the weight of reinforcement placed in
the concrete in accordance with the drawings will be determined to
the nearest pound by computation from the placing drawings. Mea­
surement of hooks and bends will be based on the requirements of
ACI Standard 315. Computation of weights of reinforcement will be
based on the unit weights established in Tables 34-1, 34-2, and 34-3.
The area of welded wire fabric reinforcement placed in the concrete
in accordance with the drawings will be determined to the nearest
square foot by computation from the placing drawings with no
allowance for laps. The weight of steel reinforcing in extra
splices cr extra-length splices approved for the convenience of
the Contractor or the weight of supports and ties will not be
included in the measurement for payment.

SCS-WEST
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The area of welded wire fabric reinforcement placed in the concrete
in accordance with the drawings will be determined to the nearest
square foot by computation from the placing drawings with no
allowance for laps.

(Use with Either Method) Compensation for any item of work de­
scribed in the contract but not listed in the bid schedule will
be included in the payment for the item of work to which it is
made subsidiary. Such items and items to which they are made
subsidiary are identified in Section 9 of this specification.

to the nearest pound by computation from the placing drawings.
Measurement of hooks and bends will be based on the requirements
of ACI Standard 315. Computation of weights of bar reinforcement
will be based on the unit weights established in Table 34-1. The
weight of steel reinforcing in extra splices or extra-length
splices approved for the convenience of the Contractor or the
weight of supports and ties will not be included in the m~asure­

ment for payment.
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(34-4)

Payment for furnishing and placing bar reinforcing steel will be
made at the contract unit price for bar reinforcement. Payment
for furnishing and placing welded wire fabric reinforcing steel
will be made at the contract unit price for welded wire fabric
reinforcement. Such payment will constitute full compensation .
for all labor, materials, equipment and all other items necessary
and incidental to the completion of the work including p~eparing

and furnishing bar schedules, lists or diagrams; furnishing' and
attaching ties and supports; and furnishing, transporting, cutting,
bending, cleaning and securing all reinforcement.

SCS-WEST



en
n
en
I TABLE 34-1. STANDARD REINFORCING BARS:E::
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Size No. 2 3 4 5 6 7 8 9 10 11Bar

Wt. (lb./ft.) 0.167 0.376 0.668 1.043 1. 502 2.044 2.670 3.400 4.303 5.313

- ------------

TABLE 34-2. RECTANGULAR WELDED WIRE FABRIC 1



TABLE 34-3. SQUARE WELDED WIRE FABRICl

Style Wt. in Lb. Style Wt. in Lb.
Designation Per 100 Sq. Ft. Designation Per 100 Sq. Ft.

2 x 2 - 10/10 60 . 4 x 4 - 14/14 11

2 x 2 - 12/12 37 '6 x 6 - 0/0 ......, 107

2 x 2 - 14/14 21 6 x 6 - 1/1 91

2 x 2 - 16/16 13 6 x 6 - 2/2 78

3 x 3 - 8/8 58 6 x 6 - 3/3 68

3 x 3 - 10/10 41 6 x 6 - 4/4 58

3 x 3 - 12/12 25 6 x 6 - 4/6 50

3 x 3 - 14/14 14 6 x 6 - 5/5 49

4 x 4 - 4/4 85 6 x 6 - 6/6 42

4 x 4 - 6/6 62 6 x 6 - 7/7 36

4 x 4 - 8/8 44 6 x 6 - 8/8 30

4 x 4 - 10/10 31 6 x 6 - 9/9 25

4 x 4 - 12/12 19 6 x 6 - 10/10 21

4 x 4 - 13/13 14

lSty1e designation is defined in ACI Standard 315 of the American
Concrete Institute.
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Items of work to be performed in conformance with this specification and
the construction details are:

(1) This item shall consist of furnishing and installing all steel
reinforcement required in the construction of reinforced concrete
under this contract.

ITEMS OF WORK AND CONSTRUCTION DETAILS

6/77(34-7)

(2) Measurement and payment will be by Method 1.

a. Bid Item 15, Steel Reinforcement

Buckhorn-Mesa WPP, Arizona
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ITEMS OF WORK AND CONSTRUCTION DETAILS

a. Subsidiary Item, Steel Reinforcement

Items of work to be performed in conformance with this specification and
the construction details are:

6/77(34-7)

(1) This item shall consist of furnishing and installing all steel
reinforcement required in the construction of reinforced concrete
pads for the pump stations.

(2), No separate payment will be made for steel reinforcement. Come
pensation for this work will be included in the payment for Bid
Item 21, Pump Station.

9.
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Items of work to be performed in conformance with this specification
and the construction details are:

(1) This item shall consist of furnishing and installing all the
66-00 welded wire fabric reinforcement required in the
construction of the lOB-inch diameter CMP concrete headwalls.

(3) No separate payment will be made for welded wire fabric
reinforcement. Compensation for this work will be included in
the payment for Bid Item #7, lOB-inch diameter CMP.

10/77(34-7)

(2) In Section 6, Splicing Welded Wire Fabric, Sections a.(2)
and b.(3) will apply.

a. Subsidiary.Item, Steel Reinforcement

Buckhorn-Mesa WPP, Arizona
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II CONSTRUCTION SPECIFICATION

44. ASBESTOS -CEMENT PIPE CONDUITS AND DRAINS

3-7-69

(44-1)

Perforated pipe shall be laid with the perforations down and
oriented symmetrically about the vertical centerline. Perforations
shall be clear of any obstructions when the pipe is laid.

a. Concrete Cradle or Bedding. Pipe to be cradled or bedded
on concrete shall be set to the specified line and grade
and temporarily supported on concrete blocks or wedges
until the cradle or bedding concrete is placed.

(Method 1) Pressure testing of the completed conduit will not be
required.

b. Earth, Sand, or Gravel Bedding. The pipe shall be firmly
and uniformly bedded throughout its entire length to the
depth and in the manner specified on the drawings. The
pipe shall be loaded sufficiently during backfilling around
the sides to prevent its' being lifted from the bedding.

Pipe joints shall conform to the details shown on the drawings
and, except where unsealed joints are indicated, shall be sound
and watertight at the pressures specified.

Pipe shall be installed and joined in accordance with the manufac­
turer's recommendations except as otherwise specified.

Pipe shall be laid to the line and grade shown on the drawings.

MATERIALS

Pipe, fittings, and gaskets shall conform to the requirements of
Material Specification 545 for the kind of pipe specified.

The work shall consist of furnishing and i~stalling asbestos­
cement pipe and the necessary fittings as shown on the drawings.

SCOPE

5. PRESSURE TESTING

4. JOINTS

2.

SCS-WEST
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6. MEASUREMENT AND PAYMENT

The pipe joints shall show no leakage. Damp spots developing on
the surface of the pipe will not be considered as leaks.

The pipe joints shall show no leakage. Damp spots developing on
the surface of the pipe will not be considered as leaks.

I

I

I
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( 44-2)

(Method 2L Prior to the placement of concrete or earth fill
around the conduit, the conduit shall be tested for leaks in the
following manner; The ends of the conduit shall be plugged and
a standpipe with a minimum diameter of two (2) inches shall be
attached to the upstream plug. The conduit shall be braced at
each end to prevent slippage. The conduit and the standpipe
shall be filled with water. The water level in the standpipe
shall be maintained by continuous pumping, a minimum of 10 feet
above the invert of the upstream end of the condui~ for a period
of not less than two hours. Any leaks shall be repaired and the
conduit shall be retested as described above. The procedure
shall be repeated until the condu~t is watertight.

(Method 3) Prior to the placement of concrete or earth fill around
the conduit, the conduit shall be tested at the specified test
pressure for a period of at least 2 hours. Any leaks shall be
repaired and the conduit shall be retested. The procedure shall
be repeated until the conduit is watertight.

(Method 1) For items of work for which specific unit prices are
established in the contract, the quantity of each kind, size,
and class of pipe will be determined to the nearest foot by
measurement of the laid length of pipe along the invert center­
line of the conduit. Payment for each kind, size, and class of
pipe will be made at the contract unit price for that kind, size,
and class of pipe. Such payment will constitute full compensa­
tion for furnishing, transporting and installing the pipe complete
in place.

(Method 2) For items of work for which specific unit prices are
established in the contract, the quantity of each kind, size,
and class of pipe will be determined as the sum of the nominal
laying lengths of the pipe sections used. Payment for each kind,
size, and class of pipe will be made at the contract unit price
for that kind, size, and class of pipe. Such payment will
constitute full compensation for furnishing, transporting and
installing the pipe complete in place.

SCS-WEST
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(Use with Either Method) Compensation for any item of work
described in the contract but not listed in the bid schedule
will be included in the payment for the item of work to which
it is made subs idiary. Such i terns a.nd the items to which they
are made subsidiary are identified in Section 7 of this speci­
fica.tion.

SCS-WEST
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a. Bid Item 16, 6-Inch Diameter Drain Systems

7 • ITEMS OF WORK AND CONSTRUCTION DETAILS

(3) In Section 5, Pressure Testing, Method 1 shall apply.

6/77(44-4)

,

(a) Emergency spillway headwall drain system

(b) Emergency spillway side wall drain systems

(c) Principal spillway inlet drain system

(d) Principal spillway outlet drain system

(2) All pipe shall be asbestos cement pressure pipe conforming to
Material Specification 545 and ASTM C 296; Type I or II, Class
200.

(1) These items shall consist of furnishing and installing all the
6-inch diameter perforated and non-perforated asbestos-cement
pipe, including fittings for the following systems as shown on
the drawings.

Items of work to be performed in accordance with this specification and
the construction details are:

(4) Measurement and payment will be by Method 2.

Buckhorn-Mesa WPP, Arizona
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2. MATERIALS

4. STRUTTING

3. LAYING AND BEDDING THE PIPE

3-5-75

(51-1)

.~ ...

51. CORRUGATED METAL PIPE CONDUITS

SCOPE

The work shall consist of furnishing and placing circular, ilrched
or eliptical corrugated metal pipe and the necessary fittings.

~5TRUCTION SPECIFICATION

Pipe and fittings shall conform to the requirements of Material
Specification 551 or Material Specification 552, whichever is
speoified.

Unless otherwise specified, the pipe shall be installed in accor-
\dance with the manufacturer's recorrmendations. The ·pipe shall bf::

laid with the outside laps of circumferential joints pOintlng
upstream and with longitudinal laps at the sides at about the
vertical midheight of the pipe. Field welding of corrugated gal­
vanizep iron,'or st-eel pipe will not be permitted•. Unless otherwise
specified, the pipe sections shall be joined with standard coupling
bands. The pipe shall be firmly and uniformly bedded throughout
its entire length to the depth and in .the .manner specified' on the
drawings.

When required, struts or horizontal ties shall be installed in the
manner ·specified on the drawings. Struts and ties shall remain
in place until the backfill has been placed to a height of 5 feet
above the top of the pipe, or has been completed if the finished
height is less than 5 feet above the top of the pipe, at which
time they shall be removed by the Contractor.

Perforated pipe shall be laid with the perforations down and
oriented symmetrically about a vertical center l~n,e.·· Perfqrations
shall be clear of any obstructions at the time the pipe is laid.

The pipe shall be loaded sufficiently during backfilling around
the sides to prevent its being lifted from the bedding.

1.
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5. HANDLING THE PIPE

7. MEASUREMENT AND PAYMENT

6. REPAIR OF DAMAGED COATINGS

I

3-5-75(5l-2)

(Method i) For items of work for which specific unit prices are
established in the contract, the quantity of each type, class,
size and gage of pipe will be determined to the nearest 0.1 foot
by measurement of the laid length of pipe along the centerline of
the pipe. Payment for each type, class, size and gage of pipe
will be made at the contract unit price for that type, class,
size and gage'of pipe. Such payment will constitute full compen-,
sation for furnishing, transporting'and inst~lling the pipe and
fittings and all other items necessary and incidental to the
completion of the work. '

Bituminous coating damaged by welding of coated pipe or pipe
fittings shall be repaired as specified in this section for
breaks and scuffs in bituminous coatings.

Any damage to the zinc coating shall be repaired by thoroughly wire
brushing the damaged area, removing all loose'and cracked coating,
removing all dirt and greasy material with solvent, and painting 'with
two coats of zinc dust-zinc oxide primer conforming to the require­
ments of Federal Specification TT-P-64l, Type III, or zinc dust paint
conforming to the requirements of Military Specification MIL-P-2l035.
If the coating is damaged in any individual area larger than 12 square
inches, or if more than 0.2 percent of a total surface area of a
length of pipe is damaged, the length will be rejected.

Breaks or scuffs in bituminous coatings that are less than 36
square inches in area shall be repaired by the application of two
coats of hot asphaltic paint or a coating of cold~applied bitumi-
nouS mastic. The repair coating shall be at least 0.05 inches
thick after hardening and shall bond securely and permanently to
the pipe. The material shall meet the physical requirements for
bituminous coatings contained in the references cited in Material
Specifications 551 and 552. Whenever individual breaks exc~ed 36
square inches in area or when the total area of breaks exceeds
0.5 percent of the total surface area of the pipe, the pipe will
be rejected.

The Contractor shall furnish such equipment as is necessary to
place the pipe without damaging the pipe or coatings. The pipe
shall be transported and handled in such a manner as to prevent
bruising, scaling or breaking of the spelter coating or bitumi-

nouS coating.
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(Method 2) For items of work for which specific unit prices are
.established in the contract, the quantity of each type, class,
size and gage of pipe will be determined as the sum of the
nominal laying lengths of the pipe sections and fittings used.
Payment fo~ each type, class, size and gage of pipe will be made
at the contract unit price for that type, class, size and gage
of pipe. Such payment will constitute full compensation for
furnishing, transporting and installing the pipe and fittings
and all other items necessary and incidental to the completion
of the work.

(Method 5) For items of work for which specific unit prices are
established in the contract, the quantity of each type,· class,
size and gage of pipe will be determined to the nearest 0.1 foot
by measurement of the laid length of pipe along the centerline of
the pipe. Payment for each type, class, size and gage of pipe
will be made at the contract unit price for that type, class,
size and gage of pipe. Such payment will constitute full compen­
sation for furnishing, transporting and installing the pipe,
including the necessary fittings and all other items necessary
and incidental to the completion of the work except the special

(Method 4) For items of work for which specific unit prices are
established in the contract, the quantity of each type, class,
size and gage of pipe will be determined as the Sum of the
nominal laying lengths of the pipe sections and fittings used.
Payment for each type, class, size and gage of pipe will be made
at the contract unit price for that type, class, size and gage
of pipe. Such payment will constitute full compensation for
furnishing, transporting and installing the pipe and fittings
and all other items necessary and incidental to the completion
of the work except items designated as "special fittings."
Payment for special fittings will be made at the contract lump
sum price for special fittings (CMP).

3-5-75(51-3)

."", ......

(Method 3) For items of work for which specific unit prices are
established in the contract, the quantity of each type, class,
size and gage of pipe will be determined to the nearest 0.1 foot
by measuremen) of the laid length of pipe along the centerline
of the pipe. Payment for each type, class, size and gage of pipe
will be made at the contract unit price for that type, class,
size and gage of pipe. Such payment will constitute full compen­
sation for furnishing, transporting anc installing the pipe and
fittings and all other items necessary and incidental to the
completion of the work except items designated as "special
fi ttings." Payment for special fittings wi 11 be made at the
contract lump sum price for special fittings (CMP).

SCS-WEST
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fittings and appur~s listed separately in the bid schedule.
Payment for each special fitting and appurtenance will be made
at the contract unit price for that type and size of fitting or

appurtenance.

(Use with All Methods) Compensation for any item of work described
in the contract but not listed in the bid schedule will be included
in the payment. for the item of work to which it is made subsidiary.
Such items and the items to which they are made subsidiary are iden­
tified in Section 8 of this specification.

(l1ethod 7) For items of work for which specific lump sum prices are
established in the contract, payment for corrugated metal pipe
structures will be made at the contr~ct lump sum prices. Such pay­
ment will constitute full compensation for furnishing, fabricating,
transporting, and installing the pipe, fittings, and appurtenances,
and all other items necessary and incidental to completion of the
work, including, except as otherwise specified, required excavation,
dewatering, and backfilling.

I

I

3-)-7S(51-4)

(Method 6) For items of work for which specific unit p~ices are
;stablished in the contract, the quantity of each type, class,
size and gage of pipe will be determined as the sum of the
nominal laying lengths of the pipe sections used. Payment for
each type, class, size and gage of pipe will be made at the
contract price for that type, class, size and gage of pipe. Such
payment will constitute full compensation for furnishing, trans­
porting and .installing the pipe, including the ne.cessary fittings
and all other items necessary and incidental to the completion of
the work except the special fittings and appurtenances listed
separately in the bid schedule. Payment for each special fitting
and appurtenance will be made at the contract unit price for that
type and size. of fitting or appurtenance.
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c. Bid Item 8. Special Fittings

a. Bid Item 6. 24-Inch Diameter corrugated Metal Pipe

8. ITEMS OF WORK AND CONSTRUCTION DETAILS

6/77(51-5)

(3) The pipe shall be 16 gage, Class I or II, Shape 1, Series A and
have Coating A in accordance with Federal Specification
WW-P-405.

(3) The pipe shall be 16 gage, Class I or II, Shape 1, Series A
and have Coating A in accordance with Federal Specification
WW-P-405.

(4) Measurement and payment will be by Method 3.

(3) The pipe shall be 16 gage, Class I or II, Shape 1, Series A
and have Coating A in accordance with Federal Specification
ww-P-405.

(2) In Section 2, Materials, Materials Specification 551 shall apply.

(1) This item shall consist of furnishing and installing the 30-inch,
36-inch, and 42-inch diameter corrugated metal pipe risers,
including hand rails and Class 3000 concrete for the 12-inch and
3-inch slabs for the pipe inlets as shown on the drawings.

(2) In Section 2, Materials, Materials Specification 551 shall apply.

(1) This item shall consist of the furnishing and installing of the
30-inch diameter corrugated metal pipe for the pipe inlets as
shown on the drawings and staked in the field.

(4) Measurement and payment will be by Method 3.

(2) In Section 2, Materials, Materials Specification 551 shall apply.

(1) This item shall consist of the furnishing and installing of
the 24-inch diameter corrugated metal pipe for the pipe inlets
as shown on the drawings and staked in the field.

b. Bid Item 7. 30-Inch Diameter Corrugated Metal Pipe

Items of work to be performed in conformance with this specification
and the construction details are:

(4) Measurement and payment will be by Method 3.

Buckhorn-Mesa WPP, Arizona
Spook Hill Floodway
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8. ITEMS OF WORK AND CONSTRUCTION DETAILS

a. Bid Item 7, 108-Inch Diameter Corrugated Metal Pipe

(2) In Section 2,. Materials, Materials Specification 551 shall apply.

10/77(51-5)

(a) Station 20+60 centerline Brown Road - 71 feet left to 71
feet right.

(c) Station 19+75 centerline McDowell Road - 93 feet left to 93
feet right.

(b) Station 19+40 center~ine McKellips Road - 102 feet left to
102 feet right.

(3) The pipe shall be 14-gage, Class I or II, Shape 1, Series Band
have Coating A in accordance with Federal Specification WW-P-405.

(1) This item shall consist of the furnishing and installing of the
108-inch diameter corrugated metal pipe for the principal spill­
way inlet channel at the following locations as shown on the
drawings and staked in the field.

Items of work to be performed in conformance with this specification
and the construction details are:

(4) Measurement and payment will be by Method 3.

Buckhorn-Mesa WPP, Arizona
Spook Hill Road Ramps
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3. SUBGRADE PREPARATION

61 . LOOSE ROCK RIPRAP

3-1-74
( 61-1)

Filter material shall conform to the requirements of Material
Specification 521 unless otherwise specified.

Riprap shall not be placed until the foundation preparation is
completed and the subgr'lde surfaces have been inspected and
approved by the Engineer.

The subgrade surfaces on which the riprap or bedding course is to
be placed shall be cut or filled and graded to the lines and grades
shown on the drawings. When fill to subgradc lines is required, it
shall consist of approved materials and shall conform to the require­
ments of the specified class of fill.

CONSTRUCTION SPECIFICATION

At least 30 days prior to deliv~ry of material from other than
designated sources, the Contractor shall notify the Contracting
Officer in writing of the sources from which h~ intends to obtain
the material. The Contractor ahall provide the Engineer free
access to the sources for the purpose of obtaining samples for
testing.

Bedding shall be obtained from the designated sources and shall be
selected to meet the qU:.Ility and grading requirements; in Section 9
of this specification.

Rock from designated sources shall be excavated, selected and
handled as necessary to meet the quality and grading requirements
in Section 9 of this specification. The rock shall conform to the
specified grading limits when installed in the riprap.

Rock for loose rock riprap shall conform to the requirements of
Material Specification 523 or, if so specified, shall be obtained
from designated sources.

The work shall consist of the construction of loose rock riprap
revetments and blankets, including filter layers or bedding where
specified.

SCS-WEST
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7. TESTING

5. IIAND -PLACED RIPRAP

3-1-74
( 61-2)

The rock shall be placed by hand on the surfaces and to the deplt,s
specified. It shall be securely bedded with the larger rocks
firmly in contact one to another. Spaces between the l<lr~er r()ck~

shall be filled with smaller rocks and spalls. Smaller rocks
shall not be grouped as a substitute for larger rock. Flat slClb
rock shall be laid on edge.

The rock shall be placed by equipment on the. surfaces Clod to thl~

depths specified. The riprap shall be constructed to the full
course thickness in one operation and in such a manner as to
avoid serious displacement of the underlying materials. The
rock shall be delivered and placed in a manner that'will insure
that the riprap in place shall be reasonably homogencou5> with
the larger rocks uniformly distributed and firmly in conl,ll:t
one to another ·...ith the smaller rocks and spalls filling the'
voids between the larger rocks.

Riprap shall he placed in a manner to prevent damage to struc­
tures. Hand placing will be required to the extent necessary
to prevent damage to the permanent works.

When the drawings specify filter layers or bedding beneath riprdp,
the filter or bedding material shall be spread uniformly on the
prepared subgrade surfaces to the depth specified. Compaction
of filter layers or bedding will not be, required, but'the surf;H':c
of such layers shall be finished reasonably free ef mounds, dips
or windrows.

The Engineer will perform such tests as are required to verify that
the riprap, filter, and bedding materials and the completed work
meet th~ requirements of the specifications. These tests are not
intended to provide the Contractor with the information he needs to
assure that the materials and workmanship meet the requirements of
the specifications, and their performance will not relieve the Con­
tractor of the responsibility of per£o~ing his own tests for that
purpose.

4. EQUIPMENT-PLACED ROCK RIPRAP

6. FILTER LAYERS OR BEDDING

SCS-WEST
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8. MEASUREMENT AND PAYMENT

(Method 1) For items of work for which specific unit prices are
established in the contract, the volume of each type of riprap,
including fi~ter layers and bedding, will be measured within the
specified limits and computed to the nearest cubic yard by the
method of average cross-sectional end areas. Payment for each
type of riprap, including filter layers and bedding, will be made
at the contract unit price for that type of riprap. Such payment
will be considered full compensation for all labor, materials,
equipment and all other items necessary and incidental to the
completion of the riprap, filter layers and bedding.

(Method 2) For items of work for which specific unit prices are
established in the contract, the volume of each type ,of riprap
and the volume of each type of filter layer or bedding will be
measured within the specified limits and computed to the nearest
cubic yard by the method of average cross-sectional end areas.
Payment for each type of riprap will be made at the contract unit
price for that type o~ riprap. Payment for each type of filter
or bedding will be made at the contract unit price for that type
of filter or bedding. Such payment will be considered full com­
pensation for all labor, materials, equipment and all other items
necessary and incidental to the completion of the riprap,filter
layers and bedding.

(Method 3) For items of work for which specific unit prices are
established in the contract, the quantity of each type of riprap
placed within the specified limits will be measured to the
nearest ton by actual weight, and the volume of each type of
filter layer or bedding will be measured within the specified
limits and computed to the nearest cubic yard by the method of
average cross-sectional end areas. For each load of rock placed
as specified, the Contractor shall furnish to the Engineer a
statement-of-delivery ticket showing the weight, to the nearest
0.1 ton, of rock in the load.

Payment for each type of riprap will be made at the contract unit
price for that type of riprap. Payment for each type of filter
or bedding will be made at the contract unit price for that type
of filter or bedding. Such payment will be considered full com­
pensation for all labor, materials, equipment and all other items
necessary and incidental to the completion of the riprap, filter
layers and bedding.

(Method 4) For items of work for which specific unit prices are
established in the contract, the quality of each type of riprap
placed within the specified limits will be measured to the nearest
ton by actual weight, and the volume of each type of filter

(61-3)
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(Use with All Methods) Compensation for any item of work described
ip the contract but not listed in the bid schedule will be included
in the payment for the item of wor~ to which it is made subsidiary.
Such items and the items to which they are made subsidiary are
identified in Section 9 of this specification•

material or bedding delivered and placed within the specified
limits will be measured to the nearest cubic yard by measure­
ment of the hauling equipment. For each load of material placed
as specified, the Contractor shall furnish to the Engineer a
statement-of-de1ivery ticket showing the weight, to the nearest
0.1 ton, of rock in the load; or the volume, to the nearest 0.1
cubic yard, of filter material or bedding in the load •

I
I

I
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(61-4)

•
Payment for each type of riprap will be made at the contract unit
price for that type of riprap. Payment for each type of filter
or bedding will be made at the contract unit price for that type
of filter or bedding. Such payment will be considered full com­
pensation for all labor, materials, equipment and all other items
necessary and incidental to completion of the riprap, filter
layers and bedding.

SCS-WEST



a. Bid Item 9, Loose Rock Riprap

9. ITEMS OF WORK AND CONSTRUCTION DETAILS

Size No. 67 blended with fine aggregates in accordance with
ASTM C 33 meets these requirements.

6/77

100
76-100
52- 80
28- 56
8- 38
0- 3

Percent Passing (by Dry Wt.)

(61-5)

3"
3/4"
114
1116
1140
11200

u.S. Sieve Size

(3) The rock shall be graded as follows:

Particle Size (inch) Percent Passing (by Dry Wt.)

15 100
12 70-100

9 40- 80
6 10- 50
3 O- S

(4) Rock shall be either hand or equipment placed.

(5) Filter beneath riprap shall be graded as follows:

(1) This item shall consist of the furnishing and placing of loose
rock riprap including filter material as shown on the drawings
and as staked in the field.

,

(2) Materials for the loose rock riprap shall consist of sound
granite obtained from the excavation required in Bid Item 2,
Channel Excavation, Unclassified.

Items of work to be performed in conformance with this specification
and the construction details are:

(6) Measurement and payment will be by Method 1.

Buckhorn-Mesa WPP, Arizona
Spook Hill Floodway
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3. INSTALLING GATES

SCOPE

71. WATER CONTROL GATES

4-1-71

to the requirements specified
All gates shall be furnished

and other specified appurtenances.

(71-1)

MATERIALS

The work shall consist of furnishing and installing water control
gates including gate stems, hoists, lifts and other appurtenances.

Anchor bolts, thimbles and spigot frames shall be secured in
true position in the forms and held in alignment during the
placement of concrete. .

CONSTRUCTION· SPECIFICATION

The gates furnishes shall conform
in Section 8 qr on the drawings.
complete with hoisting equipment

Concrete surfaces against which rubber seals will bear or
against which flat frames or plates are to be installed shall
be .finished to provide a smooth and uniform contact surface.

Surfaces of metal against which concrete will be placed shall be
free from oil, grease, loose mill scale, loose paint, surface
rust, and other debris or objectionable coatings.

When a gate is attached to a wall thimble, a mastic or resilient
gasket shall be applied between the gate frame and the thimble,
in accordance with the recommendation of the gate manufacturer.

When a flat frame is installed against concrete, a layer of
bedding mortar shall be placed between the frame and the concrete.

The Contractor shall install the gates in a manner that will
prevent leakage. around the seats and bindirig o~the gates
during operation.-.

'For radial gates, wall plates, sills and pin brackets shall be
adjusted and fastened by grouting and bolting after the gates
have been completely assembled in place.'

SCS-WEST
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6. OPERATIONAL TESTS

5. RADIAL GATE SEALS .

7. lfEASUREMENT AND PAYMENT .

I
1
I
1

1
1

I

I

I

,I

- 1- 7-69

(71-2)

After the gate and hoist (or lift) have been installed, they
l;hall be cleaned, lubricated and otherwise serviced by the Con­
tractor in accordance with the manufacturer'si instructions. The
Contractor shall test the gate and hoist by operating the system
several times throughout its full range of operation. He shall
make any changes and adjustments necessary to insure satisfactory
operation of the gate system.

Gate stems, stem guides and gate lifts shall be carefully' ali~'ed
so that the stem shall be parallel to the guide bars or angles on
che gate frame after .installation.

Compensation for any item of work described in the contract but
r,ot lis ted in the bid schedule wi 11 be inclu~ed in the payment
for the item of work to which it is made subsidiary. Such items
and items to which they are made ~:ubsidiary are identified. in
Section 8 of this specification.

The. rubber seals on radial gates shall be installed so that the
~eals contact the walls or wall plate~ throughout their entire
:'ength when the gates are closed.

The number of each type, size and class of gate will be- counted.
I'ayment for furnishing and installing each type, size and c~ass

of gate shall be made at the contract unit price for that type,
size and class of gate. Such payment will constitute full
compensation for all labor, materials, equipment and all other
items necessary and incidental to the completion of the work
including furnishing and installing anchor bolts and all speci­
tied appurtenances and fittings.

. Radial gate hoists shall be installed in correct alignme~t with
re latio~ tq. the gate sh.aft.

4. INSTALLING HOISTS AND LiFTS

SCS-WCST



8. ITEMS OF WORK AND CONSTRUCTION DETAILS

a. Bid Item 17, 24-Inch X 24-Inch Slide Gate

(6) Measurement and payment will be made in accordance with Section 7.

10/77(71-3)

(5) In Section 11, Painting, painting of the gate will not be
required.

(1) This item shall consist of furnishing and installing the
24" X 24" slide gate and appurtenances as shown on the
drawings.

(4) The gate stem shall be one and one-half (1-1/2) inch diameter
stainless steel.

(2) The slide gate assembly shall be defined as the self-contained
gate, complete with frame, rising stem, stem guides, handwheel,
lift nut, anchor bolts and all other miscellaneous hardware
required to complete the installation.

(3) The gate shall be spigot back type slide gate and shall conform
to the requirements specified in Material Specification 571. The
gate shall be Type MLS-2, Class 10-0.

Items of work to be performed in conformance with this specification and
the construction details are:

Buckhorn-Mesa WPP, Arizona

Spook Hill FRS
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4. ERECTION

2. MATERIALS

1. SCOPE

':l_7_f..

( 81-1)

CONS RUCTION SPECIFICATION

81. METAL FABRICATION AND INSTALLATION

As erection progresses the work shall be securely bolted up, or
welded, to resist all dead load, wind and erection stresses. The
Contractor shall furnish such fitting up bolts, nuts and washers
as may be required.

The work shall consist of furnishing, fabricating and erecting
metalwork, including the n~tal parts of composite structures.

FABRICATION

Unless otherwise specified, materials shall conform to the require­
ments of Material Specification 581. Steel shall be structural
quality unless otherwise specified. Castings shall be thoroughly
cleaned and subjected to careful inspection before installation.
Finished surfaces shall be smooth and true to assure proper fit.
Galvanizing shall conform to the requirements of Material Speci­
fication 582.

Fabrication of structural steel shall conform to the requirements
of Section 1. 23 of the "Specification for the Design, Fabrication
and Erection of Structural Steel for Buildings (Riveted, Bolted
and Arc-Welded Construction)," American Institute of Steel
Construction.

Fabrication of structural aluminum shall conform to the
requirements in the Aluminum Construction Manual, "Specifi­
cations for Aluminum Structures." Section 6 and Section 7,
Thg Aluminum Association. November 1967.

The frame of metal structures shall be carried up true and plumb.
Temporary bracing shall be placed wherever necessary to resist all
loads to which the structure may be subjected, including those
applied by the installation and operation of equipment. Such
bracing shall be left in place as long as may be necessary for
safety.

3.
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11 fie d welding shall be done in conformance to the requirementa I
for shop fab ication, except those that expressly apply to shop
condi onl only.

6. MEASUREi1ENT AND PAYMENT

I

3-7-69

173.0
536.0
470.0
487.0

( 81-2)

Unit Weight
Pounds per C bic Foot

h 11 b one until AI much of the "
eby ha. b n proper y a goed.

Mate't"ia1

Aluminum alloy
B~onze or C1)pper alloy
Iron, ma'.leable
Iron, wrought

JiJIOl l!:' i¥@l<{; lZil!' 0

1!:U!li:'~ 1

ive 8 iven in the field shal be heated and driven with the
same care as those driven in the shop.

~ethod~~ The work will not be measured. Payment for metal
fab~icat~on and installation will be made at the contract lump
sum price. Such payment will constitute full compensation for
all labor, materials, e~\ipment and all other items necessary and
incidental to the completion of the work, including connectors
and appurteuances such as rivets, bolts, nuts, pins, studs,
washers, han5ers and weld metal.

Items specified to be galvanized shall be completely fabricated
for field aSlembly before the application of the zinc coatings.

Galvanized items shall not be cut, welded or drilled after the
zinc coating is applied.

Items specified to be painted shall be painted in conformance to
the requi~ements of Construction Specification 82 for the speci­
fied paint systems.

~~ ~j~. rhe weight of metal installed complete in place shall
be deter.ni.ned to the nearest pound. Unless otherwise provided,
the weight of metal shall be com uted by the method specified in
Section 3 of the "Code of Standard Practice for Steel Buildings
and Bridges," American Institute of Steel Construction, except
that the following unit weights shall also be used, as appropriate,
as the basis of computation:

5. PROTECT"· ~ COATINGS

SCS-UEST
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(Use with all Methods) Compensation for any item of work described
in the contract but not listed LU the bid schedule will be included
in the paymeHt for the item of work to which it is made subsidiary.
Such items and the items to which they are made subsidiary are
identified in Section 7 of this specification.

Payment for furnishing, fabricating and installing metalwork will
be made at tp,_ contract unit pri e for the specified types of
metal. Such payment will const~tute full compensation for all
labor. materials, equipment and all other items necessary an
!~cidental to the completion of :he work.

3-7-69

( 81-3)

~~hod 3) The work will not be ~easured. Payment for furnish ng,
faL,:'cdting , Ld installing each item of metalwork will be made at
the contracL price for that ite~. Such payment will constitute
full compens8t"i'Jn for all labor, materials, equipment and all
oth~~ items n·.essary and incidental to the completion of the work,
includ~ng conn ctors and appurtenances such as r1vets, bolts, nuts,
pins, s tudb, .1dS hers, hangers and we ld me ta1.

SCS-WEST
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

(2) Painting shall be in accordance with Construction Specification 82.

(c) Small animal guards.

(81-4)

(b) Gate well assembly for the principal spillway inlet complete
with slotted corrugated pipe, bands and trash rack.

(a) Walkway for the principal spillway inlet complete with
angles, channels, bars, grating, handrail, and anchor bolts.

(1) This item shall consist of supplying, fabricating and installing
the following:

(2) The walkway bars, angles and channels and the trash racks shall
be fabricated of structural steel conforming to the requirements
of ASTM Specification A 36 to the sizes and dimensions shown on
the drawings.

(3) The walkway grating shall be welded rectangular steel grating,
standard spacing type, as supplied by McMaster-Carr Supply Company,
P.O. Box 54960, Los Angeles, California 90054 or equivalent. The
bearing bars shall be l~" deep X 3/16" thick and shall run across
the width of the walkway.

(5) The slotted corrugated pipe and bands shall be fabricated from Type
II carbon steel sheets conforming to the requirements of Federal
Specification QQ-S-775. The nominal thickness of the material
shall be No.8 gage (0.1681 inch).

(4) The walkway handrail shall be fabricated of standard weight steel
pipe conforming to the requirements of ASA B 36.10.

(6) . The walkway and gate well assembly shall be painted in the manner
specified in Construction Specification 82.

(7) The small animal guards shall be fabricated as shown on the draw­
ings and shall be galvanized after fabrication.

(8) Measurement and payment will be by Method 1.

(1) This item shall consist of the fabrication and installation of the
identification signs as shown on the drawings and as directed by
the Engineer.

(3) Measurement and payment will be by Method 3.

a. Bid Item 18, Metalwork

Items of work to be performed in conformance with this specification and
the construction details are:

b. Bid Item 19, Identification Signs

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS
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CONSTRUCTION SPECIFICATION

1. SCOPE

2, PAINTS

4-1-71(82-1)

Type 6 paint shall be prepared by m~x~ng aluminum paste
conforming to Federal Specification TT-P-320, Type II,
Class 2 with mixing varnish conforming to the require­
ments of Federal Specification TT-V-81, Type II, Class B
(Class 2) at the rate of two pounds_ of aluminum paste
per gallon of varnish. The paint shall be mixed at the
time of use.

Type 7 paint shall conform to the requirements of Federal
Specification TT-E-489, Class A, Alkyd Gloss Enamel.

82. CLEANING AND PAINTING METALWORK

Type 5 paint shall be prepared by mixing aluminum paste
conforming to the requirements of Federal Specification
TT-P-320, Type II, Class 2 with phenoltc resin spar
varnish conforming to the requirements of Federal
Specification TT-V-119 at the rate of two pounds of
aluminum paste per gallon of varnish. The paint shall
be mixed at the time of use.

Type 4 paint shall conform to the requirements of Federal
Specification TT-P-636, Synthetic Primer.

Type 3 paint shall conform to the requirements of Federal
Specification TT-P-86, Type I, Red Lead Base Paint.

