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regarding these specifications should

be made to:

These specifications distributed by

Water and Power Resources Service

Lower Colorado Region

POBox 427

Nevada Highway and Park Street

Boulder City. Nevada

PHONE INQUIRIES

Contracting Officer,

Boulder City, Nevada 702-293-8459
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SALT-GILA AQUEDUCT-REACH 1A

SALT-GILA DIVISION, ARIZONA

CENTRAL ARIZONA PROJECT

FOREWORD

Reach 1A of the Salt-Gila Aqueduct is located approximately 25 miles east of phoenix, Arizona, in
Maricopa County. The Salt-Gila Aqueduct is a feature of the Central Arizona Project which will convey
Colorado River water to the Central Arizona service area in the Gila River Basin which encompasses
large agricultural areas as well as the metropolitan areas of Phoenix and Tucson.

The principal features of the work include earthwork for and construction of approximately 5.61 miles
of unreinforced concrete-lined aqueduct and approximately 0.37 mile of reinforced concrete-lined
aqueduct for Reach 1A of the Salt-Gila Aqueduct and approximately 0.67 mile of reinforced
concrete-lined aqueduct for reach 12 completion of Granite Reef Aqueduct. Structures include
bridges. overchute pier. floatwells. and fencing.

Note: Wherever the word "canal" appears hereinafter in these specifications, it means the same as
the word "aqueduct."

BIDS UNDER THESE SPECIFICATIONS ARE SUBJECT TO THE AFFIRMATIVE ACTION
REQUIREMENTS OFTHESPECIFICATIONS FOR EQUAL EMPLOYMENT OPPORTUNITY.

(Price $20.00)
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SPECIFICATIONS 3D-C7471

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

TO: U.S. DEPARTMENT OF THE INTERIOR
WATER AND POWER RESOURCES SERVICE

in strict accordance with the General Provisions (Standard Form 23-A), Labor Standards Provisions Applicable to
Contracts in Excess of $2,000 (Standard Form 19-A), specifications, schedules, drawings, and conditions, for the
following amount(s) stated in the accompanying Bidding Schedule(s).

DATE OF INVITATION

**

SPECIFICATIONS 3D-C7471

REFERENCE

BIDDER·S NAME AND ADDRESS (Include ZIP Code) (rype or print)

*

1

I
!-::-:--:--:---:---::--:----:-:ITELEPHONE NUMBER (Includ<J A_ Code) IDA:E

I * I

BID fORM
(Construction Contract)

Salt-Gila Aqueduct-Reach 1A
Sait-Gila Division, Arizona
Central Arizona Project

NAME AND lOCATION OF PROJECT

/lead the instructions to Bidders (Standard Form 22).
This form is fo be submitted in SIN GL E

r
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* To be filled in by bidder
* * Not· necessary for bidder to fill in

21-109 (Continue on other side) STANDARD FORM 21 (Rev. 2-79)
Prescribed by GSA, FPR (41 CFR) 1-16.401

Water and Power o/p (f)-80)



and agrees that, upon written notice that a preliminary examination of the bids indicates that he will be the
successful bidder, he will ~ithin 10 calendar days (unless a longer period is allowed) after receipt of the
prescribed forms, execute Standard Form 23, Construction Contract, and give performance and payment bonds
on Government standard forms, if these forms are required, with good and sufficient sureties: Provided, That
contract and bond forms executed by the bidder prior to award of the contract will become effective only if
his bid actually is accepted within the time established herein. The undersigned further agrees that, when
reinsurance agreements are contemplated, all necessary reinsurance agreements will be on Government forms
and will be executed and submitted with the bonds. However, when an additional period of 15 days (not to
exceed 45 calendar days) is author,ized by the procuring activity" reinsurance agreements may be submitted with­
in such period after the execution ,of the bond.

The undersigned agrees, if awarded the contract, to commence the work within the specified number of calendar
days after the date of receipt of notice to proceed, and to complete the work within the number of calendar
days after the date of receipt of notice to proceed as stated in the specifications.

Performance and payment bonds shall be furnished when (1) the contract award resulting from this bid exceeds
$25,000, or (2) bonds are specifically required by the INVITATION FOR BIDS (Standard Form 20).

Each contractor receiving an award over $10,000 shall identify its principal place of performance and furnish
its DUNS number if one has been assigned.

* Bids acceptance Period. Bids offering less than 60 days for acceptance by the Government for the date seHor
opening will be considered nonresponsive and will be rejected. Bid acceptance period is *__ days (60 days
unless indicated otherwise).
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T~e ritpresentations C!n~ certifications on the accompanying STANDARD FORM 19·8 are made a part of this bid.

*

*

*

*

*

ENCLOSED !S 8iD ·GU"RANIEE. CONSiSTING Of

NAME Of alOOEk fTXP8 ur print)

BUSINESS ADDRESS (Typ. or print) (I.•clud. "ZIP Cod.")

BV ISignafctre in ink. Type 01' print name under signature)

TITLE (Typo or print)

fUll NAME Of All PARTNERS (Ty~ or print)

*

liN THE AMOUNT Of

I *

I
I
I

DIRECTIONS FOR SUBMITIING BIDS: Enyelopes containing bids, guarantee, etc., must be sealed, marked, and addressed as follows:

Address to the WATER AND POWER RESOURCES SERVICE indicated in the specifications as the office for receiving bids.
The following properly filled out bid identification must be placed on the left side of the envelope containing the bid:

BID for ;(SPECIFICATIONS 3D-C74711
To be opened (Time and date of Opening)
BID of (Name of bidder)

I..
J; U.s. Government Printin~ Office: 1980-678-626)548 Reg 8

CAUTION-Bids sholi.'d not be qualified by exceptions to the bidding conditions. STANDARD FORM 21 Back (Rev. 2-79)

I



,'\·07T.-Bids must set fort!J full. accurate. 'l1ui compil'll' inlolll1,ttion ,IS r£·quirl'd by Ibis illlil,llion for bids (inc/tltiing
allac!Jmmts). T!Je pl'n,tlty for making false st,ltemmlJ ill bids is prescrib"d ;'1 IS e.s.c. IOO!.

4. TYPE OF ORGANIZATION

He operates as an 0 individual, 0 partnership, 0 joint venture, 0 corporation, incorporated In State of

2. MINORITY BUSINESS ENTERPRISE
He 0 is, 0 is not a minority business enterprise. A minority business enterprise is defined as a "business, at least 50

percent of which is owned by minority group members or, in case of publicly owned businesses, at least 51 percent of
the stock of which is owned by minority group members," For the purpose of this definition, minority group members
are Negroes, Spanish.speaking American persons, American-Orientals, American-Indians, American-Eskimos, and American­
Aleuts,"

DATE OF BID

STANDARD FORM 19-B, JUNE 1976 EDITION
GENERAL SERVICES ADMINISTRATION
FED. PROC, REG. (41 CFR) 1-16.401 AND 1-16.701

REFERENCE (Enter same No.(s) as on SF 19. 21 and 252)

(Conlitruction and Architect-Engineer Contract)

(For use with Standard Forms 19. 21 and 252)

REPRESENTATIONS AND CERTIFICATIONS

NAME .'ND ADDRESS OF BIDDER (No., Street. City. State, and ZIP Codel

In negotiated procurements, "bid" and "bidder" shall be construed to mean "offer" and"offeror."
The bidder makes the following representations and certifications as a part of the bid identified

above. (Check appropriate boxes.)

1. SMALL BUSINESS

He 0 is, 0 is not, a small business concern. (A small usiness concern for the purpose of Government procurement
is a concern, including its affiliates, which is independently' wned and operated, is not dominant in the field of opera­
tions in which it is bidding on Government contracts, and can further qualify under the criteria concerning number of
employees, average annual receipts, or other criteria as prescribed by the Small Business Administration. For additional
information see governing regulations of the Small Business Administration (13 CFR Part 121)) .

3. CONTINGENT FEE

(a) He 0 has, 0 has not, employed or retained any company or person (other than a full-time bona fide employee
working solely for the bidder) to solicit or secure this contract, and (b) he 0 has, 0 has not, paid or agreed to pay
any company or person (other thana full-time bona fide employee working solely for the bidder) any fee, commission,
percentage or brokerage fee, contingent upon or resulting from the award ofi'this contract; and agrees to furnish informa­
tion relating to (a) and (b) above as requested by the Contracting Officer. (For interpretation of the representatiou. inc/ud­
ing the term "bona /ide employee." see Code of Federal Regulations. Title 41, Subpart 1-1.5.)

5. INDEPENDENT PRICE DETERMINATION

(a) By submission of this bid, each bidder certifies, and in the case of a joint bid each party thereto certifies as to his
own organization, that in connection with this procurement:

(1) The prices in this bid have been arrived at independently, without consultation, communication, or agree­
ment, for the purpose of restricting competition, as to any matter relating to such ,prices with any other bidder or with
any competitor;

(2) Unless otherwise required by law, the prices which have been quoted in this bid have not been knowingly
disclosed by the bidder and will not knowingly be disclosed by the bidder prior to opening, in the case of a bid, or
prior to award, in the case of a proposal, directly or indirectly to any other bidder or to any competitor; and

(3) No attempt has been made or will be made by the bidder to induce any other person or firm to submit or
not to submit a bid for the purpose of restricting competition.
(b) Each person signing this bid certifies that:

(1) He is the person in the bidder's organization responsible within that organization for the decision as to the
prices being bid herein and that he has not participated, and will not participate, in any action contrary to (a) (1)
through (a) (3) above; or

(2) (i) He is not the person in the bidder's organization responsible within that organization for the decision
as to the prices being bid herein but that he has been authorized in writing to act as agent for the persons respon­
sible for such decision in certifying that such persons have not participated, and will not participate, in any action
contrary to (a)(l) through (a) (3) above, and as their agent does hereby so certify; and (ii) he has not participated,
and will not participate, in any action contrary to (a)(l) through (a)(3) above.
(c) This certification is not applicable to a foreign bidder submitting a bid for a contract which requires performance

or delivery outside the United States, its possessions, and Puerto Rico.
(d) A bid will not be considered for award where (a) (1), (,,) ( .'\), or (h) above, has been deleted or modified.

Where (a) (2) above, has been deleted or modified, the bid will not be considered for award unless the bidder furnishes
with the bid a signed statement which sets forth in detail the circumstances of the disclosure and the head of the agency,
or his designee, determines that such disclosure was not made for the purpose of restricting competition.
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NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR CERTIFICATIONS
OF NONSEGREGATED FACILITIES

THE FOLLOWING NEED BE CHECKED ONLY IF BID EXCEEDS $10,000 IN AMOUNT.

6. EQUAL OPPORTUNITY

(c) Bidder shall insert in the applicable space below, if he has no parent company, his own Employer's Identification
Number (E.!. No.) (Federal Social Security Number used on Employer's Quarterly Federal Tax Return, U.s. Treasury Depart­
ment Form 941), or, if he has a parent company, the E.I. No. of his parent company.

•
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IBIDDER

* u.s. GOVERNMENT PRINTING OFf1CE , 1175-<>-S8O-4ll8 '18-1

MAIN OFFICE ADDRESS (No., S're.', Cily, SIal., a"d ZIP Code)

~I PARENT COMPANYEMPLOYER
IDENTIFICATION NUMBER OF

NAME OF PARENT COMPANY

8. CERTIFICATION OF NONSEGREGATED FACILITIES

(Applicable to (1) contracts, (2) subcontracts, and (3) agreements with applicants who are themselves performing federally
assisted construction contracts, exceeding $10,000 which are not exempt from the provisions of the Equal Opportunity clause.)

By the submission of this bid, the bidder, offeror, applicant, or subcontractor 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. He 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 perform their services at any location, under his control, where segregated facilities are
maintained. The bidder, offeror, applicant, or subcontractor 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 "~gregated facilities" means any waiting rooms,
work areas, rest rooms and wash rooms, restaurants and other eating areas, time clocks, locker rooms and other storage or
dressing areas, parking lots, drinking fountains, recreation or entertainment areas, transportation, and housing facilities pro­
vided 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 otherwise. He' further agrees that (except where he has obtained identical
certifications from proposed subcontractors for specific time periods) he will obtain identical certificatons from proposed sub­
contractors prior to the award of subcontractors exceeding $10,000 which are not exempt from the provisions of the Equal Op­
pcrtunity clause; that he will retain. such certifications in his files; and that he will forward the following notice to such pro­
posed subcontractors (except where the proposed subcontractors have submitted identical certifications for specific time periods):

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. The certification may be submitted either for each subcon­
tract or for all subcontracts during a period (i.e., quarterly, semiannually, or annually).

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

9. CLEAN Am AND WATER
(Applicable if the bid or offer exceeds $100,000, or the contracting officer has determined that orders under an indefinite

quantity contract in any year will exceed $100,000, or a facility to be used has been the subject of a conviction under the Oean
Air Act (42 U.S.c. 1857c--8(c)(l» 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 performance of this proposed contract has 0, has riot 0, been listed on the Environ­

mental Protection Agency List of Violating 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 Protection Agency, indicating that any facility which he proposes to use for the per­
formance of the contract is under consideration to be listed on the EPA List of Violating Facilities.

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

He 0 has, 0 has not, participated in a previous contract or subcontract 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;
he 0 has, 0 has not, filed all required compliance reports; and representations indicating submission of required compliance reports,
signed by proposed subcontractors, will be obtained prior to subcontract awards.

(The above representations need not be submitted in connection with contracts or subcontracts which are exempt from
the equal opportunity clause.)

7. PARENT COMPANY AND EMPLOYER IDENTIFICATION NUMBER

Each bidder shall furnish the following information by filling in the appropriate blocks:

(a) Is the bidder owned or controlled by a parent company as described below? 0 Yes 0 No. (For the purpose of
this bid, a parmt company is defined as one which either owns or controls the activities and basic business policies of the bidder.
To own another company means the parent company must own at least a ma;ority (more than 50 percent) of the voting rights
in that company. To control another company, such ownership is not required; if another company is able to formulate, deter­
mine, or veto basic business policy decisions of the bidder, such other company is considered the parent company of the bidder.
This control may be exercised through the use of dominant minority voting rights, use of /JToxy voting, contractual arrangements,
or otherwise.)

(b) If the answer to (a) above is "Yes," bidder shall insert in the space below the name and main office address of the
parent company.

STANDARD FORM 19-B (Back) JUNE 1976 EDITION
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SUPPLEMENT SHEET TO STANDARD FORM 19-8

a. The following is added as item 10 of Standard Form 19-B:

10. REPRESENTATION, AFFIRMATIVE ACTION PROGRAM

The bidder represents that he (check appropriate box):

(a) 0 has developed and has on file

o 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 CF R 60-1 and 60-2), or

(b) 0 has not previously had contracts subject to the written affirmative action program
requirement of the rules and regulations of the Secretary of Labor.

b. The following is added as item 11 of Standard Form 19-B:

11. WOMAN-OWNED BUSINESS

Concern is 0 is not 0 a woman-owned business.

A woman-owned business is a business which is, at least. 51 percent owned, controlled, and operated by a
woman or women. Controlled is defined as exercising the power to make policy decisions. Operated is defined
as actively involved in th~ day-to-day management.

For the purposes of this definition. businesses which are publicly owned, joint stock associations, and business
trusts are exempted. Exempted businesses may voluntarily represent that they are, or are not, woman-owned if
this information is available.

c. The following is added as item 13 of Standard Form 19-B:

12. PERCENT OF FOREIGN CONTENT

The bidder/contractor will represent (as an estimate), immediately after the award of a contract, the percent
of the foreign content of the item or service being procured expressed as a percent of the contract award price
(accuracy within plus or minus 5 percent is acceptable). .



BIDDING SCHEDULE FOR
SPECIFICATIONS 3D-C7471

Bidswill be considered for award on the following schedule but no bid will be considered for award
for only a part of the schedule.

Divided items in the schedule shall be in accordance with paragraph 1.3.4.

SALT-GILA AQUEDUCT-REACH 1A

SALT-GILA DIVISION, ARIZONA

CENTRAL ARIZONA PROJECT

a. First 730,000 cubic yards 730,000 yd3

b. Over 730,000 cubit>yards 390,000 yd3

Amount

(Not to exceed
$75,000)

$-,-----­
(Not to exceed
5 percent of
total for
schedule)

5.00

Unit price

$__=6...",5-",0_

a

27,500 yd3

33,000 yd3

165,000 mi yd3

30,000 yd3

For the lump sum of,

For the lump sum of

For the lump sum of

1,030 lin ft

68,100 lin ft

18,000 Mgal

32,000 Mgal

Quantity and unit

SCHEDULE

b. Over 32,000 M (1.000)
gallons -

Work or material

a. First 32,000 M(1,00-0)
gallons

Mobilization and preparatory
work

9 Overhaul

8 Excavation for structures

7 Excavation for canal:

6 Furnishing and erecting chain
link fence on bridges

5 Furnishing and erecting chain
link fence

4 Prewetting canal prism and
adjacent areas

3 Water for dust abatement:

2 Clearing and grubbing

11 Compacting backfill about
structures

10 Backfill about structures

Item
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TOTAL FOR SCHEDULE $ ~

BIDDING SCHEDULE FOR
SPECIFICATIONS 3D-C7471

c

Amount

$-----

Unit price

$._----

57 lin ft

610 lin ft

11.300 Ib

9 beams

9 beams

9 beams

5 beams

22 beams

920 ft2

2,130 ft2

170 ft2

Quantity and unit

SCHEDULE-Continued

Work or material

Furnishing and erecting the
following lengths of AASHTO
type VI precast prestressed
concrete bridge beams for
roadway bridges:

89-foot 2-inch

Furnishing and laying 4-inch­
diameter pipe horizontally for
floatwells

81-foot 6-inch

104-foot 2-1/2-inch

81-foot l-inch

116-foot 8-1/2-inch

Furnishing and installing
miscellaneous metalwork

l/2-inch

l-inch

Furnishing and erecting 36825
pipe vertically for floatwells

Furnishing and erecting the
following lengths of AASHTO
type IV precast prestressed
concrete bridge beams for
roadway bridges:

Furnishing and placing l-inch­
thick laminated elastomeric
bearing pads

Furnishing and placing the
following thicknesses of sponge
rubber joint filler:

40

39

36

37

38

33

34

35

30

31

32

Item
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SCH EDU LE-Continued

Bidders furnishing domestic construction material only should disregard this sheet.

BIDDING SCHEDULE FOR
SPECIFICATIONS 3D-C7471

List below alternative bid prices based on the use of domestic materials for schedule items under
which foreign materials are offered as listed on the enclosed Water and Power (Construction) form
7-1532 entitled "Representations by Bidder Pursuant to 'Buy American Act''' (see paragraph at
bottom of front page of form 7-1532).

AmountUnit price

d

Quantity and unitWork or materialItem
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(over)

REPRESENTATIONS BY BIDDER PURSUANT TO "BUY AMERICAN ACT"

List below the lowest cost of domestic material comparable to each item
of nondomestic material shown above, based upon bidder's canvass of domes­
tic suppliers (as required by Paragraph (b)(2) on the back of this form).

The contractor will be limited in the use of nondomestic materials to
those listed above and those specifically exempt from the requirements of
the Buy'American Act as listed on the back of this form.

Cost delivered
to the job site

Cost delivered
to the joh site

Total $-------

Total $ _

Quantity
(weight, feet, no., etc.)

NOTE: Unless bidder intends to furnish NONDOMESTIC con­
struction material s it is unnecessary to complete
this form, but it should be returned with the bid•

Quantity
(weight, feet, no., etc.)

Name of each item
of nondome stic material

Name of each item of
domestic material comparable

to offered nondomestic material

If nondomestic construction materials are listed above, an alternate bid
may be submitted offering comparable domestic materials as described in
Paragraph (b)(3) on the reverse hereof. However, unless the bidder specifi­
cally states alternate bid prices for specific items of the schedule, based
upon use of comparable domestic materials, the bid will be evaluated only
on the basis of the foreign materials listed above.

Bidder represents that all construction materials to be used, other than
those specifically exempt from the requirements of the Buy American Act as
listed on the back of this form, will be domestic materials conforming to the
clause enti~led "Buy American, " of the General Provisions (Standard Form
23-A) except as noted below:

7.1532 (6-68)
Water and Power
(Construction)
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(2) Where it is alleged that use of domestic construction material would
unreasonably increase the cost:

(ii) For evaluation purposes, 6 percent of the cost of all additional
nondomestic construction material, which qualifies under Paragraph (i)
above, will be added to the bid or proposal.