Type 2 paint shall conform to the requirements of Federal
Specification TT-P-86, Type II or Type III, Red Lead Base
Paint.

Type 1 paint shall conform to the requirements of Federal
Specification TT-P-86, Type IV, Red Lead Base Paint.

For the purposes of this specification paiat~ shall be
designated by types as defined below:

The work shall consist of cleaning metal surfaces and applying
paints and protective coatings.

SCS-WEST



3. SURFACE PERPARATION

Surfaces to be painted shall be thoroughly cleaned prior to the
application of the paint. For the purposes of this specification
methods of surface preparation shall be designated as defined
below:

Type 8 paint shall conform to the requirement~ of Federal
Specification TT-E-529, Alkyd Semi-Gloss Enamel.

1-7-69
( 82-2)

Mineral spirits shall conform to the requirements of Federal
Specification TT-T-29l, Grade 1, Light Thinner.

Method 1 surface preparation shall consist of the removal of
all grease and oil by means of steam cleaning or solvent
cleaning methods and removal of all dirt, rust, mill ~cale
and other coatings by means of sandblasting, grit blasting
or pickling. The finished surface shall uniformly expose
the base metal and shall present an etched, but not polished
or peened, appearance. Not more than 5 percent of the
surface may exhibit very light shadows. light streakS, or
slight discolorations caused by rust stain, mill scale
oxides, or slight, tight residues of paint or coating.

Paints of Types 1, 2, 3, 5 and 6 may be thinned with mineral
spirits as necessary for proper application but the amount of
thinner used shall not exceed one pint per gallon of paint.
Other paints may be thinned in accordance with the manufac­
turer's instructions only if such thinning is approved by the

Engineer.

Type 11 paint shall conform to the requirements of MBterial
Specification 583. The paint shall be mixed at the time of

use.

When tinting is required, it shall be accomplished by the
addition of pigment-in-oil tinting colors conforming to the
requirements of Federal Specification TT-P-38l.

Type 10 paint shall conform to the requir~eRts of Federa~

Specification TT-P-64l, Type III, Zinc Dust-Zinc Oxide
Primer.

Type 9 paint shall conform to the requirements of Federal
Specification TT-P-64l, Type I or Type II, Zinc Dust-Zinc
Oxide Primer.

SCS-WEST
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4.

Method 2 surface preparation shall consist of the removal
of all grease and oil by means of steam cleaning or solvent
cleaning and the removal of all dirt, surface rust and
loose scale by means of wire brushing, flame cleaning, use
of rotary abrading tools or light sandblasting.

-.... ""Method 3 surface preparation shall cons1st of the treatment
of the surface with a dilute acid sulution. The surface
shall be thoroughly wetted with a dilute (about 5 percent
strength) phosphoric acid solution. After the acid has
dried, the surface shall be thoroughly rinsed with clear
water and allowed to dry. Dirt, grease and oil shall be
removed from the surface by solvent c h:aning prior to the
acid treatment.

Cleaning solvent shall be mineral spirits. Cleaning cloths and
solvents shall be discarded before they become contaminatec to the
extent that a greasy film would remain on the surface being cleaned.
The final cleaning and wiping shall be done with clean solvent and
clean cloths. Grit blasting shall be accomplished using compressed
air blast nozzles and grit made of steel. malle~ble iron or C3St ­
iron crushed shot. Abrasives used shall have a maximum particle
Fize that will pass the No. 16 sieve (U. S. Standard) and a minimum
size that will be retained on the No. 50 sieve (U. S. Standard).
The equipment used for sandblasting sha11 be equipped with adequate
separators and traps to insure that the compressed air shall be
free of detrimental amounts of water and oil. Blast cleaned sur­
faces shall be brushed, blown or vacuum cleaned to remove any trace
of blast products or abrasives prior to painting.

Surfaces that are not to be painted immediately after cleaning
shall be treated with one brush coat of metal conditioner conforming
to the requirements of Military Specification MIL-M-10578, except
that surfaces cleaned by pickling in phosphoric acid solution shall
not require such treatment.

Surfaces shall be thoroughly dry when paint is applied.

No field coats of paint shall be applied until the prepared surfaces
have been inspected and approved by the Engineer.

PAINT SYSTEMS

For the purposes of this specification,systems of preparing and
painting metalwork will be designated as defined below:

( 82-3)
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Paint System A shall consist of the preparation of the
surfaces to be painted by Method 1 and the application
of two priming coats of Type 1 paint and two or more
top coats of Type 5 paint as necessary to provide a
total dry paint film thickness of 6 mils.

Paint System B shall consist of the prep~ation of the
surfaces to be painted by Method 1 and the application
of one priming coat of Type 1 paint and two top coats
of Type 5 paint.

Paint System C shall consist of the preparation of the
surfaces to be painted by Method 2 and the application
of one priming coat of Type 2, Type 3 or Type 4 paint
and two top coats of Type 6 paint.

Paint System D shall consist of the preparation of the
surfaces to be painted by Method 2 and the application
of one priming coat of Type 2 paint and two top coats
of Type 7 paint.

Paint System E shall consist of the preparation of the
surfaces to be painted by Method 2 and the application
of one priming coat of Type 2 paint and two top coats
of Type 8 paint.

Paint System F shall consist of the preparation of the
surfaces to be painted by Method 3 and the application
of two coats of Type 9 paint.

Paint System G shall consist of the preparation of the
surfaces to be painted by Method 3 and the application
of two coats of Type 10 paint.

Paint System H shall consist of the preparation of the
surfaces to be painted by Method 1 and the application
of four or more coats of Type 1 paint as necessary to
provide a total dry paint film thickness of 6 mils.

Paint System I shall consist of the preparation of the
surfaces to be painted by Method 1 and the application
of two or more coats of Type 11 paint as necessary to
provide a total dry paint film thickness of at lenst
16 mils.

(82-4)
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5. APPLICATION OF PAINT

Paints shall be thoroughly mixed at the time of application.

The surface of each dried coat shall be cleaned as necessary before
application of the next coat.

3-7-69

( 82-5)

Surfaces shall be painted immediately after, preparation (or within
two days after preparation and treatment with metal conditioner)
with at least one coat of the type of priming paint required by
the specified paint system. Surfaces not required to be painted
shall be protected against contamination and damage during the
cleaning and painting operation. ~ ~

After erection or/installation of the metalwork, all damage to
shop applied coats shall'be repaired and all bolts, nuts, welds
and field rivet heads shall be cleaned and painted with one coat
of the specified priming paint.

Except on surfaces accessible only to spray ~quipment, initial
priming coats shall be applied by brush. All other coats may be
applied by brush or spray. Each coat shall be applied in such a
manner as to produce a paint film of uniform thickness with a rate
of coverage within the limits recommended by the paint manufacturer.

The drying time between coats shall be as prescribed by the manu­
facturer of the paint but not less than that required for the paint
film to dry through. The elapsed tim~ between the application of
the first and second prime coats of Paint System A shall not exceed
60 hours. In the application of Paint System I, if, for any reason,
the first coat dries hard before the second coat is applied or the
elapsed time between coats exceeds 48 hours, the method of appli­
cation must be modified in any of the following ways: (1) the first
coat must be wiped down with MIBK with the application of the second
coat following the wipedown by not more than 6 feet; or (2) the
first coat must be lightly brush blasted or given a fog coat of the
paint before application of the full second coat; or (3) a special
bonding additive supplied by the paint manufacturer must be mixed
with the paint applied in the second coat.

Except for Paint System I, the first coat of each two-coat system
shall be tinted for contrast. The first coat of red-lead paint
shall be tinted by the addition of 3 ounces per gallon of IB

The finished surface of each coat shall be free from runs, drops,
ridges, laps or excessive brushmarks and shall present no variation
in color, texture and finish.

SCS-WEST
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6. ATMOSHPERIC CONDITIONS

7. TESTS

8. PAYMENT

I
I

3-7-69

( 82-6)

Acceptance of dry paint film thickness for Paint Systems A, H,
and I will be based on the measurement of paint film thickness
by means of an Elcometer or other suitable dry film thickness
gage.

Paint shall not be applied when the temperafure of the item to
be painted or of the surrounding air is less than 50oF. For
Paint System I, the temperature of the coated surface must he
maintained at not less than 500 F for 6 hours after the applica­
tion of each coat. Painting shall be done only when the humidity
and temperature of the surrounding air and the temperature of the
metal surfaces are such that" evaporation rather than condensation
will result during the period of time required for application
and drying. Surfaces protected from adverse atmospheric condi­
tions by special cover, heating or ventilation shall remain so
protected until the paint is dry.

black pigment. The first coat of machinery paint shall be
tinted off color with 3 ounces per gallon of a pigment suitable
to the color of the paint.

Compensation for any item of work described in the contract but
not listed in the bid schedule will be included in the payment
for the item of work to which it is made subsidiary. Such items
and the items to which they are made subsidiary are identified
in Section 9 of this specification.

For items of work for which specific lump sum prices are
established in the contract, payment for painting metalwork will
be at the contract lump sum price. Such payment will constitute
full compensation for furnishing, preparing and applying all
materials and for the cleaning, painting and coating of metalwork
including labor, tools, equipment and all other items necessary
and incidental to the completion of the work.

SCS-WEST



ITEMS OF WORK AND CONSTRUCTION DETAILS

a. Subsidiary Item, Cleaning and Painting

(2) In Section 3, Surface Preparation, Method 2 shall apply.

10/77(82-7)

(1) This item shall consist of cleaning and painting the designated
metal items in Bid Item 18 and the Identification Signs, Bid
Item 19.

(4) No separate payment will be made for cleaning and painting.
Compensation for this work will be included in the payment for
Bid Item 18, Metalwork; and Bid Item 19, Identification Signs.

(3) In Section 4, Paint Systems, Paint System C shall apply for the
walkway and gate well assembly in Bid Item 18 and Paint System B
(except that Type 4 paint shall be used in place of Type 2
paint for the priming coat) shall apply for the Identification
Signs, Bid Item 19. The two (2) top coats of paint on the
identification signs shall be white and the letters painted with
a dark green enamel.

Items of work to be performed in conformance with this specification and the
construction details are:

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS

a. Subsidiary Item, Cleaning and Painting

(2) In Section 3, Surface Preparation, Method 2 shall apply.

6/77(82-7)

(1) This item shall consist of cleaning and painting the designated
metal items in Bid Item 8, Special Fittings.

(3) In Section 4, Paint Systems, Paint System C shall apply for the
pipe inlet handrails in Bid Item 8.

(4) No separate payment will be made for cleaning and painting.
Compensation for this work will be included in the payment for
Bid Item 8, Special Fittings.

Items of work to be performed in conformance with this specification
and the construction details are:

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS

I

I



Braces: Zinc-coated steel.

CONSTRUCTION SPECIFICATION

Barbed Wire: . Zinc-coated steel.

3-1-74(91-1)

Top Rails: Type II, Class 1, zinc-coated.

Fencing fabiic shall not be stretched until at least 4 days after
the posts are grouted into walls or 14 days after the posts are
set in the concrete backfill.

Posts: Type I, Class 1, zinc-coated.

All corner posts, end posts, gate posts, and pull posts shall be
embeded, braced and trussed as sho\m on the drawings.

Fabric: Type I, 2-inch mesh, 9~gage, minimum weight of zinc coating ­
1.8 ounces per square foot.

Chain-link fence fabric, fence posts, top rails, braces, gates and
accessories shall conform to the requirements of Federal Specifica­
tion RR-F-19l. Types, classes, and materials shall be as follows
except as otherwise specified.

The work shall consist of furnishing and installing chain link
fencing complete with all posts. braces, gates and all other
appurtenances.

Gates: Type I, zinc-coated steel.

91. CHAIN LINK FENCE

Posts set in the tops of concrete walls shall be grouted into
preformed holes to a depth of 12 inches.

Unless otherwise specified, line posts shall be placed at intervals
of 10 feet measured from center to center of adjacent posts. In
determining the post spacing, measurement will be made parallel
with the ground surface.

Post will be set in concrete backfill in the manner shown on the
drawings.

1. SCOPE

2. MATERIALS

SCS-WEST

4. INSTALLING WIRE FABRIC

3. INSTALLING FENCE POSTS
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5. MEASUREMENT AND PAYMENT

Fencing shall be installed on the side of the posts designated
on the drawings.

Barbed wire shall be installed as shown on the dr~wings and shall
be pulled taut and fastened to each post with tie wires or metal
tie clips.

I
I

I
I

I

I

3-1-74(91-2-)

(Method 1) The length of fence will be measured to the nearest
O-~l foot along the fence, including gates. Payment will be made
at the contract unit price for the specified peight of fence.
Such payment will constitute full compensation for all labor,
materials, equipment and all other items necessary and incidental
to the completion of the work.

The fabric shall be stretched taut and securely fastened, by
means of tie clips, to the posts at intervals not exceeding 15
inches and to the top rails or tension wires at intervals not
exceeding 2 feet. Care shall be taken to equalize the tension
on each side of each post.

(Use with Either Method) Compensation for any item of work
described in the contract but not liste~ in the bid schedule
will be included in the payment for the item of work to which
it is made subsidiary. Such items and the items to which they
are made subsidiary are identified in Section 6 of this speci­
fication.

(Method 2) The length of fence will be measured to the nearest
0.1 foot along the fence, excluding gate openings. Payment will
be made at the contract unit price for the specified height of
fence. Such payment will constitute full compensation for all
labor, materials, equipment and all other items necessary and
incidental to the completion of the work except furnishing,
fabricating and installing gates. Payment for furnishing,
fabricating and installing each type and size of gate will be
made at the contract unit price for that type and size of gate.

SCS-WEST



6. ITEMS OF WORK AND CONSTRUCTION DETAILS

(3) The concrete for post anchors shall be Class 3000.

a. Bid Item 20, 6-Foot Chain Link Fence

10/77(91-3)

(1) This item shall consist of furnishing and installing the chain
link fence, including all concrete anchors, gates and appurtenances,
around the emergency spillway and the inlet and the outlet of the
principal spillway as shown on the drawings.

(2) The chain link fencing shall be 9-gage, Type I, Grade A, having a
two (2) inch mesh and a nominal height of six (6) feet. The
fence shall have an industrial type top with three (3) lines
of zinc-coated steel barbed wire which is to be of the four (4)
point pattern composed of two (2) strands of 12 1/2-gage line
wires with 14-gage barbs spaced on approximately five (5) inch
centers.

Items of work to be performed in conformance with this specification and
the construction details are:

(4) Measurement and payment will be by Method 1.

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS



1. ,SCOPE

3. SETTING POSTS

4. CORNER ASSEMBLY

3-1-74

MATERIALS

Materials for farm field fe~ces shall conform to the requirements
of Material Specification 591. All wooden posts shall be of the
same species.

Posts holes shall be at least 6 inches larger than the diameter or
side dimension of the posts.

No stress shall be applied to posts set in concrete until at least
24 hours after the concrete has set.

92. FARM FIELD FENCES

Concrete or wood posts shall be set in holes and backfilled with
earth except where otherwise specified. 'Steel posts shall be'
driven unless otherwise specified.

CONSTRUCTION SPECIFICATION

Earth backfill around posts shall be thoroughly tamped in layers
not thicker than 4 inches and shall completely fill the post hole
up to the ground surface. Concrete backfill around posts shall be
rodded into place in layers not thicker than 12 inches and shall
completely fill the post hole up to the ground surface. Backfill,
either earth or concrete, shall be crowned up around posts at the
ground surface.

(92-1)

Pull post assemblies shall be installed at the following locations:

PULL POST ASSEMBLY

END PANELS

Unless otherwise specified, corner assemblies shall be installed
at all points where the fence alignment changes 15 degrees or more.

End panels shall be built at gates and fence ends.

~he work shall consist of furnishing and installing farm field
fences, including gates and fittings.

2,.

5.

6.
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8. STAYS

7. ATTACHING FENCING TO POSTS

c. At the beginning and end of each curve.

I

I

3-1-74(92-2)

c. The fencing shall be fastened to each ·end post, corner
post and pull post by wrapping each horizontal strand
around the post and tying it back on itself with not less
than three tightly wound wraps.

b. At any point where the vertical angle described by two
adjacent reaches of wire is upward and exceeds 10 degrees
(except as provided in Section 9 of this specification).

a. In straight fence sections, at intervals of no more than
660 feet.

a. The fencing shall be placed on the side of the post opposite
the area being protected, except on curves. ~

b. The fencing shall be placed on the outside of curves~

The fencing shall be stretched and attached to posts as follows:

d. The fencing shall be fastened to wooden line posts by means
of staples. Woven wire fencing shall be attached at alter­
nate horizontal strands. Each strand of barbed wire shall
be attached to each post. Staples shall be driven diagonally
with the grain of the wood and at a slight downward angle
and shall not be driven so tightly as to bind the wire
against the post.

e. The fencing shall be fastened to steel or concrete line
posts with either two turns of 14 gage galvanized steel or
iron wire or the post manufacturer's special wire clips.

f. Wire shall be spliced by m~ans of a Western Union splice or by
suitable splice sleeves applied with a tool designed for the
purpose. The Western Union splice shall have not less than 8
wraps of each end about the other. All wraps shall be tightly
wound and closely spaced. Splices made with splice sleeves
shall have a tensile strength not less than 80 percent of the
strength of the wire.

Stays shall be attached to the fencing in a manner to insure main­
tenance of the proper spacing of the fence wire strands.

Where fencing is ·installed across small depressions or watercourses,
either of the following methods of installation shall be used:

9. CROSSINGS AT DEPRESSIONS AND WATERCOURSES

SCS-WEST



10. MEASUREMENT AND PAYMENT

a. If the fence wire is installed parallel to the ground surface,
the line posts subject to upward pull shall be anchored by
means of extra embedment or by special anchors as detailed on
the drawings.

b. If the wire fence is installed with the top wire straight and
parallel to the ground surface on either side of the depres­
sion, extra length posts shall be used to allow normal post
embedment. Unless otherwise specified, excess space between
the bottom of the fence and the ground shall be closed with
extra strands of barbed wire.

3-1-74

(92-3)

(Use ~ith Either Method) Compensation for any,item of work
described in the contract but not listed in the bid schedule
will be included in the payment for the item of work to which
it is made subsidiary. Such items and the items to which they
are made subsidiary are identified in Section 11 of this speci­
fication.

(Method 1) The length of each type and kind of fence will be
measured to the nearest foot along the profile of the fence,
including gate openings. Payment for each type and kind of fence
will be made at the contract unit price for that type and kind of
fence. Such payment will constitute full compensation for all
labor, materials, equipment and all other items necessary and
incidental to the performance of the work including fabricating
and installing gates.

(Method 2) The length of each type and kind of fence will be
measured to the nearest foot along the profile of the fence,
excluding gate openings. Payment for each type and kind of [enc
will be made at the contract unit price for that type and kind o[
fence. Such pnyment will constitute full compensation for all
labor, materidls, equipment and all other items necessary and
incidental to the completion of the work, except fabricating and
installing gates. Payment for each type and size of gate will be
made at the contract price each for fabricating and installing
that type and size of gate.

SCS-WEST



(5) Concrete for post anchors shall be Class 3000.

11. ITEMS OF WORK AND CONSTRUCTION DETAILS

a. Bid Item 21, 4-Strand Barbed Wire Fence

10/77(92-4)

(2) The barbed wire shall be Type I, with two (2) strands of 12 1/2­
gage line wires with l4-gage barbs spaced on approximately five
(5) inch centers in accordance with Material Specification 591
and Federal Specification RR-F-22l/l.

(1) This item shall consist of furnishing and installing barb wire
fences, including gates, post anchors, and appurtenances as shown
on the drawings and staked in the field.

(3) Gates, corner, pull and end post assemblies shall be as shown on
the drawings. Line posts shall be Type 1, Style 1, painted in
accordance with Material Specification 591 and Federal Specifi­
cation RR-F-22l/3.

(4) Chains shall be welded, case hardened straight link pattern of
5/l6-inch stock diameter, 18 inches long. Padlocks shall have
brass casing 1-3/4 inches wide, five (5) pin tumbler lock mech­
anisms, 5/l6-inch diameter shackles, l5/l6-inch clear and master
keyed with one (1) key.

Items of work to be performed in conformance with this specification and
the construction details are:

(6) Measurement and payment will be by Method 1.

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS
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a. Bid Item 10, Fencing

11. ITEMS OF WORK AND CONSTRUCTION DETAILS

(c) Station 19+O0± - centerline sediment basin dike.

6/77

Offset

Sl.S'± both
Sl.S'± both
97'± left
94'± right
49.7'± both

160'± left
S'± left

End
Distance

130+74±
131+84±
184+3S±
18S+74±
20S+S0±

19+O0±
27+75±

Station

left
right

both
both
left
right
both

(92-4)

37.S'±
37.S'±
90'±
103'±
3S.7'±

Begin
Distance Offset

Sediment Basin
18+86± 160'±
27+6S± S'±

Floodway
130+74±
131+84±
184+25±
185+62±
205+50±

Station

(b) Station 15+00± - centerline sediment basin dike.

(a) Station 11+10± - centerline sediment basin dike.

(d) Station 27+80± - centerline sediment basin dike.

(4) A floodgate shall be installed beginning at Station 20S+S0±
3S.7'± right and ending at Station 20S+S0± 3S.7'± left of the
centerline of the floodway.

(3) Locked gate assemblies shall be installed at the following
locations as shown on the drawings.

(2) At centerline of floodway Station 184+20± the constructed fence
shall end at an existing fence. Common posts (corner posts)
shall be used at the junction of the fences as shown on the
drawings.

(1) This item shall consist of furnishing and installing barb wire
fences, including gates, post anchors, sag weights, chains and
padlocks between Station 117+74 and 205+50 centerline floodway
and the replacement of fencing removed at the following
stations along the sediment basin dike alinement as shown on
the drawings.

Items of work to be performed in conformance with this specification and
the construction details are:

Buckhorn-Mesa WPP, Arizona
Spook Hill Floodway
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(8) All other materials shall conform to Federal Specification
RR-F-221/1, Section 1.2, Type I classification.

(6) The woven wire fabric for the gates shall be Type I, Style 1,
standard woven wire No. 11, Design No. 1047-6-11 in accordance
with Material Specification 591 and Federal Specification
RR-F-221/2.

(5) The barbed wire shall be Type I, with two (2) strands of
12.1/2-gage line wires with 14-gage barbs spaced on approxi­
mately five (5) inch centers in accordance with Material
Specification 591 and Federal Specification RR-F-221/1.

6/77(92-5)

(7) Gates, corner, pull and end post assemblies shall be as shown
on the drawings. Line posts shall be Type 1, Style 1, painted
in accordance with Material Specification 591 and Federal
Specification RR-F-221/3.

(9) Measurement and payment will be by Method 1.

Buckhorn-Mesa WPP, Arizona
Spook Hill Floodway
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Items of work to be performed in conformance with this specification and
the construction details are:

(2) Gates and end post assemblies ,shall be shown on Sheet 41 of the
drawings.

(1) This item shall consist of furnishing and installing the two
(2) gates and appurtenances including concrete post anchors
as shown on drawing Sheets 3, 14, and 41, and as staked in the
field, as follows:

10/n(92-4)

(b) Between Station 23+94± 420'± It. and Station 24+22±
416' ± It. of centerline Brown Road.

(a) Between Station 23+94± and Station 24+22± 40' It. of
centerline Brown Road.

(3) The concrete for post anchors shall be Class 3000.

a. Bid Item 9, 28-Foot Double Drive Gates

11. ITEMS OF WORK AND CONSTRUCTION DETAILS

(4) Measurement and payment will be by Method 2.

Buckhorn-Mesa WPP, Arizona
Spook Hill Road Ramps
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1. SCOPE

200. GROUTED ROCK RIPRAP

CONSTRUCTION SPECIFICATION

6-25-70(200-1)

Drain materials, when specified, shall conform to the requirements of
Material Specification 521.

When filter layers or bedding beneath the riprap is specified, the
drain material shall be spread uniformly on the prepared sub grade

Aggregates shall conform to the requirements of Material Specification
522.

Riprap or filter shall not be placed until the subgrade surfaces have
been ins.pec ted and approved by the Engineer.

Portland cement shall conform to the requirements of Material Specifica­
tion 531 for the specified type. The temperature of the cement at the
time it is introduced into the mixture shall not exceed 170 0 F.

Other admixtures, when required, shall be as specified in the construction
details.

Curing compound shall conform to the requirements of Material Specifica­
tion 534.

Air-entraining admixtures shall conform to the requirements of Material
Specification 532.

Water shall be clean and free from injurious amounts of oils, acid, alkali,
organic matter or other deleterious substances.

The work shall consist of furnishing, transporting and placing rock
and concrete grout in the construction of grouted rock riprap sections .

Rock used in grouted rock riprap construction shall conform to the
requirements of Material Specification 523. At least 30 days prior

. to delivery of rock, the Contractor shall designate in writing the
source from which he intends to obtain the rock. The Contractor
shall provide the Engineer free access to the source for the purpose
of obtaining samples for testing. The size and grading of the rock
shall be as specified in the construction details.

2. MATERIALS

3. SUBGRADE PREPARATION

SCS-WEST

4. FILTER LAYERS OR BEDDING
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8. INSPECTING AND TESTING FRESH GROUT

7. DESIGN OF THE GROUT MIX

6. AIR CONTENT AND CONSISTENCY

I
I
I

I

I
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I

6-25-70(200-2)

The Engineer will inspect and test grout during the course of the work.
Sampling of fresh grout will be done by the methods prescribed in
ASTM Designation C 172. The volume of each batch will be determined
by the methods prescribed in ASTM Designation C 138.

The grout shall consist of Portland cement, fine and coarse aggregate.
water and an air-entraining agent. The cement content shall be 5 1/2
bags per cubic yard unless otherwise specified. The maximum nominal
size of coarse aggregate shall be 3/4 inch.

The Contractor shall be responsible for proportioning the mix.

The consistency of the grout mixture shall be so maintained that the
grout may be readily placed without segregation of materials or exces­
sive laitance. Unless otherwise specified, the slump shall be within
the range of six (6) to ten (10) inches.

The Engineer shall have free entry to all parts of the Contractor's
plant and equipment which concern mixing and placing the grout while
work on the contract is being performed. Proper facilities shall be
provided for the Engineer to inspect materials and processes used in

Prior to placement of grout, the Contractor shall furnish the Engineer
a statement of the mix proportions. After the job mix has been so
stated, neither the source or character of the aggregates nor the type
or brand of cement will be changed without prior approval by the Engineer

The air content (by volume) of the grout mixture at the time of place­
ment shall b~ 5 to 7 percent.

The rock shall be placed on the surfaces and to the depths specified
in such a manner as to avoid displacement of the underlying materials.
The rock may be equipment or hand placed as necessary to produce a
surface in which the tops of the individual rocks do not vary more
than the specified deviation from the neat lines shown on the drawings.
Double decking of thin, flat rocks to bring the surface up to the
required grade will not be permitted.

surfaces to the depth shown on the drawings. Compaction of drain
material will not be required but the surface of such layers shall
be finished reasonably free of mounds, dips or windrows.

SCS-WEST
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10. MEASUREMENT AND PAYMENT

PLACING GROUT

m1x1ng and placing the grout as well as for securing samples of the
grout mix. All tests and inspections shall be so conducted as not to
interfere unnecessarily with the mixing and placing of the grout.

6-25-70(200-3)

After completion of any strip or panel, no workman or other load shall
be permitted on the grouted surface for a period of twenty-four (24)
hours. The grouted surface shall be protected from injurious action by
the sun; shall be protected from rain, flowing water and mechanical
injury; and shall be cured in the manner specified for concrete in
Construction Specification 31.

The rock riprap shall be flushed with water to remove the fines from
the rock prior to placing the grout. The rock shall be kept moist
just ahead of the actual placing but the grout shall not be placed in
standing or flowing water. Grout placed on inverts or other nearly
level areas may be placed in one course. On slopes, the grout shall
be placed in two (2) courses in successive lateral strips approximately
ten (10) feet in width starting at the toe of the slope and progressing
to the top. The grout shall be delivered to the place of final deposit
by approved means and discharged directly on the surface of the rock,
using a splash plate of metal or wood to prevent displacement of the
rock directly under the discharge. The flow of grout shall be directed
with brooms, spades or baffles to prevent it from flowing excessively
along the same path and to assure that all intermittent spaces are
filled. Sufficient barring shall be done to loosen tight pockets of
rock and otherwise aid the pen~tration of grout so that all voids shall
be filled and the grout fully penetrates the rock blanket. All brooming
on slopes shall be uphill and after the grout has stiffened, the entire
surface shall be reb roomed to eliminate runs and to fill voids caused
by sloughing.

(Method 1) For items of work for which specific unit prices are established
in the contract, the volume of grouted rock riprap, including fiiter layers
or bedding, will be determined from the specified thickness shown on the
drawings and the area on which acceptable placement has been made. Pay­
ment for grouted rock riprap will be made at the contract unit price.
Such payment will be considered full compensation for all labor, materials,
equipment and all other items necessary and incidental to the completion
of the grouted rock riprap and filter layers or bedding.

When ready-mixed grout is furnished, the Contractor shall furnish to
the Engineer a statement of delivery ticket for each batch delivered
to the job site. The ticket Ghall show the total weights in pounds
of cement, water and fine and coarse aggregates, amount of air-entrain­
ing agent, time of loading and the revolution counter reading at the
time of batching.

9.
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Compensation for any item of work described in the contract but
not listed in the bid schedule will be included in the payment for
the item of work to which it is made subsidiary. Such items and the
items to which they are made subsidiary are identified in Section 11
of this specification.

(Method 2) For items of work for which specific unit prices are
established in the contract. the volume of riprap and the volume of
filter layers or bedding will be determined from the specified thick­
ness shown on the drawings and the area on which acceptable placement
has been made. The volume of grout will be determined from the calcu­
lated batch volume and the number of mixed batches delivered to the
site and acceptably placed in the work. Paymertt for riprap; filter
or bedding material; and concrete grout will be made at the contract
unit price for each item. Such payment will be considered full
compensation for all labor. materials. equipment and all other items
necessary and incidental to the completion of the work.

SCS-WEST (200-4) 6-25-70
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11. ITEMS OF WORK AND CONSTRUCTION DETAILS

(6) Cement shall be Type II or IIA.

(5) Rock shall be either hand or equipment placed.

10/77(200-5)

Particle Size (Inch) Percent Passing (by Dry Wt.)

18 -100
12 75-95

9 40-80
6 0-20
3 0- 5

(a) Between Station 9+65.50 and Station 10+00 centerline
Emergency Spillway.

(d) Between Station 102+69.03 and Station 103+38 centerline
Principal Spillway.

(b) Between Station 10+30 and Station 10+54 centerline
Emergency Spillway.

(c) Between Station 101+51.09 and Station 101+82.53 center­
line Principal Spillway.

(1) This item shall consist of the furnishing and placing of grouted
rock riprap including filter material at the following locations
as shown on the drawings and staked in the field:

(2) Materials for the grouted rock riprap shall consist of sound
granite obtained from channel excavation of the floodway between
Station l30+00± and Station 207+70±.

(3) Filter material shall meet the gradation of Bid Item 10, Drain Fill.

(4) The rock shall be graded as follows:

a. Bid Item 22, Grouted Rock Riprap

Items of work to be performed in conformance with this specification and
the construction details are:

(7) Measurement and payment will be by Method 1.

Buckhorn-Mesa WPP, Arizona
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Items of work to be performed in conformance with this specification
and the construction details are:

,(2) The rock riprap shall consist of materials meeting the require­
ments of Bid Item 9, Loose Rock Riprap.

(1) This item shall consist of the furnishing or placing of
grouted rock riprap as shown on the drawings and staked in
the field.

6/77(200-5)

(3) Cement shall be Type II or IIA.

a. Bid Item 11, Grouted Rock Riprap

(4) Measurement and payment will be by Method 1.

Buckhorn-Mesa WPP, Arizona
Spook Hill Floodway
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L SCOPE

202. PLASTIC PIPE CONDUITS

4. JOINTS

3/73(202-1 )

Bedding· and backfi 11 materials shall meet the requirements for. ·the class
of materials specified in Section 7 and shown on the drawings.

The work shall 90nsist of furnishing and installing plastic pressure
pipe conduits and the necessary fittings and appurtenances as shown
on the drawings.

CONSTRUCTION SPECIFICATION

After the pipe has been assembled in xhe trench, it shall be allow~d to
cool to ground temperature before backfilling to prevent pull out'of
joints due to thermal contraction.

Bedding and backfill materials shall be placed 'and spread in uniform
layers in such a manner as to fill the trench completely/so that there
will be no unfilled spaces under or about rocks or lumps of earth in the
backfill. Large rocks, frozen clods or other debris shall be removed.

Plastic pressure pipe and fittings shall conform to the requirements
of MATERIAL SPECIFICATION 302 for the type, grade and class specified.

Plastic pressure pipe conduits complete with fittings and other related
appurtenances shall be installed to the lines and grades shown on the
drawings and specified in Sec.tion 7. During installation the pipe shall
be firmly and uniformly bedded throughout its entire length, to the depth
and in the manner specified on the drawings. Blocking or mounding be­
neath the pipe shall not be used to bring the pipe to final grade.

Pipe joints shall conform to the details shown on the drawings and to
the requirements specified in Section 7. Except where unsealed joints
are indicated, pipe joints shall be sound and watertight at the
pressure. specified. The joints shall be made in such manner that the
ins~de of the +ine ;is left free of any obstructions that reduce the
capacity of the line.

Where fittings made of steel or other metals subject to corrosion'are
used in the conduit 'or drain, ,they shall be protected by,wrapping with
plastic tape. Where,plastic tape is used, all surfaces to be wrapped
shall be thoroughly cleaned and then coated with primer compatible
with the tape before wrapping.

3. LAYING AND BEDDING THE PIPE

2. MATERIALS

SCS-WEST



General

6. MEASUREMENT AND PAYMENT

5. PRESSURE TESTING

3/73(202-2)

c. When cemented or chemically welded joints are used, the assembled
pipeline shall be allowed to lie in the trench for approximately
12 hours before flushing and testing, to insure complete setting
of the joints.

a. The pipe conduit shall be pressure tested for strength and leakage
before backfill operations are performed except that backfill ad­
jacent to thrust blocks, bends and other designated points shall
be completed before pressure testing.

b. In some cases, it may be necessary to' par~i~lly backfil~ the line
before testing in order to hold the line in place. Where this
occurs the partial backfill shall be in accordance with CONSTRUCTION
SPECIFICATION 23, Earth Fill, and only the body of the pipe
sections shall be covered leaving the joints and connections
uncovered for inspection purposes •.

(Method 1) Pressure testing of the completed conduit will not be
required.

(Method 2) Prior to the placement of concrete or earth fill around tl
conduit, the conduit shall be tested at the pressure specified in
Section 7 for a period of at least 2 hours. Any leaks shall be
repaired and the conduit shall be retested. The procedure shall be
repeated until the conduit is watertight. The pipe joints shall show
no leakage.

(Method 1) For items of work for which specific unit prices are es­
tablished in the contract, the quantity of each kind, size and class
of pipe will- be determined to the nearest foot by measurement of the
laid length along the invert centerline of the conduit. Payment for
each kind, size and class of pipe will be made at the contract unit
price for that kind, size and class. Such payment will constitute
full compensation for furnishing, transporting and installing the
pipe complete in place.

(Method 2) For items of work for which specific unit prices are es­
tablished in the contract, the quantity of each kind, size and class
of pipe will be determined as the sum of the nominal laying lengths
of the sections used. Payment for each kind, size and class of pipe
will be made at the contract unit price for that kind, size and .class.
Such payment will constitute full compensation for furnishing, trans­
porting and installing the pipe complete in place.

SCS-WEST



(Use with Either Method) Compensation for any items of work des­
cribed in the contract but not listed in the bid schedule will be
included in the payment for the item of work to which it is made
subsidiary. Such items and the items to which they are mape sub­
sidiary are identified in Section 7 of this specification.
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

a. Bid Item 1, 4-inch Diameter PVC Main Pipe

Schedule 40 PVC pipe shall conform to ASTM specification D 1785
(1l20) •

6/77(202-4)

Pipe shall be continuously marked down the length with the
manufacturer's name, specification designation, normal size,
class pressure rating, PVC 1120, NSF logo and identification code.

Supply from main pipe shall be by heavy-duty tapped couplings.
Tapped couplings shall be fabricated of Class 150, minimum
asbestos-cement with tapped brass outlet.

Insertion depth of the pipe in the coupling shall be controlled
by an internal PVC mechanical stop in the coupling which will allow
for thermal expansion and contraction. Coupling method shall allow
for half of the expansion and contraction of each pipe section to
be taken up at each end of the pipe. Couplings shall permit five
degrees (50) deflection, two and one-half degrees (2~) each side,
of the pipe without any evidence of infiltration, exfiltration,
cracking or breaking.

Couplings shall be Class 200 PVC conforming to the requirements
of ASTM D 1784 (Type 1120).

(1) This item shall consist of furnishing and installing four (4)
inch diameter main pipe including staking, excavation, assembling,
testing, and backfilling of the trenches as shown on the drawings
and staked in the field.

(2) Pipe shall be four (4) inch diameter, Class ~OO polyvinyl
chloride (PVC) with twin gasket joint. Pipe shall be in
accordance with Material Specification 302, Plastic Pressure Pipe
for ASTM D 1784 (Type 1, Grade 1, 2000 psi, design stress - type
1120) for PVC compounds, ASTM D 2241 (SDR 21), for the standard
dimensional ratio of the pipe and the standards of the National
Sanitation Foundation (NSF).