(i) Data shall be included by the bidder, based on a reasonable canvass
of suppliers, demonstrating that the cost of each such domestic construction
material would exceed by more than 6 percent the cost of comparable non­
domestic construction material. (All costs of delivery to the construction
site shall be included, as well as any applicable duty. )

(3) When offering additional nondomestic construction material, bids
or proposals may also offer, at stated prices, any available comparable domes­
tic construction material, so as to avoid the possibility that failure of a non­
domestic construction material to be acceptable under (1) above, will cause
rejection of the entire bid.
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I*u.s. Government Printing Office: 1980-677-099/1165

Graphite, natural
Mica
Nickel, primary, in ingots, pigs,

shot, cathodes, or similar forms;
nickel oxide and nickel salts

Petroleum, crude oil; unfinished
oils and finished products

Platinum and platinum group metals
refined, as sponge, powder, in­
gots, or cast bars

Quartz crystals
Radium salts
Rubber, crude and latex
Sperm oil
Talc, block steatite
Tin in bars, blocks and pigs
Wax, carnauba
Woods of the following species:

Angelique, balsa, ekki, green­
heart, lignum vitae, mahogany,
and teak

INFORMATION REGARDING BUY AMERICAN ACT

Acetylene black
Asbestos, amosite
Bismuth
Books, pamphlets, newspapers,

magazines, periodicals,
printed briefs, and films which
are not printed in the United
States and for which domestic l

editions are not available
Cadmium, ores and flue dust
Calcium cyanamide
Chrome ore or chromite
Cobalt, in cathodes, rondelles,

or other primary forms
Cocoa beans
Cork, wood or bark and waste
Diamonds, industrial, stones
Fair linen, altar
Fibers of the following types:

Abace, agave, coir, jute, and
palmyra

Goat and kid skins

(a) The Buy American Act (41 U.S.C. lOa-lOd) generally requires that
only.domestic construction material be used in the performance of this con­
tract. (See the clause entitled "Buy American" in Standard Form 23-A, General
Provisions, Construction contract.) This requirement does not apply to the
following construction material or components:

(b)( 1) Furthermore, bids or proposals offering use of additional nondomes­
tic construction material may be acceptable for award if the Government deter­
mines that use of comparable domestic construction material is impracticable
or would unreasonably increase the cost or that domestic construction mate­
rial (in sufficient and reasonably available commercial quantities and of a satis­
factory quality) is unavailable. Reliable evidence shall be furnished justifying
such use of additional nondomestic construction material.
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INCLUSiON OF LABOR STANDARDS PROVISIONS
IN SUBCONTRACTS

The Labor Standards Provisions (Standard Form 19-A) must be inserted physically in all subcontracts for con·
struction work under the specifications. (Incorporation of these provisions by reference is not in compliance
with this requirement.)

Within 7 days after the making of each subcontract, the contractor shall provide a copy of the subcontract for
review by the contracting officer to determine compliance with this requirement. Such copy need not contain
the subcontract prices.
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NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION
TO ENSURE EQUAL EMPLOYMENT OPPORTUNITY

(EXECUTIVE ORDER 11246)

1. The offeror's or bidder's attention is called to the "Equal Opportunity Clause" and the "Standard Federal
Equal Employment Opportunity Construction Contract Specifications" set forth herein.

2. The goals and timetables for minority and female participation, expressed in percentage terms for the
contractor's aggregate work force in each trade on all construction work in the covered area, are as follows:

Goals and timetables for female utilization

Timetable Goals
(percent)

From April 1, 1978 until March 31, 1979 3.1
From April 1, 1979 until March 31, 1980 5.0
From April 1, 1980 until further notice 6.9

Goals and timetables for minority utilization

These goals are applicable to all the contractor's construction work (whether or not it is Federal or federally
assisted) performed in the covered area. If the contractor performs construction work in a geographical area
located outside of the covered area, it shall apply the goals established for such geographical area where the work
is actually performed. With regard to this second area, the contractor also is subject to the goals for both its
federally involved and nonfederally involved construction.

The contractor's compliance with the Executive Order and the regulations in 41 CF R part 60-4 shall be based on
its implementation of the Equal Opportunity Clause, specific affirmative action obligations required by the
specifications set forth in 41 CFR 60-4.3(a), and its efforts to meet the goals. The hours of minority and female
employment and training must be substantially uniform throughout the length of the contract, and in each trade,
and the contractor shall make a good faith effort to employ minorities and women evenly on each of its projects.
The transfer of minority or female employees or trainees from contractor to contractor or from project to project
for the sole purpose of meeting the contractor's goals shall be a violation of the contract, the Executive Order and
the regulations in 41 CFR part 60-4. Compliance with the goals will be measured against the total work hours
performed.
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TImetable

Until further notice

Trade

All

Goal
(percent)

15.8

I
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3. The contractor shall provide written notification to the Director of the Office of Federal Contract Compliance
Programs within 10 working days of award of any construction subcontract in excess of $10,000 at any tier for
construction work under the contract resulting from this solicitation. The notification shall list the name, address,
and telephone number of the subcontractor; employer identification number of the subcontractor; estimated
dolla:r amount of the subcontract; estimated starting and completion dates of the subcontract; and the geographi­
cal area in which the subcontract is to be performed.

4. As used in this notice, and in the contract resulting from this 'solicitation, the "covered area" for female
utilization is nationwide and for minority utilization is Maricopa County, Arizona.
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STANDARD FEDERAL EaUAL EMPLOYMENT OPPORTUNITY

CONSTRUCTION CONTRACT SPECIFICATIONS

(EXeCUTIVE ORDER 11246)

1. As used in these specifications:

a. "Covered area" means the geographical area described in the solicitation from which this contract resulted;

b. "Director" means Director, Office of Federal Contract Compliance Programs, United States Department of
Labor, or any person to whom the director delegates authority;

c. "Employer identification number /' means the Federal Social Security number used on the Employer's
Quarterly Federal Tax Return, U.S. Treasury Department Form 941.

d. '/Minority" includes:

(i) Black (all persons having origins in any of the Black African racial groups not of Hispanic origin);

(ii) Hispanic (all persons of Mexican, Puerto Rican, Cuban, Central or South American or oth!!f Spanish
Culture or origin, regardless of race);

(iii) Asian and Pacific Islander (all persons having origins in any of the original peoples of the Far East,
Southeast Asia, the Indian Subcontinent, or the Pacific Islands); and

(iv) American Indian or Alaskan Native (all persons having origins in any of the original peoples of North
America and maintaining identifiable tribal affiliations through membership and participation or
community identification).

2. Whenever the contractor, or any subcontractor at any tier, subcontracts a portion of the work involving any
construction trade, it shall physically include in each subcontract in excess of $10,000 the provisions of these
specifications and the notice which contains the applicable goals for minority and female participation and which
is set forth in the solicitations from which this contract reSUlted.

3. If the contractor is participating (pursuant to 41 CFR 604.5) in a Hometown Plan approved by the U.S.
Department of Labor in the covered area either individually or through an association, its affirmative action
obligations on all work in the Plan area (including goals and timetables) shall be in accordance with that Plan for
those trades which have unions participating in the Plan. Contractors must be able to demonstrate their
participation in and. compliance with the provisions of any such. Hometown Plan. Each contractor or
subcontractor participating in an approved Plan is individually required to comply with its obligations under the
EEO clause, and to make a good faith effort to achieve each goal under the Plan in each trade in which it has
employees. The overall good faith performance by other contractors or subcontractors toward a goal in an
approved Plan does not excuse any covered contractor's or subcontractor's failure to take good faith efforts to
achieve the Plan goals and timetables.

4. The contractor shail implement the specific affirmative action standards provided in subparagraphs 7.a.
through p. of these specifications. The goals set forth in the solicitation from which this contract resulted are
expressed as percentages of the total hours of employment and training of minoritY and female utilization the
contractor should reasonably be able to achieve in each construction trade in which it has employees in the
covered area. Covered Construction contractors performing construction work in geographical areas where they
do not have a Federal or federally assisted construction contract shall apply the minority and female goals estab­
lished for the geographical area where the work is being performed. Goals are published periodically in the
Federal Register in notice form, and such notices may be obtained from any Office of Federal Contract Compli·
ance Programs office or from Federal procurement contracting officers. The contractor is expected to make
substantially uniform progress in meeting its goals in each craft during the period specified.



5. Neither the provisions of any collective bargaining agreement, nor the failure by a union with whom the
contractor has a collective bargaining agreement, to refer either minorities or women shall excuse the contractor's
obligations under these specifications, Executive Order 11246, or the regulations promulgated pursuant thereto.

6. in order for the nonworking training hours of apprentices and trainees to be counted in meeting the goals,
such apprentices and trainees must be employed by the contractor during the training period, and the contractor
must have made a commitment to employ the apprentices and trainees at the completion of their training, subject
to the availabilitv of employment opportunities. Trainees must be trained pursuant to training programs approved
by the U.S. Department of Labor.

7. The contractor shall take specific affirmative actions to ensure equal employment opportunitY. The evaluation
of the contractor's compliance with these specifications shall be based upon its effort to achieve maximum results
from its actions. The contractor shall document these efforts fully, and shall implement affirmative action steps
at least as extensive as the following:

a. Ensure and maintain a working environment free of harassment, intimidation, and coercion at all sit!:!s, and
in all facilities at which the contractor's employees are assigned to. work. Ih~ con~ractor, wher~ lJossi-9!e, will
assign two or more women to each construction project. The c9ntractor shall specifically ensure that all
foremen, superintendents, and other on-site supervisory personnel 'are -aware of and carry out the contractor's
obligation to maintain such a working environment, with specific attention to minoritY or female individuals
working at such sites or in such facilities.

b. Establish and maintain a current list of minoritY and female recruitment sources, provide written
notification to minoritY and female recruitment sources and community organizations when the contractor or
its unions have employment opportunities available, and maintain a record of the organizations' responses.

c. Maintain a current file of the names, addresses, and telephone numbers of each minoritY and female
off-the·street applicant and minoritY or female referral from a union, a recruitment source, or communitY
organization and of what action was taken with respect to each such individual. If such individual was sent to
the union I'liring hall for referral and was not referred back to the contractor by the union or, if referred, not
employed by the contractor, this shall be documented in the file with the reason therefor, along with whatever
additional actions the contractor may have taken.

d. Provide immediate written notification to the director when the union or unions with which the contractor
has a collective bargaining agreement has not referred to the contractor a minoritY person or woman sent by
the contractor, or when the contractor has other information that the union referral process has impeded th~

contractor's efforts to meet its obligations.

e. Develop on-the-job training opportunities and/or participate in training programs for the area which
expressly include minorities and women, including upgrading programs and apprenticeship and trainee
programs relevant to the contractor's employment needs, especially those programs funded or approved by the
Department of Labor. The contractor shall provide notice of these programs to the sources compiled under
7.b. above.

f. Disseminate the contractor's EEO policy by providing notice of the policy to unions and training programs
and requesting their cooperation in assisting the contractor in meeting its EEOobligations; by including it in
any policy manual and collective bargaining agreement; by publicizing it in the company newspaper, annual
report, etc.; by specific review of the policy with all management personnel and with all minoritY and female
employees at least once a year; and by posting the company EEO policy on bulletin boards accessible to all
employees at each location where construction work is performed.

g. Review, at least annually, the company's EEO policy and affirmative action obligations under these
specifications with all employees having any responsibilitv for hiring, assignment, layoff, termination, or other
employment decisions including specific review of these items with on-site supervisory personnel such as
superintendents, general foremen, etc., prior to the initiation of construction work at any jobsite. A written
record shall be made and maintained identifying the time and place of these meetings, persons attending,
subject matter discussed, and disposition of the subject matter.
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h. Disseminate the contractor's EEO policy externally by including it in any advertising in the news media,
specifically including minority and female news media, and providing written notification to and discussing the
contractor's EEO policy with other contractors and subcontractors with whom the contractor does or
anticipates doing business.

i. Direct its recruitment efforts, both oral and written, to minority, female, and community organizations, to
schools with minority and female students, and to minority and female recruitment and training organizations
serving the contractor's recruitment area and employment needs. Not later than one month prior to the date
for the acceptance of applications for apprenticeship or other training by any recruitment source, the
contractor shail send written notification to organizations such as the above, describing the openings, screening
procedures, and tests to be used in the selection process.

j. Encourage present minority and female employees to recruit other minority persons and women and, where
reasonable, provide after school, summer, and vacation employment to minority and female youth both on the
site and in other areas of a contractor's work force.

k. Validate all tests and other selection requirements where there is an obligation to do so under 41 CFR part
60-3.

I. Conduct, at least annually, an inventory and evaluation at least of all minority and female personnel for
promotional opportunities and encourage these employees to seek or to prepare for, through appropriate
training, etc., such opportunities.

m. Ensure that senority practices, job classifications, work assignments, and other personnel practices, do not
have a discriminatory effect by continually monitoring all personnel and employment related activities to
ensure that the EEO policy and the contractor's obligations under these specifications are being carried out.

n. Ensure that all facilities and company activities are nonsegregated except that separate or single-user toiiet
and necessary changing facilities shail be provided to assure privacy between the sexes.

o. Document and maintain a record of all solicitations of offers for subcontracts from minority and female
construction contractors and suppliers, including circulation of solicitations to minority and female contractor
associations and other business associations.

p. Conduct a review, at least annually, of all supervisors' adherence to and performance under the contractor's
EEO policies and affirmative action obligations.

8. Contractors are encouraged to participate in voluntary associations which assist in fUlfilling one or more of
their affirmative action obligations (7.a. through p.). The efforts of a contractor association, joint
contractor-union, contractor-community, or other similar group of which the contractor is a member and
participant, may be asserted as fulfilling anyone or more of its obligations under 7.a. through p. of these
specifications: Provided, That the contractor actively participates in the group, makes every effort to assure that
the group has a positive impact on the employment of minorities and women in the industry, ensures that the
concrete benefits of the program are reflected in the contractor's minority and female work-force participation,
makes a good faith effort to meet its individual goals and timetables, and can provide access to documentation
which demonstrates the effectiveness of actions taken on behalf of the contractor. The obligation to comply,
however, is the contractor's and failure of such a group to fulfill an obligation shall not be a defense for the
contractor's noncompliance.

9. A single goal for minorities and a separate single goal for women have been established. The contractor,
however, is required to provide equal employment opportunity and to take affirmative action for all minority
groups, both male and female, and all women, both minority and nonminority. Consequently, the contractor may
be in violation of the Executive Order if a particular group is employed in a substantially disparate manner (for
example, even though the contractor has achieved its goals for women generally, the contractor may be in
violation of tne Executive Order if a specific minoritY group of women IS underutilized).



10. The contractor shall not use the goals and timetables or affirmative action standards to discriminate against
any person because of race, color, religion, sex, or national origin.

11. The contractor shall not enter into any subcontract with any person or firm debarred from Government
contracts pursuant to Executive Order 11246.

12. The contractor shall carry out such sanctions and penalties for violation of these specifications and of the
Equal Opportunity Clause, including suspension, termination, and cancellation of existing subcontracts as may be
imposed or ordered pursuant to Executive Order 11246, as amended, and its implementing regulations, by the
Office of Federal Contract Compliance Programs. Any contractor who fails to carry out such sanctions and
penalties shall be in violation of these specifications and Executive Order 11246, as amended.

13. The contractor, in fulfilling its obligations under these specifications, shall implement specific affirmative
action steps, at least as extensive as those standards prescribed in paragraph 7 of these specifications, so as to
achieve maximum results from its efforts to ensure equal employment opportunity. If the contractor fails to
comply with the requirements of the Executive Order, the implementing regulations, or these specifications, the
director shall proceed in accordance with 41 CFR 60-4.8. .

14. The contractor shall designate a responsible official to monitor all employment related activity to ensure that
the company EEO policy is being carried out, to submit reports relating to the provisions hereof as may be
required by the Government and to keep records. Records shall at least include for each employee the name,
address, telephone numbers, construction trade, union affiliation if any, employee identification number when
assigned, social security number, race, sex, status (e.g., mechanic, apprentice, trainee,helper, or laborerl, dates of
changes in status, hours worked per week in the indicated trade, rate of pay, and locations at which the work was
performed. Records. shall be maintained in an easily understandable and retrievable form; however, to the degree
that existing records satisfy this requirement, contractors shall not be required to maintain separate records.

15. Nothing herein provided shall be construed as a limitation upon the application of other laws which establish
different standards of compliance or upon the application of requirements for the hiring of local or other area
residents (e.g., those under the Public Works Employment Act of 1977 and the Community Development Block
Grant Program I.
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(Construction Contract)

GENERAL PROVISIONS
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1. DEFINITIONS
(a) The term "head of the agency" or "Secretary" as )lsed

herein means ~he Secretary, the Under Secretary, any
Assistant Secretary, or any other head or assistant head
of the executive or military department or other Federal
agency; and the term "his duly authorized representative"
means any person or persons or board (other than the Con­
tracting" Officer) authorized to act for the head-of the agency
or the Secretary.

(b) The term "Contracting Officer" as used herein means
the person executing this, contract 'on behalf of the Govern­
ment and includes a duly appointed successor or authorized
representative.

2. SPEciFICATIONS AND DRAWINGS
The Contractor shall keep on the work a copy of the draw­

ing"s and specifications and shall at alt times give the Con­
tracting 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 specifi­
cations 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 adjust­
ment 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 desig-nated or indicated to be
a change order, make any change in the work within the
general scope of the contract, including but not limited to
changes:

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

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

(3) In the Government-furnished facilities, equipment,
materials, services, or site; or

(4) Directing acceleration in the performance of the
work.
(b) Any other written order or an oral order (which terms

as used in this paragraph (b) shall include direction, instruc­
tion, 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,
CirCUlTIstances, and source of -the order and that the Con­
tractor 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 chang"e under this clapse causes an increase
or decrease in the Contractor's cos~ of, or the time required
for, the performance of any part of 'the work under this con­
tract, whether or not changed by "any order, an equitable
adjustment shall be made and the contract modified in writ­
ing accordingfy: 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 notke
as therein required: And provided further, That in the case
of defective specifications for which the Government is
responsible, the equitable adjustment shall include any in­
creased 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 clahse, 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,
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unless this period is extended by the Government. The state­
ment of claim hereunder may be included in the notice under
(b) above.

(f) No claim by the Contractor for an equitable adjustment
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: (1) 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 un­
usual nature, differing materially from those ordinarily
encountered and generally recognized as inhering in work
of the character provided for in this contract. The Contract­
ing Officer shall promptly investigate 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 adjustment 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 Government.

(c) No claim by the Contractor for an equitable adjustment
hereunder shall be allowed if asserted after final payment
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 with­
in such time, the Government may, by written notice to the
Contractor, terminate his right to proceed with the work or
such part of the work as to which there has been delay. In
such event the Government may take over the work and prose­
cute 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 there:or. 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 Govern­
ment 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 Government so terminates the Con­
tractor's right to proceed, the resulting damage will consist
of such liquidated damages until such reasonable time as may
be required for final completion of the work together with
any increased costs occasioned the Government in complet­
ing the work.

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

(d) The Contractor's rig'ht to uroceed shall not be so ter­
minated nor the Contractor charged with resulting damage
if:

(1) 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 Government in either its sovereign or contractual ca­
pacity, acts of another contractor in the performance of a
contract with the Government, fires, floods, epidemics, quar­
antine restrictions, strikes, freight embargoes, unusually
severe weather, or delays of subcontractors 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 beginning
of any such delay (unless the Contracting Officer grants a
further period of time before the date of final payment
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under the contract), notifies the Contracting Officer in
writing of the causes of delay.

The Contracting Officer shall ascertain the facts and the ex­
tent of the delay and extend the time for completing the work
when in his jud~ent, the findings of fact justify such an ~x­
tensi~n, and his findings of fact shall be final and conclUSIve
on the parties, subject only to appeal as provided in·Clause 6
of these General Provisions. .

(e) If, after notice of termination of the Contractor's right
to proceed under the provisions of this clause, it is determined
for any reason that the Contractor was not in default under
the provisions of this clause, or that the delay was excusable
under the provisions of this clause, the ri~hts and obligati~ns
of the parties shall, if the contract contaIns a clause provId­
ing for termination for convenience of the Government, be
the same as if the notice of termination had been issued pur­
suant to such clause. If, in the foregoing circumstances, this
contract does not contain a clause providing for termination
for convenience of the Government, the contract shall be
equitably adjusted to compensate for such termination and
the contract modified accordingly; failure to agree to any such
adjustment shall be a dispute concerning a question of fact
within the meaning of the clause of this contract entitled
"Disputes."

(f) The rights and remedies of the Government provided
in this clause are in addition to any other rights and remedies
provided by law or under this contract.

<10 As used in Paragraph (d) (1) of this clause, the term
"subcontractors or suppliers" means subcontractors or sup­
pliers at any tier.

6. DISPUTES
(a) Except as otherwise provided in this contract, any dis­

pute concerning a question of fact arising under this contract
which is not disposed of by agreement shall be decided by the
Contracting Officer, who shall reduce his decision to writing
and mail or otherwise furnish a copy thereof to the Contrac­
tor. The decision of the Contracting Officer shall be final and
conclusive unless, within 30 days from the date of receipt of
such copy, the Contractor mails or otherwise furnishes to the
Contracting Officer a written appeal addressed to the head of
the agency involved. The decision of the head of the agency
or his duly authorized representative for the determination of
such appeals shall be final and conclusive. This provision
shall not be pleaded in any suit involving a question of fact
arising under this contract as limiting judicial review of any
such decision to cases where fraud by such official or his rep­
resentative or board is alleged: Provided, however, That any
such decision shall be final and conclusive unless the same is
fraudulent or capricious or arbitrary or so grossly erroneous
as necessarily to imply bad faith or is not supported by sub­
stantial evidence. In connection with any appeal proceeding
under this clause, the Contractor shall be afforded an oppor­
tunity to be heard and to offer evidence in support of his ap­
peal. Pending final decision of a dispute hereunder, the Con­
tractor shall proceed diligently with the performance of the
contract and in accordance with the Contracting Officer's
decision.

(b) This Disputes clause does not preclude consideration of
questions of law in connection with decisions provided for
in paragraph (a) above. Nothing in this contract, however,
shall be construed as making final the decision of any admin­
istrative official, representative, or board on a question of law.