(3) Couplings and fittings shall be manufactured by the same manufac­
turer as the pipe. Couplings and fittings shall be push-on type
with twin ring rubber gaskets conforming to ASTM D 3139.

Items of work to be performed in conformance with this specification and
the construction details are:

Buckhorn-Mesa WPP, Arizona
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Landscape Treatment
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6/77(202-5)

No solvent-weld or laminated rubber ring couplings shall be
used as a method to join lengths of pipe.

Pipe shall be continuously marked down the length with the manu­
facturer's name, normal pipe size, class pressure rating, PVC
1120, NSF logo, and identification code.

(4) Lubrication shall be water soluble, non-toxic, non-supporting
of bacteria growth, have no deteriorating effect on the PVC or
rubber gaskets, and shall be supplied by the pipe manufacturer.

(5) Plastic to metal shall consist of Schedule 80 PVC, threaded male
adaptors in conformance with ASTM specification D 2464.

(6) Installation procedures shall be as recommended by the manufac­
turer including cleaning ring and spigot, installing the gasket,
applying lubricant, field cutting, field beveling, reference
guiding, assembling and lowering into trench.

(7) Where plastic to metal connectors are required, the metal connec­
tions shall be worked first. A high corrosion preventative quality
non-hardening compound or tape compatible with the plastic fittings
shall be used and the joint shall be hand-tightened with final
tightening not to exceed one turn with a strap wrench.

(8) In Section 5. Pressure Testing, Method 2 shall apply. Test
pressure shall be one-hundred and fifty (150) pounds per square
inch.

(9) In Construction Specification 402, Wiring, Section 18, c.,
Subsidiary Item, Wiring, solenoid valve control shall apply.

(1) This item shall consist of furnishing and installing poly vinyl
chloride (PVC) lateral pipe, risers, and irrigation heads
including staking excavation, assembly, testing, backfilling and
adjustment as shown on the drawings and staked in the field.

(2) Pipe shall consist of Class 200 PVC pipe conforming to ASTM
Specification D-1784 (Type 1, Grade 1, 2000 psi design stress
type 1120) for PVC compounds and ASTM Specification D 2241 (SR 21)
for the standard ration of the pipe, and the standards of the
National Sanitation Foundation (NSF).

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS & Floodway
Landscape Treatment

(10) In Section 6, Measurement, Method 2 shall apply.

b. Bid Item 2, 17-Head Irrigation System.

I Bid Item 3, II-Head Irrigation System.
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All heads of a particular type of function in the system shall
be of the same manufacture and shall be marked with the

Couplings shall be marked with the manufacturer's name, normal
pipe size, schedule or class pressure rating.

(6) Riser staking material shall consist of new redwood and include
one-half (~) inch wide, stainless steel, worm gear tightened,
hose clamps as shown on the drawings.

6/77(202-6)

Sprinkler heads shall be of the types and sizes shown on the
plans. They shall be constructed of bronze, brass, stainless
steel, cast iron or as shown on plans. They shall be fitted with
proper nozzles to provide for proper coverage.

Couplings and fittings for plastic to metal connections shall
consist of threaded, plastic fittings. Fittings shall conform
to ASTM Specification D 2464 for Schedule 80 PVC, threaded pipe
fittings. Unless otherwise specified, all such fittings shall
be threaded, male, plastic adaptors. .

(3) Couplings and fittings shall consist of Schedule 40 PVC conforming
to the requirements of ASTM Specification D 2466 for plastic to
plastic connections.

(4) Cements, solvents, thinners, primers, and joint compounds shall
be compatible with and of the kind recognized by the industry
as proper for use with the plastic pipe and fittings used.
Solvent cement shall be in accordance with ASTM Specification
D 2564.

(5) Steel nipples and couplings shall be standard weight, threaded,
galvanized steel in accordance with Material Specification 553,
Steel Pipe and Fittings, ASTM Specification A 120, and Federal
Specification WW-P-521 for types and kinds shown on ·the drawings.

(7) Part circle sprinkler head for use on fixed riser shall be
capable of covering a forty (40) foot radius at fifty (50)
pounds per square inch (psi) pressure with a discharge rate of
four and three hundredths (4.03) gallons per minute (gpm)
ranging to 38 feet radius at 35 psi with a discharge rate of
3.36 gpm. Rotation shall be accomplished by an oscillating
impact arm. Model shall have a "precision jet" tube to prevent
water splash outside of intended coverage area. All heads shall
have the provision for distance control. The body and bearing
shall be of non-corrosive metals.
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Bid Item 5, I-inch, 200 psi, PVC, Lateral Pipe.

Bid Item 6, 1-1/4-inch, 200 psi, PVC, Lateral Pipe.

c. Bid Item 4, 3/4-inch, 200 psi, PVC, Lateral Pipe.

6/77(202-7)

manufacturer's name and identification in such a position that
they can be identified without being removed from the system.

(1) This item shall consist of installing lateral pipe including
staking, excavation, assembly, testing and backfill as shown on
the drawings and staked in the field.

(9) Expansion and contra~tion shall be compensated for by the
contractor. In installing poly vinyl chloride pipe, approximately
three (3) inches of slack shall be provided for each 100 feet
of pipe by snaking pipe in the trench.

(8) Plastic pipe shall be cut with a hand saw or hack saw with the
assistance of a squared-in sawing vise, or in a manner so as to
ensure a square cut. Burrs at cut ends shall be removed prior to
installation so that smooth unobstructed flow will be obtained.
Slip joints on pipe fittings one and one-fourth (1~) inch
diameter and smaller shall be welded using cement-solvent and
larger pipe shall also be primed. Primers and solvent-cements
shall be applied as recommended by the manufacturer. After
pipe and fitting are prepared, the pipe shall be inserted Until
completely seated, then twisted one-half (~) turn.

Where plastic to metal connectors are required, the metal
connections shall be worked first. A high corrosion preventative
quality non-hardening compound or tape compatible with the plastic
fittings shall be used and the joint shall be hand-tightened with
final tightening not to exceed one turn with a strap wrench.

(10) In Section 5, Pressure Testing, Method 2 shall apply. Test
pressure shall be one-hundred (100) pounds per square inch.

(11) All sprinkler lines shall be flushed before installing heads.
All heads shall be set perpendicular to finish grade unless
otherwise designated on plans. Heads shall be adjusted for
distance and portion of circle coverage.

(12) In Section 6, Measurement and Payment, neither Method 1 nor
Method 2 apply. Irrigation systems shall be paid for at the
unit price established in the bid schedule. Such payment shall
constitute full compensation for all labor, materials, equipment,
and other items necessary and incidental to the performance of
the work including staking, excavation, assembly backfilling,
testing, and adjustment.

Buckhorn-Mesa WPP, Arizona
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Couplings and fittings shall be marked with the manufacturer's
name, normal pipe size and class pressure rating.

Pipe shall be continuously marked down the length with the
manufacturer's name, normal pipe size, class pressure rating, the
NSF logo, and the identification code.

(3) Couplings and fittings shall consist of Schedule 40 PVC conforming
to the requirements of ASTM Specification D 2466 for plastic
to plastic connections.

6/77(202-8)

Where plastic to metal connectors are required, the metal
connections shall be worked first. A high corrosion preventa­
tive quality non-hardening compound or tape compatible with the
plastic fittings shall be used and the joint shall be hand­
tightened with final tightening not to exceed one turn with a
strap wrench.

Couplings and fittings for plastic to metal connections shall
consist of threaded, plastic fittings. Fittings shall conform
to ASTM Specification D 2464 for Schedule 80 PVC, threaded pipe
fittings. Unless otherwise specified, all such fittings shall
be threaded, male, plastic adaptors.

(2) Pipe shall be Class 200 poly vinyl chloride in accordance with
Material Specification 302, Plastic Pressure Pipe ASTM
Specification D-1784 (Type 1, Grade 1, 2000 psi design stress ­
Type 1120) for PVC compounds, ASTM D 2241 for the standard
ration of the pipe, and the standards of the National Sanitation
Foundation (NSF).

(4) Cements, solvents, thinners, primers, and joint compounds shall
be compatible with and of the kind recognized by the industry
as proper for use with the plastic pipe and fittings used.
Solvent cement shall be in accordance with ASTM Specification
D 2564.

(5) Plastic pipe shall be cut with a hand saw or hack saw with the
assistance of a squared-in vise, or in a manner so as to enSure
a square cut. Burrs at cut ends shall be removed prior to
installation so that smooth unobstructed flow will be obtained.
Slip joints on pipe and fittings one and one-fourth (1~) inch
diameter and smaller shall be welded using cement-solvent and
larger pipe shall also be primed. Primers and solvent-cements
shall be applied as recommended by the manufacturer. After
pipe and fitting are prepared, the pipe shall be inserted until
completely seated, then twisted one-half (~) turn.

Buckhorn-Mesa WPP, Arizona
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d. Bid Item 7, .580 tnch PE Emitter Lateral Pipe.

(8) Measurement and payment shall be in accordance with Section 6,
Method 2.

(7) In Section 5, Pressure Testing, Method 2 shall apply. Test
pressure shall be one-hundred (100) pounds per square inch.

6/77(202-9)

(3) Fittings and couplings shall be compatible wi th pipe used.
Couplings shall be compression socket-type, polyethylene (PE)
fittings as shown on the drawings. PE to polyvinyl chloride or
PE to metal connections shall consist of threaded, male PE
adaptors.

(1) This item shall consist of furnishing and installing polyethylene,
emitter, lateral pipe including staking, excavation, assembly,
testing and backfill.

(6) Expansion and contraction shall be compensated for by the
contractor. In installing poly vinyl chloride pipe, approxi­
mately three (3) inches of slack shall be provided for each
100 feet of pipe by snaking pipe in the trench.

(2) Pipe shall be fifty-eight one-hundredths (.580) inch inside dia­
meter by seven-hundred and four thousandths (.704) inch outside
diameter polyethylene (PE) pipe in conformance with Material
Specification 302, Plastic Pressure Pipe, ASTM Specification D 2239
(SDR-PR).

(4) Installation procedure shall be as recommended by the manufacturer.
In no case shall the pipe be subject to reverse curvature. To
prevent kinking, the pipe shall be cut into one-hundred (100)
maximum lengths and spliced with a coupling or tee fitting for a
riser. Kinks in pipe shall be cut out and the pipe spliced
with a coupling.

(5) Expansion and contraction shall be compensated for by the
contractor. Pipe shall be snaked in trench to provide approxi­
mately three (3) inches of slack for each one-hundred (100) feet
of pipe.

(6) Capped lateral pipe shall protrude six (6) inches above finish
grade to facilitate flushing.

(7) Polyethylene pipe shall be sleeved with three-fourths (3/4) inch
diameter, 200 psi, poly vinyl chloride pipe as shown on the
drawings.

(8) In Section 5, Pressure Testing, Method 2 shall apply. Test
pressure shall be twenty-five (25) pounds per square inch when
tested with Bid Item 8, Emitter, PE Riser and Fitting.

Buckhorn-Mesa WPP, Arizona
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Risers shall be flushed before installation of emitters.

Emitters shall be marked with the manufacturer's name.

Riser length shall not exceed six (6) feet.

6/77(202-10)

Riser pipe shall be routed within twelve (12) inches of the center
of the plant to be irrigated and the final, emitter-adaptor
fitting height shall be between one (1) and two (2) inches above
finish grade.

(9) In Section 6, Measurement and Payment, Method 2 shall apply.

(1) This item shall consist of furnishing and installing emitter
excavation, assembly, testing, and backfill as shown on the
drawings and staked in the field.

(2) Riser pipe shall be three-hundred and seventy-five thousandths
(.375) inch inside diameter polyethylene (PE) pipe in accordance
with ASTM Specification D 2239 (SDR-PR).

(4) Emitter irrigation heads shall be as specified on the drawings.
All emitters shall be of the same manufacturer. Emitter shall
effectively function with a minimum of thirty (30) mesh filtra­
tion without clogging and shall have automatic, self-flushing
capability.

(3) Fittings shall be compatible with pipe used. Fittings shall be
compression socket-type, PE fittings as shown on the drawings.

(5) Polyethylene lateral pipe shall be carefully installed so as to
avoid stressing or kinking of the pipe. Kinked riser pipe shall
be removed and replaced.

(6) After flushing the lines, emitter heads shall be installed as
shown on the drawings.

(7) In Section 5, Pressure Testing, Method 2 shall apply. Test
pressure shall be twenty-five (25) pounds per square inch.

(8) In Section 6, Measurement and Payment, neither Method 1 or
Method 2 shall apply.

e. Bid Item 8, Emitter, PE Riser and Fitting.

Emitters complete with risers and fittings will be compensated
for at a unit price established in the bid schedule. Such payment
shall constitute full compensation for all labor, materials,
equipment, and other items necessary and incidental to the per­
formance of the wOTk including excavation; riser installation,
emitter installation, testing, and backfill.
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The required gradation of the gravel shall be

f. Bid Item 9, Valve Boxes.

(4) A three (3) inch deep layer of gravel shall be evenly distribu­
ted in the bottom of each valve box.

6/77

Percent Passing
(Dry Weight Basis)

100
90~100

20- 55
0- 10
0- 5

(202-11)

1 inch
3/4 inch
1/8 inch
#4
#8

Sieve Size

Size No. 67 in accordance with ASTM C 33 meets these requirements.

In Section 6, Measurement and Payment,neither Method 1 nor
Method 2 shall apply.

Valve boxes shall be paid for at a unit price established in the
bid schedule. Such payment shall constitute full compensation
for all labor, materials, equipment, and other items necessary
and incidental to the performance of the work including excavation,
installation, and backfill.

(5)

(1) This item shall consist of furnishing and installing valve
boxes complete with cover including excavation and backfill
as shown on the drawings and staked in the field.

(3) ~etting of box shall be centered on fixtures being housed. The
top of the box shall be one-half (~) inch above finish grade.

(2) Valve boxes shall be approximately eighteen (18) inches wide by
twenty-four (24) inches long by twelve (12) inches deep. Each
lid and box shall be of molded polyethylene plastic. Lid shall
be latching type. Boxes shall be manufactured by Ailletek or Roby.
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203. INSTALLINC VALVES

6. MEASUREMENT AND PAYMENT

1. SCOPE

3/73(203-1)

Stem extension, stem guides and floor boxes or stands shall be care­
fully aligned so that the stem shall be installed in correct alignment
with relation to the valve stem.

Anchor bolts and other embedded appurtenances shall be secured in
true position in the forms and held in alignment during the placement
of concrete.

Valves shall be installed according to the manuf~cturer'srecomm~nda­

tions in such a way as to prevent leakage at the maximum operating
pressure specified. Valves and pipes shall be carefully aligned to
prevent damage to threads or flanges during installation.

The work shall consist of furnishing and installing valves including'
stems, stem guides, wrenches and other appurtenances as specified or
shown on the drawings.

CONSTRUCTION SPECIFICATION

The valves shall conform to the requirements specified in Section 7
or as shown on the drawings.

Method 1 - Paym~nt for furnishing and installing each type, size and
class of valve will be made at the contract unit price for that type,
size and class of valve. Such payment will constitute full compensa­
tion for all labor, materials, equipment and all other items necessary
and incidental to completion of the work, including anchor bolts,
flange bolts and flange gaskets.

After the valves and appurtenances have been installed they shall be
'cleaned, lubricated and otherwise serviced by theContractor in
accordance with the manufacturer's instructions. The Contractor
shall test the valves and appurtenances by operating the system
several times throughout its full range of operation. He shall make
any changes and adjustments as are necessary to insure satisfactory
operation of the valve system. Handwheel stops shall be set after
adjustments are completed.

2. MATERIALS

3. INSTALLING VALVES

4. INSTALLING STEM, STEM CUIDES AND FLOOR BOXES OR STANDS

5. OPERATIONAL TESTS

SCS-WEST



Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
items of work to which it is made subsidiary. Such items and the
items to which they are made subsidiary are identified in Section 7
of this specification.

Method 2 - Payment for furnishing and installing each type, size and
class of valve assembly will be made at the contract unit price for
that type, size and class of valve assembly. Such payment will con­
stitute full compensation for furnishing and installing the assemblies
complete in place in the outlets as shown on the drawings.

SCS-WEST (203-2)



7. ITEMS OF WORK AND CONSTRUCTION DETAILS

a. Bid Item 10, Electric Remote Control Valve, 4-Inch Diameter

c. Bid Item 12, Check Valve, 4-inch Diameter

6/7(203-3)

(1) This item shall consist of furnishing and installing the
electric remote control valves as shown on the drawings and
staked in the field.

(2) The four (4) inch diameter electric remote contfol valve shall
be slow opening and closing with flow control assembly"function­
ally equal to a Rainbird Globe Pattern Electric Remote Control
Valve, Model EGV-400. The coil voltage shall be as shown on
sheets 32 and 33 of the drawings.

(3) Flanges shall meet the requirements of Federal Specification
WW-P-521F, Type 1, 125 pounds per square inch (psi) pressure
rating and shall be" compatible for attaching to the steel pipe
f~ttings and flanges furnished for the rest of the system.

(1) This item shall consist of furnishing and installing the gate
valves as shown on the drawings and staked in the field.

(4) Measurement and payment shall be in accordance with Section 6,
Method 1.

(2) The valves shall be functionally equal to a four (4) inch diameter
weatherproof Keystone number 239-061.

(3) Flanges shall meet the requirements of Federal Specification
WW-P-521F, Type 1, 150 pounds per square inch (psi) pressure
rating and shall be compatible for attaching to the steel pipe,
fittings and flanges furnished for the rest of the system.

(1) This item shall consist of furnishing and installing the check
valves as shown on the drawings and staked in the field.

(4) Measurement and Payment will be in accordance with Section 6,
Method 1.

(2) The check valves shall be functionally equal to a four (4) inch
diameter Mission Duo-Check Valve, Style B, series 250.

Items of work to be performed in conformance with this specification and
the construction details are:

b. Bid Item 11, Butterfly Valve, 4-inch Diameter, Gear Operator
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Bid Item 16, Solenoid Valve and Y-Strainer, 3/4-inch Diameter

Bid Item 17, Regulating Valve, 3/4-inch Diameter

d. Bid Item 13, Backflow Preventor Valve, 4-inch Diameter

6/77(203-4)

(3) Flanges shall meet the requirements of Federal Specification
WW-P-521F, Type 1, 150 pounds per square inch (psi) pressure
rating and shall be compatible for attaching to the steel pipe
fittings and flanges furnished for the rest of the system.

Bid Item 15, Solenoid and Pressure Regulating Valve, 1~-inch Diameter

(1) This item shall consist of furnishing and installing the backflow
preventer valve assemblies as shown on the drawings and staked in
the field.

(4) Measurement and' payment shall be in accordance with Section 6,
Method 1.

(2) Backflow preventer shall be a four (4) inch diameter double check
vented, reduced pressure backflow preventer assembly provided
from manufacturer assembled with two gate valves and flanged four
(4) inch Y-strainer. ·Assembly shall be capable of withstanding
150 pounds per square inch pressure.

(3) Flanges shall meet the requirements of Federal Specification
WW-P-521F, Type 1, 150 pounds per square inch (psi) pressure
rating and shall be compatible for attaching to the steel pipe
fittings and flanges furnished for the rest of the system.

(4) Measurement and payment shall be in accordance with Section 6,
Method 1.

(2) Solenoid valves shall be functionally equal to a Rainbird Series
EF valve sized as per drawings. Pressure regulating valves
shall be functionally equal to a Watts series US with gauge for
2-inch and 1~-inch sizes. Watts series IR 56 G or equal shall
be used for 3/4 inch size. Y-strainers shall be Watts number
77 with 30-mesh minimum screen or equal.

(1) The item shall consist of furnishing and installing irrigation
solenoid valves with pressure regulating valves including plastic
fittings between tapped, main pipe coupling and valves as shown
on the drawings and staked in the field.

e. Bid Item 14, Solenoid and Pressure Regulating Valve, 2-inch Diameter
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(6) Measurement and payment shall be in accordance with Section 6,
Method 2.

(4) The 2-inch and l~-inch pressure regulating valves shall be
adjusted to 50 pounds per square inch.

(5) The 3/4 inch pressure regulating valves shall be adjusted to 25
pounds per square inch.

6/77(203-5)

(3) Fittings and nipples shall be threaded Schedule 80, polyvinyl
chloride plastic in accordance with Material Specification 302,
Plastic Pressure Pipe and ASTM D 2464.
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3. MARKING

1. SCOPE

2. MATERIALS

6/77

Ten (10)
Three (3)
Six (6)

Minimum Size
in Feet TallCommon Name

Saguaro Cactus
Barrel Cactus
Ocotillo

(400-1)

Botanical Name

Cereus giganteus
Ferocactus
Fouquieria splendens

Plant materials to be salvaged are as follows:

Wire Wire shall be eight (8) gauge, galvanized, annealed steel wire.

Burlap Burlap shall be in strip or bag form. The material shall be free
of oils, solvents, heavily caked mud or other substances which the pre­
sence would be harmful to the exposed and unsupported plant root systems.

Dusting Sulfur The dusting sulfur shall be a standard commercial agri­
cultural dusting sulfur.

Rubber Hose Rubber hose shall be three-fourths (3/4) inch diameter,
two-ply garden hose.

CONSTRUCTION SPECIFICATION

400. SALVAGING, HEELING-IN, TRANSPLANTING

Pipe Stake Pipe used for staking Shall conform to Materials Specifications
553, ASTM Specification A120 for galvanized pipe and shall be one (1)
inch in diameter.

Water Water used in irrigation shall be kept free of oil, acids, alkali,
salt and other substances harmful to plant growth.

The work shall consist of salvaging existing plant material including
marking, excavating, heeling-in, transplanting, and maintaining plant
material as shown on the drawings and staked in the field.

Plant materials to be salvaged shall be approved by the Engineer. Such
material shall be marked with waterproof ribbon ties to the trunk. Ribbon
shall be located at the highest possible elevation between two (2) feet
and five (5) feet above the existing grade. The knot made in fastening
the ribbon shall be located on the north side of the trunk and used to
position the plant when heeling-in and transplanting.
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5. EXCAVATION

7 . TRANSPLANTING

4. SUPPORT AND PROTECTION

6/77(400-2)

Prior to excavation of a plant, a suitable support cradle equipped with
padding and canvas or nylon straps shall be so placed against the plant
that it will not be scarred, scraped or otherwise damaged during excava­
tion, healing-in, and transplanting.

Beginning procedures shall apply as specified in Section 4, Support and
Protection; Section 5, Excavation; and Section 6, Heeling-in and Storage
with the following modifications. Materials shall be planted in pits

Plant material shall be stored in a fenced storage lot. Immediately after
excavation procedures, the roots of the saguaro and barrel cactus shall be
covered with burlap and the plants placed on their side so roots do not
touch the ground for a one-week callousing period. Ocotillo roots shall
be wrapped in burlap and kept wet from the time of removal to time of
storage and planting.

After callousing, a trench shall be dug of sufficient width and depth to
accommodate the full spread of the roots. Plants shall be supported at the
original height relative to the grade while soil is carefully tamped around
the roots. The top of the trench shall be three (3) feet wide with the
surface of the trench being one-half (1/2) foot below surrounding grade to
facilitate irrigation. The plant shall be oriented with the marking
ribbon knot facing north. All plant material shall be supported in an
upright position as required without injury to the plant.

HEEL ING- IN AND STORAGE

Excavation of plant material shall be such that the radish-shaped, tap
root growing directly beneath the trunk of plant material shall be
retained, as well as approximately one (1) inch of main lateral root per
one (1) foot of plant height measured from the base of the plant to its
top. As soon as each plant is dug, all soil remaining on the roots shall
be removed. Roots and the base of each plant will be carefully inspected
for evidence of borers, rot, gall, nematodes, and broken or bruised roots.
All broken or bruised roots shall be cut off with a clean, sharp knife,
and the cuts liberally dusted with dusting sulfur. Nematode infested
roots shall be cut off at the base of the plant. Cochineal and other
scale infested plants shall be sprayed using an oil-based spray containing
nicotine, malathion, or other approved agents. If, in the opinion of
the Engineer, the plant cannot be saved, it shall be replaced and the
rejected plant disposed in approved waste areas.

6.
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8. WATER APPLICATION

10. MEASUREMENT AND PAYMENT

(Method 1) The plants shall be irrigated once when placed in trench or
pit.

6/77

pit or trench
Subsequent
to May 1.

(400-3)

sufficient in size to accommodate the full spread of the roots. The
plant shall be supported at the original height relative to the grade
and the spoil soil carefully xamped around the roots. A one-half (1/2)
foot deep by six (6) foot diameter well or crescent well on slopes shall
be constructed around the trunk one month after the mound was constructed.

(Method 1) No support shall be required. A one-half (1/2) foot deep by
six (6) foot in diameter well shall be constructed around the trunk of
the plant.

The Contractor shall maintain all transplanted plant material until
acceptance of the completed project is made by the Engineer. This main­
tenance shall include irrigation, staking, and other operations to insure
the healthy growth of all plant material.

Compensation for any item of work described in the contract but not listed
in the bid schedule will be included in the payment for the item of work
to which it is made subsidiary. Such items and the items to which they are
made subsidiary are identified in Section 11 of this specification.

(Method 2) For a one (1) month period, soil shall be mounded up around
the trunk of the plant to divert water. A wire and hose tie shall be
placed around the trunk of the plant at the upper third point. Three
(3) wire guys shall be tied to the hose and wire tie and to three
(3), two (2) foot long, pipe stakes to support the plant in an upright
position.

Transplanted plants will be compensated for at a specified unit price
established in the bid schedule. Such payment will constitute full com­
pensation for all labor, materials, equipment, and other items necessary
and incidental to the performance of the work including marking, excavating,
heeling-in, transplanting, irrigating and maintaining.

(Method 2) The plant shall be irrigated one (1) month after placement in
trench or pi t .

(Method 3) The plant shall be irrigated once when placed in
and subsequently at two (2) week intervals after placement.
irrigation shall be omitted during the period from October 1

9 . MAINTENANCE
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11. ITEMS OF WORK AND CONSTRUCTION DETAILS

(3) In Section 8, Water Application, Method 2 shall apply.

(3) In Section 8, Water Application, Method 1 shall apply.

6/77(400-4)

(b) Soil stockpile areas.

(c) Reservoir areas as approved by the Engineer.

(a) The Spook Hill dam, principal spillway inlet channel,
floodway, and Salt-Gila Aqueduct borrow area.

(b) Soil stockpile areas.

(c) Reservoir areas as approved by the Engineer.

(a) The Spook Hill dam, principal spillway inlet channel, floodway,
and Salt-Gila Aqueduct borrow area.

(1) This item shall consist of furnishing and installing saguaro
cacti including marking, excavating, stockpiling and trans­
planting as shown on the drawings and staked in the field.
Saguaros shall be salvaged from the following areas in the
following order.

(2) In Section 7, Transplanting, Method 2 shall apply.

(1) This item shall consist of furnishing and installing barrel cacti
including marking, excavating, stockpiling, and transplanting
as shown on the drawings and staked in the field. Barrel cacti
shall be salvaged from the following areas in the following order.

(4) Measurement and payment shall be in accordance with Section 10.

(2) In Section 7, Transplanting, Method 1 shall apply.

(4) Measurement and Payment shall be in accordance with Section 10.

(1) This item shall consist of furnishing and installing ocotillo
shrubs including marking, excavating, stockpiling, and trans­
planting as shown on the drawings and staked in the field.
Ocotillos shall be salvaged from the following areas in the
following order.

Items of work to be performed in conformance with this specification and
the construction details are:

a. Bid Item 18, Salvaging and Transplanting of Saguaro Cacti

b. Bid Item 19, Salvaging and Transplanting of Barrel Cacti

c. Bid Item 20, Salvaging and Transplanting of Ocotillo Shrubs
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(3) In Section 8, Water Application, Method 3 shall· apply.

(4) Measurement and Payment shall be in accordance with Section 10.

(a) The Spook Hill dam, principal spillway inlet channel,
floodway, and Salt-Gila Aqueduct borrow area.

6/77(400-5)

(c) Reservoir areas as approved by the Engineer.

(b) Soil stockpile areas.

(2) In Section 7, Transplanting, Method 1 shall apply.
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CONSTRUCTION SPECIFICATION

1. SCOPE

2. PUMP SYSTEM

6/77(40i-l)

The equipment supplied shall be covered by the manufacturer's standard
warranty or guarantee.

Impeller - The pump impeller shall be bronze. It shall be secured to the
shaft in such a manner that it can be readily removed. The impeller shall
be mechanically balanced for minimum vibration and wear. The impeller
shall be non-over loadipg at above design conditions or at a second design
point of the specified design of discharge and head.

Bowl - The suction case and pump bowl shall be made of cast iron of a mlnlmum
tensile strength of thirty-five thousand pounds (35,000) and allow a twp­
hundred and fifty (250) pounds per square inch case working pressure.
Casings shall be diagonally split, two stage, and self-venting. Casing
rings shall be dowelled in place to prevent rotation, shall be of bronze
material, and shall be renewable. Seals shall be of mechanical type.

Base Plate - Pump units shall be provided with a heavy formed, structural
steel base plate of sufficient size and rigidity to maintain the pump and
motor in proper alinement and position. Base plate shall be prime coated.
Anchor bolts shall be provided for transmitting the entire load due to
discharge head pressure to the concrete base.

Foundations - The Contractor shall construct suitable foundations of supports
for all equipment installed by him. The pumps, supports and foundations
must be adequately secured against any thrust which may occur. Any devia­
tions from the drawings must be approved by the Engineer.

The work shall consist of furnishing and installing pumps, electric motors,
controls, pipe, and appurtenances as shown on the drawings and staked in the
field.

The manufacturer shall be a firm regularly engaged in the manufacture of
pumps with a franchised dealer in Arizona, to provide service and parts.

401. PUMPS, MOTORS AND CONTROLS

All pumps, electric motors, control equipment and appurtenant equipment
included under pumps and motors shall be furnished by a single pump manu­
facturer. This shall not be construed to mean that the manufacturer
selected must manufacture all equipment specified herein, but that he shall
supply equipment of his own manufacture for the greater portion of the
installation and shall be responsible for all equipment furnished.

3. PPMPS
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Insulation - The motors shall have Class B moisture sealed insulation.-

4. MOTORS

Couplings - Couplings shall be rubber in shear flexible type with coupling
guards.

6/77(401-2)

They shall be locked in place so that they cannot back off if the pump is
accidentally rotated in reverse direction. Water slingers on the shaft shall
be provided on the side next to the pump gland and prevent water from
passing along the shaft and entering pump or motor bearings.

Bearings - Heavy duty baIlor roller bearings with a high safety factor
shall be provided. Bearings are to be mounted in a housing with oil lubri­
cation and transparent, tempered glass oil reservoirs.

Shaft - The pump shaft shall be made of high grade steel designed with a high
safety factor to easily withstand the torsional loads and other stresses to
which it may be subjected. It shall be so designed that there will be no
detrimental vibrational stresses. All of its surface shall be smoothly
ground to accurate dimensions.

Shaft Sleeves - The shaft shall be protected by means of type three-
hundred and sixteen (316) stainless steel shaft sleeves. They shall be so
designed as to prevent leakage between the shaft itself and the shaft sleeves.

The motors shall be provided with suitable connections for lifting with
slings or hooks.

The horsepower rating of each motor shall be such that it will carry continu­
ously the maximum possible load developed under all specified pumping con­
ditions.

The motors shall be continuous duty, squirrel cage induction type, with
wire screens over all ventilating openings. The motors shall conform to
the current American National Standards concerning rating, characteristics
and tests unless otherwise specified. The motor shall also conform to the
standards of the National Electrical Manufacturer's Association (NEMA) and
the Underwriter's Laboratories (UL).

Bearings - The bearings shall insure proper alinement of rotor and shaft to
prevent leakage of lubricant. Bearings shall be ball bearings, self-c~oled

and sealed against loss of lubricant or entrance of dirt. The bearing ".
housings shall be provided with adequate means for inserting new grease and
flushing out old grease and a suitable grease gun shall be provided.

Painting and Finish - The internal ferrous surface of the motor, including
rotors, shall be finished with an applied protective covering of such compo­
sition as to effectively inhibit formation of rust and corrosion on the
ferrous surfaces. The exterior of the motor shall be cleaned and given the
manufacturer's standard color shop coating.
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9. CONTROLS

8 • NEEDLE V.ALVE

7. DISCHARGE PRESSURE GAUGE

6/77(401-3)

Motor Terminal Boxes and Leads - The motor shall be furnished with suitable
terminal boxes of ample size to provide for making and housing the connect­
ions and with flexible leads of sufficient length to extend for a distance
of not less than four inches beyond the face of the box. The size of the
cable terminals and conduit terminal box holes shall be as approved by the
Engineer. An approved type of solderless lug shall be furnished. The
electrical connecting diagram shall be permanently mounted and shown on the
motor nameplate or in the terminal box. The motor leads shall be numbered
with attached metal clips.

All electrical equipment shall conform to the standards of the National
Electrical Manufacturer's Association (NEMA), the Underwriter's Laboratories,
Inc. (UL), and the National Electric Code.

Gauge shall have a minimum four (4) inch diameter, 0-300 pounds per square
inch dial face, and phenolic case and turret style one-fourth (1/4) inch
National Pipe Thread male bottom connection.

The steel tee and steel pipe shall be fabricated from black pipe conforming
to AWWA Standard C201. The flanges shall be Type 1, 150 psi and 300 psi,
pressure rating conforming to Federal Specification WW-P-521F. After
installation, the assemblies shall be field tested when the pipeline is
pressure tested and shall be completely water tight at that pressure.

Shut-off switch shall be suitable for a break setting of one-hundred fifty
(150) pounds per square inch. Switch shall have one-fourth (1/4) inch
National Pipe Thread, male connection.

Needle valves shall be one-fourth inch National Pipe Thread male connections
and be supplied with plug cap.

Power Supply - Make of controller shall be available in both one-hundred
and seventeen (117) volt and two-hundred and twenty (220) volt.

Power Output - Output to each station shall be twenty-six and one-half (26.5)
volt and one-hundred and seventy-five (175) ampere-volt maximum pump start
circuit.

5. STEEL PIPE, REDUCERS, AND FLANGES

6. HIGH PRESSURE SHUT-OFF SWITCH

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS & Floodway
Landscape Treatment



11. INSTALLATION

10. WATER METERING

13 . MEASUREMENT AND PAYMENT

6/77(401-4)

The suction and discharge piping shall be carefully fitted and a1ined so
that no stress will be transmitted to the pump case.

City water t?P meter, and meter box shall be installed in accordance with
city requirements and code.

Control Program - Controllers shall be capable of times, automatic control
of synchronized pump start and solenoid valve operation. Programming shall
be for fourteen calendar day operation with individual omit and repeat
switches for each station. Station operating periods shall be as noted on
drawings.

Water meters shall be in accordance with the City and by applicable codes.

All equipment shall be installed by skilled mechanics and in accordance with
the instructions of the manufacturers and/or the standards of the Hydraulic
Institute where applicable.

When setting pumps, motors and other items on steel bases, steel shims shall
be used for final leveling and adjustment of the equipment. Shimming shall
be adequate to provide sufficient bearing for the base of the equipment and
to prevent undue deflection or distortion thereof.

The anchor bolts shall be as shown on the drawings or another anchor as
approved by the Engineer. Anchor bolts shall be set accurately and shall
be carefully held in suitable templates of approved design. If anchor
bolts are installed after the concrete has set, all necessary drilling and
grouting or caulking shall be done at the Contractor's expense and care shall
be taken not to damage the structure or finish by cracking, chipping, or
otherwise during the drilling and caulking.

Testing of pumping equipment shall be during operation of the completed
irrigation system.

Items of work will be compensated for at a specific unit price established
in the bid schedule. Such payment will constitute full compensation for
all labor, materials, equipment and all other items necessary and incidental
to the completion of the work.

12. TESTING
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Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the item
of work to which it is made subsidiary. Such items and the items to which
they are made subsidiary are identified in Section 14 of this specifica­
tion.

I

I
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(4) Needle valves shall be Marsh pattern number N5332 or equal.

14. ITEMS OF WORK AND CONSTRUCTION DETAILS

(5) Pressure gauge shall be recalibrator, Marsh number PG-73 series.

6/77(401-6)

The louvres shall be 1'-6" x 5'-6" stationary formed wall
louvres Dorn Industries, Inc. 7336 L Shoeman Lane, Scottsdale,
Arizona 85251 Model DF 140 or equivalent.

Design operating pump efficiency shall be a minimum of 51 percent
at load.

Pump shall be non-overloading at above design conditions or at
a second design point of 135 gallons per minute at 205 head­
feet.

The 4' x 4' .steel cover and frame shall be as manufactured by
Pre-Cast Manufacturing Company or equivalent. The ladder shall
be a 1'-6" wide ladder with 3/4 inch diameter anti-slip rungs,
@ 1 '-0" c.c. 2" x 1/2" rails and top and bottom brackets as
manufactured by Pre-Cast Manufacturing or equivalent.

(1) This item shall consist of furnishing and installing pump
equipment including precast electrical manholes complete with
steel cover and frame, ladder and louvres, concrete pad bases,
pumps, motors, steel pipe, needle valves, switches, and gauges
as shown on the drawings and staked in the field.

(2) Pump and motor shall be functionally equal to a two-stage Aurora
series 431, size 1~ x 3 x 9, type AD with 15 horsepower TEFC
motor, 230 volt - three phase - 60 Hertz capable of delivering
90 gallons per minute and 275 head-feet at 3500 revolutions per
minute.

(3) Precast electrical manholes shall be 9' - 6" x 7'-6" x 13'-0"
precast electrical manholes as manufactured by Pre-Cast Manu­
facturing Company, P.O. Box 8186, Phoenix, Arizona 85066 or
equivalent.

(6) Measurement and payment will be made in accordance with Section
13.

Items of work to be performed in accordance with this specification and
the construction details are:

a. Bid Item 21, Pump Station

Buckhorn-Mesa WPP, Arizona
Spook Hill FRS & Floodway
Landscape Treatment



c. Bid Item 23, 23-Station Controller

b. Bid Item 22, Water Supply Connection

Bid Item 24, 7-Stati'on Controller

6/77(401-7)

(4) Measurement and Payment will be in accordance with Section 13.

(3) The 7-Station controller shall be a Rainbird Number AG-7
controller or equal.

(2) The 23-Station controller shall be a Rainbird Number RC-23A
controller, or equal.

(1) This item shall consist of furnishing and installing the
controller including footing, pedestal, 'and metal enclosure as
shown on the drawings and staked in the field.

(3) Measurement and Payment shall be in accordance with Section 13.

(2) The connection shall consist of a city two (2) inch tap, meter,
and meter box as installed by the city.

(1) This item shall consist of connecting to the City of Mesa water
supply including city tap, meter, and meter box as shown on the
drawings, and staked in the field.
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402. WIRING

1. SCOPE

2. CODES

6/77(402-1)

All equipment and materials shall be new, unused and manufactured in
accordance with the following standards, where applicable.

CONSTRUCTION SPECIFICATION

Rigid Steel Conduit - Rigid steel conduit shall be galvanized inside and
out and shall conform to Federal Specification WW-C-581. Electrical
metallic tubing (EMT-thin-wall) shall not be used.

The Contractor shall submit for approval a complete list of materials,
fixtures and equipment to be used which shall show the catalog numbers,
cuts, diagrams, shop drawings and technical ratings. Each type of material
shall be of the same make and quality throughout the entire job. All
equipment and materials, if of the type tested by the Underwriters
Laboratories or Electrical Testing Laboratories shall bear their label.

Institute of Electrical and Electronics Engineers
National Electrical Manufacturers Association (NEMA)
Insulated Power Cable Engineers Association
American National Standards Institute
Underwriter's Laboratories, Inc. (UL)
American Society for Testing and Materials
Certified Ballast Manufacturers

The drawings are not intended to show in detail all features of the work.
The Contractor shall take all measurements and do all cutting on the job
site. The locations of conduit, boxes, switches, control panels and
electrical outlets are approximate. Locations shall be checked by the
Engineer.

The wiring shall conform to the latest reV1Sl0n of the National Electrical
Code, and all applicable local codes and ordinances.

The work shall consist of furnishing and installing all wiring and elec­
trical equipment for a complete and operable electrical system as shown
on the drawings and staked in the field.
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Rigid Plastic Conduit

Wire - Wire and cable shall be soft drawn copper with insulation as
indicated on the drawings.

Irrigation solenoid valve control wire shall be direct burial wire and
shall be solid wire except larger than No.8 AWG.

6/77(402-2)

Junction Boxes and Wireways - Cast or malleable type boxes with watertight
threaded hubs and gasketed screw covers shall be used. Where specified
on the drawings, rain-tight hinged cover wireways shall be furnished and
installed. Underground junction boxes shall be Carlon Composolite or equal.

Conduit Connectors - Conduit connections to sheet metal boxes orenclo­
sures shall be made using Appleton "Uni-Seal" Hubs. Conduit terminations
except those in cast conduit fittings or items that have a threaded hub
shall be made with two locknuts and a bushing. All bushings shall be
Buchanan Electrical Products Corporation, "Bush end" insulated metallic
conduit bushings or equal.

Flexible Metal Conduit - Liquidtight flexible metal conduit shall be
galvanized steel, flexible conduit with an outer PVC jacket. Fittings
shall be UL listed for grounding.

Rigid plastic conduit shall be Schedule 40, poly vinyl chloride (PVC)
conduit and fittings conforming with the requirements of Material
Specification 302. PVC conduit shall be UL listed for 900 c cable.

All wire shall be 600-volt, copper marked in accordance with the National
Electric Code. Wire No. 10 AWG and smaller, except control cable, shall
be solid. Wire No.8 AWG and larger shall be stranded. Control cable
conducters shall be stranded.

Connectors, Terminals, Taps, and Splices - Pigtail connections of No. ·8
AWG wire and smaller shall be made with Scotchlock or approved equal, and
insulator, or copper splice cap and insulator. All splice caps shall be
indented with the proper size pressure tool. Pre-insulated connectors
or porcelain or bakelite jacket types (wirenuts), with or without metal
inserts shall not be used.

Underground splices of irrigation, solenoid valve, control wire shall be
with Pen-tite or Rainbird snap-tite waterproof connectors or equal.

Wire and cable terminals and taps, shall be made using pressure type
connectors or lugs approved for use with aluminum or copper wire. Ter­
minations made to equipment and device terminals shall be made with
compression type lugs, assembled with approved tools. Pressure connectors
shall be manufactured by Burndy, T&B, or Buchanan or equal.

Buckhorn-Mesa, WPP, Arizona
Spook Hill FRS & Floodway
Landscape Treatment

I
I
I
I
I
I
I
I
I

I



SHIPMENT

Lamps shall be Sylvania, General Electric Company or Westinghouse.

Disconnect Switches - Disconnecting devices shall be heavy-duty type rated
for service entry duty. The enclosure shall be NEMA-1.

6/77(402-3)

shall be dual element Fusetron unless otherwise noted on the draw­
Provide spare fuses for each fuse installed.

Nameplates - Each motor starter, safety switch, pushbutton, etc. shall be
positively identified by means of laminated phenolic nameplate having a
black outer surface and a white inner core. "Nameplate engraving shall be
engraved into the white inner core. Nameplates shall be attached by
means of screws. Adhesives will not be permitted.

Grounding Material - Grounding rods shall be copper clad steel not less
than 3/4 inch diameter and 8 feet long, driven full length into the earth
without being bent or damaged.

Electric Service Entrance - The service entrance shall include all necessary
conduit and fittings as shown on the drawings. The entrance shall meet
all code requirements. The meter socket shall meet al~ specifications -of
the power supplier.

Lighting - Lighting fixtures shall be as specified on the drawings. Fur­
nish, install and connect all lighting fixtures complete with lamps,
supports and accessories.

Motor-starters and Associated Controls - Motors will be furnished and
installed with the equipment to be driven in accordance with Bid Item 21.

Fuses - Fuses in all fusible elements shall be as manufactured by Bushman
Manufacturing Company or equal.

Furnish motor starters and control devices as indicated on the drawings.
Three-phase motor starters shall be magnetic type with 240-volt operating
coil and three thermal overload elements.

Connectors and lugs shall be copper alloy, of the bolted type, for above
ground connection. All connections made in the earth or concrete shall
be Burndy Thermo-o-welded or Caldwelded.

Fixtures, wire and cable shall be delivered to the job site in standard
coils or reels, enclosed in original cartons or packages, and suitably
weather protected. Material damaged during handling, shipping, storage,
etc. shall not be installed.

Fuses
ings.

5.
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8. WIRE INSTALLATION

JUNCTION BOXES AND WIREWAYS

INSTALLATION OF CONDUIT

6/77(402-4)

All conduit laid in concrete shall have a mlnlmum of two (2) inches of
concrete cover on all sides when the concrete is exposed to air and three
(3) inches of concrete cover when adjacent to the earth.

Unless noted otherwise on the drawings, conduit shall be rigid steel in
all locations except as follows:

a. Rigid PVC conduit for use with 90 0 e cable, shall be used for all
underground wiring and wiring in concrete.

b. Liquid-tight flexible metal conduit shall be used for connection to
all equipment and devices subject to vibration, motion or frequent
removal and where indicated on the drawings.

All conduits shall be installed in accordance with the National Electrical
Code. All exposed conuuit shall be run parallel to or perpendicular to
the walls or beams. All vertical conduit runs shall be plumb.

Open conduit shall be sealed with conduit closures during course of
construction to prevent entry of foreign material. All field cut threads
sh~ll be given a coat of red lead paint before assembly.

Conduit shall be properly secured in place with approved fasteners. Wooden
plugs inserted in masonry or concrete shall not be used as a base to secure
conduit supports.

Where changes in direction of run require a box or fitting, they shall
be cast, threaded hubs with malleable or cast covers equipped with gas­
kets.

All underground conduit shall be swabbed clean before installation of .
wire.

Junction and pull boxes shall be installed where necessary to pull wire,
redirect conduit runs, or provide wire splices in underground conduit.
The number of wires in a box shall be in strict accordance with National
Electric Code. Underground boxes shall be buried six (6) inches below
final grade and broken boxes shall not be installed.

Wire installation shall be shown on the wlrlng diagram. All connections
shall be electrically and mechanically sound. Wires shall not be pulled
into conduit until construction has advanced to a point where wires will
not be damaged after they have been installed.

6.

7.
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14. TESTS

10. GROUNDING

13. WIRING DIAGRAM

6/77(402-5)

CONNECTOR INSTALLATION

Compression type lugs shall be assembled with approved tools.

Waterproof control wire connections shall be made in the four (4) step
process as recommended by the manufacturer.

Grounding wire shall have a minimum earth cover of 18 inches and 2 inches
when embedded in concrete.

The underground electric service entrance conduit, metering provisions,
wireway, and service switches shall be installed as indicated on the
drawings.

Ground conductors shall be sized as required by Code except where sizes
are specifically designated on the plans.

Furnish and install disconnect switches as indicated on the drawings.

All equipment, including pumps, motors, cabinets, plplng and structural
steel framework shall be grounded in accordance with the National
Electric·Code.

A complete as-built wlrlng circuit drawing(s) with all points identified
and encased shall be permanently affixed inside the control cabinet. ~he

wiring diagram shall be a permanent black image on a dimensionally stable
base film not less in size than eight (8) inches by eleven (11) inches.
All terminals and wires in the control cabinet shall be labeled or tagged
as shown on the wiring diagram.

Upon completion of the electrical and control system installation, the
equipment and controls shall be tested to demonstrate that the requirements
of these specifications have been met. The Contractor shall furnish all
instruments and personnel required for the tests. Tests shall be
performed in the presence of the Engineer.

Warranty: All workmanship and materials shall be guaranteed for one full
year. Warranty records and information for equipment or fixtures shall
be supplied to the Engineer before final acceptance.

9.

12. ELECTRIC SERVICE ENTRANCE

11. DISCONNECT SWITCHES INSTALLATION
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16. UTILITY COMPANY SCHEDULES

17 . MEASUREMENT AND PAYMENT

The Electrical Contractor shall be responsible for coordination and
scheduling of work by the serving Utility Company.

6/77(402-6)

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the items
of work to which it is made subsidiary. Such items and the items to
which they are made subsidiary are identified in Section 18 of this
specification.

The work will not be measured. Payment for furnishing and installing
the wiring will be made at the contract lump sum price. Such payment
will constitute full compensation for all labor, materials, equipment
and all other items necessary and incidental to the completion of the
work.
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18. ITEMS OF WORK AND CONSTRUCTION DETAILS

a. Bid Item 25, Wiring - Pump Station

(3) Wirings shall include final connection at controllers and valves.

6/77(402-7)

,
(2) Measurement and Payment shall be in accordance with Section 17

of this specification.

(1) This item shall consist of furnishing and installing all elec­
trical equipment at each pump station including equipment
items numbers 1 through 9 on sheet number 33 of the drawings
and staked in the field.

(1) This item shall consist of furnishing and installing all con­
troller wiring including wire, boxes, and conduit as shown
schematically in detail F on page 31 of the drawings, as shown
on sheets 19 through 25 and as staked in the field.

(2) Wiring shall include final connection at controllers and pump
station.

(3) Testing shall involve proper operation of the pump start system,
controller timing circuit and controller output circuit.

(4) Measurement and Payment shall be in accordance with Section 17
of this specification.

(2) Control wire shall be UL 14-gauge, direct burial, solid copper
wire.

(1) This item shall consist of furnishing and installing valve
control wire including final connection with controllers.

(4) Testing shall involve proper operation of each solenoid valve
from manual, station switch on controller.

(5) No separate payment will be made for valve control wlrlng.
Compensation for valve control wiring will be included in the
payment for 4-inch, PVC Main Pipe, Bid Item No.1.

Items of work to be performed in conformance with this specification and
the construction details are:

b. Bid Item 26, Wiring Controller

c. Subsidiary Item, Wiring, Valve Control'
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1. SCOPE

CONSTRUCTION SPECIFICATION

403. PLANTING CONTAINER STOCK

6/77(403-1)

All plants furnished by the Contractor shall conform to the applicable
requirements set forth in the current issue of "American Standard for
Nursery Stock" and current supplementary standards thereof, as approved
by the American Standards Association, Inc., and sponsored by the American
Association of Nurserymen, Inc., subject to certain variations in size and
measurement if specified on the plans or in Section 9.

Stock - The nomenclature for plant names shall be in accordance with the
latest edition of "Standardized Plant Names," as prepared by the American
Joint Committee on Horticultural Nomenclature.

The work shall consist of furnishing and installing container stock
including planting, guaranteeing, maintaining material and maintaining irri­
gation equipment as shown on the drawings and staked in the field. The
words "Container Stock" as used herein shall mean nursery grown trees.

All stock furnished by the Contractor shall be true to type or name, as
shown on the plans and·at least one plant in each group of plants of the
same species delivered to the project shall be tagged with a weatherproof
label stating both the botanical and common name of the plants in that
group.

The presence of grass or weeds in the soil accompanying plants may be cause
for rejection of the plants.

Plants which are furnished in containers shall have been growing in the
containers sufficient time for uniform root development throughout the
plant's ball, but the roots shall show no evidence of having been restricted
or deformed.

All stock shall be in healthy condition with normal sYmmetrical form, well­
developed foliage, branch and cane systems at the time of delivery to the
project. Trees shall be self-supporting without the aid of a stake.
Trees with thin or weak trunks not capable of supporting themselves when
planted, will be rejected. They shall be free from disease, insect eggs
or infestations, disfiguring knots, bark abrasions, broken tops, branches
or canes, damaged roots, sun, wind, or frost injury or other objectionable
features. Plants pruned from larger sizes to meet specified sizes will
not be accepted.

2. MATERIALS
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Humus shall not contain pine sawdust material.

Poultry Netting - Netting shall be twenty (20) gauge wire, one (1) inch
twisted wire mesh in three (3) foot wide rolls.

6/77

Humus - Humus shall be approved forest humus or peat moss, or other
approved organic material free from sticks, stones, roots, or other object­
ionable material. Material shall pass through a one-half (1/2) inch sieve,
have an acidity range from four (4) pH to seven and one-half (7.S) pH, and
a minimum organic content of eighty-five (85) percent on a dry weight
basis. The ash content, as determined by igniting a five-gram sample for
twenty (20) hours at a temperature of 900 degrees F., shall not exceed
twenty-five (25) percent by weight.

All rejected plant material shall be removed from the site immediately
after rejection.

Fertilizer and Vitamins - Chemical fertilizer and vitamins shall be a
standard commercial material containing the minimum analysis and in the
physical form as specified. Chemical fertilizer shall be furnished in
standard containers with the name, weight and guaranteed analysis of the
contents clearly marked. When a mixed fertilizer is specified, such as a
5-10-5, the first number shall represent the minimum percent of soluble
nitrogen required, the second number shall represent the minimum percent
of available phosphoric acid required, and the third number shall repre­
sent the minimum percent of water soluble potash required.

Inspection certificates required by law shall accompany the invoice for
each shipment of stock and certificates shall be delivered to the Engineer.

All stock shall comply with Federal and ~tate laws requiring inspection
for plant diseases and infestations.

All shipments or deliveries of plant material grown within the state will
be inspected at the nursery or growing site by the authorized Federal
and state authorities prior to delivery to the project.

Prepared Backfill - Prepared backfill shall be composed of three (3) parts
of native soil to one (1) part of humus by volume, thoroughly mixed to
insure uniformity. Five (5) gallon plant material will each require
seven-tenths (.7) cubic feet of humus. Native soil shall be natural,
fertile, friable soil which possesses the characteristics of representa­
tive productive soils in the vicinity, shall not be excessively acid or
alkaline, nor contain toxic substances harmful to plant growth, shall be
without admixture of subsoil, and be reasonably free of noxious weeds,
clay lumps, clods, stones, roots, stumps and debris of any kind.

Water - Water used in planting shall be kept free from oil, acids, alkali,
salt, and other substances harmful to plant growth.

Humus may be furnished in commercial bales, waterproof containers, or by
uncontained truck yardage.
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3. STOCK STORAGE

6. PLANTING

Planting pits shall be excavated to a size twice as large as the rootball
or larger.

6/77

planting pit locations
Locations shall be in

(403-3)

Prior to the installation of an irrigation system,
for trees shall be clearly identified by staking.
accordance with the plans and details.

Upon delivery to the site, all nursery stock shall be planted as soon as
possible. Until planting, plants shall not be exposed to excessive sun
or drying winds. Stock which is not satisfactory in the opinion of the
Engineer shall be immediately removed from the site at the Contractor's
expense and replaced with acceptable stock.

Excavation for planting shall include the stripping and stockpiling of all
acceptable topsoil encountered within the areas to be excavated.

Any rock or other underground obstructions shall be removed, if possible,
to the depth necessary to permit proper planting, according to plans and
specifications. If underground constructions, obstructions, or rock are
encountered in the excavation of planting areas, other locations for the
planting may be selected by the Contractor only upon approval of the Engin­
eer. Prior to any work, the Contractor must be knowledgeable of the loca­
tions of all existing underground installations, and their protection is
his responsibility. All damage will be corrected at the expense of the
Contractor to the satisfaction of the Engineer.

The planting shall be performed during favorable weather conditions, during
the season or seasons which are normal for such work, as determined by
acceptable local practice.

Plants shall be removed from container after cutting can on two sides.
Removal and setting shall be undertaken in a careful fashion so as not to
break or otherwise disturb the root ball.

Unless otherwise specified, all plants shall be planted in pits and shall
be set so that the finish grade level after settlement will be the same
as that at which plants were grown. They shall be planted upright and
faced to give the best appearance and relationship to adjacent plants or
structures. All trees shall be set plumb and rigidly braced in position
until the prepared backfill has been tamped solidly around the ball.
After backfilling, the pit shall thorougly be water settled and tamped to
fill all voids.

4. STAKING

5. EXCAVATION
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8 • MAINTENANCE

7 . GUARANTEE

9. MEASUREMENT AND PAYMENT

6/77(403-4 )

Planted container stock will be compensated for at a unit price established
in the bid schedule. Such payment shall constitute full payment for all
labor, materials, equipment, and other items necessary and incidental to
the performance of the work including staking, excavation, planting and
maintaining.

Compensation for any item of work described in the contract but not listed
on the bid schedule will be included in the payment for the item of work
to which it is made subsidiary. Such items and the items to which they
are made subsidiary are identified in Section 10 of this specification.

The Contractor shall maintain all trees, shrubs, and ground covers until
acceptance of the completed project is made by the Contracting Officer.
This maintenance shall include watering, fertilizing, pumps, irrigation
system, and general care to insure the healthy growth of all plant mater­
ials. Also included in this maintenance shall be the maintenance of
furrows on the slopes. Breaks in furrows as a result of erosion shall be
immediately repaired so as not to weaken other furrows. During construc­
tion, maintenance of damage due to vandalism or theft shall be the
responsibility of the Contractor.

Rodent protection shall be as described on the drawings.

The Contractor shall guarantee all container stock to be in a vigorous,
healthy condition for a period of sixty (60) days from the date of
acceptance or replacement, and shall guarantee to replace any plant
material which proves to be not true to name, regardless of the length
of time it takes to make this determination. Monthly inspection shall

\

be made by the Engineer during construction. Any plant material which,
in his opinion, is dead or in unsalvageable condition shall be immediately
replaced at the cost of the Contractor.

Staking of trees shall be as described on drawings.
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1. SCOPE

CONSTRUCTION SPECIFICATION

403. PLANTING CONTAINER STOCK

6/77(403-1)

All plants furnished by the Contractor shall conform to the applicable
requirements set forth in the current issue of "American Standard for
Nursery Stock" and current supplementary standards thereof, as approved
by the American Standards Association, Inc., and sponsored by the American
Association of Nurserymen, Inc., subject to certain variations in size and
measurement if specified on the plans or in Section 9.

Stock - The nomenclature for plant names shall be in accordance with the
latest edition of "Standardized Plant Names," as prepared by the American
Joint Committee on Horticultural Nomenclature.

The work shall consist of furnishing and installing container stock
including planting, guaranteeing, maintaining material and maintaining ~rri­

gation equipment as shown on the drawings and staked in the field. The
words "Container Stock" as used herein shall mean nursery grown trees.

All stock furnished by the Contractor shall be true to type or name, as
shown on the plans and at least one plant in each group of plants of the
same species delivered to the project shall be tagged with a weatherproof
label stating both the botanical and common name of the plants in that
group.

The presence of grass or weeds in the soil accompanying plants may be cause
for rejection of the plants.

Plants which are furnished in containers shall have been growing in the
containers sufficient time for uniform root development throughout the
plant's ball, but the roots shall show no evidence of having been restricted
or deformed.

All stock shall be in healthy condition with normal symmetrical form, well­
developed foliage, branch and cane systems at the time of delivery to the
project. Trees shall be self-supporting without the aid of a stake.
Trees with thin or weak trunks not capable of supporting themselves when
planted, will be rejected. They shall be free from disease, insect eggs
or infestations, disfiguring knots, bark abrasions, broken tops, branches
or canes, damaged roots, sun, wind, or frost injury or other objectionable
features. Plants pruned from larger sizes to meet specified sizes will
not be accepted.

2. MATERIALS
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Humus shall not contain pine sawdust material.

Humus may be furnished in commercial bales, waterproof containers, or by
uncontained truck yardage.

All rejected plant material shall be removed from the site immediately
after rejection.

6/77(403~2)

Humus - Humus shall be approved forest humus or peat moss, or other
approved organic material free from sticks, stones, roots, or other object­
ionable material. Material shall pass through a one-half (1/2) inch sieve,
have an acidity range from four (4) pH to seven and one-half (7.5) pH, and
a minimum organic content of eighty-five (85) percent on a dry weight
basis. The ash content, as determined by igniting a five-gram sample for
twenty (20) hours at a temperature of 900 degrees F., shall not exceed
twenty-five (25) percent by weight.

Prepared Backfill - Prepared backfill shall be composed of three (3) parts
of native soil to one (1) part of humus by volume, thoroughly mixed to
insure uniformity. Five (5) gallon plant material will each require
seven-tenths (.7) cubic feet of humus. Native soil shall be natural,
fertile, friable soil which possesses the characteristics of representa­
tive productive soils in the vicinity, shall not be excessively acid or
alkaline, nor contain toxic substances harmful to plant growth, shall be
without admixture of subsoil, and be reasonably free of noxious weeds,
clay lumps, clods, stones, roots, stumps and debris of any kind.

Fertilizer and Vitamins - Chemical fertilizer and vitamins shall be a
standard commercial material containing the minimum analysis and in the
physical form as specified. Chemical fertilizer shall be furnished in
standard containers with the name, weight and guaranteed analysis of the
contents clearly marked. When a mixed fertilizer is specified, such as a
5-10-5, the first number shall represent the minimum percent of soluble
nitrogen required, the second number shall represent the minimum percent
of available phosphoric acid required, and.the third number shall repre­
sent the minimum percent of water soluble potash required.

Inspection certificates required by law shall accompany the invoice for
each shipment of stock and certificates shall be delivered to the Engineer.

All stock shall comply with Federal and state laws requiring inspection
for plant diseases and infestations.

All shipments or deliveries of plant material grown within the state will
be inspected at the nursery or growing site by the authorized Federal
and state authorities prior to delivery to the project.

Poultry Netting - Netting shall be twenty (20) gauge wire, one (1) inch
twisted wire mesh in three (3) foot wide rolls.

Water - Water used in planting shall be kept free from oil, acids, alkali,
salt, and other substances harmful to plant growth.
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3. STOCK STORAGE

6. PLANTING

Excavation for planting shall include the stripping and stockpiling of all
acceptable topsoil encountered within the areas to be excavated.

6/77

planting pit locations
Locations shall be in

(403-3)

Prior to the installation of an irrigation system,
for trees shall be clearly identified by staking.
accordance with the plans and details.

Plants shall be removed from container after cutting can on two sides.
Removal and setting shall be undertaken in a careful fashion so as not to
break or otherwise disturb the root ball.

The planting shall be performed during favorable weather c~nditions, during
the season or seasons which are normal for such work, as determined by
acceptable local practice.

Upon delivery to the site, all nursery stock shall be planted as soon as
possible. Until planting, plants shall not be exposed to excessive sun
or drying winds. Stock which is not satisfactory in the opinion of the
Engineer shall be immediately removed from the site at the Contractor's
expense and replaced with acceptable stock.

Planting pits shall be excavated to a size twice as large as the rootball
or larger.

Any rock or other underground obstructions shall be removed, if possible,
to the depth necessary to permit proper planting, according to plans and
specifications. If underground constructions, obstructions, or rock are
encountered in the excavation of planting areas, other locations for the
planting may be selected by the Contractor only upon approval of the Engin­
eer. Prior to any work, the Contractor must be knowledgeable of the loca­
tions of all existing underground installations, and their protection is
his responsibility. All damage will be corrected at the expense of the
Contractor to the satisfaction of the Engineer.

Unless otherwise specified, all plants shall be planted in pits and shall
be set so that the finish grade level after settlement will be the same
as that at which plants were grown. They shall be planted upright and
faced to give the best appearance and relationship to adjacent plants or
structures. All trees shall be set plumb and rigidly braced in position
until the prepared backfill has been tamped solidly around the ball.
After backfilling, the pit shall thorougly be water settled and tamped to
fill all voids.

4. STAKING

5. EXCAVATION
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9. MEASUREMENT AND PAYMENT

8. MAINTENANCE

7. GUARANTEE

6/77(403-4)

The Contractor shall maintain all trees, shrubs, and ground covers until
acceptance of the completed project is made by the Contracting Officer.
This maintenance shall include watering, fertilizing, pumps, irrigation
system, and general care to insure the healthy growth of'all plant mater­
ials. Also included in this maintenance shall be the maintenance of
furrows on the slopes. Breaks in furrows as a result of erosion shall be
immediately repaired so as not to weaken other furrows. During construc­
tion, maintenance of damage due to vandalism or theft shall be the
responsibility of the Contractor.

The Contractor shall guarantee all container stock to be in a vigorous,
healthy condition for a period of sixty (60) days from the date of
acceptance or replacement, and shall guarantee to replace any plant
material which proves to be not true to name, regardless of the length
of time it takes to make this determination. Monthly inspection shall \
be made by the Engineer during construction. Any plant material which,
in his opinion, is dead or in unsalvageable condition shall be immedia~ely

replaced at the cost of the Contractor.

Rodent protection shall be as described on the drawings.

Staking of trees shall be as described on drawings.

Planted container stock will be compensated for at a unit price established
in the bid schedule. Such payment shall constitute full payment for all
labor, materials, equipment, and other items necessary and incidental to
the performance of the work including staking, excavation, planting and
maintaining.

Compensation for any item of work described in the contract but not listed
on the bid schedule will be included in the payment for the item of work
to which it is made subsidiary. Such items and the items to which they
are made subsidiary are identified in Section 10 of this specification.
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10. ITEMS OF WORK AND CONSTRUCTION DETAILS

a. Bid Item 27, Five-Gallon Container Stock

(5) Measurement and Payment shall be in accordance with Section 9.

6/77(403-5)

All trees shall have a minimum trunk height of three (3) feet
and a minimum foliage spread of two (2) feet, six (6) inches.
Material shall have been nursery grown without supplemental
staking support.

Directly after planting, stock shall receive an application of
Vitamin B-1 or other approved root stimulator as directed by
the manufacturer.

(4) Section 8, Maintenance shall apply with the following modification.
All container stock shall receive applications in accordance
with the manufacturer's recommendations of Vitamin B-1 at inter­
vals of two (2) weeks throughout the maintenance period, before
acceptance.

(2) The stock to be installed shall be as described below:

Container Botanical Common
Quantity Size Name Name

107 5-gallon Parkinsonia Mexican
aculeata paloverde

2,230 5-gallon Cercidium littleleaf
microphyllum paloverde

(3) Section 6, Planting, shall apply with the following modification.
During planting, two (2) Agriform 20-10-5 fertilizer tablets,
as manufactured by Blue Chip Products, shall be incorporated in
the prepared backfill for each plant.

(1) This item shall consist of planting trees including staking,
excavating, planting and maintaining as shown on the drawings.

Items of work to be performed in conformance with this specification and
the construction details are:
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1. SCOPE

CONSTRUCTION SPECIFICATION

404. SEEDING

6/77

7.1
7.1
7.1

35.7
12.5
12.5
12.5

7.1
7.1

12.5
12.5
28.6
12.5
12.5

2.5
40.0
17 .5
20.0
20.0

Percentage

Percentage

PercentageCommon Name·

quail bush
Australian salt bush
desert broom
triangle bursage
creosote bush
Lehmann lovegrass
sand dropseed

Common Name

Common Name

quail bush
Australian salt bush
desert broom
triangle bursage
creosote bush
Lehmann lovegrass
sand drop seed

honey mesquite
triangle bursage
creosote bush
Lehmann lovegrass
sand drop seed

(404-1)

Botanical Name

Botanical Name

Botanical Name

Atriplex lentiformis
Atriplex semibaccata
Baccharis sarothroides
Franseria deltoidea
Larrea divaricata
Eragrostis lehmanniana
Sporobolus cyptandrus

Atriplex lentifo~mis

Atriplex semibaccata
Baccharis sarothroides
Franseria deltoidea
Larrea divaricata
Eragrostis lehmanniana
Sporobolus cyptandrus

Prosopis juliflora
Franseria deltoidea
Larrea divaricata
Eragrostis lehmanniana
Sporobolus cyptandrus

Mix Number Two:

Mix Number Three:

Mix Number One:

MATERIALS

Seed - The seed mixtures shall be as follows:

The work shall consist of furnishing and installing seed including planting,
maintaining seed beds, and maintaining irrigation equipment as shown on the
drawings and staked in the field.

2.
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5. SEED APPLICATION

4. SITE PREPARATION

SHIPNENT

6/77(404-2)

Water - Water used in irrigation shall be kept free from oil, acids, alkali,
salt and other substances harmful to plant growth.

Seed shall be furnished in sealed containers, labeled by the supplier and
delivered to the job site prior to use for approval by the Engineer. Con­
tainers shall not be damaged and seed shall not show evidence of water
damage, mildew, molds, or rot.

Chemical fertilizer shall be delivered in undamaged, moistureproof con­
tainers and shall be free from any evidence that fertilizer contains lu~ps

or has caked.

The percentages given are by weight of the mix. Weights of mix shall be
on an adjusted basis to one-hundred (100) percent pure, live seed (PLS)
at the specified proportion. Noxious weed seed content shall be prohibited
as listed on page ten (10), Arizona State Seed Law.

Seed shall be premixed by the supplier and furnished in containers with the
project name, seed mix number, and area of application clearly labeled on
the container.

Triangle leaf bursage, desert broom, creosote bush, and mesquite seeds shall
be collected within a radius of one-hundred (100) miles and an elevation
within one-thousand (1,000) feet of the area to be planted.

Fertilizer - Chemical fertilizer shall be a standard commercial fertilizer
containing the minimum analysis and in the physical form as specified,
such as a 5-10-5, the first number shall represent the minimum percent of
soluble nitrogen required, the second number shall represent the minimum
percent phosphoric acid required and the third number shall represent the
minimum percent of soluble potash required .

•

Seeding operations in areas approved by the Engineer shall begin after the
fifteenth (15th) of October and be completed before the fifteenth (15th) of
November.

(Method 1) No site preparation is required.

(Method 2) The area to be seeded shall be ripped to a mlnlmum depth of five
(5) inches, disced and harrowed to form a smooth, firm surface. Large soil
clods, stones or foreign material brought to the surface by discing ana
which would interfere with the operation of the seeding equipment shall be
removed and disposed of at areas designated by the Engineer.

3.
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7. WATER APPLICATION

6. FERTILIZER APPLICATION

8 . MAINTENANCE

6/77(404-3)

The broadcast method shall provide an even distribution of seed and shall
not be applied during wind of speeds greater than five (5) miles per hour.

1. One-half of the seed shall be sown with the sower moving in one
direction.

2. The other half of the seed shall be sown with the sower moving parallel
to the first sowing in the opposite direction, and over the same area.

(Method 1) The seed shall be broadcasted with equipment as approved by the
Engineer and performed as follows:

(Method 1) Fertilizing shall not be required.

(Method 2) The 'areas shall be seeded by the drill method to a minimum depth
of one-quarter (~) inch and a maximum depth of one-half inch.

(Method 2) Fertilizer shall be applied at a rate of two-hundred (200) pounds
per acre of crystal form, 21-0-0 ammonium sulfate. Application method
shall be approved by the Engineer and shall be scheduled between February
15 and March 15.

(Method 2) After seeding operations are completed, irrigate as soon as
possible. For the first seven days, controller stations shall be scheduled
for five (5) minute periods of operation with the repeat cycle space suffi­
ciently apart so that water does not over fill the graded furrows.

(Method 1) Watering shall not be required.

The controller scheduling shall be set to maintain moisture in the top six
(6) inches of soil, measured from the bottom of the furrows nearest the top
of the dam, or as directed by the Engineer.

(Method 1) Maintenance shall not be required.

(Method 2) The Contractor shall maintain all seeded areas until acceptance
of the completed project is made by the Contracting Officer. This mainten­
ance shall include irrigating, care of pumps, care of the irrigation system,
and other operations to insure the healthy growth of all plant material
germinated on the slopes. Also included shall be the maintenance of
furrows constructed on the slopes. Breaks in furrows, resulting in erosion
shall be immediately repaired so as to not weaken other furrows.

Buckhorn-Mesa WPP, Arizona
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MEASUREMENT AND PAYMENT

Compensation for any item of work described in the contract, but not listed
in the bid schedule will be included in the payment for the item of work
to which it is made subsidiary. Such items and the items to which they
are made subsidiary are identified in Section 10 of this specification.

The surface areas seeded will be measured to the nearest tenth (1/10) acre
of the average slope. Payment for seeding will be made at the unit price
established in the bid schedule and shall constitute full compensation for
all labor, materials, equipment, and incidentals necessary to the comple­
tion of the work, including seed.

6/77(404-4)
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404. SEEDING

CONSTRUCTION SPECIFICATION

Seed - The seed mixtures shall be as follows:

6/77

7.1
7.1
7.1

35.7
12.5
12.5
12.5

7.1
7.1

12.5
12.5
28.6
12.5
12.5

2.5
40.0
17 .5
20.0
20.0

Percentage

Percentage

PercentageCommon Name·

quail bush
Australian salt bush
desert broom
triangle bursage
creosote bush
Lehmann lovegrass
sand dropseed

Common Name

Common Name

quail bush
Australian salt bush
desert broom
triangle bursage
creosote bush
Lehmann lovegrass
sand drop seed

honey mesquite
triangle bursage
creosote bush
Lehmann lovegrass
sand drop seed

(404-1)

Botanical Name

Botanical Name

Atriplex lentiformis
Atriplex semibaccata
Baccharis sarothroides
Franseria deltoidea
Larrea divaricata
Eragrostis lehmanniana
Sporobolus cyptandrus

Botanical Name

Atriplex lentifo~mis

Atriplex semibaccata
Baccharis sarothroides
Franseria deltoidea
Larrea divaricata
Eragrostis lehmanniana
Sporobolus cyptandrus

Prosopis juliflora
Franseria deltoidea
Larrea divaricata
Eragrostis lehmanniana
Sporobolus cyptandrus

Mix Number Two:

Mix Number One:

Mix Number Three:

The work shall consist of furnishing and installing seed including planting,
maintaining seed beds, and maintaining irrigation equipment as shown on the
drawings and staked in the field.

2. MATERIALS

1. SCOPE
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3. SHIP}ffiNT

5. SEED APPLICATION

4. SITE PREPARATION

6/77(404-2)

Chemical fertilizer shall be delivered in undamaged, moistureproof con­
tainers and shall be free from any evidence that fertilizer contains lumps
or has caked.

Seeding operations in areas approved by the Engineer shall begin after the
fifteenth (15th) of October and be completed before the fifteenth (15th) of
November.

Seed shall be furnished in sealed containers, labeled by the supplier and
delivered to the job site prior to use for approval by the Engineer. Con­
tainers shall not be damaged and seed shall not show evidence of water
damage, mildew, molds, or rot.

Water - Water used in irrigation shall be kept free from oil, acids, alkali,
salt and other substances harmful to plant growth.

Fertilizer - Chemical fertilizer shall be a standard commercial fertilizer
containing the minimum analysis and in the physical form as specified,
such as a 5-10-5, the first number shall represent the minimum percent of
soluble nitrogen required, the second number shall represent the minimum
percent phosphoric acid required and the third number shall represent the
minimum percent of soluble potash required.

Triangle leaf bursage, desert broom, creosote bush, and. mesquite seeds shall
be collected within a radius of one-hundred (100) miles and an elevation
within one-thousand (1,000) feet of the area to be planted.

Seed shall be premixed by the supplier and furnished in containers with the
project name, seed mix number, and area of application clearly labeled on
the container.

The percentages given are by weight of the mix. Weights of mix shall be
on an adjusted basis to one-hundred (100) percent pure, live seed (PLS)
at the specified proportion. Noxious weed seed content shall be prohibited
as listed on page ten (10), Arizona State Seed Law.

(Method 1) No site preparation is required.