7. PAYMENTS TO CONTRACTOR ,\

(a) The Government will pay'thecontract price as herein­
after provided.

(b) The Government will make\progress payments monthly
as the work proceeds, or at more frequent Intervals as deter­
mined 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 showing the amount included therein for each
principal category of the work, in such detail as requested, to
provide a basis for determining progress payments. In the
preparation of estimates the Contracting Officer, at his dis­
cretion, may authorize material delivered on the site and pre­
paratory work done to be taken into consideration. Material
delivered to the Contractor at loc~ions other than the site
may also be taken into consideration ,(1) if such consideration
is specifically authorized by the contract and (2) if the Con­
tractor 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 re­
tained 10 percent of the estimated amount until final com-
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pletion and acceptance of the contract work. However, if
the Contracting Officer, at any time after 50 percent of the
work has been completed, finds that satisfactory progress is
being made, he may authorize payment in full of each progress
payment for work performed beyond the 50 percent stage of
completion. Also, whenever the work is substantially complete/
the Contracting Officer, if he considers the amount retainea
to be in excess of the amount adequate for the protection of
the Government, at his discretion, may release to the Con:rac­
tor all or a portion of such excess amount. Furthermore, 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, payment may be'made there­
for without retention of a percentage. .

(d) All material and work covered by progress payments
made shall thereupon become the sole property of the Gov­
ernment, but this provision shall not be construed as re­
lieving 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 waiving the
rilrht of the Government to require the fulfillment of all
of the terms of the contract.

(e) Upon completion and acceptance of all work, the amount
due the Contractor under this contract shall be paid upon
the presentation of a properly executed voucher and after
the Contractor shall have furnished the Government with a
release of all claims against the Government 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 payable
under the contract has been assigned under the Assignment of
Claims Act of 1940, as amended (31 U.S.C. 203, 41 U.S.C. 15),
a release may also be required of the assignee.

8. ASSIGNMENT OF CLAIMS
(a) Pursuant to the provisions of the Assignment of Claims

Act of 1940, as amended (31 U.S.C. 203, 41 U.s.C. 15), if this
contract provides for payments aggregating $1,000 or more,
claims for moneys due or to become due the Contractor from
the Government under this contract may be assigned to a
bank, trust companv, or other financing institution, includ­
ing any Federal lending agency, and may thereafter be
further assigned and reassigned to any such institution.
Any such assignment or reassignment shall cover all amounts
payable under this contract and not already paid, and shall
not be made to more than one party, except that any such
assignment or reassignment may be made to one party as
agent or trustee for two or more parties participating in such
financing. Unless otherwise provided in this contract, pay­
ments to an assignee of any moneys due or to become due
under this contract shall not, to the extent provided in said
Act, as amended, be subject to reduction or setoff. (The pre­
ceding sentence applies only if this contract is made in time
of war or national emergency as defined in said Act; and is
with the Department of Defense, the General Services Ad­
ministration, the Energy Research and Development Adminis­
tration, the National Aeronautics and Space Administration,
the Federal Aviation Administration, or any other department
or agency of the United States designated by the President
pursuant to Clause 4 of the proviso of section 1 of the Assign­
ment of Claims Act of 1940, as amended by the Act of May 15,
1951, 65 Stat. 41.)

(b) In no event shall copies of this contract or of any plans,
specifications, or other similar documents relating to work
under this contract, if marked "Top Secret," "Secret," or
"Confidential," be furnished to any assignee of any claim
arising under this contract or to any other person not en­
titled to receive the same. However, a copy of any part or all
of this contract so marked may be furnished, or any informa­
tion contained therein may be disclosed, to such assigncll
upon the prior written authorization of the Contracting
Officer.

9. MATERIAL AND WORKMANSHIP
(a) Unless otherwise snecifically provided in this contract,

all equinment. 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 otherwise
specificallv provided in this contract, reference to any equip­
ment, 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 ontion. use any
equipment, material. article. or process, which, in the judg­
ment of the Contractin~ Officer, is equal to that named. The
Contractor shall furnish to the Contracting Officer for his
approval the name of the manufacturer, the model number,
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and other identifying data and information respectinlf the
performance, capacity, nature, and rating of the machinery
and mechanical and other equipment which the Contractor
contemplates incorporatinll' 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 concerninll' the material or articles
which he contemplates incorporatinlr in the work. When so
directed, samples shall be submitted for approval at the Con­
tractor's expense. with all shipping charges prepaid. Ma­
chinery, equipment, material, 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 writinP.'. require the Contractor to remove from the
work any employee the OontractingOfficer deems incompe­
tent, careless or otherwise objectionable.

10. INSPECTION AND ACCEPTANCE

(a) All work (which term includes but is not restricted to
materials, workmanship, and manufacture and fabrication of
components) shall be subiect to inspection antl test by the Gov­
ernment at all reasonable times and at all places prior to
acceptance. Any such inspection and test is for the sole benefit
of the Government 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.
No inspection or test by the Government 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 af­
fect the continuinl/,' riR"hts of the Government after acceptance
of the completed work under the terms of paragraph (f) of
this clause, except as hereinabove provided.

(b) The Contractor shall, without charge, replace any
material or correct any workmanship found by the Govern­
ment not to conform to the contract requirements, unless in
the public interest the Government consents to accept sech
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 Governmel).t
(1) may, by contract or otherwise, replace such material or
correct such workmanshin and charl/,'e the cost thereof to the
Contractor, or (2) may terminate the Contractor's right to
proceed in accordance with the clause of this contract entitled
"Termination for Default-Damages for Delay-Time Ex­
tensions."

(d) The Contractor shall furnish promptlv, without addi­
tional charge, all facilities. labor, and material reasonably
needed for performing such safe and convenient inspection
and test as may be required by the Contracting Officer. All
inspection and test by the Government shall be performed
in such manner as not unnecessarily to delav the work.
Special, full size, and performance tests shall be performed
as described in this contract. The Government reserves the
right to charg-e to the Contractor any additional cost of in­
spection 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 rejec­
tion.

(e) Should it be considered necess~ry or advisable by the
Government at any time before aCCf'lPtance of the entire work
to make an examination of work alte~ady comnleted, by remov­
ing or tearing- out same. the Contractor shall, on request,
promptly furnish all necessarY faci}\ties, 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
subcontractors. he shall defray all the expenses of such exam­
ination and of satisfactory reconstruction. If. however. such
work if found to meet the requirements of the contract, an
equitable adiustment shall be made in the contract price to
compensate the Contractor for the additional services in­
volved in such examination and reconstruction and, if com­
pletion of the work has been delayed thereby, he shall, in
addition. be granted a suitable extension of time.

(f) Unless otherwise provided in t~s contract, acceptance
bv the Government shall be made as promntlv as practicable
after completion and inspection of all 'work reouired by this
contract, or that portion of the work that the Contracting
Officer determines can be accepted separately. Acceptance shall
be final and conclusive except as re/\'ards latent defects. fraud,
or such gross mistake~ as may amount to fraud, or as re~ards
the Government's rights under any warranty or guarantee.
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11. SUPERINTENDENCE BY CONTRACTOR

The Contractor, at all times durin/\, performance and until
the work is completed and accepted, shall give his personal
superintendence to the work or have on the work a competent
superintendent, satisfactory to the Contracting Officer and
with authority to act for the Contractor.

12. PERMITS AND RESPONSIBILITIES

The Contractor shall, without additional expense to the
Government, be responsible for obtaining anv necessary
licenses and permits, and for complying with any appI;cable
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
also be responSible for all materials delivered and work per­
formed until completion and acceptan<:e of the entire con­
struction work, except for any completed unit of construction
thereof which theretofore may have been accepted.

13. 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 P.'eneral and local conditions which can
affect the work or the cost thereof. Any failure by the Con­
tractor to do so will not relieve him from responsibility for
successfully performinll" the work without additional expense
to the Government. The Government assumes no responsi­
bility for any understanding or representations concerning
conditions made bv any of its officers or agents prior to the
execution of this contract, unless such understanding or rep­
resentations by the Government are expressly stated in the
contract.

14. OTHER CONTRACTS

The Government may undertake or award other contracts
for additional work, and the Contractor shall fully cooperate
with such other contractors and Government employees and
carefully fit his own work to such aclditional work as mav be
directed by the Contracting Officer. The Contractor shall not
commit or permit any act which will interfere with the per­
formance of work by any other contractor or by Government
employees.

15. SHOP DRAWINGS

(a) The term "shop drawings" includes drawings, diagrams,
layouts, schematics, descriptive literature, illustrations, sched­
ules, performance and test data, and similar materials fur­
nished by the Contractor to explain in detail specific portions
of the work required by the contract.

(b) If this contract re~uires shop drawings, the Contractor
shall coordinate all such drawinl\'s, and review them for ac­
curacy, completeness, and compliance with contract require­
ments and shall indicate his anproval thereon as evidence of
such coordination and review. Shop drawings submitted to the
Contracting Officer without evidence of the Contractor's ap­
proval may be returned for resubmission. 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 Of­
ficer shall not relieve the Contractor from responsibility for
anv errors or omissions in such drawings. nor from respon­
sibility for complying 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 re­
quirements, the Contractor shall describe such variations in
writinl\'. separate from the drawing-s. at the time of submis­
sion. If the Contractinl\' Officer aPTJroves any sl'ch varia­
tion(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.

16. USE AND POSSESSION PRIOR TO COMPLETION

The Government s!'all have the right to take possossion of
or use any completed or partially completed part of the work.
Prior to such possession or use, the Contracting Officer shall
furnish the Contractor an itemized list of work remaining- to
be nerformed or corrected on such nortions of the proiect as
are to be possessed or used bv the Government. provided that
failure to list anv itom of work shall not relieve the Con­
tractor of responsibility for compliance with the terms of the
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contract. Such possession or use shall not be deemed an ac­
ceptance of any work under the contract. While the Govern­
ment has such possession or use, the Contractor, notwith­
standing the provisions of the clause of this contract entitled
"Permits and Responsibilities," shall be relieved of the re­
sponsibility for the loss or damage to the w0rk resulting from
the Government's possession or use. If such prior possession
or use by the Government delays the progress of the work or
causes additional expense to the Contractor, an eqllitable ad­
justment in the contract price or the time of completion will
be made and the contract s~.alI be modified in writing accord­
ingly.

17. 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 $f time as he may determine to be ap­
propriate for the convenience of the Government.

(b) If the performance of all or any part of the work is, for
an unreasonable period of time, suspended, delayed, or inter­
rupted by an act of the Contracting Officer in the administra­
tion 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 in­
crease in the cost of pe~formance of this contract (excluding
profit) necessarily caused by such unreasonable suspension,
delay, or interruption and the contract modified in writing
according-Iy. However, no adiustment shall be made under
this clause for any suspension, delay, or interruption to the
extent (1) that performance would have been so suspended,
delayed, or interrupted by any other cause, including the
fault or neglig-ence of the Contractor or (2) for which an equi­
table adjustment is provided for or excluded under any other
provision of this contract.

(c) No claim under this clause shall be allowed (1) 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 apnly
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 suspen­
sion, delay, or interruption, but not later than the date of
final payment under the contract.

18. TERMINATION FOR CONVENIENCE OF THE GOVERNMENT

If not physically incorporated elsewhere, the clause in Sec­
tion 1-8.703 of the Federal Procurement Regulations, or para­
graph 7-602.29 (a) of the Armed Services Procurement Reg­
ulation, as applicable, in effect on the date of this contract is
hereby incorporated by reference as fully as if set forth at
length herein.

19. PAYMENT OF INTEREST ON CONTRACTORS' CLAIMS

(a) If an appeal is filed by the Contractor from a final de­
cision of the Contracting Officer under the Disputes clause of
this contract, denying a claim arising under the contract.
simple interest on the amount of the claim finally determined
owed by the Government shall be payable to the Contractor.
Such interest shall be at the rate determined by the Secre­
tary of the Treasury pursuant to Public Law 92-41, 85 Stat.
97, from the date the Contractor furnishes to the Contract­
ing Officer his written appeal under the Disputes clause of
this contract, to the date of (1) a final judgment by a court
of competent jurisdiction, or (2) mailing to the Contractor of
a supplemental agreement for execution either confirming
completed negootiations betweep\th'e parties or carrying out a
decision of a board of contract appeals.

(b) Notwithstandingo (a) above, (1) interest shall be ap­
plied onlv from the date paymen1),was due, if such date is later
than the filing of appeal; and (2) interest shall not be paid for
any period of time that the Contracting Officer determines the
Contractor has unduly delayed in pursuing his remedies before
a board of contract appeals or a court of competent jurisdic­
tion.

20. PRICING OF ADJUSTMENTS

When costs are a factor in any determination of a contract
price adiustment pursuant to the Changes clause or any other
provision of this contract, such costs shall be in accordance
with the contract cost principles al\d procedures in Part 1-15
of the Federal Procurement Regulations, (41 CFR 1-15) or
Section XV of the Armed Services; Procurement Regulation,
as' applicable, which are in effect on the date of this contract.

21. PATENT INDEMNITY

Except as otherwise urovided, the Contractor agrees to
indemnify the Government and its officers, agents, and em-
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ployees against liability, including costs and expenses, for
infringement upon any Letters Patent of the United States
(except Letters Patent issued t:pon 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 Government of supplies furnished or construction work
performed hereunder.

22. AD:JITIONAL BOND SECURITY

If any surety upon any bond furnished in connection with
this contract becomes unacceptable to the Government, or if
any such surety fails to furnish reports as to his financial
condition from time to time as requested by the Government,
or if the contract price is increased to such·an extent that the
penal sum of any bond becomes inadequate in the opinion of
the Contracting Officer, the Contractor shall promptly furnish
such additional security as may be required from time to time
to protect the interests of the Government and of persons sup­
plying labor or materials in the prosecution of the work con­
templated by this contract.

23. EXAMINATION OF RECORDS BY COMPTROLLER GENERAL

(a) This clause is applicable if the amount of this contract
exceeds $10,000 and was enter~d into by means Oi negotiation,
including small business restricted advertising, but is not ap­
plicable if this contract was entered into by means of formal
advertising.

(b) The contractor agrees that the Comptroller General of
the United States or any of his duly authorized representa­
tives shall. until the expiration of 3 years after final payment
under this contract or such lesser time specified in either Ap­
pendix M of the Armed Services Procurement Regulation or
the Federal Procurement Regulations Part 1-20, as appro­
priate, have access to and the right to examine any directly
pertinent books, documents, papers, and records of the con­
tractor involving transactions related to this contract.

(c) The Contractor further agrees to include in all his sub­
contracts hereunder a provicion to the effect that the sub­
contractor agrees that the Comptroller General of the United
States or any of his duly authorized representatives shall, until
the expiration of 3 years after final payment under the sub­
contract or such lesser time snecified in either Appendix M of
the Armed Services Procurement Regulation or the Federal
Procurement Regulations Part 1-20, as appropriate, have ac­
cess to and the right to examine any directly pertinent books,
documents, papers, and records of such subcontractor, involv­
ing transactions related to the subcontract. The term "sub­
contract" as used in this clause excludes (1) purchase orders
not exceeding $10,000 and (2) subcontracts or purchase orders
for public utility services at rates established for uniform ap­
plicability to the general public.

(d) The periods of access and examination described in (b)
and (c), above, for records which relate to (1) appeals under
the "Disputes" clause of this contract, (2) litigation or the
settlement of claims arising out of the performance of this
contract, or (3) costs and expenses of this contract as to which
exception has been taken by the Comptroller General or any
of his duly authorized representatives, shall continue until
such appeals, litigation, claims, or exceptions have been dis­
posed of.

24. Buy AMERICAN

(a) Agreement. In accordance with the Buy American Act
(41 U.S.C. 10a-10d). and Executive Order 10582, December
17, 1954 (3 CFR, 1954-58 Comp., p. 230), as amended by
Executive Order 11051, September 27, 1962 (3 CFR, 1959-63
Comp., p. 635), the Contractor agrees that only domestic con­
struction material will be used (by the Contractor, subcon­
tractors. materialmen. and suppliers) in the performance of
this contract, except for nondomestic material listed in the
cont.ract.

(b) Domestic construction material. "Construction material"
means any article, material, or supplv brought to the con­
struction site for incorporation in the building- or work. An
unmanufactured ('onstruction material is a "domestic con­
struction material" if it has been mined or produced in the
United States. A manufactured construction material is a
"domestic construction material" if it has been manufactured
in the United States and if the cost of its components which
have been mined. produced, or manufacturp-d in the United
States exceeds 50 percent of the cost of all its compon~nts.

"Component" means any article, material, or supply directly
incorporated in a construction material.

(c) Dome.~tic component. A component shall be considered
to have been "mined, produced, or manufactured in the
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United States" (regardless of its source in fact) if the article,
material, or supply in which it is incorporated was manu­
factured in the United States and the component is of a class
or kind determined by the Government to be not mined, pro­
duced, or manufactured in the United States in sufficient and
reasonably available commercial quantities and of a satis­
factory quality.

25. EQUAL OPPORTUNITY

(The following clause is applicable unless this contract is
exempt under the rules, regulations, and relevant orders of
the Secretary of Labor (41 CFR, ch. 60).)

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

(a) The Contractor will not discriminate against any em­
ployee or applicant for employment because 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 include, but not be limited to, the following:
Emnloyment, upgrading-. demotion, or trp,nsfer; recruitment
or recruitment advertising; layoff or termination; rates of
payor other forms of compensation; and selection for train­
ing, including apprenticeship. The Contractor agrees to post
in conspicuous places, available to employees and applicants
for emplovment, notices to be provided by the Contracting
Officer setting- forth the provisions of this Equal Opportunity
clause.

(b) The Contractor will, in all solicitations or advertise­
ments for employees placed by or on behalf of the Contractor,
state that all qualified anplicants will receive consideration
for employment without regard to race, color, religion, sex, or
national origin.

(c) The Contractor will send to each labor union or repre­
sentative of workers with which he has a collective bargain­
ing agreement or other contract or understanding, a notice,
to be provided by the agency Contracting Officer. advising the
labor union or workers' representative of the contractor's
commitments under this Equal Opportunity clause. and shall
post copies of the notice in conspicuous places available to em­
ployees and applicants for employment.

(d) The Contractor will compiy with all provisions of Ex­
ecutive Order No. 11246 of September 24, 1965. as amended by
Executive Order No. 11375 of October 13, 1967. and of the
rules, regulations, and relevant orders of the Secretary of
Labor.

(e) The Contractor will furnish all illformation and reports
required by Executive Order No. 11246 of September 24, 1965,
as amended by Executive Order No. 11375 of October 13 1967,
and by the rules, reg-ulations, and orders of the Secr~ry of
Labor, or pursuant thereto, and will permit access to hf;"books,
records, and accounts by the contracting agency and the Secre­
tary of Labor for purposes of investigation to ascertain com­
pliance with such rules, re~lations,and orders.

(f) In the event of the Contractor's noncompliance with
the Equal Opportunity 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 further Govern­
ment contracts in accordance with procedures authorized in
Executive Order No. 11246 of September 24, 1965, as amended
by Executive Order No. 11375 of Qctober 13, 1967, and such
o~her ~anctions .may be imposed lind remedies invoked as pro­
Vided In Executive Order No. li246'of September 24, 1965, as
amended by Executive Order No.~11375 of October 13, 1967,
or by rule, regulation. or order oi, the Secretary of Labor, or
as otherwise provided by law.

(go) The Contractor will include the provisions of para­
graphs (a) through (g) in every 'subcontract or purchase
order unless exempted by rules, regulations, or orders of the
Secretary of Labor issued pursuant to Section 204 of Execu­
tive Order No. 11246 of September 24, 1965, as amended by
Executive Order No. 11375 of October 13, 1967, so that such
provisions will be binding upon each subcontractor or vendor.
The Contractor will take such action will respect to any sub­
contract or purchase order as the contracting agency may di­
rect as a means of enforcing- such ptovisions, including sanc­
tions for noncompliance: Provided. however, that in the event
the Contractor becomes involved in, or is threatened with
litigation with a subcontractor or vendor as a result of such
direction bv .the contracting agency, the Contractor may re­
quest the Umted States to enter into such litigation to protect
the interests of the United States.
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26. COVENANT AGAINST CONTINGENT FEES

The Contractor warrants that no person or selling agency
has been employed or retained to solicit or secure this con­
tract upon an agreement or understanding for a commission,
percentage, brokerage, or contingent fee, excepting bona fide
employees or bona fide established commercial or selling
agencies maintained by the Contractor for the purpose of
securing business. For breach or violation of this warranty
the Government shall have the right to annul this contract
without liability or in its discretion to deduct from the con­
tract price or consideration, or otherwise recover, the full
amount .of such commission, percentage, brokerage, or
contingent fee.

27. OFFICIALS NOT TO BENEFIT

No member of or delegate to Congress or resident Commis­
sioner shall be admitted to any share or part of this contract,
or to any benefit that may ;:.rise therefrom; but this provision
shall not be construed to extend to this contract if made with a
corporation for its general benefit.

28. CONVICT LABOR

In connection with the performance of work under this con­
tract, the Contractor agrees not to emnloy any person under­
going sentence of imprisonment at hard labor except as pro­
vided by Public Law 89-176, September 10, 1965 (18 U.S.C.
4082(c) (2» and Executive Order 11755, December 29,1973.