(Method 2) The area to be seeded shall be ripped to a mlnlmum depth of five
(5) inches, disced and harrowed to form a smooth, firm surface. Large soil
clods, stones or foreign material brought to the surface by discing and
which would interfere with the operation of the seeding equipment shall be
removed and disposed of at areas designated by the Engineer.
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6. FERTILIZER APPLICATION

8. MAINTENANCE

7. WATER APPLICATION

6/77(404-3)

1. One-half of the seed shall be sown with the sower moving in one
direction.

2. The other half of the seed shall be sown with the sower moving parallel
to the first sowing in the opposite direction, and over the same area.

The broadcast method shall provide an even distribution of seed and shall
not be applied during wind of speeds greater than five (5) miles per hour.

(Method 1) Fertilizing shall not be required.

(Method 2) The areas shall be seeded by the drill method to a minimum depth
of one-quarter (~) inch and a maximum depth of one-half inch.

(Method 1) The seed shall be broadcasted with equipment as approved by the
Engineer and performed as follows:

(Method 2) Fertilizer shall be applied at a rate of two-hundred (200) pounds
per acre of crystal form, 21-0-0 ammonium sulfate. Application method
shall be approved by the Engineer and shall be scheduled between February
15 and March 15.

(Method 2) After seeding operations are completed, irrigate as soon as
possible. For the first seven days, controller stations shall be scheduled
for five (5) minute periods of operation with the repeat cycle space suffi­
ciently apart so that water does not over fill the graded furrows.

(Method 1) Watering shall not be required.

The controller scheduling shall be set to maintain moisture in the top six
(6) inches of soil, measured from the bottom of the furrows nearest the top
of the dam, or as directed by the Engineer.

(Method 1) Maintenance shall not be required.

(Method 2) The Contractor shall maintain all seeded areas until acceptance
of the completed project is made by the Contracting Officer. This mainten­
ance shall include irrigating, care of pumps, care of the irrigation system,
and other operations to insure the healthy growth of all plant material
germinated on the slopes. Also included shall be the maintenance of
furrows constructed on the slopes. Breaks in furrows, resulting in erosion
shall be immediately repaired so as to not weaken other furrows.
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9. MEASUREMENT AND PAYMENT

Compensation for ·any item of work described in the contract, but not listed
in the bid schedule will be included in the payment for the item of work
to which it is made subsidiary. Such items and the items to which they
are made subsidiary are identified in Section 10 of this specification.

The surface areas seeded will be measured to the nearest tenth (1/10) acre
of the average slope. Payment for seeding will be made at the unit price
established in the bid schedule and shall constitute full compensation for
all labor, materials, equipment, and incidentals necessary to the comple­
tion of the work, including seed.

6/77(404-4)
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ITEMS OF WORK AND CONSTRUCTION DETAILS

(b) Between dam baseline Station 220+00 and Station 265+00.

(a) Between dam baseline Station 198+00 and Station 220+00.

6/77(404-5)

(b) Between dam baseline Station 265+00 and Station 280+00.

(c) Between dam baseline Station 280+00 and Station 292+50.

(a) Between dam baseline Station 87+00 and Station 198+00.

(d) Between dam baseline Station 296+00 and Station 303+00.

(1) This item shall consist of furnishing and installing seed
including planting, watering, fertilizing, and maintaining
furrows within the following limits as shown on the drawings
and staked in the field.

(3) In Section 4, Site Preparation, Method 1 shall apply.

(2) Seed shall conform to the requirements of seed Mix Number One.

(4) In Section 5, Seed Application, Method 1 shall apply.

(5) Seed application rate shall be seven (7) pounds PLS per acre.

(7) In Section 7, Water Application, Method 2 shall apply.

(6) In Section 6, Fertilizer Application, Method 2 shall apply.

(1) This item shall consist of furnishing and installing seed inclu­
ding planting, watering, fertilizing, and maintaining furrows
within the following limits as shown on the drawings and staked
in the field.

(9) Measurement and payment shall be in accordance with Section 9.

(8) In Section 8, Maintenance, Method 2 shall apply.

(2) Seed shall conform to the requirements of seed Mix Number Two.

a. Bid Item 28, Seed Mix No. One

Items of work to be performed in conformance with this specification
and the construction details are:

b. Bid Item 29, Seed Mix Number Two

10.
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c. Bid Item 30, Seed Mix Number Three

(8) In Section 8, Maintenance, Method 2 shall apply.

(7) In Section 7, Water Application, Method 2 shall apply.

6/77(404-6)

(c) Brown Road ramp slopes between Brown Road Centerline Station
13+O0± and Station 24+O0±.

(d) The topsoil stockpile areas between the dam and the
spillway inlet channel at the following locations:

(a) McKellips Road ramp slopes between McKellips Road Centerline
Station 13+50± and Station 27+50±.

(b) MCDowell Road ramp slopes between McDowell Road Centerline
Station 14+O0± and Station 24+O0±.

Between Dam baseline Station 96+00 and Station 120+00.
Between Dam baseline Station 140+00 and Station 160+00.
Between Dam baseline Station 167+00 and Station 195+00.
Between Dam baseline Station 225+00 and Station 260+00.

(1) This item shall consist of furnishing and installing seed inclu­
ding cultivation and seeding in the following locations as
shown on the drawings and staked in the field.

(9) Measurement and payme~t shall be in accordance with Section 9.

(6) In Section 6, Fertilizer Application, Method 2 shall apply.

(5) Seed application rate shall be seven (7) pounds PLS per acre.

(4) In Section 5, Seed Application, Method 1 shall apply.

(3) In Section 4, Site Preparation, Method 1 shall apply.
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(7) In Section 8, Maintenance, Method 1 shall apply.

(6) In Section 7, Water Application, Method 1 shall apply.

(g) The abandoned homesite at dam baseline Station 248+00.

10/77(404-7)

(k) The borrow areas located adjacent to the principal spillway
inlet channel between dam baseline Station 105+00 and Station
115+00, Station 140+00 and Station 153+00, Station 156+00 and
Station 195+00, Station 220+00 and Station 242+00, Station
246+00 and Station 260+00, and between Station 280+00 and Station
290+00.

(i) The north and south pump stations.

(h) The abandoned Usery Pass Road right-of-way between dam baseline
Station 153+00 and Station 155+00, and the abandoned Hermosa
Vista Drive right-of-way between dam baseline Station 239+00
and Station 245+00.

(e) The reservoir excavation areas between dam baseline Station
198+00 and Station 212+00, also between dam baseline Station
265+00 and Station 280+00.

(f) Construction corridors from the Salt-Gila Aqueduct borrow area
to the principal spillway inlet channel at five hundred (500)
foot intervals along the dam baseline~ations.

(j) The waste areas located in the reservoir adjacent to Station
110+00, Station 148+43, Station 180+00, Station 230+90, and
Station 300+00.

Method 2 shall apply to ·all other areas.

(3) In Section 4, Site Preparation, Method 1 shall apply.

(2) Seed shall conform to the requirements of seed Mix Number Three.

(4) In Section 5, Seed Application, Method 1 shall apply on slopes of
steeper gradient of four-to-one (4:1) with the following modifica­
tion. Planting will be.accomplished by one (1) final compacting
pass with tracklaying equipment.

(5) In Section 6, Fertilizer Application, Method 1 shall apply.

(8) Measurement and payment shall be in accordance with Section 9.
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4. EARTHWORK

3. GENERAL

1. SCOPE

10/77(406-1)

First Lift; A three-(3) inch layer of aggregate base
Second Lift; A six-(6) inch layer of select material

Maricopa County Highway Department
3335 West Durango Road
Phoenix, Arizona 85009

The untreated base shall be installed in accordance with Section 310 of the
referenced specifications. The base material shall be crushed aggregate
in accordance with Section 702 and shall be placed in the following manner:

CONSTRUCTION SPECIFICATION

UNIFORM STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION
Haricopa Association of Governments ,. .." ..
July 1, 1974 Arizona

Base material shall be compacted to the grading plane of the existing road
base or to the grading plane of the road base as shown on the drawings,
whichever depth is greater. Embankment for shoulders and other untraveled
portions of the roadway shall be compacted to the lines and grades as shown
on the drawings or as directed by the Engineer.

406. PAVEMENT REPLACEMENT

It shall be the responsibility of the Contractor to determine the nature
and extent of all such requirements.

Type and time of construction required at roads subject to interference
by the contract work shall be determined by those authorities responsible
for maintenance of such roads. The authority within the project limits
is:

The work shall consist of replacement of existing road pavement after the
installatiun of the permanent works.

All the work specified herein shall comply with the requirements of the
following referenced specifications, including revisions, except as
modified herein.

Buckhorn-Mesa WPP, Arizona
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8. MEASUREMENT AND PAYMENT

6. ASPHALT CONCRETE PAVEMENT

PRESERVATIVE SEAL FOR ASPHALT CONCRETE

10/77(406-2)

The asphalt concrete pavement shall be installed in accordance with Section
321. Materials shall conform with the requirements of Section 710, except
no mineral filler or blending sand will be required. Asphalt shall be
AR 4000 and conform to the requirements of Section 711. The mineral
aggregate shall meet the grading requirements within the range of specified
tolerances for mix designation c-3/4.

The preservative seal shall be installed in accordance with Section 334.
The material shail conform to Section 718 and shall be applied at the rate
of 0.07 of a gallon of diluted mixture per square yard.

Compensation for any item of work described in the contract, but not
listed in the bid schedule will be included in the payment for the item
of work to which it is made subsidiary.

For items of work for which spec~ficunit prices are established in the
contract, the dimensions of the surface of the asphaltic concrete will be
measured to the neat lines shown on the drawing and the surface area will be
computed to the nearest square yard. Payment will be made at the contract
unit price for pavement replacement. Such payment will constitute full
compensation for all labor, materials, equipment and all other items
necessary and incidental to the work.

7.
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6/77(406-1)

UNTREATED BASE

Type and time of construe ion required at roads subject to interference
by the contract work shall be determO ed by those authorities responsible
for maintenance of such roads. e uthority within the project limits is:

Maricopa County Highway Department
3335 West Durango Road
Phoenix, Arizona 85009

EARTHWORK

The work shall consist of replacement of existing road pavement after
the installation of the permanent works.

All the work specified herein shall comply with the requirements of the
following referenced specifications, including ~evisions, except as modi­
fied herein.

406. PAVEMENT REPLACEMENT

UNIFORM STANDARD SPECIFICATIONS FOR PUELI WORKS CONSTRUCTION
Maricopa Association of Governments
July 1, 1974 Arizona

CONSTRUCTION SPECIFICATION

It shall be the responsibility of the Contractor to determine the nature and
extent of all such requirements.

First Lift; A three (3) inch layer of aggregate base
Second Lift; A six (6) inch layer of select material

Base material shall be compacted to the grading plane of the existing"road
base or to the grading plane of the road base as shown on the drawings,
whichever depth is greater. Embankment for shoulders and other untraveled
portions of the roadway shall be compacted to the lines and grades as shown
on the drawings or as directed by the Engineer.

The untreated base shall be installed in accordance with Section 310 of the
referenced specifications. The base material shall be crushed aggregate in
accordance with Section 702 and shall be placed in the following manner:

1. SCOPE

2. APPLICABLE STANDARD SPECIFICATIONS

3. GENERAL

5.

4.
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS

7. PRESERVATIVE SEAL FOR ASPHALT CONCRETE

6. ASPHALT CONCRETE PAVEMENT

·6/77(406-2)

Between Station 9+93± and Station 23+55± centerline Brown Road.

Between Station 10+64± and Station 26+50± centerline McDowell Road.

-~
This item shall consist of the replacement of the existing asphalt
concrete pavement including the untreated base and preservative
seal within the following limits as shown on the drawings and
staked in the field.

Between Station 10+25± and Station 29+20± centerline McKellips
Road.

(1)

The preservative seal shall be installed in accordance with Section 334.
The material shall conform to Section 718 and shall be applied at the rate
of 0.07 of a gallon of diluted mixture per square yard.

The asphalt concrete pavement shall be installed in accordance with Section
321. Materials shall conform with the requirements of Section 710, except
no mineral filler or blending sand will be required. Asphalt shall be
AR 4000 and conform to the requirements of Section 711. The mineral aggregate
shall meet the grading requirements within the range of specified tolerances
for mix designation C-3/4.

Items of work to be performed in conformance with this specification and
the construction details are:

For items of work for which specific unit prices are established in the
contract, the dimensions of the surface of the asphaltic concrete will be
measured to the neat lines shown on the drawing and the surface area will
be computed to the nearest square yard. Payment will be made at the contract
unit price for pavement replacement. Such payment will constitute full
compensation for all labor, materials, equipment and all other items
necessary and incidental to the work.

a. Bid Item 24, Pavement Replacement

Compensation for any item of work described in the contract, but not listed
in the bid schedule will be included in the payment for the item of work to
which it is made subsidiary.

(2) Payment will be made in accordance with Section 8.

8 • MEASUREMENT AND PAYMENT
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Items of work to be performed in conformance with this specification and
the construction details are:

(1) This item shall consist of the replacement of the existing asphalt
concrete pavement including the untreated base and preservative
seal within the following limits as shown on the drawings and
staked in the field.

Between Station 9+60± and Station 24+70± centerline Brown Road.

Between Station 9+90± and Station 29+20± centerline McKellips
Road.

Between Station 10+20± and Station 26+50± centerline McDowell
Road.

10/77( 406-3)

a. Bid Item 8, Pavement Replacement

(2) Payment will be made in accordance with Section 8.

Buckhorn-Mesa WPP, Arizona
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This specification covers the quality of plastic pressure pipe and
fittings.

o 1785 Poly(Vinyl Chloride) (PVC) Plastic pipe, Schedules 40.
80 and 120.

use.

3/73

PLASTIC PRESSURE P1PE

MATERIAL SPECIFICATION

302.

o 2104 Polyethylene (PS) Plastic Pipe, Schedule 40

o 2241 Poly(Vinyl Chloride) (PVC) Plastic Pipe, (SDR-PR and
Class T)

o 2239 Polyethylene (PE) Plastic Pipe, (SDR-PR)

o 1527 Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe,
Schedules 40 and 80

o 2447 Polyethylene (PE) Plastic Pipe, Schedules 40 and 80
Based on Outside Diameter

o 2672 Bell-End Poly(Vinyl Chloride) (PVC) Pipe

o 2282 Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe,
(SDR-PR and Class T)

o 2466 Poly(Vi9yl Chloride) (PVC) Plastic Pipe Fittings,
Socket-Type, Schedule 40

o 2467 Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Socket-Type, Schedule 80

o 2464 Poly(Vinyl Chloride) (PVC) Plastic Pipe Pittihgs,
Threaded, Schedule 80

SCOPE

All pipe shall be plastic pressure pipe suitable for underground
The pipe shall conform to th~ requiremehts of the following ASTM
specifications:

Pressure pipe fittings shall conform to the requirements of the
following ASTM specifications:

1.

I
I
I
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I 2 • PRESSURE PIPE
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I 3. PRESSURE PIPE FITTINGS
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4 • SOLVENTS AND GASKETS

Rubber gaskets for pipe joints shall conform to the requirements of
ASTM Specification D 1869.

Solvents for solvent welded pipe joints shell conform to the following
ASTM specifications:

I
I
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I3/73(302-2)

D 2468 Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe
Fittings, Socket-Type, Schedule 40

D 2469 Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe
Fittings, Socket-Type, Schedule 80

D 2611 Butt Fusion Polyethylene (PE) Plastic Pipe Fittings,
Schedule 80

D 2610 Butt Fusion Polye'thylene (PE) Plastic Pipe Fittings,
Schedule 40

D 2609 Plastic Inser~ Fittings for Polyethylene (PE) Plastic
Pipe

D 2465 Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe
Fittings, Threaded, Schedule 80 •

D 2564 Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic
Pipe and Fittings

D 2235 Solvent Cement for Acrylonitrile-Butadiene-Styrene (ABS)
Plastic Pipe and Fittings

D 2855 Making Solvent Cemented Joints with Poly(Vinyl Chloride)
(PVC) Pipe and Fittings

•
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L SCOPE

MATERIAL SPECIFICATION

521. AGGREGATES FOR DRAIN FILL AND FILTERS

3-1-74(521-1)

Aggregates shall be tested for soundness according to ASTM Method
C.88, and shall have a weighted average loss in five cycles of not
more than 12 percent when sodium sulfate is us,ed or 18 percent
wh~n magnesium sulfate is used.

Drain fill and filter aggregates shall be stored and handled by
methods that prevent segregation of particle sizes or contamination
by mixing'with other materials. ~"

Drain fill and filter aggregates shall be sand, gravel or crushed
stone or mixtures thereof. They shall be composed of clean, hard,
durable mineral particles free from organic matter, clay balls,
soft particles or other substances that would interfere with their
free-draining properties. Not more than 15 percent, by weight,
shall be flat, elongated particles.

Aggregates of crushed limestone shall be thoroughly washed and
screened. Coarse aggregates containing crush~d limestone shall
have not more than 3 percent, by weight, of particles finer than
the No. 4 sieve. Crushed limestone shall not be used for fine
aggregates except in combination with other materials such that
not more than 5 percent of the portion finer than~~he No.4 sieve
shall be crushed limestone.

This specification covers the quality of m~neral aggregat~s for
the construction of drain fill and filtersji-. :

Drain fill and filter aggregates shall conform to the specified
grading limits after being placed in the work, and after being
compacted if compaction is specified. Grading shall be determined
by ASTH Method C 136, but the percentage of material finer than a
No. 200 sieve shall be not more than 3 percent when determined by
ASTM Method C 117.

2. QUALITY

SCS-WEST
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•
MATERIAL SPECIFICATION

3. REACTIVITY WITH ALKALIES

3-7-69

( 522-1)

b. Concrete made from similar aggregates from the same source
has been demonstrated to be sound after 3 years or more of
service under conditions of exposure to moisture and
weather ~imilar to tho~e anticipa~ed for the concrete under
these specifications.

This specification covers the quality of fine ·aggregate, and coarse
aggregate for use in the manufacture of portland cement concrete.

Aggregates indicated by any of the above to be potentially reactive
shall not be used, except under one of the following condition~:

522. AGGREGATE FOR POR'I'LANQ CEMENT CONCRETE

Aggregate shall conform to the requirements of ASTM Specification
C-33 for the specified sizes. Aggregates that fail to meet any
requirement may be accepted only when: (1) the specified alternate
conditions of acceptance can be proved prior to the use of the
aggregates On the job and within a period of time such that no
work under the contract will be delayed by the requirements of
such proof; or, (2) the specification for concrete expressly
contains a provision of special mix requi~ements to compensate
for the effects of the deficiencies.

a. Applicable test results of mortar bar tests, made accord­
ing to ASTMOMethod C 227, are available which indicate an
expansion of less than 0.10 percent at six months in mortar
bars made with cement containing not less than 0.8 percent
alkalies expressed as sodium oxide; or

The potential reactivity of aggregates with the alkalies in cement
shall be evaluated by petrographic examination and, where appli­
cable, the chemical method of test, ASTM De~ignation C 289, or by
the results of previous tests or service records of concrete made
from similar aggregates from the same source. The standard8 for
evaluating potential reactivity shall be as described in ASTM
Specification C 33, Appendix AI.

2. QUALITY

1. SCOPE

SCS-WEST



4. STORING AND HANDLING

Aggregate of each class and size shall be stored and handled by
methods that prevent segregation of particle sizes 'or contamina­
tion by intermixing with other materials. .

Aggregates indicated to be potentially reactive, but within
acceptable limitJ as determined by mortar bar test results or
service records, shall be used only with "low alkali" cement,
containing less than 0.60 percent alkalies expressed as sodium
oxide.

. 3-7-69

(522-2)
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523. ROCK FOR RIPRAP

1. SCOPE

3-5-75(523-1)

a. Bulk specific gravity (saturated surface-dry basis) not less
than 2.5.

The report shall show the percentage 1088 of weight and the
results of the qualitative examination.

After the ~ample has been dried, following completion of the
final test cycle and washing to remove the sodium sulfate or
magnesium sulfate, the loss of weight shall be determined by
subtracting from the original weight of the sample the final
weight of all fragments which have not broken into three or
more pieces.

The test sample shall not be separated into fractions. It
shall consist of 5000 ± 300 grams of rock fragments, reasonably
uniform in size and shape and weighing approximately 100 grams
each, obtained by breaking the rock and selecting fragments of
the required size.

The bulk specific gravity and absorption shall be determined by
ASTM Method C 127. The test for soundness shall be performed by
ASTM Method C 88 for coarse aggregate modified as follows:

b. Absorption not more than 2 percent.

MATERIAL SPECIFICATION

c. Soundness: Weight loss in 5 cycles not more than 10
percent when sodium sulfate is used or 15 percent when
magnesium sulfate is used.

Except a~ provided below, the rock shall have the following
properties:

Individual rock fragments shall be dense, sound and free from
cracks, seams and other defects conducive to accel~rated weathering.
The rock fragments shall be angular to subrounded in shape. The
least dimension of an individual rock fragment shall be not le.s
than one-third the greatest dimension of the fragment.

This specification covers the quality of rock to be used in the
construction of rock riprap.

SCS-WEST
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3. GRADING

The rock shall conform to the specified grading limits after it
has been placed in the riprap.

Rock that fails to meet the requirements stated in a, b, and c
above, may be accepted only if similar rock from the same source
has been demonstrated to be sound after 5 years or more of service
under conditions of weather, wetting and drying, and erosive
forces similar to those anticipated for the rock to be installed
under this specification•.
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3. STORAGE AT THE CONSTRUCTION SITE

SCS-WEST

•

3-1-74(531-1)

531. PORTLAND CEMENT

MATERIAL SPECIFICATION

Portland cement shall conform to the requirements of ASTM Specifica­
tion C 150 for the specified types of cement, except that, when Type
I portland cement is specified, Type IS portland blast-furnace slag
cement or Type IP portiand-pozzo1an cement conforming to the require­
ments of ASTM Specification C 595 may be used unless prohibited in
the specifications.

Cement shall be stored in such a manner as to be protected from
weather, dampness or other destructive agencies. Cement that is
partially hydrated or otherwise damaged will be rejected.

If air-entraining cement is to be used, the Contractor shall furnish
the manufacturer's written statement giving the source, amount and
brand name of the air-entraining addition.

QUALITY

This specification covers the quality of portland cements

SCOPE

2.

1.
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2. QUALITY

This specification covers the quality of air-entraining
admixtures for concrete.

Air-entraining admixtures shall conform to the requirements
of ASTM Specification C 260" except that the relative
durability factor in the freezing and thawing test shall
be not less than 95.

6-25-70(532-1)

MATERIAL SPECIFICATION

532. AIR-ENTRAINING ADMIXTURES
(FOR CONCRETE)•

1. SCOPE

SCS-WEST
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3.

4.

MATERIAL SP~CIFlCATION

533. WATER-REDUCING A!'"'D SET-RETARDING ADMIXTURES
FOR PORTLAND CENENT CONCRETE

SCOPE

This specification covers the quality of water-retarding and set­
retarding admixtures for portland cement con'rete.

QUALITY

Water-reducing and set-retarding admixtures shall conform to the
requirements of ASTM Specification C 494, except that resistance to
freezing and thawing shall be determ'nedin all cases, and the

. minimum relative durability factor shall be 95.

TYPES

Admixtures shall be Type A, Water-Reducing or Type D, Water-Reducing
and Retarding, as defined 1n ASTM Specification C 494.

PERFORMANCE IN THE JOB MIX

When added in the manner and amount recommended by the manufacturer
to the concrete used on the job, with no change in the cement con­
tent or proportions of the aggregates, admixtures shall have the

following effects:

Type A or Type D: The water content at the required slump shall
be at least 5 percent less with the admixture than without. The
air content shall remain within the range specified, but shall not
exceed 8 percent in any case.

Type D: The time of initial setting, determined as prescribed in
ASTM C 494, shall be from 1 to 3 hours longer with the admixture

than without.

(533-1)
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1. SCOPE

534. CURING COMPOUND (FOR CONCRETE)

MATERIAL SPECIFICATION

(534-1 )

All curing compound shall be delivered to the site of the work in
the origin;-ll container bearing the name of the: manufacturer and
the brand name. The compound shall be stored in a manner to
prevent damage to the containers and to protect water-emulsion
types from freezing.

Unless otherwise specified the compound shall be Type 2.

This specification covers the quality of liquid membrane-forming
compounds suitable for spraying on concrete surfaces to retard
the loss of water during the curing process.

The curing compound shall meet the requirements of ASTM Specifi­
cation C J09.

DELIVERY AND STORAGE

2. QUALITY

3.



1. SCOPE

MATERIAL SPECIFICATION

535. PREFORMED EXPANSION JOINT FILLER

3-7-69

(535-1)

Preformed expansion joint filler shall conform to the requirements
of ASTM Specification D 1752, Type I, Type II or Type III, unless
bituminous type is specified. Bituminous type preformed expansion
joint filler shall conform to the requirements of ASTM Specifica­
tion D 994.

This specification covers the quality of preformed expansion joint
fillers for concrete.

2. QUALITY

SCS-WEST
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MATERIAL SPECIFICATION

536. SEALING COMPOUND FOR JOINTS IN CONCRETE AND CONCRETE PIPE

1. SCOPE

3-7-69

(536-1)

ASTM Specification D 1850; Concrete Joint Sealer,
Cold-Application Type. Penetration, determined as
specified in ASTM D 1850, shall be not greater than
120.

Federal Specification SS-S-002l0; Sealing Compound,
Preformed Plastic, for Expansion Joints and Pipe
Joints.

Federal Specification TT-S-227; Sealing Compound;
Rubber Base, Two Component (For Calking, Sealing
and Glazing in Building Construction), Type II.

The single component type shall be a ready-mixed nondrying compound
furnished in troweling consistency or in preformed rope or strip
form.

This specification covers the quality of sealing compound for
filling joints in concrete pipe and concrete structures.

The compound, if used for pipe having rubber gaskets, shall have
a composition such that it will not cause deterioration of the
rubber gaskets.

The compound shall be a cold-application mastic, single component
or multiple component type.

The multiple component type shall be composed of two or more sub­
stances that are to be mixed prior to application.

Sealing compound shall conform to the requirements of o~e of the
following specifications:

2. TYI>E

4. COMPOSITION AND PROPERTIES

3. QUALITY

SCS-WEST



The compound shall be capable of being applied at a temperature
of 700 F and shall be of such nature that 'it wi 11 adhere to dry)
dust free concrete when applied either directly or over a
suitable primer. After curing it shall· be .a resilient, adhesive
material that is capable of filling joints to prevent the entry
of concrete or earth during the bedding, cradling or backfilling
operations.

SCS-WEST
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2. CLASSIFICATION

SCOPE

537. NON-METALLIC WATERSTOPS

3-7-69

(537 -1)

Class I shall be made of either natural or synthetic
rubber.

MATERIAL SPECIFICATION

Class II shall be made of vinyl chloride polymer or
copolymer.

Type B shall have ribbed anchor flanges and a smooth ,.,reb
containing a hollow tubular center bulb having: (1) a
wall thickness equal to at least one-half the web thick­
ness and (2) the inside diameter (D) specified in the
contract. Flanges may be of uniform thickness or may
have either a converging or a diverging taper toward
the edges.

Type A shall have ribbed anchor flanges and a smooth web.
Flanges may be of uniform thickness or may have either
a converging or a diverging taper toward the edges.

Type D shall have a single, circular, bulb-type anchor
flange at each edge and a smooth web containing a hollow
tubular center bulb having: (1) a wall thickness equal
to at least one-half the thickness of the web and (2)
the inside diameter (D) specified in the contract.

Type C shall have a single, circular, bulb-type anchor
flange at each edge and a smooth web.

b. Types. Non-metallic waterstops may be either split or
solid and shall conform to the following types, as specified
(see Figure 1):

a. Classes. Non-metallic waterstops shall be of the following
classes, as specified:

This specification covers non-metallic waterstops for use in joints
of concrete structures.

1.

SCS-WEST
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a. Class I Waters tops

3. PHYS ICAL REQUIREMENTS

c. Sizes. Waters tops of Types A through F shall be of the sizes
listed herein, as specified (see Table 1). Type G waterstops
shall have the dimensions shown on the drawings.

3-7-69

(537 -2)

(3) The tensile strength shall be not less than 2500
pounds per square inch.

Type F shall have ribbed anchor flanges with at least
two extra heavy ribs (designed to resist displacement of
the waterstop during placement of concrete) on each flange
and a smooth web having a positioning or nailing flange
attached at the center.

(4) The ultimate elongation shall be not less than

450 percent.

Type G shall be of special design conforming to the details
shown on the drawings.

(1) The hardness (Shore A durometer) shall be not less
than 60.

(2) The specific gravity shall be not more than 1.2.

Type E shall have ribbed anchor flanges and a web molded
or extruded in the form of a round or U-shaped bulb of
the dimensions specified in the contract. The web bulb
shall be connected at the open end of the "u" by a thin
membrane (having a thickness of not less than 1/64-inch
or more than liS the web thickness) designed to: (1)
prevent infiltration of wet concrete into the bulb and
(2) tear when expansion of the joint occurs. Flanges may
be of uniform thickness or may have either a converging
or a diverging taper toward the edges. Auxilliary
positioning or nailing flanges may be provided so long
as they do not interfere with the functioning of the web
bulb.

The extruded or molded materials shall exhibit the properties
specified herein when tested by the methods specified in Section 4
of this specification.

SCS-WEST



b. Class II Waters tops

SCS-WEST

(5) The compression set shall be not more than
30 percent.

(6) ,The water absorption (by weight) shal~ be not
more than 5 percent.

(7) The decrease in tensile strength and ultimate
elongation after aging shall be not more than
20 percent.

(8) There shall be no sign of failure due to
brittleness at a temperature of minus 35 0 F.

(1) The hardness (Shore A durometer) shall be not
less than 60.

(2) The specific gravity shall be not more than 1.4.

(3) The tensile strength shall be not less than
1400 pounds per square inch.

(4) The ultimate elongation of the web shall be
not less than 280 percent and that of the
flanges shall be not less than 200 percent.

(5) The water absorption (by weight) shall be not
more than one percent.

(6) There shall be no sign of failure due to flange
brittleness at a temperature of OaF. nor of web
brittleness at a temperature of minus 35 0 F.

(7) The decrease in either tensile strength or
ultimate elongation after accelerated extraction
shall be not greater than 15 percent.

(8) As a result of the effects of alkalies:

(a) After immersion for 7 days, the sample shall
exhibit no loss of weight and not more than
0.25 percent increase in weight, and the
hardness (Shore A) of the treated sample shall
differ from that of the untreated sample by
not more than plus 5 points or minus 5 points.

(537-3)
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Testing shall be done by the methods cited herein. All cited
test methods are included in Federal Test Method Standard No. 601.

(b) After immersion for 30 days, the sample .
shall exhibit no loss of weight and not
more than 0.40 percent increase in
weight, and the dimensions of the treated
sample shall not differ from those of the
untreated sample by more than one percent.

4. TEST METHODS

a. Hardness shall be determined by Method 3021.

b. Specific gravity shall be determined by Method 14011.

c. Tensile strength shall be determined by Method 4111.

d. Ultimate elongation shall be determined by Method 4121.

e. Compression set shall be determined by Method 3311.

f. Water absorption shall be determined by Method 6631.

g. Tensile strength and ultimate elongation after aging
shall be determined by Method 7111.

h. Brittleness shall be determined by Method 5311.

i. Accelerated extraction shall be accomplished by Method
6111 under the following conditions:

(1) Samples shall be not less than l/16-inch nor
more than liB-inch in thickness;

(2) The immersion medium shall be a solution made
by dissolving 5 grams of chemically pure sodium
hydroxide and 5 grams of chemically pure potassium
hydroxide in one liter of distilled water;

(3) The samples shall be immersed in the medium for
14 days at -a temperature of 145 0 t 5°F;

(4) During the immersion period, air shall be gently
bubbled through the medium from a 1/4-inch glass
tube at a rate of about one bubble per second;

(537-4)
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5. CONDITION

6. PACKAGING AND STORING

(5) Samples need not be dipped in acetone.

3-7-69

(537-5)

Waters tops shall be package and stored by methods that will protect
them from prolonged exposure to direct sunlight or excessive heat.

(3) Fresh medium shall be substituted every 7 days.

Waters tops shall be extruded or molded in such a manner that the
material is dense and homogeneous throughout and free from voids,
tears, thins, indentations, or other imperfections. Unless other­
wise specified, waters tops shall be symetrical in shape and uniform
in dimensions and shall be furnished in continuous strips at least
50 feet long. Factory splices shall have a tensile strength equal
to at least one-half that of the unspliced section.

(2) The immersion medium shall be as described in
(i), above;

(5) Fresh medium shall be susbtituted every day;

(4) The samples shall be immersed in the medium for
a period of 30 days;

(1) Samples shall be not more than 1/4-inch in
thickness;

(6) Samples need not be dipped in acetone.

j. The e£fects of alkalies shall be determined by Method 6251
under the following conditions:

SCS-WEST



Size
Designation

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

SCS-WEST

TABLE 1. SIZES OF WATERSTOPS

Web Thickness (T)·
(Inches)

1/16
3/32
3/32
3/32
3/32
1/8
1/8
1/8
5/32
5/32
5/32
3/16
3/16
3/16
3/16
1/4
1/4
3/8
3/8
3/8
1/2
1/2
1/2

(537-6)

Width (W)
(Inches)

5 1/4
3 3/4
4
5 1/4
6
4
5 1/4
6
4
4 1/2
9
4
5
6
9
6
9
5
6
9
6
9

12
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(537-7)
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FIGURE 1

TYPES OF NON-METALLIC WATERSTOPS
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1. SCOPE

2. MATERIALS

538. M2!AL WA?ERSTI)PS

3-1-74

(538-1)

MATERIAL SPECIFICATION

Zinc-coated (Galvanized) st801 - ASTM Specification A 526

Copper - ASTM Specification B 152

Metal waterstops shall be made of copper, wrought iron or galvanized
steel as specified. Waters tops that require forming of the metal
involving sharp bends shall be made of copper which shall be soft
enough to stand being bent cold through 180 degrees at an inside
radius equal to its thickness without cracking.

Metal for waterstops shall conform to the requirements of the
applicable ASTM standard specifications below:

This specification covers the qUi'llity of materials for metal water­

stops.

3. ~UALITY
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MATERIAL SPECIFICATION

1. SCOPE

3-5-75

( 539-1)

Deformed Billet-Steel Bars for Concrete Reinforcement
(Grade 40 or Grade 60) - ASTM Designation A 615.

This specification covers the quality of steel reinforcement for
reinforced concrete.

Rail-Steel Deformed Bars for Concrete Reinforcement
(Grade 50 or Grade 60) - ASTM Designation A 616.

539. STEEL REINFORCEMENT (FOR CONCg'rE)

Straight steel bars shall be deformed bars conforming to one of the
following specifications:

Axle-Steel Deformed Bars for Concrete Reinforcement
(Grade 40 or Grade 60) - ASTM Designation A 617.

All reinforcement shall be free from rust, oil, grease, paint or
other deleterious matter.

Cold-drawn steel wire reinforcement shall conform to the require­
ments of ASTM Speeifieation A 82.

Steel bars for concrete reinforcement requiring bends shall be
deformed billet-steel bars conforming to ASTM Specification A 615,
Grade 40 or Grade 60.

Deformed steel wire for concrete reinforcement shall conform to
the ,requirements of ASTM Specification A 496.

Welded deformed steel wire fabric for concrete reinforcement
shall conform to the requirements of ASTM Specification A 497.

Fabricated steel bar mats shall conform to the requirements of
ASTM Specification A 184.

Welded steel wire fabric reinforcement shall conform to the
requirements of ASTM Specification A 185.

2. QUALITY

SCS-WEST
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4. STORAGE

3. DIMENSIONS OF WELDED WIRE FABRIC

Gages, spacing and arrangement of wires in welded steel wire
fabric shall be as defined in ACI Standard 315 of the American
Concrete Institute for the specified style designations.

I
I
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I3-5-7~

(539-2)

Steel reinforcement stored at the site of the work shall be
stored above the ground surface on platforms. skids or
other supports and shall be protected from mechanical injury
and corrosion.

SCS-WEST



1. SCOPE

2. PRESSURE PIPE

MATERIAL SPECIFICATION

3-1-74(545-1)

Irrigation pipe and couplings shall conform to the requirements
of ASTM Specification C 296, except that lower strength will be
allowed, as follows: The rated working pressure shall be not
less than 75 pounds per square inch, the hydrostatic proof
pressure shall be not less than 225 pounds per square inch, and
the flexural proof loads and minimum crushing strengths shall be
as tabulated below. Pipe and asbestos-cement fittings shall
meet the chemical requirements for Type I or Type II pipe unless
otherwise specified.

545. ASBESTOS-CEMENT PIPE

When perforated pressure pipe is specified, the number, size,
location and spacing of perforations shall conform to the
requirements of ASTM Specification C 508.

Fittings other than couplings shall: (1) be cast iron or ductile
iron pressure fittings compatible with the type of pipe furnished,
(2) be of the all-bell, rubber-ring-connecting type with gasket
retainer grooves cast or machined in the inner surfaces of the
bells, and (3) otherwise conform to the requirements of AWWA
Standard C110 (American National Standard A2l.l0). Gaskets
shall conform to the requirements of ASTM Specification D 1869.

Pressure pipe and couplings shall conform to the requirements
of ASTM Specification C 296 for the specified class and type
of pipe. Type I or Type II pipe shall be furnished unless
otherwise specified.

This specification covers the quality of asbestos-ceme~t pipe
and fittings.

SCS-WEST
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When perforated nonpressure pipe is specified, the number, size,
location and spacing of perforations shall conform to the require­
ments of ASTM Specification C 508.

Perforated underdrain pipe, couplings and fittings shall conform
to the requirements of ASTM Specification C 508, except that
flexible couplings reco~nended by the pipe manufacturer will be
allowed unless otherwise specified.

5. PERFORATED UNDERDRAIN PIPE

I
I'
I
I
I
I
I

3-1-7~

Crushing Strength
per Lin. Ft., lb.

Minimum
Crushing Loads

Nominal Size
inches

( 545-2)

Total Applied
Load, lb.

Applied Flexural
Proof Loads

4 1000 4 1900

6 2000 6 1400

8 3700 8 1650
10 1900

12 2200
14 2600
16 2750
18 2900

20 3100
24 3500
30 4100
36 5000

Nonpressure pipe and couplings shall conform to the requirements
of ASTM Specification C 428 or C 644 for the specified class and
type of pipe. Type I or Type II pipe shall be furnished unless
otherwise specified.

Fittings other than couplings shall meet the same physical and
chemical requirements as the pipe and couplings.

Nominal Size
inches

SCS-WEST
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This specification covers the quality of zinc-coated iron or steel
corrugated pipe and fittings.

3-7-69

Zinc-coated or steel corrugated pipe and fittings shall conform to
the requirements of Interim Federal Specification ww-p-405 for
the specified classes and shapes of pipe, and to the following
additional requirements:

MATERIAL SPECIFICATION

(551-1)

a. Unless otherwise specified, circumferential shop riveted seams
shall have a maximum rivet spacing of 6 inches, except that 6
rivets will be sufficient for 12-inch diameter pipe;

551. ZINC-COATED IRON OR STEEL CORRUGATED PIPE

b. When close riveted pipe is specified: (1) the pipe shall be
fabricated so that the rivet spacing in the circumferential
seams shall not exceed 3 inches, except that 12 rivets will
be sufficient to secure the circumferential seams in 12-inch
pipe, and (2) in those portions of the longitudinal seams that
will be covered by the coupling bands the rivets shall have
finished flat heads or the rivets and holes shall be omitted
and the seams shall be connected by welding to provide a mini­
mum of obstruction to the seating of the coupling bands.

c. Double riveting or double spot welding of pipe less than 42
inches in diameter may be required. When double riveting or
double spot welding is specified, the riveting or welding shall
be done in the manner specified for pipe 42 inches or greater
in diameter.

Coatings shall conform to the requirements of Interim Federal
Specification WW-P-405 for the specified types of coatings.

2. PIPE

1. SCOPE

3. COATINGS

SCS-WEST
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This specification covers the quality of steel pipe and fittings.

Fittings shall conform to the requirements of Federal Specifica­
tion WW-P-52l for the types and kinds specified.

Steel pipe shall conform to the requirements of the applicable
specifications listed below for the kind of pipe and the type,
weight, grade, and finish specified:

3-7-69

A 135

A 134

A 139

C201

C202

AWWA Standard

A 53 or A 120

ASTM Specifications

(553-1)

Kinds of Pipe

553. STEEL PIPE AND FITTINGS

MATERIAL SPECIFICATION

Arc-welded pipe (4-inch and over)

Mill-type steel water pipe

Fabricated electrically welded
steel water pipe

Welded and seamless steel pipe
(Standard Pipe)

Electric-resistance-welded pipe
(30-inch and under)

Arc-welded steel plate pipe
(16-inch and over)

2. PIPE

1. SCOPE

3. FITTINGS
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1. SCOPE

2. CLASS AND TYPE OF GATE

3. QUALITY OF MATERIALS

3-5-75(5 11-1)

,
Material Specification

(ASTM)

Cast iron A 48, Class 30, or
A 126, Class B

Structural steel shapes,
plates, and bars A 36

Carbon steel bars A 108 or A 575

Carbon steel sheets A 569

The gates shall be of the specified types as defined below:

MATERIAL SPECIFICATION

571. SlIDE GATES (SLUICE GATES). METAL, LIGHT DUTY

Materials in slide gates and appurtenances shall conform to the
requirements of the applicable specifications listed below for
the alloy, grade, type, or class of material and the condition
and finish appropriate to the strUctural and operational
requirements.

Type MLS-l gates shall be cast iron with cast iron
seat facings.

Type MLS-2 gates shall be fabricated metal gates.

The class of gate will b~ expressed as a numerical symbol
composed of the seating head and unseating head which the gate
must be built to withstand. The two numbers will be separated
by a hyphen with the seating head listed first. For this
purpose the heads shall be expressed in terms of feet of water.

This specification covers the quality of light duty, metal slide
gates (sluice gates) for water control.

..
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4. CAST IRON GATES

s. FAJIl1CATED METAL GATES
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A569

A 526

B 584

Speci fication
(ASTM)

(571-2)

Material

Carbon I~eel Itrip

Zinc-coated carbon steel .heet.

Cut bronze

Galvanizing (zinc coating) .hall confora to the require-ent.
of Material Specification 582.

The fr..e .hall be ca.t 'iron and of the 'pecified type. The
front face .hall be machined to receive the gate guides.

Wedie. and wedge .eat••hall have .mooth bearing surface••
Wedle. may be ca.t as integral parts of the slide. Removable
wedle. and wedae .eat. shall be fa.tened to the 'lide, frame or
auide. by mean. of .uitable stud., .cre~, or bolts and Ihall be
firaly locked in place afte~ adju.taent. Each interacting .et of
wedle and wedge .eat .hall be adju.table a. needed to insure
accurate and effective cont~ct. Adju.ting bolt. or .cr~ .hall
~e bronze or galvanized .•te~l.

I

The late luide. shall be galvanized .tructural steel and .hall
be built to withstand the total thru.t of the gate .lide due to
water pre••ure and wedge action.

Seat facings .hall be machined to a -.ooth fini.h to in.ure
proper watertight contact.

The late .lide .hall be ca.t iron and Ihall be built to with­
.tand the .eating and un.eatina heai. expre••ed by the gate
cla" de.ignation, a. defined in Section 2 of this specification.

Groove••hall be ca.t on the vertical .ide. of the slide to
.atch the auide angle••

Fabricated aetal aate••hall be built to with.tand the seatina
head expre••ed by the aate cl... de.lanation. Unle•• otherwise
.,oclfi", the aate••hall be aalvanl." .teel with f1at~back

fr....
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8. STEM GUIDES

6. YOKE-

7. GATE STEM AND LIFT {OR HOIST)

3-5-75(571-3)

I

The lift shall be compatible with the type of stem furnished.
Unless otherwise specified, the lift nut shall be cast bronze and
shall be fitted with baIlor roller thrust bearings designed to
withstand the normal thrust developed during opening and closing
of the gate at the maximum operating heads. All gears, sprockets
and pinions shall be machine-cut, with ratios and strengt~ adequate
to withstand operating loads. Sufficient grease fittings shall be
provided to allow lubrication of all moving parts. An arrow and
the word "open" shall be cast on the rim of the handwheel or on
the lift housing to indicate the direction of opening.

Unless otherwise specified, stem guides shall be calt iron and
adjustable tn two directions.

Unless otherwise specified, the stem shall be carbon steel and
shall be furnished in sections as necessary to permit reasonable
ease in installation. Couplings shall be bolted, pinned or keyed
to the stem. The stem shall be furnished with rolled or machine­
cut ris~baftd 290 Acme threads of sufficient length to completely
open the gate. The threads shall be smooth and of uniform lead
and cross section, such that the nut can travel the full length
without binding or excessive friction.

Provision shall be made to prevent stem rotation at the connection
with the gate slide.

Stop collars shall be provided to prevent over-travel in opening
and closing the gate.

When a self-oontained gate is specified, the yoke shall be
galvanized structural steel and of such design as to capably
withstand the loads resulting from operation of the gate.

The gate stem and lift (or hoist) shall be of the specified type,
size and capacity, and shall be capable of moving the gate slide
under normal conditions, after it is unseated from its wedging
device, with a pull on the handwheel or crank of not more than
25 pounds with the specified seating or unseating head of water
against the gate. .
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12. CERTIFICATION

9. FASTENERS

11. PAINTING
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When specified, gates and accessories shall be painted by the
designated systems.

The material certification shall include the name of the manu­
facturer, the manufacturer's model number (for standard catalog
items) or the seating and unseating heads for which the gate is
designed together with such drawings and specifications 8S may
be necessary to show that the gate conforms to the requirements
of this specification.

Unless otherwise specified, all anchor bolts and other fasteners
shall be galvanized steel or bronze.

The Contractor shall supply the manufac~urer's complete installa­
tion data, instructions for adjustments and drawings or templates
showing the location of anchor bolts for each gate.

SCS-WEST
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581. METAL

MATERIAL SPECIFICATION

1. SCOPE

2-21-73

ASTM Specification

A 569

A 569

A 575, Grade M 1015 to
Grade M 1031

A 526

(581-1)

Carbon steel bars

Product

Carbon steel sheets of structural quality shall conform to ASTM
Specification A 570, Grade D or A 611, Grade D.

Carbon steel plates of structural quality ~o be bent or formed cold
shall conform to ASTM Specification A 283, Grade C.

High-strength low-alloy structural steel shall conform to ASTM
Specification A 242 or A 588.

Carbon steel strip of structural quality shall conform to ASTM
Specification A 570, Grade C.

This specification covers the quality of steel and aluminum alloys.

Structural steel shall conform to the requirements of ASTM Specifi­
cation A 36.

Cormnercial or merchant quality steel shall conform to the require­
ments of the applicabl~ ASTM specifications listed below:

Carbon steel sheets

Carbon steel strip

Zinc-coated carbon steel sheets

Aluminum alloy products shall conform to the requirements of the
applicable ASTM specifications listed below. Unless otherwise
specified, Alloy 606l-T6 shall be used.

2. STRUCTURAL STEEL

3. COMMERCIAL OR MERCHANT QUALITY STEEL

4. ALUNINUM ALLOY

SCS-WEST
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5. BOLTS

6. RIVETS

7. WELDING ELECTRODES

"-1-71

ASTM Specification

B 308

B 429

B 221

B 210

B 211

B 209

(581-2)

•

When galvanized or zinc-coated bolts are specified, the zinc
coating shall conform to the requirements of ASTM Specification
A 153; except that bolts 1/2 inch or less in diameter may be
coated with electrodeposited zinc or cadmium coating conforming
to the requirements of ASTM Specification A 164, Type RS, or
ASTM Specification A 165, TypeTS, unless otherwise specified.

Sheet and plate

Product

Unless otherwise specified, aluminum alloy rivets shall be Alloy
606l-T6 conforming to the requirements of ASTM Specification
B 316.

Unless otherwise specified, steel rivets shall conform to the
requirements of ASTM Specification A 502, Grade 1.

Standard structural shapes

Dravffi seamless tubes

Rolled or cold-finished baTs, rods and wire

Steel bolts shall conform to the requirements of ASTM Specifi­
cation A 307. If high-~trength bolts ar~ specified they shall
conform to the requirements of ASTM Specification A 325.

Extruded bars, rods, shapes and tubes

Extruded structural pipe and tube

Steel welding electrodes shall· conform to the requirements of
American Welding Society specification AWS AS.l, "Specification
for Mild Steel Covered Arc-Welding Electrodes," except that
they shall be uniformly and heavily coated (not washed) and
shall be of such a nature that the coating will not chip or
peel while being used with the maximum amperage specified by
the manufacturer.

Aluminum welding electrodes shall conform to the requirements of
American Welding Society specification AWS A5.10, "Specification
for Aluminum and Aluminum-Alloy Welding Rods and Bare Electrodes."

SCS-WEST



2. gUALlTY

This specification covers the quality of zinc ~oatings applied to
iron and steel products.

2-21-73

(582-1)

MATERIAL SPECIFICATION

Zinc coatings on iron and steel hardware shall conform to
the requirements of ASTM Specification A 153 except that
bolts, screws and other fasteners 1/2 inch or less in dia­
meter may be coated with electrodeposited zinc or cadmium
coati~g conforming to the requirements of ASTM Specification
A 164, Type RS, or ASTM Specification A 165, Type TS, unless
otherwise specified•.

582. GALVANIlING

•

Zinc coatings on assembled st~el products shall conform to the
requirements of ASTM Specification A 386 and shall be applied
in conformance with the Recommended Practice for Providing
High Quality Zinc Coatings (Hot-Dip) on Assembled Products
(ASTM Designation A 385).

Zinc coatings on products fabricated from rolled, pressed,
and forged steel shapes, plates, bars, and strip, 1/8 inch
thick and heavier shall conform to ASTM Specification A 123.

Zinc coatings shall conform to the requirements of the following
specifications.

-<:~ -h'fST
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•
MATERIAL SPECIFICATION

1. SCOPE'

3-5-75

1.0 gallon

0.06
0.04
0.06
3.50 gallons

1. 28
0.55
0.51
1.00

Gallons (absolute)
in 38.5 lb~ batch

1.0
1.5
1.3

9.7 pounds

35.0
11.5
31.0
18.7

100.0

% byWt.

(2) COMPONENT B

(1) COMPONENT A

(583-1)

Epoxy Resin
(100% nonvolatile)

Coal Tar Pitch
Polyamide Resin
Magnesium Silicate
Xylene
Ethyl Alcohol

(95%-denatured)
Gelling Agent
Catalyst

Ingredient

b. Processing. Magnesium silicate and gelling agent shall be
thoroughly dispersed in Component A by means of grinding
equipment capable of developing substantial shear values.
Gel1ant shall be mixed with an equal weight of magnesium
silicate and then dampened by stirring-in all of the alcohol;

583. COAL TAR-EPOXY PAINT (FORMU'LA C-200)

a. Composition. The paint shall be a two-component system
containing the pitch, filler and cata1y~t in one component
and the resin in another. The components shall contain
the following types and proportions of ingredients:

This specification covers the quality of a coal tar polyamide
epoxy paint suitable for use on structural steel or concrete.
(Note: Coatings compounded from coal tar and epoxy resins are
the subject of U.S. Patent No. 2,765,288 held by the U.S.S.
Chemicals, a Division of United States Steel Corporation,
Pittsburgh, Pennsylvania, 15230.)

2. COMPOSITION AND PROCESSING

SCS-WEST
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Quality of Ingredients. Ingredient materials shall exhibit
the following properties:

(4) Epoxy Resin. Epoxy resin shall be a diepoxide conden­
sation product of bisphenol A and epich1orohydrin with
terminal epoxide group with the following prop~rtie8:

(3) The Catalyst. The catalyst shall be 3, 4, 6 Tri­
(Dimethylamino methyl) phenol. (DMP-30 Rohm and Haas
Company is such a chemical.)

I
I
I
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I3-5-75

0.0
5.0

0.5

18.0

200

75.0

Maximum

70

99

180

Minimum Maximum

Minimum

to and thoroughly dispersed
Component A will be
dispersion of gellant
•

(583-2)

Nonvolatile content

Epoxide equivalent

Benzene insolubles 1 percent by weight
(Method ASTM D 36/)

Volatiles, percent by weight
Under 250 degrees C
Under 300 degrees C

Ash, percent by weight
(Method ASTM D 3176)

B & R softening point, degree C
(Me thod ASTM D 36)

.
Coal Tar Pitch. Coal tar pitch shall have the following
characteristics:

(2) The Ge11ant. The ge1lant or thixothrophy-producing
additive for coal tar-epoxy paint shall be an organic
derivative of magnesium montmorillonite for use in low
polarity hydrocarbons. It shall be a creamy white
powder having a bulking value of 15 ! 0.2 ·lbs. per
gallon and water content of 3.0% maximum (Bentone 38,
National Lead Company has these properties.)

(1)
I

•the resultant mixture shall be added
into Component A. (The viscosity of
markedly influenced by the degree of
and magnesium silicate.)

c.

SCS-WEST



(8) Magnesim Silicate. Magnesium silicate shall conform
to Federal Specification TT-p-403, "Pigment, MasoeslU11l
Silicate, Dry," Medium Oil Absorption.

(S) Polyamide Resin. Polyamide resin shall,be a condensation
product of dimerized fatty acid and polyamines with the
following characteristics:

S

1.18

160

3-5-7S

Maximum

LIS

100

7 -9

12 maximum

330-360

0.96-0.98

97

Minimum

78 minimum

160 maximum

•
Color, Gardner

Viscosity, 2S oC, Brookfield, Pd1ses

Amine Value

Viscosity, Poises, 7SoC, Brookfield

Nonvolatile content, percent

Specific Gravity 2SoC/2SoC

Color, Gardner

(583-3)

(2) Nonvolatile residue, percent

(1) Viscosity, poises (Brookfield)

(6) Xylene. Xylene shall conform to Federal Specification
IT-X-9l6b, "Xylene (for use in organic coatings)."

~(7) Ethyl Alcohol. Ethyl alcohol (9S% denatured) shall
conform to Federal Specification 0-E-760b, and Ame.nd­
ment 2, "Ethyl Alcohol (Ethanol); Denatured Alcohol;
and Proprietary Solvent," Grade III or IV.

a. Component A shall exhibit the following properties:

When tested by the methods described in Section 4:

3. PHYSICAL REQUIREMENTS

SCS-WEST
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(583-4)
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No delamination

Pass test

3 maximum

Pass test

None

4 minimum

(3) Flexibility on ~-inch mandrel

(1) Penetration, 200 grams, 5 seconds,
77OF, hundredth centimeter units

(4) Adhesion

(2) Odor after 48 hours curing

(1) Sag, 12 mil wet film

(2) Pot life at 770 ! 30 F, hours

b. Nonvolatile Content of Component A. Place a short length of
stiff wire such as a partially-straightened paper clip into
a small disposable aluminum dish of about 2 inches diameter
and weigh to the nearest 0.1 milligram. As rapidly as
possible, place between 2 and 3 grams of Component A into
the dish and weigh immediately to the nearest 0.1 milligram.
After weighing, spread the material over the bottom of the
dish. Heat the dish, wire and contents in a well-ventilated

a. Viscosity of Component A. Fill a container having a diameter
and a height of not less than 3 and 3-3/4 inches respectively
to a depth of not less than 3 inches with a representative
sample of Component A. Set up a Model RVT or RVF-lOO Brook­
field Synochro-Electric Viscometer with a No. 7 spindle and
with guard removed. Bring the sample to a temperature of
2Sct and stir vigorously for 2 minutes with a stiff spatula.
Immediately after stirring, lower the viscometer until the
spindle is immersed until ~ of the "neck" mark is covered.
Run the viscometer at 100 r.p.m. for 1 minute and take a
reading of the position of the pointer on the dial. If the
dial reading is 40 or less, the visc08ity shall be con8idered
to be 160 Poises or less. If the reading is over 40,
immediately start the motor and take additional readings at
l-minute intervals. If no readings of 40 or less are
obtained out of 10 readings, taken at 1-minute intervals, the
viscosity of the material shall be considered to be over
160 Poises.

c. The cured film shall exhibit the following properties:

b. The mixed pa\nt shall exhibit the following properties:

4. TEST METHODS



convection-type oven maintained at 1050 t 20 C, for 3 hours.
After the material has been in the oven for a few minutes, and
periodically thereafter, stir the material. Cool in a desic­
cator, weigh to the nearest 0.1 milligram and calculate the
p~rcentage nonvolatile.

d. Penetration Test on Coal Tar-Epoxy Film. Select and solvent
spray-clean two 3" x 6" steel panels in accordance with Method
2011 of Federal Test Method Standard 141.· Draw down, in accor­
dance with Method 2161, a coat of the paint mixed (including
any thinning) for the sag test. Allow the film to dry 18 to
24 hours in a horizontal position at 77 0 t 30 F and at a
relative humidity of not over 60%. Apply a second coat over
and at right angles to the first_ using freshly mixed paint
prepared identically to that used for the first coat. The
draw-down applicator(s) shall be such as to provide a total
dry-film thickness for the two coats of 23 t 3 mils and the
coats shall be of approximately equal thickness. Allow the
second coat to dry in a horizontal position for 120 hours at
77 0 t 30F. After 72 hours of curing, and daily thereafter,
clamp the panel onto the table of a penetrometer (ASTM D5) 80
that the needle is over an area which is within the prescribed
thickness range (as measured by Method 6181) and determine

c. Sag Test of Coal Tar-Epoxy Paint. Prepare approximately one
pint of the material by thoroughly mixing 100 mI. of Component
B into 350 mI. of Component A. Determine its viscosity imme­
diately after mixing, using the same pr~cedure as for Component
A above but employing a No. 6 spindle. If the material pro­
duces a scale reading of more than 80, at 100 r.p.m. after 5
readings taken at l-minute intervals, reduce the viscosity by
adding xylene in small increments until a reading not greater
than 80 is obtained. Press a strip of l-inch masking tape
across the full width of a solvent cleaned 3" x 6" cold-rolled
steel panel. The tape should be parallel to and centered on
the shorter axis of the panel. Within 30 minutes after mixing,
apply the material to the panel to a wet film thickness of at
least 12 mils as determined by an Interchemical wet film
thickness gage. THe application may be made with a doctor
blade having a gap of approximately 25 mils or by brush. Imme­
diately after applying the material_ carefully remove the
masking tape and stand the panel in a vertical position with
the bare strip horizontal. Examine the panel after four hours.
Sagging or running of the coating into the bare area shall
constitute failure of the material to pass the sag test.

3-5-75
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•

the penetration, using a total load of 200 grams applied for
5 seconds at 77 0 F. The average of the 3 lowest out of 5
penetration readings, all taken within a 1 centimeter square,
shall not exceed 3/100 of a centimeter after 120 hours of
curing.

e. Flexibility of Coal Tar-Epoxy Film. Sandblast 3 steel panels
(similar to those used in the penetration test) at low pres­
sure with clean, 30 .to 50 mesh, non-metallic abrasive until
a uniform, gray-white surface, with well developed anchor
pattern, is achieved. (Note: It may be necessary to blast
both sides of panel, in stages, to avoid warping.) Blow off
dust with a clean air blast. Immediately after recoating of
the penetration test panel, apply 10 to 12 mils (wet thick­
ness as determined with an Interchemical gage) of the same
material to the flexibility test panels in accordance with
Method 2161, Federal Test Method Standard No. 141. Allow
the film to cure in the horizontal position for 120 hours at
77 0 t 3ar or for a period equal to that required to reach a
penetration of 3/100 centimeter on the penetration test
panel, whichever occurs first. With film side up, and in a
time interval of approximately 1 second, bend each of the
flexibility panels double over a 1/2-inch diameter mandrel.
Cracks in any of the panels visible to the naked eye shall
constitute failure except that edge cracks extending no
further than 1/2 inch or small local fissures emanating from
air bubbles, craters and similar imperfections shall be
disregarded.

f. Adhesion of Coal Tar-Epoxy Film. Test the adhesion of the
coating on an unbroken area of the flexibility panel with a
sharp knife after the panel has cured 120 hours. It shall
strongly resist being removed from the metal. Also, test
the intercoat adhesion of the film on a penetration panel
after 120 hours curing, with a knife. Any delamination of
the two coats shall constitute failure.

g. Pot Life Test of Coal Tar-Epoxy Paint. Mix 100 ml. of
Compound "B" into 350 ml. of Component "A" both of which have
been brought to a temperature of 77 0 t 30 F before mixing.
Pour the material into a' pint tin can, seal tightly and
maintain at 77 0 t 30 F. Examine the material in four hours
from the time it was mixed. For its pot life to be consid­
ered satisfactory, the mixed material must still be in a
fluid condition and when thinned with no more than 100 ml.
of xylene shall be lump-free and brushable.

(583-6)
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5. PACKAGING

h. Odor of Dried Coal Tar-Epoxy Film. Examine the paint film
or one·of the flexibility panels for odor after it has been
cured for 48 hours. The film shall be free of any odor
except for a faint odor of xylene.

Three and one-half gallons of Component A ihall be packaged in a
standard 5-gallon container with a lug-type, removable lid.
Component B shall. be packaged to the full mark in a one-gallon,
friction-lid container. In addition to other labelling require­
ments, each of the 5~gallon containers shall bear instructions
for properly mixing the two components immediately prior to use.

3-5-75

(583-7)
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1. SCOPE

5. WOOD FENCE POSTS AND BRACES

4. STAYS, FASTENERS, AND TENSION WIRE

3-1-74(591-1)

This specification covers the quality of materials used in the
construction of farm field fences.

WIRE GAGE

MATERIAL SPECIFICATION

591. FARM FIELD FENCING MATERIALS

Barbed wire, woven wire and wire netting fencing shall conform to
the requirements of Federal Specification RR-F-22l for the specified
types and styles of fencing. Barbed wire and woven wire shall have
zinc coating of at least 0.50 ounce per square foot of wire surface
unless otherwise specified.

Stays and fasteners shall conform to the requirements of Federal
Specification RR-F-22l unless otherwise specified. Tension wires
shall have a tensile strength not less than 58,000 pounds per square
inch. Stays, fasteners and tension wire shall have Class 3 zinc
coating as specified in ASTM Specification A 641.

Wood braces shall be of material equal to or better than·
construction grade Douglas fir. They shall be pressure treated
in conformance with Material Specification 585.

Wood posts shall be of black locust, red cedar, osage or~nge

(Bois d'Arc), redwood, pressure treated pine or other wood of
equal life or strength. At least half the diameter or diagonal
dimension of red cedar or redwood posts shall be in heartwood.
Pressure treatment shall conform to Material Specification 585.
The posts shall be sound, new, free from decay, with all limbs
trimmed substantially flush with the body. They shall be
substantially straight throughout their length.

2.

When the size ?f steel wire is designated by gage number, the
diameter shall be as defined for U. S. Steel Wire Gage.

3. FENCING

SCS-WEST
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10. STAPLES

11. GALVANIZING

6. STEEL FENCE POSTS AND BRACES

I

3-1-74(591-2)

Concrete fence posts shall be manufactured to the specified
r~quirements of size, shape, and strength.

Panel gates shall be the specified types, sizes, and quality and
shall include the necessary fittings. The fittings shall consist
of not less than two hinges and two latches or galvanized chains
for fastening. Latches shall be of such design that a padlock
may be used for locking. All fittiRgs shall be equivalent to the
gate manufacturer's standard.

Staples used to fasten fence wire to wood posts shall be 9-gage
galvanized wire with a minimum length of 1\ inches for soft woods
and a minimum length of one inch for close-grain hardwoods.

Steel fence posts and braces shall conform to the requirements
of Federal Specification RR-F-22l. Posts with punched tabs
for fastening the wires shall not be used.

Wire gates shall be the type shown on the drawings, constructed
in accordapce with these specifications at the locations and to
the dimensions shown on the drawings. The materials shall conform
to the kinds, grades, and sizes specified for new fence, and shall
include the necessary fittings and stays.

All iron and steel fencing materials, except as otherwise specified,
shall be zinc coated by the hot dip process, except that clips,
bolts, and other small hardware may be protected by electrodeposited
zinc or cadmium coating.

7 • CONCRETE FENCE POSTS

SCS-WEST

8. PANEL GATES

9 • WIRE GATE S
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SPOOK HILL F. R.S.
BUCKHORN-MESA W.P.P.

MARICOPA ~ PINAL COUNTIE::>, ARltONA

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

PROFILE ~CROS5 SECTIONS OF EMERGENCY 5PILLWAY

Type e
Earth Fill

Elev. 1580.(,
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TYOICAL PLAN OF DAM e.
PRINCIPAL SPILLWAY INL~T r:HANNEL.

5FOOK HI LL FR5.
BUCKHORN-MESA Wpp

MARICOPA f, PINAL COUNTIES, ARIZONA

u. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
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See Schedule of Olls~t Distanc~s Tram i this sheet
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StotlOt)

5CHEDULE Or
TOPSOIL STOCKPILE AREA~
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I

180-00 235+00 285+00
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1
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I
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Inler Channel

184."·9

-
380.09

-

240'
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130'
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/30"

ZOO'
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°
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o

Ofrsflr dl~tance Rt
of ~ tal[ Dam

100

FEE.T

PLAN

5CP-LE. IN

100 0=
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\
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(See ,schtldule rhis Sheet)

87-00:1

9(,,'30

100+ 00

105-00

NI-+OO ..
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CQ055 SECTIONS ... DAM

u. S. DEPARTMENT OF AGRICULTURE
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Drawn• • • - - ----- - ------- - _. --------------- --_
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I In"zt Channel

Reservo/r Borrow Area Llinlts

143.0'

TopSOil
~5tQ<;liR!/"..~
1 UHi/J :

Emerr;ency Spill";OY Crest £lev /582'.0
Principal Spillway Crest E/ev. 1~77.5

,
I
\·-Approx. siltsfont!. /Iil'iits

REVISIONS Do..

t-/-O---7-1-A-:-d-d-B-"'-S-.e-,-_v-o-i-r----1Desilned.P--:!.~-__'=h~ __~r; ~-:?§ ~i:~~~:::~~~~==~~=~~~~~~=~~~~~~~~~
BarrON Area

'l Principal Spillway
Inlet Channel

J

Nofe: For cutofi- freri::./i ond .fc)(.p,d:d/~/.

e)(cQII01-;on sc.hedule See Sheer /3

-:--I,O'min.

__--""?'"'" 2_f··/i-=;_ Q~
----- I--.D?O;.j ---Channel excovatian
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___.!2JLQ~'!!i'20 .. ~ .. __
'-Dam--l
I

_Cj",prlr'J! __g,::YP!Jin'J._ and C/:J!'pf'/r>.9 ,,"i(lJih..:._.__ .

I .
Crown ,.Topsoil
~ '-S2e details Shed 13
I . i

Approx. cutoff _l'Q,O.' .,.;
trench l/mil.5 ' * j
See schedwle Sheet 13 ---.-

<- Approx. Foundotiol)
excavation limiTS
See schedule Sheet 13

Topsoil
See dtztatls Shed 13
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1! Dam

SECTION @

SECTION

SCALE

900'.._--_......:_~--_.- _.._----_._---_.~-._. __.._._._--.

Approx. cutoff----- ------'
trench Ilmit.s
See schedule Sheet 13
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II~' r Approx. f'out?dation ~-.-- -

excavation limits -2.;.-.---.......
See schedu/cz She.et /3 '-..

~ Dam 1-----.--.
I !

... --~q.p~-------- <;o.~-,------------+~q-l
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I Crown I 'Topsoil
~~j3~ s -"., -5 13

0.5' I ~ I l / ee U:~IOII..s !'Kef

I
See J:fa~!jj~heetl3 . - I t .Jpp ole/om Elev 1591.0 ~-

c~./ 1.0' dveroqe clefth ,
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depth -, ,,- '---r'PrinClpal5pl'llway Crest Elev 15775_

--<. I !

2~ ../;' I 2·1.,I"'·----"':F7"=""'--·""·-.,-..--..-"'·--E-===a""'''''''''''''9Lf=-o=.~5':':·=T<"o~;;;;:;Y T r= ;;i?i ffiTl
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TYPICAL CANAL 5ECTION

125.0'
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A

SCHE.DULE
010" SALT GILA

BORROW AREA LIMITS

Note: Salt -- Gila A'lueduct
invert slope. 0.00008
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....!.-!.!!!.'?___ 16<;3.55 __~9;" _
94'00 156>3.48 End----_.... _._-- -_._----
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146 -:9---;;--~.05 End
---;;j9'90'- 15103.03 t5egin
n7--'"5o-/5""ii::i3T- --~-
-"--,. -_... -_.__ .. -----
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Channel excavation
payline3

s.o':r

FO•• SCS - 313 C

CROS':; SECTION ~ DAM

SPOOK HILL fR.S.
BUCKHORN-MESA w.P.P

MARICOPA? PINAL C0UNTIE:S, ARIZONA

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

TOP SOIL PLACEME.NT
DETAIL

(Not to seal#:-)

OI..,n • --------------------------------

Traced_~~ • ~_:?~ T~.:;--~~;;._;;-N-O~--------------------

........._F.'-:!_!'!I . . lU~ ~i-l~ 7- E- 2.37Q7

Notel Invert of Furrows to be placed
ot consfonf eleyotlon.

I
Principal Sp,/Iway Cre.st Elev. 1577.5

I

Type c.
Earth fill

L/.o·mln.

Approx. founchtlon
t2XCOvoT/on /lmJr..s

~---1.0·aVert:lge depth ,
"""'="-c--"I>'-.....J see detail this sheet I

Emerfjency Sp,'lway C~.st Elev. 1582.0

'0

I
20.0'

fE.E.T

Type 2
Earth Fill

~ Cutoff' tnnch

IN

Schedule
I

I

? .

f Dam

./

£ Principal Spillway

Varies I Inlet Channel.
See schedu/tz Sheer II

I

an?_~i"9 Limlt~ • : Topsoil Stockpile Limit:; .clearinq, GrUbbl,' i Chippin9 Li'!'JJi__

1

1r ljIpe {p Earth Fill • See schedule Shut II •

14.0' Top:soll I' I
1.0'r Top of dam Del/, 1591.0

FOUNDATION AND CUTOFF TRENCH EXCAVATION SCHEDULE.

~
Foundation Excavotioll Cutoff Trench ellcovation

Station Approx. Approx. Approx. Ot'f.set I3otfom
depth bottom depth d/stance width

ff. width ff. ft. ~ to I. ft ft.

2.24+90 4.5 129.5 5.5 10.0 20:0

I 227+90 -,!.O 12.1.0 4.0 10.0 20.0

231+80 2.7 IZI.3 9.0 10.0 20.0

238+75 4.0 107.5 5.0 10.0 ZO.O
243+15 1.5 110.0 2.5 10.0 20.0
248+95 4.5 97.0 5.5 10.0 20.0
253+90 2.0 99.5 3.0 10.0 eo.o
Z59+92 2.0 10').5 3.0 10.0 20.0

262+95 5.5 98.5 ~.5 10.0 20.0

2~9+00 3.0 108.5 4.0 10.0 ZO.O

Z70 ..95 1.9 104.0 2.9 10.0 20.0
277+85 0 111.5 1.0 10.0 20.0
280+00 7.5 10~.5 8.5 10.0 20.0
282+50 0 114.0 1.0 10.0 ZO.O
285+05 1.0 113.0 2.0 10.0 ZO.O

289+75 0 104.0 1.0 10.0 20.0

291+00 1.0 105-5 2.0 10.0 ZO.O
294t80 5.0 7'}.tJ 1".0 10.0 ZO.O
g03+4,:t 3.0 1.3.5 4.0 0 20.0
303+50:t 0 - 0 0 -

SCALE.

10

Type4or2
Earth
Fill

Approx. cutoff' trench
limits

Crown

TYPICAL CR05S SECTiON

Topso/I

Varies 15,0' 1'0 90.0'
See schedule S~et II

~
eTYP~

Earr~ Type 3. 2 or 4
Fi/~ EarNI Fill

~ Type 4 or 2.
~ Earth nil

~Dam

Note: Where more than one type of' earth
fill is ,shown, lise in the order ind/co­
ted d~pendln'l on ava/lability.

,-...-----rl---·----

" ..""It 7
Approx. Silf.:;tone or~

Caliche limits

ExistIng ground line

FOUNDATION AND CUTOff TRENCH EXCAVATION 5CHEDULE

4!
Foundation £xcovotion Curoff Trench Excavation

Storion Approll. Approx. Approll. OFf'.set Bottom
depth bottom depth distance. width

f'f: width ft. ft € to .. ft. ft.

87+00 0 - 0 0 -
87+10 4.0 12.5 9.5 0.4 ZO.O

98+30 4.0 92.5 ').5 10.0 20.0

104+';'0 5.5 108.5 10.0 10.0 20.0

118+';'0 Z.O 92.0 5.0 10.0 20.0

122+00 4.0 90.0 85 10.0 20.0

13/+45 2.5 104.0 8.5 lao 20.0

140+35 Z.O 112.0 5.5 10.0 20.0

14:1+25 5.0 111.5 7.0 10.0 20.0

158+25 3.0 103.5 ~.O 10.0 20.0

165+40 3.0 111.0 5.0 10.0 20.0

17<:+30 s.o 10'}.0 7.0 lao 20.0

179+-30 2.0 10ZLJ 9.0 10.0 2ao

18(',.+-:35 3.0 101.0 4.0 10.0 2ao
190+00 ~.O 101>5 '.0 10.0 20.0

195+-5.5 1.0 115.5 5.5 10.0 20.0

20lr95 2.5 114.0 35 10.0 20.0

207+70 25 111.5 3.5 10.0 20.0
217+85 2.0 IU.O /,.5 10.0 20.0
220+80 3,5 133.0 4.5 lao zo.o
222+8$ 2.8 131.Z 25.5 10.0 20.0

VETA.\L Of DRJ\\N OUTLE.T

Nole,
Drain ou/lel lacaled a f conslrue! Ion
corridors as schedule on Gheel II. J)rom
oullet wdl be for enhre Width of
cons/ruction corridor. (40')

I
I
I

I
I

I

I
I

I
I

I
I

I

I

I

I
I

I



ROAD RAMPPLAN - BROWN

SPOOK, H_I~~;: ~;p
BUCKHORN TIE'5 ARIZONA

. PINAL COUN , TTTTUREMARICOPA ~ OF AGRICu.....
u. S. DEP~~~WATION SERVICE

SOIL C D.t'.
d

by _

8-7f.O App~ov .-

-"'------::::: =:: :_-_:~::::~-:::------._=",--,
D"wn._________________ ~:_~§ Sheot D"wln. . _ 2"2?q7

ES .,,---------------- N~_I.~. 7- E OJT"oed_________ 12 .•710 .. 45

CheCk.d J.:,J,0. ------- 01 FORM SCS _ 313 C

. f Prmctpal Spll/woy

\ I

\ )<1,-1, •

\, '. e gates"'.. \ , Dovole drw 41
. \.../4 _, fo'Z" SheetSee u'e

REVISIONS
Brown RoucJ7 Chen,:;" .