29. UTILIZATION OF SMALL BUSINESS CONCERNS

(a) It is the policy of the Government as declared by the
Congress that a fair proportion of the purchases and con­
tracts for supplies and services for the Government be placed
with small business concerns.

(b) The Contractor a'voees to accomplish the maximum
amount of subcontracting to small business concerns that
the Contractor finds to be consistent with the efficient per­
formance of this contract.

30. UTILIZATION OF MINORITY BUSINESS ENTERPRISES

(a) It is the policy of the Government that minority busi­
ness enterprises shall have the maximum practicable oppor­
tunity to participate in the performance of Government
contracts.

(b) The Contractor agrees to use his best efforts to carry
out this policy in the award of his subcontracts to the fullest
extent consistent with the efficient performance of this con­
tract. As used in this contract, the term "minority business
enterprise" means a business, at least 50 percent of which is
owned by minority group members or, in case of publiclycowned
businesses, at least 51 percent of the stock of which is owned by
minority group members. For the purposes of this definition,
minority group members are Negroes, Spanish-speaking
American persons, American-Orientals, American-Indians,
American-Eskimos, and American-Aleuts. Contractors may
rely on written representations by subcontractors regarding
their status as minority business enterprises in lieu of an inde­
pendent investigation.

31. FEDERAL, STATE, AND LOCAL TAXES

(a) Except as may be otherwise provided in this contract,
the contract price includes all applicable Federal, State and
local taxes and duties.

(b) Nevertheless, with respect to any Federal excise tax or
duty on the transactions or property covered by this contract,
if a statute, court decision, written ruling, or regulation takes
effect after the contract date, and-

(1) Results in the Contractor being required to payor
bear the burden of any such Federal excise tax or duty or
increase in the rate thereof which would not otherwise have
been payable on such transactions or property, the contract
price shall be increased by the amount of such tax or duty or
rate increase: Provided, That the Contractor if requested by
the Contracting Officer, warrants in writing that no amount
for such newly imposed Federal excise tax or duty or rate
increase was included in the contract price as a contingency
reserve or otherwise; or

(2) Results in the Contractor not being required to pay
or bear the burden of, or in his obtaining a refund or drawback
of, any such Federal excise tax or duty which would otherwise
have been payable on such transactions or property or which
was the basis of an increase in the contract price, the contract
price shall be decreased by the amount of the relief, refund,
or drawback, or that amount shall be paid to the Government,
as directed by the Contracting Officer. The contract price shall
be similarly decreased if the Contractor, through his fault or
negligence or his failure to follow instructions of the Contract-
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ing Officer, is required to payor bear the burden of, or does not
obtain a refund or drawback of, any such Federal excise tax
or duty.

(c) No adjustment pursuant to paragraph b above will be
made under this contract unless the aggregate amount thereof
is or may reasonably be expected to be over $100.00.

(d) As used in paragraph b above, the term "contract date"
means the date set for the bid opening, or if this is a negotiated
contract, the date of this contract. As to additional supplies or
services procured by modification to this contract, the term
"contract date" means the date of such modification.

(e) Unless there does not exist any reasonable basis to
sustain an exemption, the Government, upon request of the

\
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Contractor, without further liability, agrees, except as other­
wise provided in this contract, to furnish evidence appropriate
to establish exemption from any tax which the Contractor war­
rants in writing was excluded from the contract price. In addi­
tion, the Contracting Officer may furnish evidence to establish
exemption from any tax that may, pursuant to this Clause, give
rise to either an Increase or decrease in the contract price.
Except as otherwise provided in this contract, evidence appro­
priate to establish exemption from duties will be furnished
only at the discretion of the Contracting Officer.

(f) The Contractor shall promptly notify the Contracting
Officer of matters which will result in either an increase or
decrease in tnecontract price, and shall take action with respect
thereto as directed by the Contracting Officer.
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7-1605 (10-78)
Supplement to SF-23A
Water and Power
(Construction)

a. Clause No. 4A.-The following is added as Clause No. 4A of
the General Provisions:

"4A. ADMINISTRATION OF THE
DIFFERING SITE
CONDITIONS CLAUSE

"(a) Nature of the e.lause. The Differing Site Conditions
clause provides for an equitable adjustment to the
Contractor or the Government which reflects the increases
or decreases in a Contractor's cost of and time for
performance that result from a differing site condition (as
that term is defined in the clause) eBcountered by the
Contractor. However, an equitable adjustment is only
available to the Contractor if he gives the Contracting
Officer a prompt notice in writing before disturbing the
conditions (or secures an extension of the time for giving
such notice) and asserts the claim before final payment
under the contract.

"(b) Notice of differing site conditions. When a Contractor
believes that a differing site condition has been
encountered, the clause requires that a prompt written
notice be given to the Contracting Officer so that the
condition of the site can be investigated, the facts can be
ascertained, and a determination can be made regarding the
presence or absence of a differing site condition. The
prompt notice requirement enables the Government to
examine the condition of the site and, if necessary, (1) to
modify the contract so that it will reflect the increased or
decreased cost of and time for performance or (2) to
develop records concerning any increase or decrease in the
cost of and time for performance. Cost and time
information is essential for an independent Government
judgment regarding an equitable adjustment of the contract.
A failure to give a timely notice could seriously prejudice
the Government's ability to determine the extent to which
the Contractor or the Government is entitled to an
equitable adjustment. Since the existence of a differing site
condition is not always recognizable immediately, the clause
provides that the Contracting Officer may extend the time
for the submission of the required notice. The purpose of
the authority to extend the time for the notice is to ensure
that Contractors are not deprived of the remedy provided
by the clause because of an inadvertent failure to give the
required notice. However, this authority to extend the time
for the notice does not entitle\ a Contractor to a time
extension beyond the time w~er\ he knew, or reasonably
should have known, of the eitistence of a differing site
condition. If the Contractor givtis the required notice at the
time he knew, or reasonably should have known, of the
existence of the differing site condition, he is entitled to an
equitable adjustment which reflects the increased costs and
time required for performance that result from the differing
site condition. If the Contractor fails to submit the required
notice to the Contracting Officer by the time he knew, or
reasonably should have known, of the existence of a
differing site condition, he is not entitled to an equitable
adjustment which reflects the increased costs and time
required for performance prior to t~e time when he gave the
notice or the time when the Government had actual notice
of the existence of a differing site condition.

"(c) Processing of claims.

"(1) Since the time required by the Contractor to
ascertain the amount of his claim varies with the
circumstances, no specific time for the submission of a
claim is specified in the clause or in this section. The
clause simply states that no claim will be allowed if
asserted after final payment. However, Contractors
should not unnecessarily postpone the submission of
claims for equitable adjustments.

"(2) To prevent Contractors from unnecessarily
postponing the submission of claims, Contracting
Officers shall take the following actions.

"(j) When a Contractor gives a prompt written notice
of a differing site condition but has not submitted a
claim for an equitable adjustment, although there has
been a reasonable opportunity to ascertain the
amount of the adjustment involved, the Contracting
Officer shall send a written request to the Contractor
(by registered or certified mail) that he submit within
a specified period of time either a written claim or a
request for an extension of the time for submission of
the claim together with the reasons why the
additional time is needed.

"(ii) In the event that the Contractor fails to submit a
claim within the time specified in the request, or an
approved time extension, the Contracting Officer shall
make a unilateral determination of the amount of the
equitable adjustment which the Contractor is entitled
to and shall notify the Contractor of the
determination. Such unilateral determinations may
not be appealed under the Disputes clause of the
contract."

b. Clause No. 5.-At the end of Paragraph 5(d)(2) the period
after the word "delay" is deleted, a colon is substituted
therefor, and the following is added:

"Provided, That the Contractor shall be excused for delays
of suppliers only if the Contracting Officer shall determine
that the materials or supplies to be furnished are not
'procurable in the open market."

c. Clause No.7.-Paragraph 7 (c) is deleted and the following
Paragraph 7 (c) is substituted therefor:

"(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. However,
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 etention of a percentage. Also,
whenever the work is substantially complete, the
Contracting Officer shall retain an all)ount' he considers
adequate for protection of the Government and, at his
discretion, may release to the Contractor all or a portion of
any excess amount. Furthermore, 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, payment may be made therefor
without retention of a percentage."

d. Clause No. 12.-At the end of Clause No. 12 the following
is added:

"Upon completion of the contract, or final acceptance of
any completed unit thereof, the work shall be delivered
complete and undamaged."

e. Clause No. 21.~At the end of Clause No. 21 the following is
added:

"Any patented invention, the use of which by these
specifications is required or permitted in the alternative to
be used and which the United States has the right to use
royalty free, shall be available to the contractor without the
payment of the royalty." >

f. Clause No. 28.-ln the third line of Clause No. 28,.the words
"at hard labor" are deleted.

g. Clause No. 32.-The following is added as Clause No. 32 of
the General Provisions:

"32. AFFIRMATIVE ACTION FOR
DISABLED VETERANS AND
VETERANS OF THE VIETNAM
ERA

"(This clause is applicable pursuant to 41 CFR 60-250.)

"(a) The Contractor will not discriminate against any
employee or applicant for employment because he or she
is a disabled veteran or veteran of the Vietnam Era 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 disabled
veterans and veterans of the Vietnam Era without
discrimination based upon their disability or veterans
status 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 that all suitable 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
generated by this contract arld fncluding those occurring
at an establishment of the Co'IJtractor other than the one
wherein the contract is being-performed but excluding
those of independently opel<ated corporate affiliates,
shall be listed at an appropriate local office of the State
employment service system wherein the opening occurs.
The Contractor further agrees to provide such reports to
such local office regarding employment openings and
hires as may be required.

"State and local government agencies holding Federal
contracts of $10,000 or more shall also list all their
suitable openings with the appro~riateoffice of the State
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employment service, but are not required to provide
those reports set forth in Paragraphs (d) and (e).

.. (c) Listing of employment openings with the
employment service system pursuant to this clause shall
be made at least concurrently with the use of any other
recruitment source or effort and shall involve the normal
obligations which attach to the placing of a bona fide job
order, including the acceptance of referrals of veterans
and nonveterans. The listing of employment openings
does not require the hiring of any particular job
applicant or from any particular group of job applicants,
and nothing herein is intended to relieve the Contractor
from any requirements in Executive Orders or
regulations regarding nondiscrimination in employment.

"(d) The reports required by Paragraph (b) of this clause
shall include, but not be limited 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 central
office of 'that State employment service. Such reports
shall indicate for each hiring location (1) the number of
individuals hired during the reporting period, (2) the
number of nondisabled veterans of the Vietnam Era
hired, (3) the number of disabled veterans of the
Vietnam Era hired, and (4) the total number of disabled
veterans hired. The reports should include covered
veterans hired for on-the-jOb training under 38 U.S.C.
1787. The Contractor shall submit a report within 30
days after the end of each reporting period wherein any
performance is made on this contract identifying data for
each hiring location. The Contractor shall maintain at
each hiring location copies of the reports submitted until
the expiration of 1 year after final payment under the
contract, during which time these reports and related
documentation shall be made available, upon request, for
examination by any authorized representatives of the
Contracting Officer or of the Secretary of Labor.
Docu mentation would include personnel records
respecting job openings, recruitment, and placement.

"(e) Whenever the Contractor becomes contractually
bound to the listing provisions of this clause, he shall
advise the employment service system in each State
where he has establishments of the name and location of
each hiring location in the State. As long as the
Contractor is contractually bound to these provisions
and has so advised the State system, there is no need to
advise the State system of subsequent contracts. The
Contractor may advise the State system when he is no
longer bound by this contract clause.

"(f) This clause does not apply to the listing of
employment openings which occur and are filled outside
of the 50 States, the District of Columbia, Puerto Rico,
Guam, and the Virgin Islands.

"(g) The provisions of Paragraphs (b), (c), (d),and (e) of
this clause do not apply to openings which the
Contractor proposes to fill from within his own
organization or to fill pursuant to a customary and
traditional employer-union hiring arrangement. This
exclusion does not apply to a particular opening once an
employer decides to consider applicants outside of his
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own organization or employer-union arrangement for
that opening.

"(h) As used in this clause:

"(1) 'All suitable employment openings' includes, but
is not limited to, openings which occur in the
following job categories: Production and
nonproduction; plant and office; laborers and
mechanics; supervisory and nonsupervisory; technical;
and executive, administrative, and professional
openings as are compensated on a salary basis of less
than $25,000 per year. This term includes full-time
employment, temporary employment of more than 3
days duration, and part-time employment. It does not
include openings which the Contractor proposes to fill
from within his own organization or to fill pursuant
to a customary and traditional employer-union hiring
arrangement nor openings in an educational
institution which are restricted to students of that
institution. Under the most compelling circumstances,
an employment opening may not be suitable for
listing, including such situations where the needs C!>f
the Government cannot reasonably be otherwi~e
supplied, where listing would be contrary to national
security, or where the requirement of listing would
otherwise not be for the best interest of the
Government.

"(2) 'Appropriate office of the State employment
service system' means the local office of the
Federal-State national system of public employment
offices with assigned responsibility for serving the area
where the employment opening is to be filled,
including the District of Columbia, Guam, Puerto
Rico, and the Virgin Islands.

"(3) 'Openings which the Contractor proposes to fill
from within his own organization' means employment
openings for which no consideration will be given to
persons outside the Contractor's organization
(including any affiliates, subsidiaries, and the parent
companies), and includes any openings which the
Contractor proposes to fill from regularly established
'recall' lists.

"(4) 'Openings which the Contractor proposes to fill
pursuant to a customary and traditional
employer-union hiring arrangement' 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 with the rules,
regulations, and relevant orders of the Secretary of Labor
issued pursuant to the Act. .

"(j) In the event of the Contractor's noncompliance
with the requirements of this clause, actions for
noncompliance may be taken in accordance with the
rules, regulations, and relevant orders of the Secretary of
Labor issued pursua nt to the Act.

"(k) 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, provided by or through the Contracting
Officer. Such notice shall state the Contractor's
obligation under the law to take affirmative action to
employ and advance in employment qualified 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 agreement or other contract understanding,
that the Contractor is bound by the terms of the
Vietnam Era Veterans Readjustment Assistance Act, and
is committed to take affirmative action to employ and
advance in employment qualified disabled veterans and
veterans of the Vietnam Era.

"(m) The Contractor will include the provisions 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 Contractor will take such action with
respect to any subcontract or purchase order as the
Director of the Office of Federal Contract Compliance
Programs may direct to enforce such provisions,
including action for noncompliance."

h. Clause No. 33.-The following is added as Clause No. 33 of
the General Provisions:

"33, EMPLOYMENT OF THE
HANDICAPPED

"(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 clause, 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
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Labor, provided by or through the contracting officer. Such
notices shall state the Contractor's obligation under the law
to take affirmative action to employ and advance in
employment qualified handicapped employees and
applicants for employment, and the rights of applicants and
employees.

"(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 provIsions of this
clause in every subcontract or purchase order of $2,500 or
more unless exempted by rules, regulatiolls, 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."

i. Clause No. 34.-The following is added as Clause No. 34 of
the General Provisions:

"34. CLEAN AIR AND WATER

"(Applicable only if the contract exceeds $100,000 or the
Contracting Officer has determined that the 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 U.S.C.
1857c-8(c)(1» or the Federal Water Pollution Control Act
(33 U.S.C. 1319(c» and is listed by EPA, or the contract is
not otherwise exempt.)

"(a) The Contractor agrees as follows:

"(1) To comply with all the requirements of Section
114 of the Clean Air Act, as amended (42 U.S.C.
1857, et seq., as amended by Public Law 91-604) and
Section 308 of the Federal Water Pollution Control
Act (33 U.S.C. 1251 et seq., as amended by Public
Law 92-500), respectively, 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 regulatipns and guidelines issued
thereunder before the aw"rd'of this contract.

\-

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

"(3) To use his best efforts to comply with clean air
standards and clean water standards at the facility in
which the contract is being Plfformed.

"(4) To insert the substance of the provisions of this
clause in any nonexempt subcontract, including this
Paragraph (a)(4).

"(b) The terms used in this clause have the following
meanings:

"(1) The term "Air Act" means the Clean Air Act, as
amended (42 U.S.C. 1857 et seq., as amended by
Public Law 91-604).

"(2) The term "Water Act" means Federal Water
Pollution Control Act, as amended (33 U.S.C. 1251 et
seq., as amended by Public Law 92-500).

"(3) The term "clean air standards" means any
enforceable rules, regulations, guidelines, standards,
limitations, orders, controls, prohibitions, or other
requirements which are contained in, issued under, or
otherwise adopted pursuant to the Air Act or
Executive Order No. 11738, an applicable
implementation plan as described in Section 11 O(d) of
the Clean Air Act (42 U.S.C. 1857c-5(d»), an
approved implementation procedure or plan under
Section 111 (c) or Section 111 (d), respectively, of the
Air Act (42 U.S.C. 1857c-6(c) or (d»), or an approved
implementation procedure under Section 112(d) of
the Air Act (42 U.S.C. 1857c-7(d)).

"(4) The term "clean water standards" means any
enforceable limitation, control, condition,
prohibition, standard, or other requirement which is
promulgated pursuant to the Water Act or contained
in a permit issued to a discharger by the
Environmental Protection Agency or by a state under
an approved program, as authorized by Section 402 of
the Water Act (33 U.S.C. 1342), or by a local
government to ensure compliance with pretreatment
regulations as required by Section 307 of the Water
Act (33 U.S.C. 1317).

"(5) The term "compliance" means compliance with
clean air or water standards. Compliance shall also
mean compliance with a schedule or plan ordered or
approved by a court of competent jurisdiction, the
Environmental Protection Agency, or an air or water
pollution control agency in accordance with the
requirements of the Air Act or Water Act and
regulations issued pursuant thereto.

"(6) The term "facility" means any building, plant,
installation, structure, mine, vessel, or other floating
craft, location, or site of operations, owned, leased, or
supervised by a contractor or subcontractor, to be
utilized in the performance of a contract or
subcontract. Where a location or site of operations
contains or includes more than one building, plant,
installation, or structure, the entire location or site
shall be deemed to be a facility except where the
Director, Office of Federal Activities, Environmental
Protection Agency, determines that independent
facilities are colocated in one geographical area."
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ADDITIONAL SUPPLEMENT TO GENERAL PROVISIONS
(Standard Form 23-A, April 1975 Edition)
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a. Clause No. 6.-Clause No. 6 of the General
Provisions is deleted in its entirety and the- following
is substituted therefor:

"6. DISPUTES CLAUSE:

"(a) This contract is subject to the Contract
Disputes Act of 1978 (Public Law 95·563).

"(b) Except as provided in the Act, all disputes
arising under or relating to this contract shall be
resolved in accordance with this clause.

"(cHi) As used herein, 'claim' means a written
demand or assertion by one of the parties
seeking, as a legal right, the payment of
money, adjustment or interpretation of
contract terms, or other relief, arising under
or relating to this contract.

"(ii) A voucher, invoice, or request for
payment that is not in dispute when submitted
is not a claim for the purposes of the Act.
However, where such submission is sub­
sequently not acted upon in a reasonable
time, or disputed either as to liability or
amount, it may be converted to a claim
pursuant to the Act.

II (iii) A claim by the contractor shall be
made in writing and submitted to the con­
tracting officer for decision. A claim by the
Government against the contractor shall be
subject to a decision by the contracting
officer.

"(d) For contractor claims of more than
$50,000, the contractor shall submit with the
claim a certification that the claim is made in
good faith; the supporting data are accurate and
complete to the best of the contractor's knowl·
edge and belief; and the amount requested
accurately reflects the contract adjustment for
which the contractor believes the Government is
liable. The certification shall be executed by the
contractor if an individual. When the contractor
is not an individual, the certification shall be
executed by a senior company official in charge
at the contractor's plant or location involved, or
by an officer or general partner of the contractor

having overall responsibility for the conduct of
the contractor's affairs.

"(e) For contractor claims of $50,000 or less,
the contracting officer must render a decision
within 60 days. For contractor claims in excess
of $50,000, the contracting officer must decide
the claim within 60 days or notify the con­
tractor of the date when the decision will be
made.

"(f) The contracting officer's decision shall be
final unless the contractor appeals or files a suit
as provided in the Act.

"(g) The authority of the contracting officer
under the Act does not extend to claims or
disputes which by statute or regulation other
agencies are expressly authorized to decide.

"(h) Interest on· the amount found due on a
contractor claim shall be paid from the date
the claim is received by the contracting officer
until the date of payment.

"(i) Except as the parties may otherwise agree,
pending final resolution of a claim by the con­
tractor arising under the contract, the con­
tractor shall proceed diligently with the per·
formance of the contract in accordance with
the contracting officer's decision."

b. Clause No. 7.-Paragraph 7.(e) of the General
Provisions is redesignated as paragraph 7.(f) and the
following is added as paragraph 7.(e):

"(e) If Miller Act (40 U.S.C. 270a-270e) per­
formance or payment bonds are required under
this contract, the Government shall pay to the
contractor the total premiums paid by the con·
tractor to obtain the bonds. This payment shall be
paid at one time to the contractor together with
the first progress payment otherwise due after the
contractor has (1) furnished the bonds (including
coinsurance and reinsurance agreements, when
applicable), (2) furnished evidence of full payment
to the surety company, and (3) submitted a request
for such payment. The payment by the Government
of the bond premiums to the contractor shall not
be made as increments of the individual progress



payments and shall not be in addition to the
contract price."

c. Clause No. 19.-Clause No. 19 of the General
Provisions is deleted in its entirety.

d. Clause No. 25.-Clause No. 25 of the General
Provisions is deleted in its entirety and the following
is substituted therefor:

"25. EQUAL OPPORTUNITY

"(The following clause is applicable unless this
contract is exempt under the rules, regulations, and
relevant orders of the Secretary of Labor (41 CFR,
ch.60).)

"During the performance of this contract, the
contractor agrees as foil ows:

"(a) The contractor will not discriminate against
any employee or applicant for employment
because 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 employ­
ment, without regard to their race, color, religion,
sex, or national origin. Such action shall include,
but not be limited to, the following: Employ­
ment, upgrading, demotion, or transfer; recruit­
ment or recruitment advertising; layoff or
termination; rates of payor other forms of
compensation; and selection for training,
including apprenticeship. The contractor agrees
to post in conspicuou~ places, available to
employees and applicants for employment,
notices to be provided by the contracting officer
setting forth the provisions of this
nondiscrimination clause.

"(b) 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 employ­
ment without discrimination because of race,
color, religion, sex, or national origin.

"(c) The contractor will send to each labor
union or representative of workers, with which
it has a collective bargaining agreement or other
contract or understanding, a notice, to be
provided by the· contracting officer, advising
the said labor union or workers' representative

2

of the contractor's commitments under section
202 of Executive Order No. 11246 of
September 24, 1965, and shall post copies of
the notice in conspicuous places available to
employees and applicants for employment.

"(d) The contractor will comply with all provi­
sions of Executive Order No. 11246 of
September 24, 1965, as amended, and of the
rules, regulations, and relevant orders of the
Secretary of Labor.

"(e) The contractor will furnish all information
and reports required by said amended Executive
Order and by the rules, regulations, and orders
of the Secretary of Labor, or pursuant thereto,
and will perroitaccess to its bool<s, recor;ds, and
accou.nts by· the c~l1tracting officer and the
Secretary of Labor for purposes of investigation
to ascertain compliance with such rules,
regulations, and orders.

"(f) In the event of the contractor's noncom­
pliance with the nondiscrimination clauses of this
contract or with any of the such rules, regu­
lations, or orders, this contract may be canceled,
terminated, or suspended, in whole or in part,
and the contractor may be declared ineligible
for further Government contracts in accordance
with procedures authorized in said amended
Executive Order, and such other sanctions may
be imposed and remedies invoked as provided in
said Executive Order, or by rule, regulation, or
order of the Secretary of Labor, or as otherwise
provided by law.

"(g) The contractor will include the provisions
of paragraphs (a) throl,lgh (g) in every subcontract
or purchase order unless exempted by the rules,
regulations, or orders of the Secretary of Labor
issued pursuant to section 204 of said amended
Executive Order, 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 may be
directed by the Secretary of Labor as a means
of enforcing such provisions, including sanctions
for noncompliance: Provided, however, That in
the event a contractor becomes involved in, or
is threatened with, litigation with a subcontractor
or vendor as a result of such direction, the
contractor may request the United States to
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enter into such litigation to protect the interests
of the United States.

"Note: Equal Employment Opportunity provisions are
directed by Executive Order No. 11246 of
September 24, 1965 (3 CFR page 167, 1965 Supple­
ment), as amended by Executive Order No. 11375 of
October 13,1967 (3 CFR page 320, 1967 Compilation)
and Executive Order No. 12086 of October 5, 1978."

e. Clauses No. 29 and 30.-Clauses No. 29 and 30 of
the General Provisions are deleted in their entirety
and the following clause No. 29 is substituted therefor:

"29. UTILIZATION OF SMALL
BUSINESS CONCERNS AND
SMALL BUSINESS CONCERNS
OWNED AND CONTROLLED
BY SOCIALLY AND
ECONOMICALLY DISADVAN­
TAGED INDIVIDUALS

"The following clause is applicable if the contract
is over $10,000 except (1) contracts for services
which are personal in nature and (2) contracts
which will be performed entirely (including all
subcontracts) outside any State, territory, or
possession of the United States, the District of
Columbia, or the Commonwealth of Puerto
Rico: Subcontracting plans are not required of
small business concerns.

"(a) It is the policy of the United States that
small business concerns and small business
concerns owned and controlled by socially
and economically disadvantaged individuals
shall have the maximum practicable oppor­
tunity to participate in the performance of
contracts let by any Federal agency.

"(b) The contractor hereby agrees to carry
out this policy in the awarding ofsubcontracts
to the fullest extent consistent with the
efficient performance of this contract. The
contractor further agrees to cooperate in any
studies or surveys that may be conducted by
the Small Business Administration or the
contracting agency which may be necessary
to determine the extent of the contractor's
compliance with this clause.

"(c)(l) As used in this contract, the term
'small business concern' shall mean a small
business as defined pursuant to section 3 of
the Small Business Act and in relevant
regulations promulgated pursuant thereto.

"(2) The term 'small business concern owned
and controlled by socially and economically
disadvantaged individuals' shall mean a
small business concern-

"(i) which is at least51 per centum owned
by one or more socially and economically
disadvantaged individuals; or in the case of
any publicly owned business, at least 51 per
centum of the stock of which is owned by
one or more socially and economically
disadvantaged individuals; and

"(ij) whose management and daily business
operations are controlled by one or more
of such individuals.

"The contractor shall presume that socially
and economically disadvantaged individuals
include Black Americans, Hispanic Amer­
icans, Native Americans, Asian Pacific
Americans, and other minorities, or any
other individual found to be disadvantaged
by the Small Business Administration
pursuant to section 8(a) of the Small
Business Act.

"(d) Contractors acting in good faith may
relay on written representations by their
subcontractors regarding their status as a
small business concern or a small business
concern owned and controlled by socially
and economically disadvantaged individuals:'

f. Clause No. 35.-The following is added as clause
No. 35 of the General Provisions:

°35. UTILIZATION OF WOMEN­
OWNED BUSINESS CONCERNS
(Over $10,000)

"The following clause is applicable if the con­
tract is over $10,000 except (i) contracts which,
including all subcontracts thereunder, are to be
performed entirely outside the United States,
its possessions, Puerto Rico, and the Trust
Territory of the Pacific Islands and (ii) contracts
for services which are personal in nature.

"la) It is the policy of the United States
Government that women-owned businesses
shall have the maximum practicable oppor­
tunity to participate in the performance of
contracts awarded by any Federal agency.

3



"(b) The contractor agrees to use his best
efforts to carry out this policy in the award
of subcontracts to the fullest extent con­
sistent with the efficient performance of
this contract. As used in this contract, a
'woman-owned business' concern means
a business that is at least 51 percent owned
by a woman or women who also control and
operate it. 'Control' in this context means
exercising the power to make policy decisions.
'Operate' in this context means being actively
involved in the day-to-day management.
'Women' mean all women business owners."
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LABOR STANDARDS PROVISIONS

Applicable to Contracts in Excess of $~,QOO
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1. DAVIS·BACON ACT (40 U.S.C. 276a-276a-7)
(<1) All mechanics and laborers employed or working.directly

upon the site of the work sh<lll be paid unconditionally and not
less often than once a week, and. without subsequent deduction
or rebate on any account (except such payroll deductions as are
permitted by the Copeland Regulations, 29 CFR Part 3), the full
amounts due at time of payment computed at wage rates pot less
th<ln the <1AAregate of the basic hourly rates and the rates of pay·
ments, contributions, Clr costs for any fringe benefits cQntained in
the wage determination dedsion of the Secretary of Labor which
is attached hereto and made a part hereof,. regardless of any con·
tractual relationship which may be alleged to exist between ~he
Contractor or subcontractor and such laborers and mechanics. A
copy of such wap,e determination decision shall be kept posted
by the Contractor at the site of the work in a prominent place
where it can be easily seen by the workers. The term "mechanics
and laborers"' shall be deemed to include apprentices and trainees
not covered by an approved program as provided by the Appren.
tices and Trainees clause of this contract.

(b) The Contractor may discharge his obligation under this
clause to workers in any classification for which the wage deter.
mination decision contains: .

(1) Only a basic hourly rate of pay, by making payment at
not less than such basic hourly rate, except as otherwise provided
in the Copeland Regulations (29 CFR Part 3); or

(2) Both a basic hourly rate of pay and fringe benefits pay­
ments, by making payment in cash, by irrevocably making con·
tributions pursuant to a fund, 'p1<1n, or program for, and/or by
assuming an enforceable commitment to bear the cost of. bona
fide fringe benefits contemplated by the Davis·Bacon Act, or by
any combination thereof. Contributions made. or costs assumed,
on other than a weekly basis shall be considered as having been
('onstructively made or assumed during a weekly period to the
extent that they apply to such period. Where a fringe benefit is
expressed in a wage determination in any manner other than as
an hourly rate and the Contrador pays a cash equiv'llent or pro·
vides an alternative fringe benefit, he shall furnish information
with his payrolls showing how he determined that the cost in­
curred to make the cash payment or to provide the 'Ilternative
fringe benefit is equal to the cost of the wage determination fringe
benefit. In any case where the Contractor provides a fringe bene­
fit different from any contained in the wage determi"Pt;".. he
shall similarly show how he arrived at .the hourly' rate spown
therefor. In the event of disagreement between or among the
interested parties as to an equivalent of any fringe benefit, the
Contracting Officer shall submit the question, together with his
recommendation, to the Secretary of labor for final determination.

(c) The assumption of an enforceable commitment to bear the
cost of fringe benefits, or the provision of any fringe benefits not
expressly listed in section l(b) (2) of the Davis·Bacon Act or in
the wage determination decision forming a part. of the contract,
may be considered as payment of wages only with the approval
of the Secretary of labor pursuant to a written requestby the
Contractor. The Secretary of. Labor may require the Contractor to
set aside assets, in a separate account, to meet his obli~ations

under any unfunded plan or program.
(d) The Contracting Officer shall require that any class of

laborers or mechanics, including apprentices and trainees, which
is not listed in the wage determination decision and which is to
be employed under the contract shall be classified or reclassified
conformably to the wage determination decision, and shall report
the action taken to the Secretary of Labor. If the interested parties
cannot agree on the proper classification or reclassification of a
particular dass of laborers or mechanics, including apprentices
and trainees to be used, the Contracting Officer shall submit the
question, together with his recommenqation, to the Secretary of
labor for final determination. Apprentices and trainees may' be
added under this clause only where they are employed pursuant
to an apprenticeship or trainee program meeting the requirements
of tbe Apprentices and Trainees clause below.

(e) In the event it is found by the Contracting Officer that any
laborer or mechanic, including apprentices and trainees, employed
hy the Contractor or any subcontractor directly on the site of the
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work covered by this contract has been or .is being paid at a rat~
of wages less than the rate of w~ges reqUIred by paragraph (a,1
of this clause, or by the Apprentlces and Tram~es c1au~e of thIS
contract the Cpntracting Officer may. (1) by wfltten notIce to the
Govern:nent Prime Contractor terminate his right to proceed with
the work, or such part of the work as to which there has been a
failure to pay said required wages, and (2) prosecute the work
to completion by contract. or otherwise, whereupon such Con·
tractor and his sureties shall be liable to the Government for any
excess costs occasioned the Government thereby.

(f) Paragraphs (a) through (e) of the clause shall apply to
this contract to the extent that it is (1) a prime contract with the
Government subject to the Davis-Bacon Act, or (2) a subcontract
also subject to the Davis·Bacon Act under such prime contract.

2, CONTRACT WORK HOURS AND SAFElY STAND·
ARDS ACT-OVERTIME COMPENSATION (40 U.S.c.
327-333).

This contract is sub;ect to the Contract Work HourJ and
Safety Standards Act and to the applicable ruleJ, regulations, and
;,Jterpretatio11J of the Secretary of Labor,

(a) The Contractor shall not require or permit any laborer or
mechanic, including apprentices, trainees, watchmen, and guard~,
in any workweek in which he is employed on any work under thIS
contract to work in excess of 8 hours in any calendar day or in
excess of 40 hours in such workweek on work subject to the pro·
\'isions of the Contract Work Hours and Safety Standards Act
unless such laborer or mechanic, including apprentices, trainees,
watchmen, and guards, receives compensation at a rate not less
than 1Y2 times his basic rate of pay for all such hours worked
in excess of 8 hours in any calendar day or in excess of 40 hours
in such workweek, whichever is the greater ·number of overtime
hours. The "basic rate of pay:' as used in this clause, shall be
the amount paid per hour exclusive of the Contractor's contribu­
tion or cost for fringe benefits, and any cash payment made in
lieu of providing fringe benefits, or the basic hourly rate con­
tained in the wage determination, whichever is greater.

(b) In the event of any violation of the provisions of para­
graph (a), the Contrador shall be liable to any a/fetted employee
for any amounts due, and to the United States for liquidated
damages. Such liquidated damages shall be computed with respect
to each individual laborer or mechanic, including an apprentice,
trainee, watchman. or guard, employed in violation of the pro­
visions of paragraph (a) in the sum of $10 for eaeh (alt-ndar day
on which such employee was required or permitted to be em­
ployed on such work in excess of 8 hours or in excess of the
standard workweek of 10 hours without payment of the overtime
wages required by paragraph (a).

3. APPRENTICES AND TRAINEES

(a) Apprentices shall be permitted to work at less than the
predett:rmined rate for the work they performed (1) when they
are employed and individually registered in a bona fide appren·
ticeship program registered with the U.S. Department of labor,
Employment and Training Administration, Bureau of Apprentice­
ship and Training, or with a State Apprenticeship AgelKY recog­
nized by the Bureau, or (2) if a person is employed in his lirst
90 days of probationary employment as an apprentice in such an
apprenticeship program, who is not individually registered in the
program, but who has been certifiedby the Bureau of Apprentice­
ship and Training or State Apprenticeship Agency (where
appropriate) to be eligible for probationary employment as an
apprentice. The allowable ratio of apprentices to journeymen in
any craft classification shall not be greater than the ratio pet·
mitted to the eontractor as to his entire work force under the
registered program. Any employee listed on a payroll at an
apprentice wage rate, who is not a trainee as defined in paragraph
(b) of this clause or who is not registered or otherwise employed
as stated above, shall be paid the wage rate determined. by the
Secretary of labor for the classification of work he actually per·
formed. The Contractor or subcontractor shall furnish to the
Contracting Officer written evidence of the registration of his

STANDARD FORM 19-A (Rev, 1-79)
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program and apprentices .as well as the apprwnate ...tiosand
wage rates (c:xpressed in percentages Qf the joumeymenhourly
rates) for. the area of construction, priOr to ",illg any apprentim
on the contract work. The wage rate paid apprentices shall be not
less than the appropriate percentage of the joumeymen's rate
contained in the applicable "'18'= determination.

.(b) Trainees shall be permitted to work at less than the p~'
-deterlUined rate for the work performed when· they are employed
'pursuant to and -indivicluallyregisteml ~ a program which has
r~eived prior approval, evidencid by formal certification, by the
U.S. Department of Labor, Empl~ent and Trainin~ Admin'
istration, Bureau of ApprenticeshIp and Training. The term
"trainee" means a person registered and receiving on.~e.job
training in a construction occupation under I· program which has
been approved in advance by the U.S. Department of Labor,
Employment and Training Administration, Burea.u of Apprentice.
ship and Training, as meeting its standards for on.the·job training
programs and which has been so certffied by the Bureau. The
ratio of trainees to journeymen on this contract shall not be
greater than the ratio permitted u/lder the plan approved by ~he
Bureau of Apprenticeship and Training. Every trainee must be
paid lit not less than. the rate specified in the approved program
for his level of progress. Any employee listed on the payroll at a
trainee rate who is not registered and participating in a training
plan approved by the Bureau of Apprenticeship and Training
shall be paid not less than the wage rate determined by the Sec·
retary of Labor for the classification of work he actually per·
formed. The Contractor or subcontractor shall. furnish the Con·
tracting Officer written evidence of the certification of his ·pro·
gram, the registration of the trainees, and the ratios and wage
rates prescribed in that program. In the event the Bureau of
Apprenticeship and Training withdraws approval of a .training
program, the Contractor shall no longer utilize trainees at less
than the applicable predetermined rate for work performed until
an acceptable program is approved.

(c) The utilization of apprentices, trainees, and journeymen
under this clause shalI be in conformity with the equal employ­
ment opportunity requirements of this contract.

(d) If at any time the Bureau of Apprenticeship and Training
determines, after opportunity for a hearing, that the standards of
a training program have not been complied with, or that such a
program fails to provide adequate training for participants, the
Contractor shall not utilize trainees at less than the predetermined
rate for the classification of work actually performed until an
acceptable program is approved. If the Contractor brings an
appeal pursuant to 29 CFR 5.17 within 30 days of his receipt of a
certified letter withdrawing the Bureau of Apprenticeship and
Training's approval, the effect of the withdrawal of approval of
the program will be delayed until a decision is rendered on the
appeal pursuant to 29 CFR 5.17.

4. PAYROLLS AND' BASIC RECORDS

(a) The Contractor shall maintain payrolls and basic records
relatinJ' thereto during the course of the work and shall preserve
them for a period of 3 years thereafter for all laborers and
mechanics, including apprentices, trainees, watchmen, and
guards working at the site of the work. Such records shall contain
the name and address of each such employee, his correct classifi·
cation, rate of pay (including rates of contributing for or costs
assumed to provide, fringe benefits), daily and· weekly number
of hours worked, deductions made, and actual wages paid. When.
ever the Contractor has obtained approval from the Secretary of
Labor as provided in paragraph (c) of the clause entitled '.'Davis'
Bacon Act", he shall maintain records which show the Commit·
ment, its approval, written communication of the plan or program
to the laborers or mechanics affected, and t!,le costs anticipated or
incurred under the plan or program. -

(b) The Contractor shall submit weekly a copy of all payrolls
to the Contracting Officer. The Government Prime Contractor
shall be responsible for the submission of copies of payrolls of
all subcontractors. The copy shall be accompanied by a statement
signed by the Contractor indicating that· the payrolls are correct
and complete, that the wage rates contained therein are not less
than those determined by the Secretary of Labor, and that the
classifications set forth for each laborer or mechanic, including
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apprentices and trainees conform with the work he performed.
Submission of the "Weekly Statement of Compliance" required
under this contract and the Copeland Regulations of the Secretary
of Labor (29 CFR Part 3) shall satisfy the requirement for sub·
mission of the above statement. The Contractor shall submit also
a copy of any approval by the Secretary of Labor with respect to
frin,ge benefits which is required by paragraph (c) of the clause
entitled "Davis·Bacon Act": Contractors employing apprentices or
tra~nees under approved programs shall include a notation of the
firs~ weeklycertiliedpayrolls submitted to the contracting agencies
that their employment is pursuant to an approved program and
shall identify the program.

(c) The Contractor shall make the records required under
this clause available for inspection by authorized representatives
of the Contracting Officer and the Department of Labor, and
shall permit such representatives to interview employees during
working hours on the job.

NOTE: Watchmen and guards appear on payroll records only
for purposes of the Contract Work Hours and Safety
Standards Act.

5. (:OMPLIANCE WITH COPELAND REGULATIONS

The Contractor shall comply with the Copeland Regulations
of the Secretary of tabor (29 CFR Part 3) which are incor­
porated herein by reference.

6.. WI:rHHOLDING OF FUNDS

(a) The Contracting Officer may withhold or cause to be with·
held from the Government Prime Contractor so much of the
accrued payments or advances as may be considered necessary (1)
to pay laborers and mechanics, including apprenti(es, trainees,
watchmen, and guards employed by the Contractor or any sub­
contractor on the work the full amount ~f wa~es required by the
contract, and (2) to satisfy an~' liability of the Contractor and
any subcontractor for liquidated damages under paragraph (b)
of the clause entitled "Contract Work Hours and Safety Stand­
ards Act-Overtime Compensation."

(b) If the Contractor or any subcontractor fails 10 pay any
laborer, mechanic, apprentice, trainee. wat(hman, or guard em­
pioyed or working on the site of work, :Ii! or pan of the wages
required by the contract, the ContractinJ.( O!fi(cr mal', after writ­
ten notice to the Government Prime Contractor, take s\lch action
as may be necessary to cause suspension of any further payments
or advances until such violations have ceased.

7. SUBCONTRACTS

'The Contractor agrees to insert the clauses hereof entitled
"Davis·Bacon Act," "Contract Work Hours and Safety Standards
Act-Overtime Compensation," "Apprentices ,. and Trainees,"
"Payrolls and Basic Records," "Compliance with Copeland Regu­
lations," "Withholding of Funds," "Subcontracts," and "Con­
tract Termination-Debarment" in all subcontracts, The term
"Contractor" as used in such clauses in any subcontract shall be
deemed to refer. to the subcontractor except in the phrase "Gov­
ernment Prime Contractor."

8. CONTRACT TERMINATION-DEBARMENT

A breach of the dauses hereof entitled "Davis-Bacon Act,"
"Contract Work Hours and Safety Standards Act-Dvertime
Compensation," "Apprentices and Trainees," "Payrolls and Basic
Records," "Compliance with Copeland Regulations," "Withhold­
ing of Funds," and "Subcontracts" may be grounds for termina­
tion of the contract, and· for debarment as pr~lVided in 29 CFR
5.6.