/0;.. 7 . _p L 117i1 ts
Ro", 8' Douc/;,Add 2- 2
Dr/ve Gc;fe-s

ZOO

FEET

100

Aqv<!dvcrIf 501T- GIla d)
(Propose

IN

o

- PLAN -

100

SCALE

~ Principal Spill!y5'.Y...
Inkt Channel

•

~I
~I

~I
!

FE.ETIN

. I Spillway" PrinClpo . I
_c 't Channe'/ I",e

~~
. '.

SCALe:

20

PLAN VIEW

CROSSINGTYPICAL DIP zo
o

Brown
I -

Con:strllc~/~)
Easement LimiTs

(~

I

I

I

I

I

I

I
I

I

I

I

I

I

I

I

I

I

I



Appro~.
foundatIon

,- £ ;(cava fion
limits

Structure e;(covotion
paylin«~

Exi:stl""9 graund
line l

f 108°dlo, CMP

E/ev. 158/. I/-----
le.o' / I....

"\
13,0'\

I " "

SPOOK HILL rR.5.
BUCKHORN - MESA w'PP

MARICOPA 6' PINAL COUNTIES, ARIZONA

FORM SCS-313C

u. S. DEPARTMENT OF AGRICULTURE
SOIL CON'SERVATION SERVICE

PROFILE & CROSS SECTIONS- BROWN ROAD RAMP

Drawn•• ---------------.--------------------

Tr.ced_~_S_~ ~:?§ T~::~--~~;;~;'-N-O~--------------------

Che<k•••••.e!_~ ....__.._._.._. K!.Ce ~i-~~ 7- E - '2.3cQ-'

30-00

o

SECTION@

if I08-d'a_ (MP
I

~ J~,o' -~ Ele. 158/-/
I .~_.__.

20

CKisftnq ground /;n~

_--L__-.;L.--,;-.,.e:.+~_~~~---

:"i."
Structure. back//II ~

paylme:; "if

Compact i shop"/' L
b<dding prior I<>
instollin,9 pip«

1570

~---

1560

1590

t; 1580
~

,S

<::
~
~
~
lcJ

n.,v 156>9..38

Channel excovcdion
poyllnes

REVISIONS Me

I-/-O---7-7-E-,-f-"'''''';=I(":.:/....v.:..~....n:.:,p.:.::.L-/,-,,-;f-s---1 oesianed._h_C;; e.~_~ ~ .f}.=?": ~::=:~~~~~=~~~~=~~~~=~=~~~~~=~~~
Cha,.ge CUrVe aaio

""-if ../ e'I,,:1

Elev 15';'9,38
: c.O' CI./foff

SECTION @
60:'1/"9 gra"nd line CONCRETE HEADWALL

....~

EXist/ng ground
line

CURVE No5 L'2000'
I-Statlc;.!L__Elevq!!2!:!..

CZ~70 1581,4
c 3 '20 158/,5
23 '70 158/,8
24 !-20 1582,2
24+70 1582."

30

20'00

CURVE No 4 L - 250 0'-
Station E/evafJ;;!l._

19-05 1587,0
19+70 1584-.5
20+30 1582,8
20+90 /581.8
21+55 1.581,4

"STructure aX()qvation ._-!
poyline:'j - "Welded wire fiJbric

reinforcement (P6 -00

loiVd/o,C/V1PI4i'!onj------50---------·-~

Remove exlsfln9
pavement"

.~..

CURVE No 3 L - 250 0'-
Station Elevation

1j,'55 1592,6
17'20 1592.2
17'80 1:591.2
18+40 1589,5
lo+n>< ~!i87.0_ f--

o

PROFILE ON <f. R.AMP

5TA. 15+00

CROSS SECTION

CROSS SECTION

if 8rownkI~dA
I

48.0',-!?15 ,

-~;;;-- -- -- -~I
!y' thick untreated bO:ie ""' , :-
~_~~O' ..-:

I
?"'<k_&<",,-~ Mph<>" poW~"'.wi Pres,rvaflve Seal _ __.~

---J2QL.£ -f!-'<1I2~ 10 - / __ Elev 1581. /

-:t.-

CURVE N 2 L 3000'0, 0

Station Elevation

13+55 1583,6
14+30 1587,6
15-05 1590,4-
15'80 1592.1
Ij, '55 _ 1.5.2.Z...6

48,0'.' "-"~-"'.¥_----- ----·1~----

\.or(~__-,-. •. qO~q~ . . .._.....>0-

j .9" thick un/reared ba...o:.€

'. 28,0' ;

I
rzn thicA Asphalt Co~;cret,j:i/VIi'lJ~n-;:
I _wi Pres,rvotivq Seal : :

~~/O'!i!.:/~~="'~O!§'~O=lf!§::==!I=~O§;'=OI=~~"'====','-~/O~.C!.,I~":" _.1.~'(,_. 1-?,,s9.'. I

Earth IF'

STA,20+.oO

o

/ ~Remove exi,f/;,g pavement

R/W LinJi15)

.;..':.----==-~__r -
Apl'rox. foundation excovQrionV 'c..-.2,O'r

limiTs S =0_00'

50

50

W«lded WIre r",bric
reinforcement ~41-00

CURVE NIL- 200 0'0

Station Elevation

'.)+60 15~4, 7
10+10 156>5.6
10+Ge 15107,0
11+ /0 1569.2
11+60 1571.8

It- --- --- - --.- --- ---- ---- --- -- -- --r- (Appro-;;::;'etation =afiqn 1,1

--'~Yr"....,- ------ ----- ----- ----- ------ --!---- ----- ------ /imlfs -----
H=II J

\ Appr,:x siltstone
Ime

f-_7(-,op_o_r_c/,_a_rn-l.-,-_~1j«V_f-?Jj.O .

ApproX siIT:;fom: lin«

15,,0

15..0

1570

1590---

1580

1580

1590

1540-

15j,0

1580 -

1&00

I
I

I

I
I

I

I

I
I

I
I

I

I

I

I

I

I

I



/578.6

SPOOK HILL FR.5.
BUCKHORN-MESA Wpp

MARICOPA E. PINAL COUNTIES. ARIZONA

PLAN· MC KElLiPS ROAD RAMP

u. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Drawn__________________________ ------------------
T_"-~£~ 1>.:]10 ;::;--~-,;;;:~-------------

c .P.H0 ~?:.?~ ;i~ 7- E- Z~?q,

cr­
'..9, 0

R/W Limits

Date

1-- R_E_V_IS_I_O_N_5 ---t.,;.......,._-L"'~.£~ §:!fo :::::~===============~====
_>77 Extend Par/lp Lllnd"s

"-
~~

.' ~\~.

~"""'-'"~.6
~"t,.

(J'o-=j"

~
~\

,If

\

'l Dam,

200

FEET

100

~ PLAN-

f SalT - Gllo/
AqueducT

(Proposed)

~ ..~---
SCALE IN

100 0

FOGlf?daTIOn ~¥r(/vot;on

,/i/mdJ

~0,S8~ -r-:
. I E/ev Isa. 74 Approx.
'I .. coltche

I/ne

20

'Sfructure excClvor/o/1
poy/ine.>

o

1

8,0'

/3.0'

SECTION @

R/W Limits;

pev, /587/

\

- .J
SII"I..-Icfure bockf//// .-k:::::;;::::::::±:::-:.±4J

pay/tnes
Compacf f'shope

bedding pr/QI' to
20 installinr; pipe

EX/,)fi~''19round
//ne --;

___,.1.

1570

- lOp of romp shoulder
!5'J0 ~--------~ --i.I_~_~

/580

I
I
I

I
I

I

I
I

I
I

I
I

I
I

I

I

I
I



1----

i /08"dN CMP

Ic.O'

<;:URVIO No.<O L· 2000'
Station Elevation:
27'20 /58471
27'70 15'!5.3 i
28'20 1586.4 .
28' 70 15873 I
29'20 /56<3 O~._

Top or
_r~':'!...-.L_.

CURVE. No.5 L' 1:50.0'

Station ¥/€vq(lon j'
24'70 I 1.5809 .
25,40 1581 2 :
25 '95 1581" '
ct.'50 ,1583 I
27'20 '1.58·0.2

5TA 23'00

CROSS SECTION Existing ground
Ele~ 1587./ lin1.

Elev IS78_c4-
~

~
~~"/ \oi:if ------~~

B &~~ZH
-- re'CutoH- ----.

r-------
17

'\ SECTION Qt)
\STq 19'40 -102.0'rt
£IevI5~7.74 ---- CONCRETE HEADWALL

PROFILE: 8, CRO~5 SECTIONS - Mc.KELLIPS ROAD

I
I

l.5bO.fo-····--·-·-------·--··-·-·

/590,

1570·

f McKellip" Roar;f
45.0'

t-! . 1--9"-&i':<;;;;~~ boSe-+-----l I
t· . Z8 '0' .Exisf",'l ';round lIne

_____ ..__+-_ ' 2' thfcll A't.h~:SOC;':!"P#~m"d _I.?. I' _ .. __....L__

16aoEIe¥. 1.57.0 ,L-... . 10 "01 -- vS -£/ev. /579:?
.JTJr ~--I'/~ *"1--~ --/-I-t::----.-.-~""··I "1'1
.' i C' Asphalt pa~emenl' I Remove eX/shng ( A___ "

'Cllonne/ excovol'lo/,/ . ;. pave/;/.", i -, ~;';"'(;,( rollche Ime
;ao')' I/nes . Approx.. fbu".do.tlon

t7K~qvolton 1ll'lJlts

STCI_tt-:4.o.00 fMcke/IIj,' Rvad:_
t; Pr"lcipvl Spillway tnld Chunnel

•__1

PROFILE:. ON !f.. RAMP

..,
--..
~

"
Curve No.4 Curve No.5 Curve No.,z. ~----r- 'Len9thZiO()' -Lengfh25o.0; '" Length 2000' ~ ~ 1::, ~ ~ ~; I ~ ~S ~

~ $I! ~ ;Z; ~ R/W <l\ ~ ~ "

~ ~{ ~. ~ ~ Lllnit.> ~ ( ~ ~
V) "'I ;:; "J V) r ~ '1:l Q.;}
~ ~'I ~ ;;: ~ h. ~ ~ ,

I~' !;i'I' r:<L <:\.. Remove J replaceQ. .. ,it. ."-i --r- I
/-'! 'exlsfing pavemellt ! ----l

1\", ,.l, 'I' " =--c/' _ - --=- ---c-n"rr- ~
. \' \. .L" ' -5 ' 0.000.' - " I:_ f_.· "II,!

··----I-'--+-~ - T - -=-=-_--.:::-=.....:E~ ..::.,--\:.\ - -- ----- - --,
" .-:--F--~-=. ~~~;/ / Channel e/i·::avation

\ +-- t\;' , / pClyline~i--, I ,i : __Sta,g7.!~_Q __v/

I~- t l' i I .~_ ..... ._ ...E:.... ~_e;.._~_._.I._:5.._7_9_.0._.i.. ----.

f Da~- -- Tf~;~ic~:fl4--------- .. .
- - - • 20';00 ... -'--25~ofT-

CURVE 1\103 l-300Q' CURVE 1\104 L-ZIOO

PJJ!0Jpj7+07.t?pgMcKe/l!p~Road­
~ Dam

i
I

.5tation Elevotion Station I Elevation
17'07 /5923 20'07 I 1.585"
17'82 15919 20'57 1582.6
18+57 1590.0 2/ + / 2 I 1.582.0
19'32. 1588(D 21+107 115811
20.07 15856

1
22' 17 1.580.9

E McKellips Road
!­,

4~,.9._~ __..

---..Existiny 9round I/ne ._:_

! ---r,:;pprox. caliche linfl

JeT- --

I

...!-_. .__(~cveji9.:.__:_? ' ..•.

~ Length 30aO'

~i ~'
':1 1-

5ta,15-00£l1cK~&,:~: ~,
Sfq.212'35.77 @Dam ~I ~!

~if Cufoff Tr~nch '0:

'" I!I I

CURVE N 2 L 300 O'o. ,
Station Elevation

14+07 15833
14'.57 15861
15'07 1668.3
15+57 1590 I

I 110+07 15S13

I
1(,+57 1592 /
17+07 15'323

Sfa.13+55 r
Inv. £lev. 15(,,3.0 r

.....L__
15-00

-.----
R"move "x/5t"'9
pov~m"nt

Earfh IFill .. t ..

~

~
I.

jta.I3..u..4,~j/~,,-.Ke//'I's!?aqc(..
€. 5011·GI/a Aqueduct

(Proposed)
~ f.",:ve: J'Iq._?; . _

~I Length .300.0'

~I
lI)',
~;

.. Cl..

~ i
--t

I

STA 15.00

CRO.s.5 5ECTION

f McKellips Road
I,.

44.0'r--------,.----.. ---r......------ .. ·-----------..· ---!

, 30.0'
J 1 ," thick lIt(treoteci basi-"'-1
'~ 28.0' ; I
: 2" thlCJi'1uphalt Concrek Po",menf'. : ,
; -., wi Preservative S<(I1 ......1I-t

la:1 :~ 01 I /0'/

CURVE No I V200Q'

~!.otion Elevation
9+90 15.,3, It

10' '10 151040
10'90 15(;,5:5
II +90 15"7,6
11+90 , 157aB

"I
I

15130

1590

15~O

1570,

1540 __

It.OO

1580

SPOOK HILL FRS

~t~~~;~;;;:~~~i::-:-l-=-F,~~:?=niE~;c~<4{~i~£;;<;~:ii="~~=~'~c~...:_~~_.~_r_~~_:;,_e"'.:"eb_.--'-_~a;_~""o_EV"'i--O~I0:O'S-""I-O~~"'/-:""'.-t:..;-V-.()-- .....-U-"-·_~_~_8_~_~_;_:_~_:_~_~_~_:_i__;~;:-~;:-~To-i-;-:-~-EW-~-:-:_~_'IZ_~_N_:_~_'__--I

~
/OO 50 '+- STA. I~+ 40 so 1-/-.;-.T-7-C-,-.•_.-.'-;-.-e-G-iJ--'-v-e-o-o-tlJ-----1D••;ln..---).t~f-__~_c; fd.~ ~~=::~~~~~~~~~~~~~~~~::::~~::~~~

':17. \ PROFILE ON <E. PRINC/PAL SPILLWAY INLET CHANNEL Ccrre<t ''':+r.vcfur, 8",~f,l1 D,.wn__J;;£~ ~:Z!< ~~,~~~-_~~~~~~-':-_-- __-=-~~~~~~~~~~~~~~~=:
Pa/flnes Tr.ced_•••••• •• heet Dr.wine No.

Ch"'k.... E'..L~ LUI£. -~;.~~. 7- E - 2 ?:i7Q,

1590----r~

1580

IS1/, 0

1570

I
I

I

I
I

I

I

I
I

I
I

I
I
I

I

I

I

I



4 Srranct barbect

II

PLAN - McDOWELL ROAD RAMP

SPOOK HILL FRS.
BUCKHORN-MESA Wpp

MARICOPA ~ PINAL COUNTIES, ARIZONA

u. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Ttac:.d__J~J;__? ?L:?t?? ~~~:~--~~;;;;.;-N-O~--------------------

Cheok••••••-'='-~M .. .__ J.2_:?~ ~:.±~ ? - E - 2. '37q 7

Otawn .. .. _. -----------------------------------

REVISIONS 0".1------'--'-.:.;.:.:..:..:------1 De$ilned._.JJ:._~.l__f.._<; ~.:Z~ App(oye~ by. -- - ..----
/0-77 Exfel)d Ronp LlnJlts Tltle. _

~~ ...
~,

\
f PrinCipal .5pillway

Inlet Channel .'~Oam

f SoIT·G/la
A'luedi.'r.T

(Propo:;eo)~ PLAN-

scALE: IN

100 0--

4 ~tranct barbed
wire fence

20
/5&,0

~ IOB"dw CMP
!

SECTION @

~I
~ I '--------

).:~i)(.I ~ :J
\I 1/-,

:, ''-., \

\j

I

__ :- ~f'-'-, Top of rUmp

1580 £xis~~grouna'l/ne,HH~'~/'I I I .

--- --., / : "Tl'~~ .
" . _ . / 'I" ,.AI <:i Appro¥. foundation
..Jfrl.lctt;'re backllll _0 t Y \' excavation /imirs

paylmes .;.- '\ '-
," ~ --. ,structure eKCOl/ot/on

1570 ~. <:i poyllne.5

Compact i shape _'j .__I2"[f.I(. 15M". 52

bec(ding prior to :... 13.0'
Installmg pIpe i-

20 0

1
I
I
I
I
I
I
I
I
I
I
I
I
I

"-

I
.'
~

s:
<:::

~

I
~

~

I

•



Existing ground Ii"",

E lOS "dia. C/ViP

z·/t ;,
Ekv.15{,(".SZ.

L ...J=-:?'"CUfof:-,----

5ECTION~
CONCRETE HEADWALL

!"pot r<7mp;t r

PROF IL E: & CROSS SE.CTIONS 'McDOWELL ROAD RAMP

SPOOK HILL F.R5.
BUCKHORN' MESA WPP.

Drawn • •• __ •• • - - --- - - - - - --------------------------

Trllced __~~_:? . ?.~?~ ~~~:~--_;,~;~~;-N-O~--------------------

PJM 6·70·
N?!.9.. 7 E 2~""q""Ch"••d _ of 45 - - ,J I I

~ McDowell aood

5TA.21+70

CROSS SECTION

CURVE: No r;, VI80.0'.
Stat/Do Elevation
24.70 /566.0
25+/5 /587.6
25+0U '5135.0
2("+O'~ 1590.2
2(".50 /59/ ,3:!

£lev /579.0
.5to 23:''''-0--

~
Approx. caliche line

5to. 22+97:!in, £le·V:i582.0~

/580.~

1580.::
1580,)

158 I .7
/582.fj
/:;84.2
/586.J

480'

Channel excovoti.Jn
payline.s

21+70
22'2/)
22+ 70
Z31-ZC
23' 7c
24+20
"4+7:;; .

_ _._ _.,,2.Q ()'
fJ'.lJllCl<tI/Jfr;;t;"'t,,'-"-:-.b'a-s-...-.--""\.

280''__--.,.--=cF'--.,.....,----
2"fh,c/1 A<.phaltCancretePavernent-j i

I wi Se' /Coof"' I=--'---r-----
~!...ft...Y:_!..~19.J4...,_~ ~:I 19i' '\ .0.0/5

CURVE No.5 L'3000'
5tation Elevation

Approx. rou/]c!.aT:on
excovcd/ot? 110710

1500·
50

1570

"'TNT
1580EkY./578.8

/590

Curve No 4
Length 230.0'

5ta.19'75.00 fMc 0"0'''// koad=
{Yrinc7pol-5piilway - _ ....

/n/e t Channe /

/.//

l Cutoff' trench

Curve No.3
.Length ';:10.0'

l[Dam

f Darn
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PRINCIPAL 5PILLWAY LAYOUT

SPOOK HILL F. R.5.
BUCKHORN-MESA WP.P.

MARICOPA +PINAL COUNTIE5 ARIZONA

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
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~I r·--/.~'4o'(~·?t:crow;-O.5' ~

----- -,'
Z'li" I I e", ../

____~ Approx, (oundation ,_ '..~.
1.0';'9' (I e){covat,on Imes,- . ",

thickneSS I/carfh Fill

,-

lOpso;1

J_

, I
loe+oo

,.

78.0'

~'Chain lInk ~
knee -See'
details Sheet 42

4' Wolkgate
See details Shed 42

f.,' Chain link renee
See detqils Sheet 42

2.0'
St"ructure excovotion

paylincs

St~fure ba<'kfi'J/
paylines

Gofewell Assembly
See details Sheet 21

Inlet
See details She"t 21

~(Jroutcd
raek ri;>rap

-,
~I

I·

f PrinclfJOl Spillwqy
( Inlet Channel .

\

I
I

I

I

I

I

I

I

I

I
I

I

I
I
I
I

I

I



F~ET

I' Hot rolled
steel rod
(7 vertical
Z horizontal re9'd)

3/8' &Its to connect
pipe 10 bonet (12 re9Ci)

z
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.
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I' fbt rolled
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o
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918' X{JH Anchor bolts
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Trash rack

MARICOPA t PINAL COUNTlES,.o?-RIZONA

SPOOK HILL FR.5.
BUCKHORN-MESA w.P.P

PRINCIPAL SPILLWAY INLET LAYOUT

GATE. WELL ASSEMBLY DETAILS

U; S. DEPARTMENT OF AGRICULTURE
SOn. CONSERVATION SERVICE
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-:-~:!M- .__. !f!:!..5 =::~~~~~~~~~~~~~~~=====:==~~~
......_..~£..~...._--------_...- .?":?fj. --------------_._---_._----------

TitIe__~ ~ ~ _
T~ ~ • ._____ er.wtna No.

CIlecIood..Ah-._E-lM...•,. • _~_=J..re ;'~i 7- E- 2.'31Cr7
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L.3X'X'/4 -2~~'lan!l

( cre9'ct)

END ELEVATION
(Not to scale)

Steel Channel
C4'lC5-9'-W long

PRINCIPAL SPILLWAY INLET DETAILS

SPOOK HILL FRS.
BUCKHORN-ME5A wpp

DETAIL~

u. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

MARICOPA *PINAl,- COUNTIES, ARIZONA

Date

.........--?_,!.~-_.-------------- g:.?~ ;;,~:::~=~==~=~==~~~=====::===~

...wn f.:f..>2 •. J_=_Z~ --------------,------------------
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U. S. DEPARTMENT OF AGRICULTURE
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PRINCIPAL SPILL~AY INLET DETAIL5

SPOOK HILL F. R.5.
BUCKHORN-MESA W.PP.

MARICOPA 4 PINAL COUNTIES, ARIZONA

FO•• SCS-313C

u. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
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SCALE IN FEET
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SPOOK HILL fR.S.
BUCKHORN-ME5A w.P.P.

MARICOPA ~ PINAL COUNTIES, ARIZONA

PRINCIPAL SPILLWA'I' CONDUIT DETAILS

fO•• SCS-313C

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
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CROSS SECTION @
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PRINCIPAL SPILLWAY TRANSITION DETAILS

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

SPOOK HILL F. RS,
BUCKHORN - MESA w.P.P.

MARICOPA & PINAL COUNTIES, ARIZONA

FOUl SCS - 313 C
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EMERGENCY SPILLWAY DETAILS
CROSS SECTIONS

SPOOK HILL F.R.S,
BUCKHORN-ME.SA W.P.P.

MARICOPA ~ PINAL COUNTIES, ARIZONA

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
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U. S. DEPARTMENT OF AGRICULTURE
SOn.. CONSERVATION SERVICE
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TOE WALL

E.ME:RGE:NCY SPILLWAY DETAILS
INTE:RIOR BUTTRESS 5ECTION

SPOOK HILL F.R.S.
BUCKHORN-MESA WP.P.

MARICOPA 4PINAL COUNTIES, ARIZONA
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EMERGENCY SPILLWAY DETAILS
EXTERIOR BUTTRESS SECTION

SPOOK HILL F. R.S.
BUCKHORN-MESA WP.R

MARICOPA. ~ PINAL COUNTIES, ARIZONA.
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U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
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SECTiON ~

FLOOR BLOCKS

u. S. DEPARTMENT OF AGRICULTURE
SOn. CONSERVATJ;ON SERVICE

EMERGENCY SPILLWAY DETAILS
BLOCK SECTION

SPOOK HILL F. R.S.
BUCKHORN-MESA WRR

MARICOPA ~ PINAL COUNTIES, ARIZONA
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,

Oat.

__~_!:_~__P'-}J:!L lQ:l~ =:::~~~=======~=============
"'.... E:E~ Jl:l§ -----------------------------

TItie _

=::.~e!~=:::_~:_~_~~~~=~ l-?_~!.~ 1~:~~r7~N~-Z~1c}7

Note: Twelve (2) block sections refiLlired,

t

V3~/21

I

~I
'll
11,
~

HEAD WALL

SECTION ~

f 51//

DOWNSTREAM
FACE

, ,
II

TOE WALL

UPSTREAM
FACE

L I+-__-#__~-l--<'----_f
r-- - ---~------------ ----~c-------

~
-------- --~-1QI-----

DOWNSTREAM
FACE

f--------

7-"'7@/2.

UPSTREAM
FACE

HEAD WALL

I'

il,~ :: ~',l
: : I y '-__ J ~ I :
16~ :1.... _=3"'2~-_"'..::!4'_'@"'_'_'12=___ _;~+--------------'--c-+l1'I
I II' ----'-- ~ ,--, I I

: I I ~ ~ I I I I
I I I '" L __ J I I
I I I I I

~=*==~=====================~:===========~=;:=i BayI 1,1 I I

's_" : i! ~ ~'7 n: Ii
I II il --:::l t II
: : I ~ 1-3 1-3 : i
I I I -r-i~~ I I
I I I " 1 >:. I I---:.. ~

TOP FACE

BOTTOM FACE.

kd- ~ -------'.3""3~--"'-=:s"-'~"'-'-'12~-------------~-1-----__I

APRON

l. Bay
IIL r.---------j'r' --..--1

.-- -

1-'--- L-I:l~~=-==,,==~I""="'==-==-==~i-
~ 1----=:T8_"'~@IZ--- --8-#.5#;12--- ~

L H_II-- L'.._3..1.'2~___H 1- ~,t.....''}~--_tl~

~

h

l
l."",I,-'-:=-9,_,.If...

1

~ ~.3"",3<..:-,-"'q,"'-"'@CLI2,,-- _

~

I
I
I

I
I

I

I
I

I

I

I
I
I

I

I

I
I



EMERGENCY SPILLWAY OUTLET
CHANNEL PROTECTION DETAILS

SPOOK HILL f R,5.
BUCKHORN-MESA ViRP.

MARICOPA· PINAL COUNTIES ARIZONA

~ '.

',',g.,,', '6 .

'.', .

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

CONTRACTION JOINT DETAIL.S
(Not" ro scale)

Da"

De.,....._gd.'!Y.. . !9.:?§ ;:::~~~~~~=~=~=~~~~~=========~~
D..wn. [:;.f.::? ••. •.. J.l:l~ ---------------.------------------
Tr.ced_.. ... T:::~_-o;;~~;-N~~--------------------

"" P.dM_.__. .._._ J?:?~ ~;-i; c- E: - 2,oc91'

E/ev. /5~!I.2.Z.

Elev. 1578.3

Elev. 1578.3

Welded wir~ fabric
r~inforcemfZnt

~")(I,,' 0/0

Note: For contraction joint locationssee Sheet" 9.

Elev. 1570./5

.~L---,8'..!c/''-''O,--' _

SECTION @
'0 2-JI"""II- !

SCALE IN FEET

HALF SECTION
STA. 11+80

~ OIM Road

I
1

11-o·~_-=2",rJ'-0" -,l Omrraetion joint
Welded wire fabric See details flns sheer

rQ:inforcement ~
6'xV % J

-~~I..c=.~ ~=!. 3.1,,:Contraction joint ~ _~ ::

PROFILE [ E.MERGENCY SPILLWAY OUTLE.T CHANNEL PROTECTION
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16ga. Hot Rolled
Sheet Steel,
4'-0" x 5'-0"

1/4" Dia. Truss Bolt,
3/4" Lang

L 1/4'X 2 N x 2/~ e'-ofl Long

1/4" 2-1/2"

~4" I 9.5 Steel Past,
12~0" Long

DETAIL" B"

u. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Date •

Oesilned_~_~A;~~~_•• ~~?_~_ ~::~::~~:~~~~=====~~~===:~~~~~~==~
Drawn $~~.:$..._ ___ ______ ____ l~tt!!;t_ - - ----- - -------...,--------------------

Title _

Traced ~.:.P_=.M:. -lQ:l? Sheet Orawins: No.

No 40
Checked f'~~..:.M.: J_~:-_~ ·~;45·

4. Frame and base coat for sign shall be painted in accordance
with section 82.9 of the specifications

5. All parts shall be painted with base coat before assembly

6. 8ackground of sign shall be painted with an approved
white enamel

3. Approved spot or tack welding may be substituted for

for truss bolts in securing sign sheet steel sections to frame

NOTE:

I. All bolts shall be installed with lack washers

2. All balfs, nuts, and washers to be galvanized

8. Field location of the 2 signs required shown on sheet 2

7. Lelfers shall be painfed with an approved dark green

enamel

IDENTIFICATION SIGN

SPOOK HILL F. R.S.
BUCKHORN-MESA WP. P.

MARICOPA a PINAL COUNTIES. ARIZONA I

16ga. Hot Rolled Sheet Steel,
4'-O"X 5!..O", Two Required

o 1/2
Ioiiiii I

SCALE IN FEET

1/4" Dia. TrussBolt,3/4" Lang

16ga. Hot Rolled Sheet
Steel, 4~d'x 5'-0"

LI/4'x 2"x 2", 8~1J" Long

L1/4" x 2" x 2': 2-1/2" Long
Grind Outer Leg End To
Clear Angle Radius

A-A

"A"

SECTION

1/2" Dia. Bolt,

Detoi/"B"

DETAIL

/

Detoi/ ')I"

4" 9.5 Steel Post
Set In Concrete 12"DI0. x 3~0"
Deep---------<

4" I 9.5 Steel
Past, 12~0" Long

\.)
I

\.).
~

t§

~
'"'l:l....
"~
c:: 'b .

~

'" ~ ..-J
~

~
"i

.!,!
~

~,
<0

Typical

t

+

+

+

+

3"

I/ti'
60'

L-_~_-<TYpical

2
I

+

LI/4" x 2" x 2", 5~0" Lang ---jH++-.....

L //4" X 2#x 2': 8'-0" Long

LAYOUT

+
I

+i+
I
I
I
I

\.)
I

\.)

C,

'"I
~+1+
'"I 'l:l

I ..
~I ~

I

+1+
c::

'"-J
I ~.
I "'i
I I:l
I ~
I

~+1+
I I
I ~
I
I
I

+:+
I

+

STORAGE

+

.//ti' 3"

SCALE IN FEET

REAR ELEVATION
o 1/2 I
Iii! ..............

LETTERING

+

10-1/4" Dia. 3/4" Lang Truss Bolts /Q) 10" C-C

+

Bar, 1/4"x 3/~ 4'-8" Long ~

Splice Bar For Twa Sections Of
16ga. Hot Rolled Sheet Metal
4'-O"x 5'-0"--------./

I~1/2" Oia. X 1-1/4" Long Bolt

ill'II,.II

DRAINAGE AREA
FLOOD WATER RETARDING
WATER SURFACE AREA
HEIGHT OF DAM
VOLUME OF FILL

~-f-l1H--'-LI/4"x 2" x 2'; 5~0"Long

8,700 ACRES
1,070 ACRE FT.
232 ACRES

2 3 FE E T
1,500,000 CUBIC YD.

BUILT UNDER THE WATERSHED PROTECTION
AND FLOOD PREVENTION ACT

12"

+

+

BUCKHORN-MESA WATERSHED PROJECT
SPOOK HILL FLOODWATER RETARDING DAM

+

+

+

3"

+

BY
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

AND
EAST MARICOPA N.R.C.D.

WITH THE ASSISTANCE OF
501 L CONSER VA TI 0 N SERVICE

OF THE
U. S. DEPARTMENT OF AGRICULTURE

L.. '9_7_7 ...,,1~_"-."_L_ _ __'__
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Type W

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

FENCING DE TAIL:'>

SPOOK HILL FRS
BUCKHORN - MESA w.pp

MARICOPA ~ PINAL COUNTIES, ARIZONA

EQ DAM

'l: McKELLIPS ROAO _
Station Offset Type W

GATE: SCH EDULE

5tat ion Offset
8(,,-00 7;Tt-i;;-7i~i

;"'5"'8"',':':Z3':0:7,"'to"-:/5<"'8::-,-=3"'7,"""-, 9~o;1;,t ..

_---------------'-----------+--......---1

LINE P05T ASSE.MBLY

Sin9/e loop or
9go golv wire

5'4' '""

REVISIONS Dot.

I-/-O-"-7-7-A-:-d-J-Z-"'-'-f':"-f-.-D-v-'.-,,"-I-~~--tDeSi&ned._!::~~: -~-'-~~ ~:::::~:~~~~=~=~=~~~~~==~~~~~==~~
drlole gofes orawn ~.;:?.: ~ __. . _§~~~ -------------------.----------------

Title _

Traced_M_S:.;::.. q,_:7..~ Sheet Dr.wins No.

Cho<••d._.8..-U.!L ]30.. -~;-ik 7- E- '2.~797

. '(F\I

~:

SECTION @

..5rd twist~d wire stays
9 go. golv 4f:" long ~\ ~,.- -I..

TEMPORARY GATE: ASSEMBLY

,f'_·4"

Class 3000 Concret~

,,,,,,,
I, I
~ J

End Post

1..-----.... __ ~:,4:" .

"II i
I I 1t ~ I

:: ~ \~!
:: ..., "11,
::
LJ __--.-:-_1

~
Wi",: loop <

----1~!'------+_--------___+-----_+t

12"dlo ..
conCrRte
anchor

PULL POST OR. CHANGE.
IN GRADE ASSEMBLY

\;'Ie' dio. steel pipe /'reline
2,72 Ih~ per Nn. f't

FE:NCING DETAI LS
(Not to scale)

12" d,O, concrete
anchor

7~O"sfd. sfl studded 2" dio. golv :;feel pull
Tlte post"---.. 5'-4# ; L post 7'-4'long

~i'-.~---",-......z------i', ,-... z'
------j~-------;-+-flf-------__1f_.-.:.c..::;··~;::r--Lf

~i i

-*------'----,I--~~"""--------*-__::_t I

I
~I
Kir

Anchor 9'
/17"10 block

"",I
I'

"II

"
"
""~

.. 24"x24'x12"
Concrete anchor
block

/14/1 clia. sf~e/ brace

7eO" :;rd stl srudded
Tee posr

'\\,,«,,,,,,,

'1f:'Iz go: barbed
WIre

".

""
24"x24"'i/211

::

"concrete anchor I)

block

PERMANENT GATE AND POST ASSEMBLY
(One gat~ re'1uir<':d)

,.-2" dia. extra lang
i qulv. sted post

WASH OR DEPRESSION
CROSSING ASSEMBLY

----- /Z" etiO. cOl7c'refe
anchor

j End Post

T ""> • I
,
I

":' 'ill ,
'-1; ~! ;:

L:':::- i

e'dl'" gulv sf/.
pwt 7'-4" lony

\ 5,,1<"

"
"

END OR CORNER. POST ASSEMBLY

I
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9 !l09~, i?' m..-sh. 7c'
chain I/"If fahric

.,
';;.,"

Wire Panel

12'min, dlo.

4~0' "II' Typical Rail <!
CI~ar Opening Truss Wire Panel

Vertica/ barlKd win extensions

TYPICAL WALK GATE
(Not to scale)

lie Fobl'lC to top.
;. ,.' & bottom of ~'.
,~. frame with 119'" ;'; .•
'.' 4", wire ties '. '<l.'

FENCING DETAILS

SPOOK HIL~ F. R.S,
BUCKHORt\!- ME.SA WP.P.

MARICOPA COUNTY. ARI1:0NA

U, S, DEPARTMENT OF AGRICULTURE
SOn. CONSERVATION SERVICE

D.te

-.....J'.o!M ~_:E =:::'~~==~~~=~~~=~=====::====
....own,__ft~ " _~:?J --------------------------------

Tit.e ,.;. _

Tracec:I. • .______ eel Drawina No.

CIMclooO..:!?.,!_~__• ••__ ~:!.!.. ;;-~ 7 - E- 2 '57OJ(

,~. "
_, .• te,

'~r--=~Ii
'"

___ TYP1~01 I<oil &­
Truss WIre Ponel

limsion {jar
"II" x "/'" Min,

Fasten Gat..­
Catch to Post

')qo., Z'mcsh, 7e'
cliain link Fabrk

1490. wire ties

45°

7i leal Roll & Truss Wlr" Panel

DE.TAI L OF CUTOUT
FOR CHAI N AND LOCK

(Not 'to scale)

INTERMEDIATE POST DETAIL
TYPE I FENCE

(Not to scale) .

Int~rmediaf'e Posts:
Z-x~'·4'std qoly. pipe with r/ve"~

ply. cop to be instal/ed at no mort!

--:::::::::~=--:--=::::=--';i;than1000' inferva~./.~s~a~/o~n~9fi~e~nc~e~/,~;,~e~a~n~d~~~:~ _ ~t grad~ chon~_exceedIng 5%

~~===:~

VERTICAL

BARBED WIRE EXTENSION
ARM DETAILS

(Nat to scale)

Gate frame or
gate post

Lli'!e Posts:
112' ><7'10" stel golv. pipe
with ga/v. cop_'"

lension 80r
311'" x 314' Min,

Slatlon Offset

Z':'2"80 E Dal'/'1
2~"'<-i!O EDam

29'J<-lfp ZZ.5.5' Rf;

Concrete Wall

Notll:,=i~W
---:i"or Corners, typical Ra/lond J

Truss Wire Pane/to join Pasr
in bolh directions

10"0' Maximum S. acin

Corner or End Posrs:
Z' sid 9alV. pipe
with galv. cop ...------r­
-~

Typica/ Rail & Truss Wlr~ Panel

' ..
' ..

TYPICAL ELEVATION
TYPE I FENCE:

(Not to scakJ

TYPICAL ELEVATION
TYPE II FENCE

(Not to scole)

10'0' Maximum S

l Ground Line

_Line Posts .-
IYz' std go/v. pipe
with galv. cap

4S0 barbed WI;" exknslons

• 9/1 min. clio.