9. DISPUTES CONCERNING LABOR STANDARDS

Disputes arising out of the labor standards provisions of this
c6ntract shall be subject to the Disputes clause· except to the
extent such disputes involve the meaning of classifications or
wage rates contained in the wage determination decisions of the
Secretary of Labor or the applicability of the labor provisions of
this contract which questions shall be referred to the Secretary of
Labor in accordance with the· procedures of the Department of
Labor.

STANDARD FORM 19-A (Rev. 1- 79)
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SPECIFICATIONS

DIVISION 1-GENERAL REQUIREMENTS
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SECTION 1.1-GENERAL CONDITIONS

1.1.1 BONDS

a. Bid guarantee.-For bids which exceed $25,000,
the bidder shall furnish guarantee with each bid
in an amount not less than 20 percent of the
amount of the bid: Provided, That guarantee in
excess of $3,000,000 will not be required. (See
Standard Form 22, Instructions to Bidders.)

b. Performance and payment bonds.-For contracts
which exceed $25,000, the contractor shall furnish
to the Government bonds as follows:

(1) Performance bond.-Performance bond with
a surety or sureties approved by the contracting
officer, and with a penal amount equal to 100
percent of the contract price at the time of
award.

(2) Payment bond.-Payment bond with a surety
or sureties approved by the contracting officer,
for the protection of all persons supplying labor
and material in the prosecution of the work pro­
vided for in the contract, for the use of each such
person. Whenever the contract price at the time
of award is not more than $1,000,000, the pay­
ment bond shall be in the sum of one-half of the
contract price at the time of award. Whenever
the total amount of the contract price at the
time of award is more than $1,000,000 and not
more than $5,000,000, the payment bond shall
be in the sum of 40 percent of the contract price
at the time of award. Whenever the contract
price at the time of award is more than
$5,000,000, the payment bond shall be in the
sum of $2,500,000.

(3) Costs.-AII costs of furnishing performance
and payment bonds shall be included in the
lump-sum price bid in the schedule for
mobilization and preparatory work.

c. Requirements for execution of surety bonds.­
Each surety company bond (bid, performance,
payment), which purports to have been executed by
an agent or attorney-in-fact for the corporate
surety, is required to have submitted with it a power
of attorney to the signatory agent or attorney-in­
fact, and executed by the corporate surety upon a

date reasonably proximate to the date of the bond,
or the power of attorney shall be accompanied by a
certification of the surety to the effect that the
power of attorney was in full force and effect upon
a date reasonably proximate to the date of the
bond.

1.1.2 NOTICE TO SUBCONTRACTORS
REGARDING PAYMENT BONDS
(1980 Dec)

a. The prime contractor's payment bond furnished
to the Government pursuant to the Miller Act
(40 U.S.C. 270a-f) provision of the prime contract
does not cover all persons (as defined in 40 U.S.C.
270d) who supply either labor or material in the
prosecution of the work provided for in this con­
tract. Generally, the prime contractor's payment
bond covers (1) persons who supply either labor
or material directly to the prime contractor, and
(2) persons who supply labor or material directly
to a subcontractor who has a direct contractural
relationship with the prime contractor; provided,
however, that proper and sufficient written notice
of a claim, in accordance with the provisions of
40 U.S.C. 270b, is furnished by the latter persons
to the prime contractor within 90 days from the
final date on which the labor was performed or the
material was supplied.

b. The prime contractor shall (1) insert the sub­
stance of this clause, including this subparagraph
b., in each subcontract hereunder, and (2) require
all subcontractors at any tier to insert the sub­
stance of this clause, including this subparagraph
b., in each subcontract thereunder.

1.1.3 RIGHTS-OF-WAY

The Government will provide the right-of-way or the
site for permanent works or installations, the site for
borrow pits, channels, spoil banks, and ditches, and
right-of-way for access thereto over routes established
by the contracting officer. The contractor will be
permitted to use such land for construction purposes,
but any additional right-of-way or land desired by the
contractor for construction purposes shall be provided
by the contractor without expense to the Government.



1.1.4 SAFETY AND HEALTH

a. The contractor shall not require any laborer
or mechanic employed in the performance of
the contract to work under conditions which
are unsanitary, hazardous, or dangerous to his
health or safety, as determined under construc­
tion safety and health standards promulgated
by the Secretary of Labor under section 107 of
the Contract Work Hours and Safety Standards
Act (40 U.S.C. 327). as amended, and "Con­
struction Safety Standards," published by WPRS
(Water and Power Resources Service).

b. The contractor shall fully comply with the
WPRS "Construction Safety Standards" and amend­
ments or revisions thereto in effect on the date bids
are received. This handbook will be provided at
no charge for use in connection with the specifica­
tions. Construction Safety and Health Standards
promulgated by the Secretary of Labor may be
obtained from any regional or area office of the
Occupational Safety and Health Administration
of the U.S. Department of Labor.

c. The contractor shall submit in writing a proposed
safety program in the form and time intervals
prescribed in section 2 of the Construction Safety
Standards.

d. Th~contractor is responsible for being cognizant
of and insuring compliance with the requirements
set forth in subparagraphs a. and b. above. Such
responsibility shall apply to both his operations and
those of his subcontractors. When violations of the
safety and health requirements contained in these
specifications or standards referenced in subpara­
graph a. are called to his attention by the contracting
officer or his authorized representatives, the
contractor shall immediately correct the condition
to which attention has been directed. Such notice
either oral or written, when served on the con­
tractor or his representative(s). shall be deemed
sufficient.

e. In the event the contractor fails or refuses to
promptly comply with the compliance directive
issued under subparagraph d. above, the contracting
officer or his authorized representative may issue
an order to stop all or any part of the work. When
satisfactory corrective action is taken, an order to
resume work will be issued. The contractor shall
not be entitled to any extension of time, nor to
any claim for damage or to additional compensation

2

by reason of either the directive or the stop order.
Failure of the contracting officer or his represen'
tative to order discontinuance of any or all of the
contractor's operations shall not relieve the con­
tractor of his responsibility for the safety of
personnel and property.

f. The contractor shall maintain an accurate record
of, and shall report to the contracting officer's
authorized representative in the manner prescribed
by the contracting officer, all cases of death, occu­
pational diseases, or traumatic injury to employees
or the public involved, and property damage in
excess of $2,500 incident to performance of work
under this contract.

g. The contractor shall indemnify and hold the
Government harmless for any and all losses, damages,
or liability on account of personal injury, death,
or property damage, or claims for personal injury,
death, or property damage of any nature whatsoever
and by whomsoever made, arising out of the
activities of the contractor, his employees, sub~

contractor, or agents under the contract. Such
indemnity shall include, but shall not be limited
to, the failure of the contractor, his empl.oyees,
subcontractors, or agents to comply with the safety
and health provisions contained in these
specifications.

h. The rights and remedies of the Government
provided in this paragraph are in addition to any
other rights and remedies provided by law or
under this contract.

i. In the event there is a conflict between the
requirements contained in WPRS "Construction
Safety Standards," specifications paragraphs, con­
tractor's approved safety program, referenced
safety and health codes and standards, or the U.S.
Department of Labor construction safety and
health standards, promulgated under section 107 of
the Contract Work Hours and Safety Standards
Act (40 U.S.C. 327 et seq.). as amended, the more
stringent requirement will prevail.

1.1.5 DOCUMENTATION OF
DISAGREEMENTS

If the contractor disagrees with any direction,
instruction, interpretation, or determination of the
contracting officer, his authorized representative,or an
inspector, he shall immediately ask, in writing, for a
written decision from the contracting officer or his
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authorized representative. Upon receipt of the
decision, the contractor shall proceed without delay to
comply therewith. Directions, instructions, interpreta­
tions, or determinations of the contracting officer or
his authorized representative relating to drawings,
samples, and literature shall be subject to the pro­
visions of this paragraph.

1.1.6 INSPECTION AND TESTS
BY GOVERNMENT

In addition to tests specifically outlined in these
specifications, the Government reserves the right to
inspect and test materials, equipment, and
workmanship during the life of the contract in
accordance with clause No. 10 of the General
Provisions. The contractor shall cooperate with the
contracting officer in arrangements for such
inspections and tests so that they may be made
without unnecessarily delaying the work or
endangering personnel.
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SECTION 1.2-SPECIAL CONDITIONS

1.2.1 THE REQUIREMENT

It is required that there be constructed and
completed. in accordance with the Construction
Contract (Standard Form 23). including the
General Provisions (Standard Form 23A). Labor
Standards Provisions (Standard Form 19AL
these specifications, and the drawings listed in
paragraph 9.1.3 hereof. Salt-Gila Aqueduct.
Reach 1A, Salt-Gila Division. Arizona; and
Granite Reef Aqueduct. Reach 12 Completion,
G~anite Reef Division. Arizona: Central Arizona
Project.

The work is situated in Maricopa County,
approximately 25 miles east of Phoenix, Arizona.

1.2.2 DESCRIPTION OF THE WORK

The principal components of the work tobe
performed under these specifications include
the following:

a. Canal.-Earthwork for and construction of
about 5.61 miles of unreinforced concrete
lining and about 0.37 mile of reinforced
concrete lining for Salt-Gila Aqueduct. and
about 0.67 mile of reinforced concrete lining
for reach 12 completion. The capacity of
0.64 mile of aqueduct is 3,000 cubic feet per
second. The capacity of 6.01 miles of
aqueduct is 2,750 cubic feet per second. The
aqueduct will have a bottom width of 24 feet
and the side slopes will be 1"1/2: 1. Cuts will
vary from 0 to about 38 feet. .

b. Structures.-Earthwork and construction of
the following structures along the aqueduct:

(1) Five bridges with precast prestressed
concrete beams.

(2) One overchute pier.

(3) Two floatwells.

c. Roadwork.-Roadwork as follows:

(1) Construction of bridge approaches.

(2) Construction of ramps from the canal
O&M roads to the bridge approaches.

(3) Furnishing and installing guardrails.

d. Furnishing and installing chain link fence
including grounding equipment.

1-5
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1.2.3 COMMENCEMENT. PROSECU­
TION. AND COMPLETION
OF WORK

a. Completion period.-The contractor shall
begin work within 30 calendar days after date
of receipt of notice to proceed, and shall
complete all of the work within 730 calendar
days from the date of receipt of such notice:
Provided, That the period allowed for the
completion of the work, shall be reduced by
1 calendar day for each calendar day in excess
of 10 calendar days. or any extension thereof.
elapsing between the contractor's receipt of
and return of properly executed contract and
performance and payment bonds as required
in the Bid Form (Standard Form 21).

The drawings and data required to be
submitted for approval under these
specifications are described in paragraphs
5.2.3,5.3.13,7.1.2, and 7.1.3. Except as
otherwise provided in these specifications for
specific submittals. the contracting officer will
require 40 calendar days for review of
drawings or data submitted by the contractor
for approval. and this review time will apply
to each separate submittal or resubmittal
whether the drawings or data are approved,
not approved, or returned for revision. If the
contracting officer uses time in excess of the
above-stated number of days for review of any
submittal or resubmittal. the excess time will
be added to the time allowed the contractor
for completion of the work affected by such
excess time: Provided, That if the review of
two or more separate submittals or
resubmittals is late and results in concurrent
days of excess time, such days will be counted
only once in computing an extension of the
completion date. The excess time added to
the time allowed the contractor for
completion of the work affected by such
excess time shall be the contractor's sole
remedy for any excess time used by the
contracting officer for review of drawings and
data submittals. The number of calendar days
required for review of drawings or data
submitted or resubmitted for approval will
include the date the drawings or data are
received by the contracting officer and will
extend through the date of return mailing to
the contractor.

b. Prosecution of the work.-The capacity of
the contractor's construction plant sequence
of operations. method of operation, and the
forces employed shall. at all times during the
continuance of the contract bJ subject to the



Par. 1.2.3

approval of the contracting officer and shall
be such as to insure the completion of t~e

work within the specified period of time.

c. Priorities.-If performance under these
specifications is delayed by operations of any
United States national priorities or material
allocation system. the time for performance
will be extended to compensate for such
delays.

1.2.4 LIQUIDATED DAMAGES

In case of failure on the part of the contractor to
complete the work within the time fixed in the
contract or any extensio.ns thereof. the
contractor shall pay to the Government as fixed.
agreed. and liquidated damages. pursuant to the
clause of this contract entitled "Termination for
Default-Damages for Delay-Time Extensions:'
the sum of $1.000 for each calendar day of
delay in completion of the work.

1.2.5 RATES OF WAGES

Pursuant to the provisions of the Davis-Bacon
Act. 40 U.S.C. 276(a). as amended. the
Secretary of Labor has determined that rates of
wages and fringe benefits listed in this paragraph
are those prevailing for the classifications
specified in the locality of the work covered by
these specifications and said rates of wages and
fringe benefits shall be the minimum rates per
hour to be paid for the work covered by these
specifications.

Fringe benefit payments include contributions.
except those required by Federal. State. or local
law. which the contractor makes irrevocably to
a trustee or a third party pursuant to any fund.
plan. or program to provide for medical or
hospital care. compensation for injuries or illness
resulting from occupational activity.
unemployment benefits. life insurance. disability
and sickness insurance. accident insurance (all
designated as health and welfare). pensions.
vacation and holiday pay. apprenticeship. or
other similar programs. and other bona fide
fringe benefits.

While the wage rates and fringe benefits shown
are the minimum rates required by these
specifications to be paid during the life of the
contract. it is the responsibility of bidders to
inform themselves as to local labor conditions
such as the length of workday or workweek.·
overtime compensation. fringe benefit
contributions, labor supply. and prospective
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changes or adjustments of wage rates or fringe
benefits. No increase in the contract price will be
allowed or authorized on account of the payment
of wage rates or fringe benefits in excess of
those listed herein.

The classifications. wage rates. and fringe
benefits will be furnished by supplemental notice
before bids are opened.
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1.2.6 CONSTRUCTION PROGRAM

a. General.-Within 45 calendar days after
date of receipt of notice to proceed, the
contractor shall submit to the Construction
Engineer for information a complete and
practicable construction program. The
construction program shall show in detail his
proposed program of operations and shall
provide for orderly performance of the work.

The construction program shall be in such
form and detail as to show the following:

(1) Sequence of operations.

(2) The dates for commencing and
completing the work on the several
controlling features of the project including
erection of construction plant and each
item or group of like items involving
placement of concrete, if applicable.

(3) The dates of issuance of orders for
procurement of contractor-furnished
materials and equipment and their delivery
and installation dates.

(4) The leadtimes required for any
Government-furnished construction
drawings for each feature detailed by the
contractor in (2) above. Leadtimes greater
than 75 days shall be justified.

(5) The dates on which contractor­
prepared drawings will be submitted for
approval including all shop drawings as
required in these specifications.

The construction program shall be in suitable
form and show the percentage of work for
each line item scheduled for completion each
month, and shall include the contractor's
estimate of earnings by months.

b. Submittal requirements.-An original or
translucent reproducible and three blackline
prints of each construction program and each
revised program shall be submitted. Originals
or reproducibles shall be of such quality as to
permit clear, sharp, legible prints to be made
by direct-contact methods.

The contractor shall revise the construction
program as necessary to keep it current and
shall enter on the program the actual progress
at the end of each progress payment period
or at such other intervals as directed by the
contracting officer, and shall submit two such

1-7
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marked prints of the program to the
Construction Engineer.

Timely submittal of the construction program
and timely revisions.thereto are important.
The Government must have the information
contained in the construction program for
such purposes as scheduling the preparation
of additional drawings required for
construction and scheduling services of
inspectors and survey crews.

If the contractor elects to program the work
by the CPM (Critical Path Method), or by a
similar type of network analysis system, he
shall submit such program and revised
programs as required in lieu of the program
specified above. Such CPM program shall
include all information required above. The
contractor shall submit translucent
reproducibles of the network diagram and of
printout or computation sheets for such
construction program. Reproducibles shall be
of such quality as to permit clear, sharp,
legible prints to be made by direct-contact
methods. If requested, the contractor shall
also furnish a printout of the computer data.

The construction program shall be submitted
to the Construction Engineer, Water and
Power Resources Service, Valley Center, Suite
2200,201 North Central Avenue, Phoenix
AZ 85073.

c. Cos1.-The cost of all work required by this
paragraph shall be included in the prices bid
in the schedule for othel- items of work.

1.2.7 USE OF CONSTRUCTION
FACILITIES

Work at or in the vicinity of the worksite may be
performed by the Government or by other
contractors engaged in work for the Government
during the contract period. The contractor shall,
without charge, permit the Government and
such other contractors to use the roads, bridges,
lighting installation, and any other facilities
constructed or acquired by the contractor for
use in the performance of the work under these
specifications as are available without entailing
any material increase in cost to the contractor for
maintenance or operation of such facilities.

1.2.8 OTHER CONTRACTS

During the progress of the work under these
specifications, additional 'Nork may be



Par. 1.2.8

performed concurrently by other contractors
and the Government in the vicinity of the Salt­
Gila Pumping Plant between Granite Reef
Aqueduct stations 821 + 18.17 and 832 + 25.
Th'e Salt-Gila Pumping Plant contractor. under
specifications 3D-C7448. is required to perform
all canal earthwork for the aqueduct between
Granite Reef Aqueduct-reach 12 completion
station 787 + 27.21 Ah. and Salt-Gila Aqueduct
station 20+00. The canal earthwork must be
finished before the contractor under these
specifications can begin preparing foundations
for concrete lining and placing reinforced
concrete lining between the stations stated
above. The contractor under these specifications
shall cooperate fully with such other contractors
and with Government employees and carefully
fit his own work to such other work as may be
directed by the contracting officer.

The contractor shall not commit or permit any
act to be committed which will interfere with the
performance of work by any other contractor or
by Government employees. Where working
space is limited, use of working space will be
subject to the approval of the contracting
officer.

1.2.9 STAKING OUT WORK

a. Government.-The Government will
establish the primary control for lines and
grades required for the work consisting of
bench marks and reference points. Reference
points will be brass caps set at approximately
1,OOO-foot intervals and at bearing changes
on the right-of-way line along the right side of
the canal and near all major structures.

The Government will endeavor to locate the
primary control system so that the points will
not be subject to damage or destruction
during construction operations. However,
should it become apparent to the contractor
that any primary control point is in the way of
his activities, he shall notify the contracting
officer immediately in order that the point may
be moved. In case of damage to or destruction
of any of the Government's primary control
points by the contractor's forces. they will be
replaced by the Government at the
contractor's expense. The actual cost to the
Government of replacing primary control
points will be deducted from payments due
the contractor. Such actual cost will include
a reasonable charge for use of Government
supplies and equipment plus 15 percent
overhead.

1-8

Complete information concerning the primary
control system will be provided to the
contractor immediately following receipt of
notice to proceed.

The Government will also make original and
final surveys and make computations to
determine the final quantities of work and
materials.

b. Contractor.-AII survey work performed by
the contractor shall be subject to field and
office review by the contracting officer.

From the primary control points, the
contractor shall layout the work by
establishing all lines and grades at the site
necessary to control the work and shall be
responsible for all measurements that may be
required for the execution of the work to the
location and limit marks prescribed in these
specifications or on the drawings.

The contractor shall place and establish such
additional horizontal and vertical control
points, stakes, and markers as may be
necessary for control and guidance of his
construction operations.

The contractor shall furnish"all materials,
including stakes, spikes. steel pins, templates,
platforms, equipment. tools. and other
accessories, and perform all work as may be
required in laying out any part of the work
from the primary control points established by
the Government. It shall be the responsibility
of the contractor to maintain and preserve all
stakes and other marks established by him
until authorized to remove them.

All survey data shall be recorded and shall be
ava ilable at all times during the progress of the
work for examination by the contracting
officer.

c. Cost.-The cost of all materials furnished
by the contractor and all work performed by
the contractor for layout of work and related
work as herein required shall be included in
the prices bid for the items of work for which
the surveys are required.

1.2.10 PERFORMANCE AND
SUPERVISION OF
WORK BY CONTRACTOR

a. Performance of work.-The contractor shall
per fo rm 0 nth e sit e and Nit h his 0 w n
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(1) Designate a liaison officer who will
administer the contractor's "Women­
Owned Business Concerns Program."

(2) Provide adequate and timely
consideration of the potentialities of known
women-owned business concerns in all
"make-or-buy" decisions.

a. The contractor agrees to establish and
conduct a program which will enable women­
owned business concerns to be considered
fairly as subcontractors and suppliers under
this contract. In this connection. the
contractor shall:

organization and forces on his payroll. work
equivalent to at least 30 percent of the total
amount of construction work at the site. The
cost of contractor-furnished material and
equipment incorporated in the work shall not
be included in computing the total amount of
construction work at the site.

(7) Submit periodic reports of
subcontracting to women-owned business
concerns with respect to the records
referred to in subparagraph (4) above. in
such form and manner and at such time (not
more often than quarterly) as the
contracting officer may p.rescribe.

(5) Include the "Utilization of Women­
Owned Business Concerns" clause in
subcontracts which offer substantial
subcontracting opportunities.

a. Public Law 93-623 requires that all
Fed era I age n c i e san d G 0 ve r n men t

(4) Maintain records showing
(i) procedures which have been adopted to
comply with the policies set forth in this
paragraph. including the establishment of
a source list of women-owned business
concerns; (ii) awards to women-owned
businesses on the source list by minority
and nonminority women-owned business
concerns; and (iii) specific efforts to identify
and award contracts to women-owned
business concerns.

(6) Cooperate in any studies and surveys
of the contractor's women-owned business
concerns procedures and practices that the
contracting officer may from time-to-time
conduct.

Par. 1.2.10

c. The contractor further agrees to require
written certification by its subcontractors that
they are bona fide women-owned and
controlled business concerns in accordance
with the definition of a women-owned
business concern as set forth in the Utilization
of Women-Owned Business Concerns (Over
$10.000) Clause at the time of submission of
bids or proposals.

b. The contractor further agrees to insert. in
any subcontract hereunder which may exceed
$500.000 for supply. or $1.000.000 in the
case of contracts for the construction of any
public facility and which offers substantial
subcontracting possibilities. provisions which
shall conform substantially to the language of
this paragraph. including this subparagraph b..
and to notify the contracting officer of the
names of such subcontractors.

1.2.12 PREFERENCE FOR
UNITED STATES-FLAG
AIR CARRIERS

WOMEN-OWNED BUSINESS
CONCERNS SUBCONTRACTING
PROGRAM

(3) Develop a list of qualified bidders that
are women-owned businesses and assure
that known women-owned business
concerns have an equitable opportunity to
compete for subcontracts. particularly by
making information on forthcoming
opportunities available. by arranging
solicitations. time for the preparation of
bids. quantities. specifications. and delivery
schedules so as to facilitate the
participation of women-owned business
concerns.

b. Supervision of work.-If the contractor
does not give personal superintendence to the
work at all times during its performance and
until the work is completed and accepted. he
shall provide a competent superintendent fully
authorized to act in his behalf. as required
under clause No. 11 of the General
Provisions. The superintendent shall be an
employee of the contractor and on the
contractor's payroll. The superintendent shall
give personal supervision to the work.
including coordinating. directing. and
expediting of all subcontracted work. until
completion of all work under the contract. All
directions given to such superintendent shall
be considered as given to the contractor and
shall be binding on the contractor.

1.2.11
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contractors and subcontractors will use
United States-flag air carriers for international
air transportation of personnel (and their
personal effects) or property to the extent
service by such carriers is available. It further
provides that the Comptroller General of the
United States shall disallow any expenditure
from appropriated funds for international air
transportation on other than a United States­
flag air carrier in the absence of satisfactory
proof of the necessity therefor.

b. The contractor agrees to utilize United
States-flag air carriers for international air
transportation of personnel (and their personal
effects) or property to the extent service by
such carriers is available.

c. In the event that the contractor selects a
carrier other than a United States-flag air
carrier for international air transportation, he
will include a certification on vouchers
involving such transportation which is
essentially as follows:

Certification of Unavailability
of

United States-Flag Air Carriers

I hereby certify that transportation service
for personnel (and their personal effects) or
property by certificated air carrier was
unavailable for the following reasons:
*(state reasons).

* See Federal Procurement Regulations
(41 CFR 1-1.323-3).

d. The terms used in this paragraph have the
following meanings:

(1) "International air transportation"
means transportation of persons (and their
personal effects) or property by air between
a place in the United States and a place
outside thereof or between two places both
of which are outside the United States.

(2) "United States-flag air carrier" means
one of a class of air carriers holding a
certificate of public convenience and
necessity issued by the Civil Aeronautics
Board. approved by the President.
authorizing operations between the United
States and/or its territories and one or more
foreign countries.

1-10

(3) The term "United States" includes the
50 States. Commonwealth of Puerto Rico.
possessions of the United States, and the
District of Columbia.

e. The contractor shall include the substance
of this paragraph, including this subparagraph
e., in each subcontract or purchase hereunder
which may involve international air
transportation.

1.2.13 USE OF UNITED STATES-FLAG
COMMERCIAL VESSELS

a. The Cargo Preference Act of 1954 (Public
Law 664, August 26, 1954,63 Stat. 832. 46
U.S.C. 1241 (b)), requires that Federal
departments or agencies shall transport at
least 50 percent of the gross tonnage
(computed separately for dry bulk carriers. dry
cargo liners, and tankers) of equipment,
materials, or commodities which may be
transported on ocean vessels on privately
owned United States-flag commercial vessels.
Such transportation shall be accomplished
whenever:

(1) Any equipment. materials. or
commodities. within or outside the United
States. which may be transported by ocean
vessel. are:

(a) Procured, contracted for. or
otherwise obtained for the agency's
account or

(b) Furnished to or for the account of
any foreign nation without provision for
reimbursement.

(2) Funds or credits are advanced or the
convertibility of foreign currencies is
guaranteed in connection with furnishing
such equipment. materials. or commodities
which may be transported by ocean vessel.

Note: This requirement does not apply to
small purchases as defined in 41 CFR 1-3.6
or to cargoes carried in the vessels of the
Panama Canal Co.

b. The contractor agrees as follows:

(1) To utilize privately owned United
States-flag commercial vessels to ship at
least 50 percent of the gross tonnage
(computed separately for dry bulk carriers.
dry cargo liners. and tankers) involved

•
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b. In future budgetary requests for funding
this contract it is anticipated that the rate of
progress will be as follows:

As to any work which may be done in excess
of the amount for which funds have been
reserved under the provisions of this
paragraph. the liability of the United States is
contingent upon the necessary appropriations
being made therefor by the Congress and an
appropriate reservation of funds thereunder.
Further. the contractor hereby releases the
Government from any and all liability due to
the failure of the Congress to appropriate
sufficien.t funds. or for delays in payments due
to lack of funds. including any adjustments
under clauses No.3. "Changes"; 17.
"Suspension of Work"; or 18. "Termination
for Convenience of the Government:· of the
General Provisions. or an adjustment under
any other provision of the contract. The
contractor also releases the Government from
any and all liability for damages for breach of

The above information as to program
estimates for future fiscal years is provided
solely for informational purposes. The
contractor is cautioned that any schedule of
operations which contemplates a different
rate of funding is his own responsibility. It is
expressly understood that the Government
does not represent that any or all of the funds
covering these estimates will be appropriated
by the Congress or will be reserved for
earnings under this contract. The contractor
hereby releases the Government from any and
all liability due to the failure of the Congress
to appropriate funds sufficient to cover
payment in accordance with the above
estimates. including any adjustments under
clauses No.3. "Changes"; 17. "Suspension of
Work"; or18. "Termination for Convenience
of the Government," of the General
Provisions. or an adjustment under any other
provision of the contract. The contractor also
releases the Government from any and all
liability for damages for breach of contract as
a result of the failure of the Congress to
appropriate sufficient funds. Annual
reservations of funds will be made in writing
as provided elsewhere in this paragraph after
the Congress acts on the Appropriation Act.

60
Balance

Percent of bid

Fiscal Year 1982
Fiscal Year 1983

a. The sum of $1.500.000 has been
reserved and is available for payments to the
contractor to cover earnings during fiscal year
1981 under the schedule items. materials
delivered to the site. and all other earnings
which may be due under the contract or any
contract adjustments thereunder. including
retained percentages and liquidated
damages.

whenever shipping any equipment.
material. or commodities under the
conditions set forth in subparagraph a.
above pursuant to this contract to the
extent such vessels are available at fair and
reasonable rates for United States-flag
commercial vessels.

Note: Guidance regarding fair and
reasonable rates for United States-flag
vessels may be obtained from the Division
of National Cargo. Office of Market
Development. Maritime Administration.
Washington DC 20230: area code 202.
phone 377-3449.

(2) To furnish. within 15 working days
following the date of loading for shipments
originating within the United States or
within 25 working days following the date
of loading for shipments originating outside
the United States. a legible copy of a rated
"on-board" commercial ocean bill of lading
in English for each shipment of cargo
covered by the provisions in subparagraph
a. above to both the contracting officer
(through the prime contractor in the case of
subcontractor bills of lading) and to the
Division of National Cargo. Office of
Market Development. Maritime
Administration. Washington DC 20230.

(3) To insert the substance of the
provisions of this clause in all subcontracts
issued pursuant to this contract except for
small purchases as defined in 41 CFR
1-3.6.

SECTION 1.3-PAYMENTS AND
ADJUSTMENTS

1.3.1 FUNDS AVAILABLE FOR
EARNINGS

Pursuant to section 12 of the Reclamation
Project Act of 1939 (43 U.S.C.. sec. 388). funds
for earnings under this contract will be made
available as provided in this paragraph.
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contract as a result of the failure of the
Congress to appropriate sufficient funds.

c. If at any time the contracting officer finds
that the balance of this reservation is in excess
of the estimated amount required to meet all
payments due and to become due the
contractor because of work performed or to
be performed prior to the beginning of the
next fiscal year. the right is reserved to reduce
said reservation by the amount of such excess.
The contractor will be notified in writing of
any such reduction.

d. If the rate of progress of the work is such
that the contracting officer finds that the
balance of the reservation is less than the
estimated amount required to meet all
payments due and to become due because of
work performed prior to the beginning of the
next fiscal year. the Government may reserve
additional funds for payments under this
contract if there are funds available for such
purpose. The contractor will be notified in
writing of such additional reservation.

e. Should it become apparent to the
contractor that existing fund reservations will
be exhausted within the next 30 days. the
contrac"tor shall at that time give written
notice thereof to the contracting officer. If
additional funds can be made available. the
contracting officer may issue an additional
fund reservation as provided for in
subparagraph d. hereof. It is expressly
understood. however. that the Government
has no obligation to provide funds in addition
to those reserved in writing. The contractor is
also cautioned that the prosecution of the
work at a rate that will exhaust the funds
reserved before the end of the fiscal year will
be at his own risk. If additional funds cannot
be made available. the contracting officer will
give written notice thereof to the contractor.
If at any time funds are being made available
by appropriations for interim periods prior to
the enactment of an Appropriation Act. the
contractor will be so advised in writing in
which case the other notice requirements of
this subparagraph will not apply.

If the contractor so elects. he may continue
work under the conditions and restrictions of
the specifications after funds have been
exhausted. so long as there are funds for
inspection and supervision. concerning which
he will be notified in writing. No payment will
be made for any work done after funds have

been exhausted unless and until sufficient
additional funds have been provided by the
Congress. When funds again become
available. the contractor will be notified in
writing as to the amount thereof reserved for
payments under this contract. The amount so
reserved shall be subject to decrease or
increase in a manner similar to that provided
in subparagraphs c. and d. hereof. However.
if the contractor so elects. the work may be
suspended when the available funds have
been exhausted. Should work be thus
suspended. additional time for completion will
be allowed equal to the period during which
the work is necessarily so suspended. Such a
suspension of work shall not be considered to
be a suspension. delay. or interruption under
the terms of clause NO.1 7. "Suspension of
Work." of the General Provisions.

f. The procedure above described in this
paragraph shall be repeated as often as
necessary on account of exhaustion of
available funds and the necessity of awaiting
the appropriation of add itiona I funds by
Congress.

g. Should Congress fail to provide the
expected additional funds during its regular
session. the contract may. at the option of the
contractor. by written notice. be terminated
and considered to be completed without
prejudice to him or liability to the Government
at any time subsequent to 30 days after
payments are discontinued. or subsequent to
30 days after passage of the act which would
ordinarily carry an appropriation for
continuing the work. or after adjournment of
the Congress which failed to make the
necessary appropriations. Such a termination
shall not be considered to be a termination for
convenience of the Government under the
terms of clause No. 18. "Termination for
Convenience of the Government." of the
General Provisions.

1.3.2 PROGRESS PAYMENTS

a. General.-Payments will be made in
accordance with clause No.7 of the General
Provisions and will be made within 30
calendar days after receipt by the Government
of signed vouchers from the contractor on
estimates approved by the contracting officer.

b. Retained percentages.-Pursuant to clause
No. 7(c) of the General Provisions. when 25
percent of the work has been completed the
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contracting officer will make his initial
determination as to satisfactory progress and
may then waive retainage from subsequent
progress payments and may reduce the
retainage to an amount equal to 2.5 percent
of the total bid for all schedules of the contract
as awarded. After 75 percent of all work
originially contemplated has been completed.
with satisfactory progress being maintained.
the contracting officer may reduce the
retainage to an amount equal to 1.5 percent
of the total bid for all schedules of the contract
as awarded. which amount may be further
reduced after substantial completion of all
work under the contract.

c. Payment for materials.-Estimates for
progress payments. as provided in clause
No.7 of the General Provisions. will include
items of materials delivered on the site which
will become a part of the finished construction
work and for which the contractor presents
satisfactory evidence that he has acquired
title to such materials. Invoices receipted by
the supplier showing that payment in full has
been made. or certificates from both the
contractor and the supplier warranting that
full title to the materials is vested in the
contractor and that the materials are free of
liens and encumbrances. will be accepted as
satisfactory evidence that the contractor has
acquired title to the materials. No
consideration. however. wi II be given to
individual purchases of less than $ 300 for any
one item. At the discretion of the contracting
officer. progress payments may also include
materials delivered to the contractor in whole
or in part at locations other than the site.
including his supplier's plant or plants. subject
to the above provisions. Except as otherwise
provided in paragraph 1.3.5. no consideration
will be given to any other preparatory work
done.

d. Payment for separate contract divisions.­
Clause No. 7(c) of the General Provisions
provides for payment without retention of a
percentage on completion and acceptance of
each separate building. public work. or other
division of the contract on which the price is
separately stated in the contract. Any
separate building. public work. or other
division of the contract which is intended to
come under this provision of clause No. 7(c)
will be specifically so identified elsewhere in
the contract. .

Par. 1.3.2

e. Release of claims.-After completion of
work. and prior to final payment. the
contractor shall furnish to the contracting
officer. a release of claims against the United
States arising out of the contract other than
claims specifically excepted from the
operation of the release.

1.3.3 POSTING SECURITIES IN
LIEU OF RETAINED PERCENT­
AGES

a. At his option the contractor may. subject
to procedures prescribed by the contracting
officer. deposit approved interest-bearing
negotiable securities. with interest accruing to
the contractor. in lieu of retained percentages
contemplated in clause No.7 of the General
Provisions (Standard Form 23-A).

b. If the contractor elects to exercise his
option. he shall notify the contracting officer.
who will then provide him with a form of
"agreement to which he must subscribe and
whicrlwill set forth the requirements deemed
necessary to protect the interest of the
Government to the same extent as would be
the case if the option to post securities in lieu
of retained percentages were not exercised.
A copy of the notification letter shall be sent
by t'he contractor to the Construction
Engineer. Water and Power Resources
Service. Valley Center. Suite 2200. 201
North Central Avenue. Phoenix AZ 85073.
The required forms of agreement are available
for inspection by bidders at the office of the
contracting officer.

c. The securities shall be deposited in escrow
with an escrow agent approved by the
contracting officer. The escrow agent shall be
insured by the Federal Deposit Insurance
Corporation.

1.3.4 QUANTITIES AND PRICES

a. General.-The quantities stated in the
schedule are estimated quantities for
comparison of bids. and except as provided in
subparagraph b.. no claim shall be made
against the Government for excess or
deficiency therein. Payment at the unit or
lump-sum prices agreed upon will be in full for
the completed work and will cover materials.
sup Plie s. t ran sp 0 r tat ion. Iabo r. too Is.
machinery. and all expenditures incident to
satisfactory compliance with the contract.
unless otherwise specifically provided.

I
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b. Divided items.-Because the quantities of
work actually required for schedule items 3.
7. and 12 may vary widely from the quantities
listed therefor in the schedule. the total
estimated quantities of these items have been
divided into two ranges. as shown in the
schedule.

Each range has been listed in the schedule as
a subitem for payment purposes only and the
two ranges together are one item of work. The
first range represents approximately 65
percent of the estimated total quantity of
work to be performed under each of the items
so divided.

This division of quantities into two ranges is
provided so that bidders will include. in the
unit price bid for the quantity within the first
range. that part of the contractor's cost for
construction facilities. mobilization and
demobilization. plant. fixed overhead. and
other fixed costs. properly allocated for the
item of work. The first range shall exclude any
cost component for which payment is to be
made under the provisions of paragraph
1.3.5. Accordingly. the unit price bid for the
quantity in excess of the first range shall
exclude any part of the contractor's costs for
construction facilities. mobilization and
demobilization. plant. fixed overhead. and
other fixed costs. The unit price bid in the
schedule for the quantities in excess of the
first range shall not exceed the unit price bid
for the quantities in the first range. Should any
bidder submit a unit price for the second
range that is in excess of the unit price bid for
the first range for that item. the bid will not be
rejected; however. the bid will be evaluated on
the basis of. and payment for all of the work
under the item will be made at the unit price
bid in the schedule for the first range.

Should the actual quantity of work performed
be less than the quantity listed in the schedule
for the first range. such deficient quantity will
be considered a deletion for which an
adjustment will be made under clause No.3
of the General Provisions.

As provided above. the quantities of work that
will actually be required for the divided items
may vary widely from the quantities listed
therefor in the schedule. Accordingly.
payment will be made in accordance with the
provisions of this paragraph regardless of any
such variations of quantity actually
experienced. The contractor shall be entitled
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to no additional allowance above the unit
prices bid in the schedule by reason of none
or of any amount in excess of the quantity of
work in the second range being performed.

1.3.5 MOBILIZATION AND PREPARA­
TORY WORK

a. General.-For the purposes of providing for
expenses incident to the initiation of
construction and discouraging unbalanced
bidding. an item not to exceed 5 percent of
total for schedule has been included in the
bidding schedule to provide for payment for
mobilization and preparatory work. The item
for payment for mobilization and preparatory
work is intended to compensate the
contractor for operations including. but not
limited to. those necessary for the movement ­
of person nel. eq uipment. su pplies. and
incidentals to the project site; for the
establishment of offices. buildings. plants. and
other facilities at the project site; for payment
of premiums for bonds and insurance for the
project including premiums for performance
and payment bonds; for any necessary costs
of acquisition of equipment including
purchase and mobilization expense; and for
any other work and operations which must be
performed or costs that must be incurred
incident to the initiation of meaningful work
at the site and for which payment is not
otherwise provided for under the contract.

All facilities. plant and equipment which are
established at or brought to the worksite shall
be deemed to be subject to the provisions of
this paragraph unless the contracting officer
specifically provides otherwise in writing for
a particular item or items. The contractor shall
be solely responsible for the adequacy.
efficiency. use. protection. maintenance.
repair. and preservation of all facilities. plant
and equipment. The facilities. plant. and
equipment covered by this paragraph shall not
be dismantled or removed from the worksite
prior to completion of the work under the
contract without the written permission of the
contracti ng officer.

All facilities. plant. and equipment on the
worksite shall also be subject to the
Government's right to take possession of and
utilize the same for the purposes of
completion of the work as provided by clause
No.5 of the General Provisions should the
contractor's right to proceed be terminated
thereunder. In addition. any encumbrance.
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lien. or other security interest on any such
facilities. plant. or equipment shall be
subordinated to the Government's rights
under said clause No.5 to utilize all facilities.
plant. and equipment to complete the work
under the contract. and the contractor agrees
to provide evidence of this. acceptable to the
contracting officer.

b. Payment.-Payment for mobilization and
preparatory work will be made at the lump­
sum price bid therefor in the schedule.
Progress payments for mobilization and
preparatory work will be made as follows:

(1) The total amount of premiums paid by
the contractor to obtain performance and
payment bonds will be paid at one time
together with the first progress payment
otherwise due. as provided in clause No.
7(e) of the General Provisions.

(2) When 5 percent of the total original
contract amount is earned from other
schedule items. 50 percent of the amount
bid for mobilization and preparatory work
will be paid. exclusive of any amount
already paid the contractor for
performance and payment bond premiums.

(3) When 10 percent of the total original
contract amount is earned from other
schedule items. the balance of the amount
bid for mobilization and preparatory work
will be paid.

Progress payments for mobilization and
preparatory work shall be subject to retainage
as provided by clause No. 7(c) of the General
Provisions. In addition. for the purposes of
said clause No. 7(c). the item for mobilization
and preparatory work will not be considered
to be a separate division of the work.
completion of which would permit the
payment of the complete item price without
retention.

1.3.6 BACKCHARGES TO
CONTRACTOR

Where these specifications provide for charges
to the contractor for costs incurred by the
Government for services. materials. or use of
equipment. such charges will include the costs
of labor and materials. a reasonable allowance
for use of plant and equipment. and other
expenditures which can be directly assigned to
the services or materials furnished. plus 15

Par. 1.3.5

percent of such total costs for Government
overhead.

In the event of termination of the contract for
default under clause NO.5 of the General
Provisions. the increased costs occasioned by
the Government thereunder shall include those
administrative costs which are necessary for and
directly assignable to completing the work
following such termination and which would not
have been required had termination not been
necessary. In addition. the Government shall be
entitled to 15 percent of the total of such
administrative costs for Government overhead.