WALK GATE LOCATIONS

L.
I
I

* Secure ga/v. cap to post with 141i'!ch rOlHld head riv~ts

L-J ~ .:.: :"I1'""'V,,,~w
,
~
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UTILITY CROS5INGS

SPOOK HILL F.R.S.
BUCKHORN - ME5A W.RP.

MARICOPA ~ PINAL COUNTIES, ARIZONA
, .

U. S. DEPARTMENT OF AGRICULTURE
SOn.. CONSERVATION SERVICE

NOT PART OF TI-tIS CONTRACT
FOR INFORMATION ONLY

Date

__..£'..!.~ .__.__._._ .?':.T!.. =::~~~~~~~~~~~~~~~========~~~
"'.... ~_~_~ ._"__._._._.. _?:1?_ ---------------------------------
T'aced_~~E~~_.____________ .~:?? Tit:t--;;;;;.;~~~--------------------

.....-....P.dly.L ...__._. _~:.?l ~i'~ 7- E-'2..5797

05- 0.01880

\
\p". eNI7

Elev. 1559. 14

"

------.-----r----------'------------------.--- -------------~--

21--00

Elev. 1591.0'

PROFILE ON 2: 12' WATER MAIN IN USERY PASS RD.

PROFILE ON Il 12" WATER MAIN IN HERMOSA VISTA DR.

f Principal Spillway
'In/~t Chonnd

E LEXI-:Jfir/9 ground line

-L------""'"-,....jl--L--~------t'-'-'---.?
~ ~ .9

~ IS I 12.3' I
~~l(j

,:, AnTicsee Collars on eo.o' c.c.

i Dam

I

* Vsery pQ.$-S Rd only.

_Jo

.. Antl·see. Collars on 20.0' cc

Ric Encasement
I

Ric Enc""..",ent

.5ta. 154~ 75. (/(J i Ocun

I
Sta. i?O~i?aoo ~ Water Main

, __--+-----...;:~~..!.:f.L!.:;.~

I

eo.o'

... --------_.._-~ ,----------'----

I
/

Stt1. ee~.!Jo ...J
Elev. 1554.20

20.0'

\_~t'". 19.87__
Elcv. 1554,.7

ANTI-SEEP COLLAR 8: ENCASEMENT DETAIL

Antl·seep Collar
9 in. thick

\

; I
!St,,_ Z43~.50~ i Dam.ISra. i!Z foOO fi Water lito,,,

1540._ L _

1(,,00_

1.540_ ~ . ..
Z2foOO

...
S

I::l~
'3~... a
li1>:::

... ~ ~ . . . .i Principal Spillway

~
~ c.;'Z - I '::...~-"l.j..s----.l--E-X-IS-~-lnq--g....r:::::ou:::_n= __ I/n~hanrwl__

~~ ..i-- -.-----C---~ I
~-..;...---------~ ~ I _--:...----------J I E/ev. 15~7.1

, li'~ le.8' I
1560_ ---------- ~~ I' I y-'-#oell

====J===========~~~~~~~~~~~~~~~~~~~~~~~~~;;~~~~~~~;;~~~-~'~-~';-~-~-,~~~,.,~,'-~,'~:~,~,~,·~~~9~~g;~~\=.5~;~0~.~0~/("~4=,,,===================1'I'......~1q, e&L

IZ·dl". C/. WaterM"in \ga.Z3'~0_ Elev.1558.40
City of Mesa Elev: 1556. .51

1580_
"-
"~ ...
.~

S
~

I;: -~~
~ ~'4
~ ti·~
~ ~~... 15i40_ ~

I
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I~

I

I
I

I

I

I
I
I

I

I
I
I

I

I



l.,

IN

10

Structure excavation
paylines

SCALE.

10 5

Approx. TOLinc/otion excovofion limit

PAY LIMITS

SPOOK HILL F R.5.
BUCKHORN-MESA W. R P.

MARICOPA ~ PINAL COUNTIES, ARIZONA

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Dat.
-Y..JJy1_...... .._H:7£> --...------------~---- ..-----• TiIIe. _

__.J~J:..f.:§.. . Jl:?~ -------------------------- .
TtKM •• TiIIe ~-.;;:-----------------

___e-Lt1. .. .. g.:?§:it ? - E- 23'7Q?

PRINCIPAL SPILLWAY
STA. 103+ 15:t

Structure excavation
paylines

PRINCIPAL SPILLWAY CONDUIT TRANSITiON
STA.IOZ.+(OI:t

l Principal .5pillway

i Principal Spillway

ground line ------ I
~ 2'.0'

~ _ ~""':~.JL",,---"""r::.----

calIche line

Channel excavation
poylines

Structur,; excavtdion
paylin"s

Structure backt'ill poylin,;s

9.25'

h" (JuNet
drain -system

EME.RGE.NCY SPILLWAY SIDEWALL
5TA.IO+'ID:t EMERGENCY SPILLWAY

Structur<t: boclcf'ill .iiQ..'--......._"""'J;;L~El.l=!L
paylines

PRINCIPAL. SPILLWAY CONDUIT
WITH ANTI-SEEP COLLAR

STA. 101+90:!:

PROFILE ~ EMERGENCY SPILLWAY

0----

I~<?xcov,ation ~~~""="
paylllles

~ Dan?
I
I

Structu~ excavation ----.IC"I
poyltMS

Grouted rock
riprap

DroinFil1

Structure excavafiDn
paylines

Earth n~1 """,~~H--_
""';""';<;+:14-

Structure bockf'I1I---'---'-'~

poylines

. Earth Fill').

W·o'

I

-l
I." Outlet
drain system

U:R·l'::,....;:·;::"':':;:..3"';:-:,:..~

z.o~

'\
.......-,-,...,......:'.....:.Drain rill poyliMS

~::±::~

E Principal Spillway

l Principal S/,illway

PRINCIPAL SPILLWAY INLET
STA. 101 t ~5:t

EMERGENCY SPILLWAY HEADWALL
STA.29S.,.go:t t DAM·

STA. 10+00 EMERGE.NCY SPILLWAY

Structure baclcfill~-1--fl'iI~
poylincs'

Structure cxcavertion-.
payllnes

EDam

PRINCIPAL SPILLWAY OUTLET
5TA. IOZ+~8:!:

Exist:"'lJl"Ound II;'"

~ -£ Approx. foundaTion excollOtion limit

~--- --t-- ------ -
Approx;mafrt caliche li"e ---...... I

---~ I r -Grou~ed rod" 11=1
Earth Till limits nprap Chon",1 IZKcovotion

_~;=~t-==:J~__":'fJO.~'YliM.s

~----

Elev. 156.0.33
E/<v. 15.$9.25

Filter material'- -'"......,.~

Elev. 15"•.°
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Date

LOG OF TEST PITS - BORROW AREA5

,SPOOK HILL F.R.S.
BUCKHORN-MESA WP.P.

MARICOPA ~ PINAL COUNTIES, ARIZONA

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Approved by ~ __

Oes·lned. ------. Tltle. _

O"W· D.K.L .__. .. _«;_}?- ---------"--------------------------
T""d__J:. S-., . .V9 ~~::;~i-;,~~.:;;;,~-;o~--------------------

Ch"k.d .•E}_~ . .__._. g:Z~ ·:;-t~j "7- E - 23797 !

TP2121 Sta.281'h5-131' Lt.
~-------

/
,I

o /
1.5~ML

I Caliche
5.0 '

TP 2114 Sta.cOSrZz-131'Lt.
!E7iV. 1510.,.8 -- - -

/
/

O§'/ SM
1.5 I SP-5C

~..g, Siltstone
,

TP 2138 St". C/5+23-131'~
jElev. 1568.5

1
1

o ~/. SM

~~ , Caliche

TP £107 5to.124+80-126' Lt.
lE7ev. 1570.8 - - - -

/
1

/.~~jSM
I SP-SC

5.0 .
i 5ilt..stone

8.0

g 214~Sto.1351'.5h-131' L.1..
, Elev. /5&8.0

1
1

0QISM

J~ Silistone

TP 2120 Sta. 263+20 -200'Rt:
~-------

/ Dev. 157ro.2.

1
o :I

r7lML

~:gtJCaliche

TP 213.2.51'0. 235+87-133'Lt:_
lEiev. 1568.5

1
/

°nML
~.~tjCOliche

TP21135ra.203+07-189'Rt:_
17'7ev.1573.4

/
/

O@/SM
3.0 . SP-SCt:3 . Silrstone

TP 210b Sta.118+47-300'Rt.
r;=;-- ---

/ Dev. 1580.3

/

c;~/5M
5P'SC

6.0. .
8.0 . Stltstone

TP 2119 5to. 2t09+cO-3.91' Rt:r-;:=.-------
/ Dev. 1579.0

/
1/om25 ML

4'.0 : Caliche

TP 21310 Sto. 255+85-133' U:
17!te71570.9 - -- -

/
/

0Q'/ML
.3.0 . 5P'SC
~g Caliche

TP 2143 Sto. 153'<':8'134' LT.
/'EJev.J.5M32 - - - -

/

2.~~VSM
, Sp·5C

1':Z Siltstone

TP cllc s1'a.186 +25-370' I<t:
rElev.1573.7

/
1

O~'/ SM
3.0 SP-SC
5.0 . SM

Ji.g . Siltstone

TP clOS Sta..,m +38-130' Lt.
jE!eV..1570.8

/

O~/SM35 I
.. SP-5C

6.0
Siltstone

9.0

TP~42 51'0. I!JJ& +00-200' Rt
lEtev. 1574.4

1
1

o ~ij 3M
3.0 Sp.5C
4.0

TP 2135 Sta. 274+72-138'~
!Elev. 15ro7.0

/ ,
1

o /
O.hUJML

I Caliche
4.0 '

TP cl18 5ta. 2105+(,1-127' Lt
/'Eie-;:/569.o- - - - -

/

0~'1I ML
3.0 .
5.0 CalIche

TP 2104 Sta. 10.'-1'17-144'L.1..
1ETev. 1569.5

/
/

O~/SM
4.0 .

I .5P·5C

~.O
SIltstone

12.0

TP cl34 2g 295+00-85'Rt.
IElev. 1578.0

/
/

o ffil/.5 . ML
• Caliche

5.0

!

TP cl17 Sta. 24~.:!jj7-133'Lr
/rFfeV/569.8- --

/
o /

nML
3.StJ Caliche
5.0 .

TP 2103 5ta.1051'40-200 'Rt.
/E7ev: 1565.0

/
1

O~/SM3.0
• SP-SC

0.0' .
8.0 Sdtstone

TP 2133 Sta.2'J1+90-cI9'Lt
lEiev. 15109.7

1

0$11.0 ML
I Caliche

4.6

I

TP cillO Sta. c2Br04-3'J5' Rt
/'Elev. 1574-:8 - - - -

1

0~:1ML
3.0 ' .
5.0 , Caltche

TP210.9 5ta.146+32-134'U
IElev: 15,,70

/
/

2~§l5M
. SP-5C

5.0' .
70 . Sdtstone

TP 2102 Sta. 101+40 -400'Rf.
lEiev: 1579.0

1
/

O~;/ SM
4.5
7.0 ' Sp·SC

I Siltstone
10.0 I

TP 2139 Sta. 212 +59-19h 'Rt:
rF:-------

/ Elev: 1572.5

/
, /

O§/ML
2.0 3M
4.0 .
.,0' CalIche
. i

TP...?I22 5ta. 286+36'371'Rt,
IE/ev. 1576.0

1
/

1/
Iq,FHsp-sC
3.041 Caliche

I

TP£15 Sta 225r OO-133 , L.:!..
fEiev: 1565.0

/
I,

o :1
f1CL'ML

5.·gtjSiltstone

I

TP 210'i-5to.145+03-404' J2t
1E1eV. 157(;,.0

/
/

o '/
2.0§5M, Sp·5C
5.0' .
70 Siltstone

O~/5M2.0 SP-5C
4.5 .

: SIltstone
B.O
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PLANS FOR THE CONSTRUCTION OF

SPOOK HILL FLOODWAY

LEGEND

~
ection or Detail

7A7 Sheet where seclion
. or detail is shown.

Sheel where section
or delail is 10ken.

6 Tesl pit
® Tesl hole

-P- Power line
-T- Telephone line

MARICOPA AND PINAL COUNTIES, ARIZONA

INDEX OF DRAWINGS
BUCKHORN-MESA W.P.P.

u. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

REVISIONS

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

APpROVED
/

/ . .1' ;J.....La". ,(
DATE!,/I;(U .#'-c£.~.)'a:1f<ihi

" .'" Chief Engineer

I. Elevations are in feet above mean
sea level U.S.G.S. datum.

2. All slalioning refers to cenlerline of
conslruction and is Ihe measured
horizontal distance.

3. All soil classification symbols
shown are based on Ihe unified
soil classification system. Field
idenlificalion was used excepl
where indicaled by an asterisk (*>.
This denoles laboralory classifie
calion. Logs and descriptions
are abridged. Complete drilling
logs, labaralory reporls and
geology report are available for
inspeclion 01 Ihe projecl office.

4. All bearings are referenced to
True North.

5. Blow count indicaled is Ihe resulls
of standard penetralion lesls mode
with a splil spoon sampler. Results
are expressed as blows per fool.

6. All floodway cross sections are
shown looking in Ihe direction of
increasing stations.

PREPARED FOR THE

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
BOARD OF SUPERVISORS OF PINAL COUNTY

EAST MARICOPA NATURAL RESOURCE CONSERVATION DISTRICT

BY
SOIL CONSERVATION SERVICE

U. S. DEPARTMENT OF AGRICULTURE

GENERAL NOTES

BUCKHORN-MESA WATERSHED
PROTECTION AND FLOOD PREVENTION PROJECT

MARICOPA AND PINAL COUNTIES, ARIZONA

EAST MARICOPA NATURAL RESOURCE
CONSERVATION DISTRICT

APPROVED

DATE~7c-----f'\lt.>L.~~\1'_J{J4.,J..f:&:tJtJl~_
r thoirmon. Boor1fof Superv sors

INDEX OF DRAWINGS
LOCATION MAP
PLAN a PROFILE-<!.. FLOODWAY Sta. 95+0010 SIo.145+00
PLAN a PROFILE-<!.. FLOODWAY Sto.145+00 10 Sto.190+00
PLAN a PROFILE-<!.. FLOODWAY SIo.190+00 10 SIo.210+00
CROSS SECTIONS OF FLOODWAY
CROSS SECTIONS OF FLOODWAY
CROSS SECTIONS OF FLOODWAY
CROSS SECTIONS OF FLOODWAY
CROSS SECTIONS OF FLOODWAY
PIPE INLET DETAILS
WEIR INLET DETAILS
MAINTENANCE ROAD RAMPS
WEIR INLET NO. 23 DIVERSION DIKES
SEDIMENT BASIN DETAILS
SEDIMENT BASIN a WEIR INLET NO. 24 DETAILS
FENCING DETAILS
LOG OF ADDITIONAL TEST HOLES a TEST PITS

'\. Pinal County

-t:~MaricapaB::::ORN-MESA

WATERSHED

.;

I.
2.
3.
4.
5.
6.
7.
8.
9.

10.
II.
12.
13.
14..
15.
16.
17.
18.

SHT. NO. TITLE

INDEX OF DRAWINGS
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LOCATION MAP

FO•• SCS - 313 C

SPOOK HILL FLOODWAY
BUCKHORN - ME.SA W. P. P.

MARICOPA a. PIWAL COUNTIE.S. ARIZONA

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

O.te

Desicned•..e-!/~..~.b'=~~~~_<d. 1:.:15 A:::~~_~~~=~~~=~~~~=~=~~~~~~~~~
.,.wn d_s_?- 4.:7..4' -~-------------------------------

TrKed_ff..f...:L ~:?!! Ti:;--o;;~:,;-N~~-----~------------

• Nf. 2
"'*"""-..P.Lt1. • "l:Z4! ';;-'8· 7 - E - 2,.;3"1~6
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MIL~

2

IN

o

SCALE

2

WATER5HED -LOCATION MAP
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'icALE

PROJECT LOCATION MAP
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Curv~ No /0
A· 49·44'05~
R-'Z9"'fl.52'
D: 4°r5'34~

r- 600.00
L- 1/23 69'

3CALE IN FeET

~o
o"'.:;

l

I

" ..,

,~.jC- '

PLAN f: PROFILE t FLOODWAY
STA 190+00 To Sf.... 210+00

SPOOK HILL FLOODWAY
BUCKHORN-MESA 'W.P. P

MARICOPA. ~ PINAL co., ARIZONA

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
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Channel ~xcovotion

pay/in."

-'I .Srrdnd bar~d I
W"'(~

__----f-J-t--t

EI~y. 15"5.43

Ef~v: 15~5.39

1
30_0'

____--"'30.0'

I,

I

STA. 133'50

STA.131·50

CI~ori'J9 £ond<£_-j .__ 9rub~ _~ -"li~'m~iU't~~,-- ~~~~~~~_

100

I
i ..salt-Gi/a Ay>t/educr

(Prop0.!Jcd)

/590_ I

1550

1580

f Road ~ Rood

JO' . ~ Jv
crown-k I I~ ~ I I

,.1 ..iE/flY. 1579.5 _------lE~/<~.~.1/~517~9~.5'_it_~!.--""'~~t=''::::-r- --------- ~~
,.,>:,-...... fJ

~--------:

E/el! IS"5. 96

30.0'
CROSS SECTIONS Of FLOODWAY

STA. 105' 00

SPOOK HILL FLOODWAY
BUCKHORN-MESA w.pp

MARICOPA &, PINAL COUNTIES, ARiZONA

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

DOli

~.~.E~n,,!_.._.. :~_:?S> =:::~~~==~~==~~~=:=~~~:::=~=
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U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

CROSS SECTIONS OF FLOODWAY

SPOOK HILL FLOODWAY
BUCKHORN-ME5A WPP

MARICOPA .t PINAL COUNTIES, ARIZO~A

~.I

EI6". J5~S. /7

f 1200d

I

~
''"' 14.0'
I:S I C1"Own

- --- ---+- -- -------------------- £/~... 1.58tJ.O____L. ,_. ,40/
t ~ ~. .. --

l Floodwoy

30.0'

30.0'

30.0'

50 100 R/w

"m{1~ -_-_-_--~-~~_-'I_-"""'4":"-'=-'.~~-_-_-_-_-.-.-_----,tL----
� ----tr;it.

€,,"qnr I
[ 120ad

'" ,10' 4 .3trand
<S 1----'-l"'--C~C1'OWn bar~d wir~ I
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- - --<-- --.--- - - ----- -'---i,-!,L.:::::""'---,}---------'-!i-

STA. 144 -50

STA 167·50

STA. 153'50
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poylintr"

/00
1

11.0'

11.0'

11.0'

R/W .50

L/~,.f_~----__- __I---,,,'5"-."'O'-.=~----- __

I ~~a~;n!l

I
I
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I
I
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,
~
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1550_
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(Nat fa .>cale)

14 Rebar __--+--.1
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Inlet Station 0 d* Elcv. Elev. L S
A 13No. in. in. f"t (MSL) fi(MSL) It. Hlrt.

2 112 +40 30 24 1571.{"5 157.5.69 J~ 0.001/
.3 1/9 +70 30 i?4 1570.&6 1574-.90 .3l> 0.001/
4 /22/10 30 Z4 157QbO 1574.64 3b 0.001/
5 129"'bO 30 30 1569.28 1573.82 36 0.001/

" 133.,.80 30 24 /57/.58 1.575.b2 36 0.001/
8 140-eo 3'- 30 157Q84- 1581.2Z 48 0.1225
9 14/+30 3b 30 /570·75 /582./9 50 0./388

14 153"-0 3' 30 /509.bO 1583.80 56 0.1732
15 155-70 42 30 /509.29 1583.53 56 0./73')
lito 157-.50 31> 30 15(,8.')5 158.3.32 56 0./7b3
17 /59-00 31> 30 15(,8.£:3 158?>JO 5b 0.1852
18 159f90 30 e4 15(,7.53 158e.98 58 a1974-

I' Ibl.OO 3b 30 15(,6.86 1582.84- 5d 0./97'J
20 !b2'80 .3(, 30 /505.77 1582.(,,1 fp() 0.2057
2b 1/'7'20 30 24 1563./9 1582.04 "'- 0.2250
27 170-')0 30 24 154.0.98 /57b.('4 '-0 0./943
28 175-00 30 24- 1558.88 1570.17 50 0,/458
29 130-bO 30 24- 1569,(,7 157.3.70 34 0,0010
30 131-95 30 24- 15b9.% /578.99 34- aOolO
-31 184-85 30 Z4 1554-.57 /558.b/ 38 0.0010
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5CHEDULE: OF WEIR INLE.TS

Inlet Station W Eley: Elev. D
No. A 8 Ft.

t't. I't (MSL) Ft. (I15L)

I 109--80 80 1576.0 1565.8.. Z.O
7 137'10 10 1579.0 15&5.30 1.0

10 143+&0 10 1584.4 15..5.18 1.0
/I 145+70 10 1584.8 15r.5.14 1.0
Ii? 148+00 10 1584.5 15b5.09 1.0
13 151!+30 10 1584.0 15i-501 1.0
21 1(,4+10 12 1582.4 15i-Z.Ot. 1.0
2Z 178+70 10 /56-f;3 155!!U7 1.0
23 182'70 70 1559.9 1550.7.3 2.0
24 189+40 70 1557.2 1547.99 Z.O
25 193+10 10 155'.7 1547.80 1.0
32. 191+1.0 10 1557.1 1547.3Z 1.0
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MAINTEIIIAIIICE ROAD RAMP5

SPOOK HILL FLOODWAY
BUCKHORN-MESA WPP.
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FLOODWAY CHANNEL
LOOSE. ROCK RIPRAP SCHEDULE.

~Ramp

LI""ifs of loast!. rock ri ra fbr s/a' on':l.-l I

Chllnlll11 acavafion
poylines

15.0'

F/lrer
,Morer/ol

Station Ol'I'seT Thickness Remark.:J
t

in.
109+.30 11'-30' left 0 &gin Riprop
110 _30 1/'-30' leF'f 0 ene/Riprop
137.'-3 /1'- 30' lel't 0 B~inRiprop

137+77 1/'-.30' lefT 0 End RlproD
143+73 1/'-30' left 0 &9in.0prop
143~87 //'-.30'I",f 0 End Rlprop
/74+00 11'-32' 111ft fright 0 &zgin Rlprop
180+50 32'lett It> .3/!'right " &gil/I'ull channel
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IlIZ+70 .3Z'left It> .3Z'r19M ~ End full channel
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18'-+04 //~32' ( 49' left 0
187-00 II'IS'/ i?!J'-50' t- End romp-
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187-70 11:35' kl'f ~ right ~ End tronsiNon
190+00 11'-35' lef't ( right ~ End Rlprop
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WEIR INLET No. 23 DIVERSION DIKES

SPOOK HILL FLOODWAY
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U. SSg~tcNSERVATION SERVICE .

--~~-'--------------- -:~~ ;:~~~=====~~~=-====~=~~~-~=~.. t-_~, .. ------ T,.. _

. te-7fi> Ht Drawin, No.
T..... .s~§.~ .. ----;~ ~~.J~ 7 _E - 2. '37Q6

PJ M ••__•• 7:.__• of 18
c........ Fl•• SCI- 313 C

I'

~weIr Inlet No. .e.3 ,
STd. 18Z'7,C) \,

t .\.,
I

20

FH.TIN

o

~ PLAN

SCALE

20

SE.CTION @
(Not to scale)

o

35.0'I·

Chonnel../
excovotlon
pay/ines

. ChQnne/ Excqvatlon
Existing grotlnd 1m) ~:OY!JnS"'l:""'_._"",,_

--....---------- ,- I r
4

.
0

' "'1
E/ev. 15~~.O

Loose rock d
riprap L Existl'!9 gratin

Ime
~~~._-

Elev. 15t:.&-.O

8.0'

SECTION @
(Not to scale)

Channel excavation ./ A

pay/1m's SECTION @
(Not ro scale)

Loose rock
rif'rop"

I
I
I
I
I
I
I
I
I

I

I

I

I

I

I

•

I



PROFILE ON It DIKE EXTENSION

3D.0't

ALIGNMENT TAe>LE
FOR i DIKE EXTENSION -

Stotion Bearing

0-00
N4°09'el" W

/-00
Ne,D4'}'zrW

4+20
NOo4,'zrW

7+!Jor

SEDIMENT BASIN DETAILS

~ Culvert

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

SPOOK HILL FLOODWAY
BUCKHORN- MESA w.P.1?

MARICOPA.& PINAL COUNTIES. ARIZONA

---......,o \
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PROFILE. ON g; DIKE
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U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

SEDIMENT BASIN $ WEIR INLET No. 24 DETAILS

SPOOK HILL FLOODWAY
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wi,., ti«3
wropptld
ach pole

SECTION @

U
Note: FOr pme._nt 01' liIM posh In grttnite,

drill hoM3, to the t:kpfJi rtltluired, ofmox­
Imwn d/ame'/rr ~uol to or Ics than ft1e
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NOTE

SVERDRUP 8c PARCEL AND ASSOCIATES, INC.
CONSULTING ENGINEfIS

TEMPI ....IZ.

U. S. DEPARTME AGRICULTURE
SOIL CONSE N SERVICE

"5tp.::?~ H IL.l- f=. ~. c:::;..
1!!J\,.l~t-lt:='~n t'T'1e;e.--- w. /p. p.
~I~ .. I'"' ......I-~. ~1-z:,pnA

GENERAL

NORTI·-I PUMP:
90gpm af 275 feet f.ct.h. - !5Hp TcFC Mofor) 230V-3ph-60Hz,
3500rprn
SOUTH PUMP:
90 gpm al 275 feef f.d.h. 15Hp TEFC Motor) 2.3011- 3ph - 60 Hz
3500 rpm
Pumps shCl/I be dtagonally spl/I C4Se, two-slage). Aurora .serteS 4.31,
size lYE x 3" 9) type AD I w/llj enclosed orcnze lmj:Jelkr .
Pump cind m()/-or sMII be mounted on 4 hNV!l fbrmed sleel base pl<ife.)
prime ctJOlfet:l.
Pumps shdlll be etju/ppecl w/fh mech~n/c<!ll Crane f!!?e 21 .sed/Is i
.316 Sfa/nless slee/ slla!'! sleeves ; remwahle c<$Sin.9 rln9s, n?<iaW 01'
brMze .mq'dowelled In ;olace to prel-'enl rolal/on; heavy cluly .
0/1- luhrt~ated bet!irings) wlfh trans~renf,lemperec( 91<$55 oil r.eservolr.s/
wafer slmger8 on sicle next to pump gl4ndl LovejOy rubher-tn- .,hedr
flu/ble coupl/ngs t!ind. couplIng gu~rds.. .
Pump casings shall dlC/gMdllr spl/I, .!Iell- vmlllJg , m8de of ~sllron
tJf a min. fens/Ie slren3th of .3~OOO 1/;5. dncl c¥llow a 250 f'Si (J<9.$6

wtJrklng pressure.
Pumps' sh<'fll be non-ov~r/odding <3 f "bove design centillions or dl d
second de.stgn poinf of 135 gpm at 205 ff. M«I. Shufolf hNd
sha,11 be approx. .315 ft. Design operatl"9 pump efli'c/encg shCJII k
mm. 51"- .

PUMP SPECIFICAELOIV_

I. City Water Tcfp I Meiers and Backflow Preventers sh<!lll be
Ins/ailed under this Contract as re9uired by appllcCJble Codes.

2. To 1'/11main pipe aetuqfe 4~fllobe poftern elecfr/c valve by
manual bleed nuf t:met use cify water pressure on/y,

3 .. Pump Shall nor be opera-ftrd )I//)e/7 the I77tRnual f'low confrol
on fhe 4" 910be paffern eleefrie valve is /n c/osecl posit/on

1'-"- r .3'.,"
Lautler

PreCQst elecfr/cal mQnhole

- '!INi'll/CAr C't:mt:,;,,1i p-,
#4 bars, (,'o.c. each _y

.5r,.udt'"ure exct:lVo"';'"
p<>y/,;'<!!.s

c1i"r.3'/2'X3/s"Angle
(4r~'d)

Precast electrICal mQJ?hole

Ek... 1593.5S
EII"- '59/!." Top," LDu«r

0.""

i i !....-..._--"" L_..... ~ _ _.: .J

.1

~2")('" kchor Bt!)!rs
(tS re,?W)

SECTIONAL ELEVATION OF PUMP STA nON
( Ntd" To ",,,,ole)

8~ 11> f9" 0' LOutl,r
Lr----;.--I---,--....L.---,

1-- _..1__ --'---,-
I I

I

I
!I-·~====~~/O===../ ::::::J

eK/.sf,~ grtJUnd li_

~ruct21re.

bockFil1 poyline.s

0.5'

I
I
I
I
I

1I2'NJ(~- Anl!m.r 8J/T.<
(4 ref'd) :'

2:Z~x51/)(2.~kW'lde

t3,.~ke-r

14'"Needle Valve, Morsh MFr;­
pattern, PININS332; wip/~

I I II
300 fI< Weld Neck r!cmge ~ 1f/2"

I : II
Fonnetlstl!el~ , 4"'''lfa'' welding !i?edt./cer- Sfd. schedule

,J-rS"J(,rwtdl - II W-L_~--+-----4',",~- weldIng Reducer - Sfd.schedule
4n9/~ , 1"-t:Ui!I. su.mphf,/e _ . _,__ I

T i~ni'oor.~ if[ltE==~---=7-~ 'I Weld NeckElanges - 4'"t..Bdder "I 4" - 200psi ButterT/!! Valve wi/h
h'''9ht:B!~" .~ - Ge~r Operator 1 we<!lfherproof

~ Lay"v/:, ~ High -Pressure Shutoff Swlfch Keysfone NEa39
~ PoinT sel 10 bresk at 150psi - see eleefr.

,/ v). /\X:y\X ,/\ ---,,," ~A-' -L .J d ",' h' ," )c X:. 1/ \ >r r' --- ---, uop,er - unc.iergroun c.ilse arge pipe tine<' /\ /: I) ',f. iI_:JO,0 W,/di,,~ ell, I.~rad", -, " I ----1 ,II I- _ '4"steelpipe, sid. schedule 1 to 4' PJlC pipe
/- \, y \11 \ stlindlJrd schedule. __ --.:. j- - - ~- I class a,'00
yVJ A II ',,)(\ x Y'\)-.-<\...x 'I

\~Y~II 4""45"Elhtlw,'.:Jtd. ~ .,uk 4"Check Iklve In drop ~ Mission Duo -Check tlt!ilve 51!11e 8, series 250
)( --f--- ·(."'-IZ5' Wt!Io' neck naJ7~ followed b!l: 4" Reduced Pressure B<:1cKf"/ow Prevenler assembly
¢~ \ >?<:x. 0 x\x \AJ Ralnhird RP-400) consisting of 4 N flan/l,ed Y-Slrqlner, (a) 4"fkmgeq'
'>(\ A '\ :-I-NGlobe pafternelecfricr>!tmote O.S. $y. t3ate Valves rafed 250,051, on ed-her end of f/t!mged &ckflow

, v, control valve ('slow opel7/ng ond R-evenler . I I I
(\)' (\Closiag) with /2!> Ib. cl4SS I"/onges ...... . h/\x). coiI240VA.C.,60Hz,lphose ----DISC arJe Pre!'Sure 6CJuge : 0-.300psl
)( )( 0 Rq/n Bird Mod. No. EGV- 400 4'12'" dial, molded plJeno//c case ft./rref sfyle
0~ f-twNPT m~/e coltom connect/o!'; reedllorafor-

PUMP ARRANGeME.Ni.('pLAN{A~" Marsh P6-7.J series - Inslall wilh f/4' Needle

f
. , '\ tI.,.lve, Marsh MPG-paflern ) piN: N5.332

No .sc~/e 1 I i I
4- x4 Sf,..! Cotler \ 11lflJndergrot./nd s,uclion pipe l!fie Ifom CI:Y Main / Meier
I Fr4l17'1e Adapfer - t./ndergroundsuetIon I I 4' PVC class 200 1LLl

pipe line - \ l=t)
4"sleel pipe -sttSnchrcl schedule,
to 4'"PJ!C c!CiSS 200(LJRI4). \ . I

j:::

Anchor 84!t!;-(~rIo/<r)
J7S"X/2" J-80I1':s w/3'"
#>",<>4- emb«l 6" in
cone",,. - use Pump.__---4I-"--<---.-----+- ~,

a<>se .t&r TemfOlare..

I~' K ,4'-(;'"
Lduver • ft:> be placed­
on #uu,-t __ISr -S'd'IS
or Pump HOu.selS

/'-,~ X 3'-/."
Lot./tI.r

iT
I I
I I

I
I

I I

I \
I I
I I
I I
I

rl­
I I
I I
I I
I I
I I

I
I
I
I
I
I
I

I I
I I

I i
LJ_



7-E-Z.5"lQe.
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u. S. DEPARTME
SOILCONSE

® Reloy cabinet. NEM/1 I<? ~nclo5ure wiTh S9uare
o Closs 8501, 7f/p<5' GPO-RO, ,e.30Yo 0. C. re/t:!'f/.,
1'(/11 wov~ bridqe rt?cflrier, & 2501/. /Use blocks

-er"~1G- I-IIL..L.. 1='. ~.t&.
""l)o:::ofo=:. +-I.::>1""<'l m 5"EA \No tor: I"":

I'!"'Y"''''''~'''''' + ~n..-.:... e::;,,::;>., /-'IP'IS:~r"lA

NOTES

® Receptade, duplex NEMA 5-15R wlth stamiorcl Cover

SVERDRUP Be PARCEL AND ASSOCIATES, INC.'
CONSULTiNG ENGINEERS

PHOENIX. ARIL

EQUIPMENT LIST

® Comhinollon molor .sforfer, fusible disconnecT ~wilt:h
fype, NEMA size Z sfQrfer wifh 3-0.L. elemenf!l, Z40Y.
coil,/nfernolresefand NEMA IZ enclosure. 5fuoreO
CIQ$s 8538. 7}pe 5DA-Z. Provide 0/1 tighf.A'e'yoperQf~
"Hond·OI'I'-Aufo"selecfor swif.ch indoor. Install 50A.
Bu#mon Fusefrons in fuse dips.

@Loadcenfer, IZOjZ40V, IjtJ,!l1¥, NEMA .1 endosure,
Bryant Cofalag Nfl. 4-B SL wifh 40A,Zp, main bNoker
Ont:l 4-Z0A, Ip, branch eir(;uif breakers. All cir~<Jifbrea/rers
sholl nQve 10,000 A.I. C.

@ Llghfing I',·dures., 2 kg.y/~= Porc<9loin sockll'fs wi#l2-IOOA
Lamps

@ Toggle swHch, 15A,IP.

I. Condudor fbr inslollofian in rocewo,y6 4holl /;~ type
THHN- THWN far '8 and sJ710ller and tjpe THW fOr
#6> ond IQrger.

Z. Unisfruf .sholl b. CIS supplied by' Precosf !-IanL/fad,'''J eg.
or e9u,volenf-

@ Meier sodrer, 10014, I:eO/Z40¥" 3(11, 41¥, Circle A-W
Cololog N!Z.II7. .'

lOA.

3·0.i..

2A.

--~

I

I

Frrigaflon Confroller
pump start co/doc!. .

Elecfr/c Cdnfrol WINe

PUMP CONTROL SCHE:MATIC

H

_________ .240V-,-_. -.------1

I :
~--II------'LL...--{_~j

rHigh pr~$$ure

cufouf swifch
I

lOA.

pump Sf-ofIOn
:See MeehanlGal drawln!! ~heef nt:!'. :!J::a.

Inserf 2 -li'O"
uIU$fr"ta in

Wall os sho....n

H/gh pressure Cu1'Q</f' SWIM

2-~/e. 1-'12 soeC',~' }
~(fO Irrigation confroll<5'r
IT: pwnp slarf confacls) S~e sheels I'? I'hru Z5

r 120V. power 10 I'or cono'(//f pions. '. (,
IIP Irri9crf/on conlroll<5'r5. gee '!!!>heed !!JI Fe>,... 6c.h~rn~e.lc. f" e,,-

'"III 5

Plyboard 4'0"X 4'OK X%"
BaH roclI7isfrufNiflt 1,/2"bolfs (4""'I'c!)

2'#12,1%"

SECTION A-A
5eQI.. : 'I.e",1'-0"

PLIIN

~PJ/C fa GRS conduif
. odopfer set I'Iu5h

n.:":":",J:."."-r-:""-=-.....~:O-:-7..,,•."'.,""",wifl, surl'bce orwoll

III
III
iii
1,1 I

2- #12, I- Pl2 SDBC, 1Iz "'-.-",,"'/+1i"l~"i:"'---+-+---

// !\~ 3-#~, 1-#6 SDBe/"
( I '-

.....-----1-'----,>-1

: :1

I IS H.P. II
I Pump t Motor
\ II
\ )1

a-- I

#1S0BC
4 -"'/~ Y2'--+-..J.-r--rIm;.LJlr.ln;T~G -"'12/'I4

K

z·Conduit $erJ/l~e-':::;:::P~~I=--=:"':
conducfors Ibrl7l~hed

{ln5Mlled by SI?P.'

,.
FEET

3/.."x 10'-0"9MundrOd\
"45DBC

Dippole Furnished CMd instolled by
S.R.P.· V...riry exocflocaftiminf'ield~.

Sfub co"d"if up 1'0· above _
fi",shed 9rQde -----

Provide ZO '-0"Min. len!Jfh of'.
114 30BC In slob per Sed/on 260-816
of' fhe 1971 Arizona Elecfr;~al ~od~.

IN

Elect-ric cDntrol valve

SCALE

r 0
e