1.3.7 CONTRACT ADJUSTMENTS

a. General.-If the contractor requests
adjustment under clause No.3. 4. or 17 of the
General Provisions of this contract. the
contractor shall submit sufficienfdata to
establish his entitlement to adjustment
thereunder. Insofar as possible. prices will be
negotiated in advance for adjustments under
clauses No.3. 4. and 17. Such prices may be
lump sums. unit prices. or other agreed rates
for properly allocated charges which may
include such items as labor. material.
equipment ownership and operation. rental of
equipment not owned by the contractor. and
plant. overhead. or other proper indirect
expense. Allowable costs in price adjustments
shall be made in accordance with the cost
principles stated in part 1-15 of the Federal
Procurement Regulations (41 CFR 1-15)
except that equipment ownership and
operation expense shall be computed in
accordance with the paragraph included in
these specifications entitled "Equipment
Ownership and Operation Expense." Where
the amount of the adjustment is not agreed
upon in advance. the contractor shall keep
sufficient records and data to establish the
cost of the work in accordance with the
requirements of 41 CFR part 1-15.

b. Availability of records.-For the purpose of
determining the amount allowable for
contract adjustments. pursuant to 41 CFR
sec. 1-3.809. the contracting officer. through
his authorized agents. shall have access to all
payrolls. records of personnel. invoices of
materials. records of plant and equipment.
and any and all other data relevant to the
performance of the contract or necessary to
determine its costs. Where it is determined to
be necessary for computation of the proper
amount of an adjustment. the contractor shall
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furnish any pertinent part of his original bid
computations and supporting documents
thereto.

c. Indirect cost and profit.-Allowances for
indirect cost (overhead) shall be made where
appropriate (see 41 CFR sec. 1-3.807-11).
There shall be no duplication of direct cost in
any allowance for indirect cost. Allowances
for profit shall be made where appropriate
under these clauses pursuant to the principles
stated in 41 CFR sec. 1-3.808. An amount for
interest (including any paid for capital
investments) may be considered in
establishing an allowable amount of profit.
'w here a d jus t me n t s are a II 0 wed for
performance wholly or substantially by
subcontractors or suppliers. such adjustments
may include an allowance for the prime
contractor's indirect cost and profit. However.
the total of such allowances for the prime
contractor's indirect cost and profit shall not
exceed 10 percent of the adjustment allowed
for the subcontractor or supplier. Where more
than one tier of subcontractors or suppliers
are involved in the performance. the total
allowance for indirect cost and profit allowed
for each tier shall not exceed 10 percent of
the adjustment allowed for the subcontractor
or supplier who wholly or substantially'
performs the work.

d. Truth in negotiation.-The provisions of the
"Truth in Negotiation" regulations (41 CFR
part 1-3) are applicable to any modification of
this contract exceeding $100.000 inamount.

1.3.8 EQUIPMENT OWNERSHIP AND
OPERATION EXPENSE

a. General.-Adjustments allowed under
clause No.3 or 4 of the General Provisions of
this contract may include allowances for
ownership of equipment owned by the
contractor or any subcontractor and available
at the site of the work. It will be normally
anticipated that allowances for equipment
ownership will be made as herein provided;
however for contract modifications over
$100.000 the contracting officer may. at his
option. compute allowances for equipment
ownership expense based on actual cost
records complying with 41 CFR parts 1-3.8
and 1-15.

It is to be understood that allowances for
equipment ownership and operating expense
as herein provided are for equipment in good
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operating condition only. The contractor shall
furnish a complete description of each item of
equipment which is involved in any request for
adjustment listing the date of manufacture.
date of acquisition. make. model. size.
capacity. mounting. type of power. and any
and all accessory equipment which is
attached thereto for use under the particular
work to be performed. The contractor shall
furnish acceptable evidence of his acquisition
cost of new or used equipment. Acquisition
cost is defined as the contractor's original
purchase price. including sales tax. The
acquisition cost of the unit of equipment shall
include all accessories and expendable
components required for a specific
equipment utilization. As an example. the
acquisition cost would include: (1) the ripper
attachments purchased with a crawler tractor.
and (2) the original tires on a wheeled vehicle.
If used equipment is reconditioned and
recapitalized. its acquisition cost shall be
adjusted to the recapitalized value shown in
the contractor's accounting records. If
acceptable evidence to determine acquisition
cost is not supplied. the contracting officer
may determine the same by any means he may
deem appropriate. such as use of national
publications which list clHlent average
equipment values.

b. Equipment ownership allowances.­
Allowances for equipment ownership will be
determined as follows:

(1) Depreciation.-Allowances for
depreciation will be made in accordance
with the tables in the "Contractors'
Equipment Manual" in effect on the date of
the contract. as published by the
Associated General Contractors of
America. without regard to the provisions
and examples included in the text of the
manual. The expense per working hour for
depreciation will be determined by
multiplying the acquisition cost of new or
used equipment by the percentage given in
the column "Depreciation" and dividing by
the number listed in the column "Average
Use Hours Per Year." In accordance with
the last sentence in the first paragraph of
subparagraph a. above. consideration will
be given to shorter periods of depreciation
writeoff than provided in the AGC Manual
if the contractor supplies sufficient data to
establish his entitlement thereto. pursuant
to 41 CFR sec. 1-15.205-9.
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(2) Taxes. insurance. and incidentals.-The
expense per working hour for taxes.
insu·rance. and incidentals will be
determined by multiplying the acquisition
cost by 3 percent and dividing by the
average number of hours use per year
determined as in (1) above. The amount
allowed hereunder shall not be duplicated
in any general allowance for overhead.

(3) Interest on investment and
replacement cost escalation.-No allowance
is made under this paragraph for interest on
investment (see 41 CFR sec. 1-15.205-17)
or for replacement cost escalation.

The sum of allowances for depreciation. taxes.
insurance. and incidentals computed in
accordance with the above criteria shall
constitute the hourly cost of ownership of
equipment. Rates allowed for equipment
ownership expense for the use of items of
equipment not listed in the AGC tables will be
established by agreement or by the
contracting officer conformably with items
which are listed in the AGC tables.

c. Idle time.-Ownership expense allowance
for idle time of equipment allowed under
clauses NO.3 and 4 will be made on the basis
of 50 percent of the hourly rate. A maximum
of 40 hours per week will be allowed. No
allowance will be made for Saturdays.
Sundays. or holidays. when work is not
actually performed. This 50 percent factor
shall be applied to ownership rates allowed for
working time. Periods of time less than 2
hours on which equipment is down for normal
and regular servicing and for minor field repair
or field maintenance shall be considered as
operating rather than idle time and such
periods will not be deducted from use or
operating time. No allowance will be made as
idle time for equipment which is not in good
operating condition. This paragraph shall not
apply to adjustments under clause NO.1 7.

d. Small tools.-Small tools shall mean all
items having a replacement value of less than
$400. For modifications in excess of
$100.000. small tool allowances shall be
made based on information furnished by the
contractor. For contract modifications
amounting to $100.000 or less, at the option
of the contracting officer, an allowance for
small tools not to exceed 5 percent of direct
labor may be made where appropnate.
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e. Equipment ownership expense under
clause No.1 7.-Allowances for equipment
ownership under clause No.1 7 shall be made
on the basis of depreciation only, based on
acceptable evidence thereof furnished by the
contractor.

f. Equipment operating expense.­
Allowances for the cost of operating
equipment such as operating crew labor,
servicing labor and equipment labor and parts
for all repairs, fuel, oil, grease, and supplies
will be made in addition to the amounts
allowed for equipment ownership expense.
Equipment operating expense allowances
shall be based on the contractor's cost records
or other sources complying with 41 CFR parts
1-3.8 arid 1-15 as approved by the
contracting officer. For forward-priced
adjustments. operating expense figures
developed for use by the contractor in
estimating or bidding generally from historical
accounting records or actual cost experience
.under this contract will be accepted if
evidence thereof satisfactory to the
contracting officer is furnished.

1.3.9 PRICE REDUCTION FOR
DEFECTIVE COST OR
PRICING DATA

If any price, including profit or fee, negotiated in
connection with this contract or any cost
reimbursable under this contract was increased
by any significant sums because:

a. The contractor furnished cost or pricing
data which was not accurate, complete. and
current as certified in the Contractor's
Certificate of Current Cost or Pricing Data:

b. A subcontractor, pursuant to the clause of
this contract entitled "Subcontractor Cost or
Pricing Data" or "Subcontractor Cost or
Pricing Data-Price Adjustments" or any
subcontract clause therein required. furnished
cost or pricing data which was not accurate.
complete, and current as certified in the
subcontractor's Certificate of Current Cost or
Pricing Data;

c. A subcontractor or prospective
subcontractor furnished cost or pricing data
which was required to be accurate. complete,
and current and to be submitted to support
a subcontract cost estimate furnished by the
contractor but which was not accurate.
complete. and current as of ths date certified
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in the Contractor's Certificate of Current Cost
or Pricing Data; or

d. The contractor or a subcontractor or
prospective subcontractor furnished any data,
not within subparagraph a., b., or c. above,
which was not accurate as submitted; the
price or cost shall be reduced accordingly and
the contract shall be modified in writing as
may be necessary to reflect such reduction.
However, any reduction in the contract price
due to defective subcontract data of a
prospective subcontractor when the
subcontract was not subsequently awarded to
such subcontractor, will be limited to the
amount (plus applicable overhead'and profit
markup) by which the actual subcontract. or
actual cost to the contractor if there was no
subcontract was less than the prospective
subcontract cost estimate submitted by the
contractor: Provided, The actual subcontract
price was not affected by defective cost or
pricing data.

(Note: Since the contract is subject to
reduction under this clause by reason of
defective cost or pricing data submitted in
connection with certain subcontracts, it is
expected that the contractor may wish to
include a clause in each such subcontract
requiring the subcontractor to appropriately
indemnify the contractor. It is also expected
tha ta nysu bco ntra ctor subject to such
in de mn i fica t ion will g enera II y requi re
substantially similar indemnification for
defective cost or pricing data required to be
submitted by hi'S lower tier subcontractors.)

1.3.10 AUDIT

a. Genetal.-Th"e contracting officer or his
representatives shall have the audit and
inspection rights described in the applicable
subparagraphs b.. c.. and d. below.

b. Examination of costs.-If this is a cost­
reimbursernenttype, incentive. time and
materials. labor hour, or price redeterminable
contract. or any combination thereof. the
contractor shall maintain. and the contracting
officer or his representatives shall have the
right to examine books. records, documents.
and other evidence and accounting
procedures and practices, sufficient to reflect
properly all direct and indirect costs of
whatever nature claimed to have been
incurred and anticipated to be incurred for the
performance of this contract. Such right of
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examination shall include inspection at all
reasonable times of the contractor's.plants, or
such parts thereof. as may be engaged in the
performance of this contract.

c. Cost or pricing data.-If the contractor
submitted cost or pricing data in connection
with the pricing ofthis contract or anychange
or modification thereto, unless such pricing
was based on adequate price competition,
esta blished catalog or ma rket prices of
commercial items sold in substantial
quantities to the general public, or prices set
bylaw or regulation. the contracting officer or
his representatives who are employees of the
United States Government shall have"theright
to examine all books. records, documents. and
other data of the contraCtor related to the
negotiation, pricing or performance of such
contract. change or mOdification. for the
purpose of evaluating the accuracy,
completeness, and currency of the cost Or
pricing data submitted. Additionally, in the
case of pricing any change or modification
exceeding $100.000 to formally advertised
contracts, the Comptroller General of the
United States or his representatives who are
employees of the United States Government
shall have such rights. The right of
examination shall extend to all documents
necessary to permit adequate evaluation of
the cost or pricing data submitted. along with
the computations and projections used
therein.

d. Availability.-The materials described in
subparagraphs b. and c. above. shall be made
available at the office of the contractor. at all
reasonable times, for inspection; audit. or
reproduction. until the expiration of 3 years
from the date of final payment under this
contract or such lesser, time specified in Part
1-20 of the Federal Procurement Regulations
(41 CFR Part 1-20) and for such longer period.
if any, as is required by applicable statute, or
by other clauses of this contract. or by (1)and
(2) below:

(1) If this contract is completely orpartially
terminated.. the records relating to the work
terminated shall be made available for a
period of 3 years from the date of any
resulting final settlement.

(2) Records which relate to appeals under
the "Disputes" clause of this contract. or
litigation or the settlement of claims arising
out of the performance of this contract.
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shall be made available until such appeals.
litigation. or claims have been disposed of.

(1) Prior to the award of any subcontract
the amount of which is expected to exceed
$100.000 when entered into;

a. The contractor shall require
subcontractors hereunder to submit actually
or by specific identification in writing. cost or
pricing data under the following
circumstances:

Par. 1.3.10

"SUBCONTRACTOR COST OR PRICING
DATA-PRICE ADJUSTMENTS

"(1) Prior to award of any subcontract the
amount of which is expected to exceed
$100.000 when entered into;

c . The con t rae tor s h a I I r.e qui r e
subcontractors to certify. in substantially the
same form as that used in the certificate by the
prime contractor to the Government that to
the best of their knowledge and belief the cost
and p ric i n g data sub mit ted u n d e r
subparagraph b. above is accurate. complete.
and current as of the date of agreement on the
negotiated price of the subcontract or
subcontract change or modification.

"(2) Prior to the pricing of any subcontract
modification which involves aggregate
increases and/or decreases in costs plus
applicable proJits expected to exceed
$100.000; except where the price is based
on adequate price competition. established
catalog or market prices of commercial
items sold in substantial quantities to the
general public. or prices set by law or
regulation.

"b. The contractor shall require
subcontractors hereunder to submit actually
or by specific identification in writing. cost or
pricing data under the following
circumstances:

a. Subparagraphs b. and c. of this paragraph
shall become operative only with respect to
any modification made pursuant to one or
more provisions of this contract which
involves aggregate increases and/or
decreases in cost plus applicable profits
expected to exceed $100.000. The
requirements of this paragraph shall be limited
to such contract modifications.

"d. The contractor shall insert the substance
of this paragraph including this subparagraph
d. in each subcontract hereunder which
exceeds $100.000 when entered into."

a. (1) The contractor agrees to maintain
books. records. documents. and other
evidence pertaining to the costs and
expenses of this contract (hereinafter
collectively called "records") to the extent
and in such detail as will properly reflect all
net costs. direct and indirect. of labor.

1.3.12 EXAMINATION OF RECORDS

SUBCONTRACTOR COST OR
PRICING DATA

b. The contractor shall require
subcontractors to certify. in substantially the
same form as that used in the certificate by the
prime contractor to the Government that to
the best of their knowledge and belief. the
cost and pricing data submitted under
subparagraph a.. above is accurate. complete.
and current as of the date of agreement on the
negotiated price of the subcontract or
subcontract change or modification.

(2) Prior to the pricing of any subcontract
modification which involves aggregate
increases and/or decreases in costs plus
applicable profits expected to exceed
$100.000; except where the price is based
on adequate price competition. established
catalog or market prices of commercial
items sold in substantial quantities to the
general public. or prices set by law or
regulation.

e. The contractor shall insert a clause
containing all the provisions of this clause.
including this subparagraph e .. in all
subcontracts hereunder except altered as
necessary for proper identification of the
contracting parties and the contracting officer
under the Government prime contract.

c. The contractor shall insert the substance
of this clause including this subparagraph c.
in each subcontract hereunder which exceeds
$100.000 when entered into except where
the price thereof is based on adequate price
competition. established catalog or market
prices of commercial items sold in substantial
quantities to the general public. or prices set
by law or regulation. In each such excepted
subcontract hereunder in excess of
$100.000. the contractor shall insert the
substance of the following paragraphs:

1.3.11
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Par. 1.3.12

materials. equipment. supplies and
services. and other costs and expenses of
whatever nature for which reimbursement
is claimed under the provisions of this
contract.

(2) The contractor agrees to make
available at the office of the contractor at
all reasonable times during the period set
forth in subparagraph (4) below any of the
records for inspection. audit, or
rep rod u c t ion by any aut h 0 r i zed
representative of the Comptroller General.
Secretary of the Interior. and the
contracting officer.

(3) In the event the Comptroller General or
any of his duly authorized representatives
determine that his audit of the amounts
reimbursed under this contract as
transportation charges will be made at a
place other than the office of the
contractor. the contractor agrees to deliver.
with the reimbursement voucher covering
such charges oras may be otherwise
spec if i e d wi th i n 2 yea r s aft e r
reimbursement of charges covered by any
such voucher. to such representative as
may be designated for that purpose
through the contracting officer. such
docu menta ry evidence in su pport of
transportation costs as may be required by
the Comptroller General or any of his duly
authorized representatives.

(4) Except for documentary evidence
delivered to the Government pursuant to
subparagraph (3) above. the contractor
shall preserve and make available his
records (i) until expiration of 3 years after
final payment under this contract or of the
time periods for the particular records
specified in part 1-20 of the Federal
Procurement Regulations (41 CFR part
1-20). whichever expires earlier. and (ii) for
such longer period. if any. as is required by
applicable statutes. by any other paragraph .
of this contract. or by (A) or (B) below:

(A) If this contract is completely or
partially terminated. the records relating
to the work terminated shall be
preserved and made available for a
period of 3 years from the date of any
resulting settlement.

(B) Records which relate to (i) appeals
u nd e r t he dis p utes c la use of t his
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contract. (ii) litigation or the settlement
of claims arising out of the performance
of this contract. or (iii) costs and
expenses of this contract as to which
exception has been taken by the
Comptroller General. Secretary of ,the
Interior. or the contracting officer. or any
of their duly authorized representatives.
shall be retained by the contractor until
such appeals. litigation. claims. or
exceptions have been disposed of.

(5) Except for documentary evidence
delivered pursuant to subparagraph (3)
above. and the records described in
subparagraph (4)(B) above. the contractor
mayin fUlfillment of his obligation'to retain
his records as required by this paragraph
substitute photographs. micro­
photographs. or other authentic
reproductions of such records. after the
expiration of 2 years following the last day
of the month of reimbursement to the
contractor of the invoice or voucher to
which such records relate. unless a shorter
period is authorized by the contracting
officer with the concurrence of the
Comptroller General or his duly authorized
representative.

(6) The provisions of this subparagraph a..
including this subparagraph (6). shall be
applicable to and included i neac h
subcontract hereunder which is on a cost.
cost-plus-a-fixed-fee. time-and-material. or
labor-hours basis.

b. The contractor further agrees to include
in each of his subcontracts hereunder. other
than those set forth in subparagraph a.(6)
above. a provision to the effect that the
subcontractor agrees that the Comptroller
General. the Secretary of the Interior. and the
co ntracti ng office r. or any of thei r duly
authorized representatives. shall. until the
expiration of 3 years after final payment under
the subcontract. or of the time periods for the
particular records specified in part 1-20 of the
Federal Procurement Regulations (41 CFR
1-20). whichever expires earlier. have access
to and the right to examine any directly
pertinent books. documents. papers. and
records of such sUbcontractor. involving
transactions relating to the subcontractor. The
term "subcontract," as used in this
subparagraph b.. only excludes (i) purchase
orders not exceeding $10.000. and
(Ii) subcontracts or purchase o,ders for public
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utility services at rates established for uniform
applicability to the general public .

1.3.13 COST REDUCTION INCENTIVE
(Value Engineering)

This paragraph applies to proposals resulting in
a total estimated decrease in the contractor's
costs of $10.000 or more which are initiated.
developed. and submitted in writing. after award
of contract by the contractor for modifying the
drawings. specifications, or other requirements
of this contract. This paragraph does not.
however. apply to any such proposal unless it is
identified by the contractor, at the time of its
submission to the contracting officer, as a
proposal submitted pursuant to this paragraph.
Such proposals shall be submitted after award of
contract and prior to initiating work on the
proposed modification. Only those proposals will
be considered which would not impair essential
functions or operating characteristics of the
facility being constructed under this contract.
Acceptance will be made by issuance of an order
for changes or by other written notice. Proposals
based solely on reducing contract delivery or
completion periods, changing basic engineering
designs. or eliminating requirements
necessitated by public law will not be
considered.

Cost reduction proposals shall contain a
description of the difference between the
existing contract requirement and the proposed
modification, an itemized and detailed estimate
of the anticipated reduction in the contractor's
costs. the time within which a decision thereon
must be made by the Government. and other
appropriate information.

The Government will not be liable for any delays
in actil1g upon. or for failure to act upon, any
proposal submitted pursuant to this paragraph.
and any such delays shall not serve to extend the
time of performance under the contract unless
authorized by the contracting officer. The
decision of the contracting officer on all
questions relating to proposals submitted or
submitted and accepted under this contract will
be final and will not be subject to the "Disputes"
clause of this contract. The contractor shall
remain obligated to perform in accordance with
existing contract terms unless an order for
change is issued accepting the proposal or he is
otherwise notified in writing of acceptance of
the proposal.

Par. 1.3.12

If a contractor's cost reduction proposal is
accepted. an equitable price adjustment will be
made under the "Changes" clause of this
contract. The amount of such adjustment will be
'established by determining the total estimated
decrease in the contractor's costs that would
result from acceptance of the proposal and
reducing the contract price by 50 percent of
such total estimated decrease. For example. if it
is determined that an accepted proposal will
reduce the contractor's costs by $100.000. the
contract price will be reduced $50.000, thus
permitting the contractor to benefit by the
remaining $50.000.

Unless the contractor expressly restricts the
Government's right to utilize in whole or in part
a cost reduction proposal submitted and
accepted under this paragraph by reason of
established pr~prietary rights. e.g., patent or
copyright the Government will have the right to
use all or any part of the proposal for work or
procurement under other contracts without
payment of royalty or further obligation to the
contractor.

SECTION 1.4-MATERIALS

1.4.1 MATERIALS TO BE FURNISHED
BY THE CONTRACTOR

a. General.-The contractor shall furnish all
materials required for completion of the work.

The words "material" or "materials" as used
in these specifications to denote items
furnished by the contractor shall be construed
to mean equipment. machinery. product,
component or any other item required to be
incorporated in the work.

When a separate item which includes the
furnishing of any material is provided in the
schedule, the cost of furnishing. hauling,
storing. and handling shall be included in the
price bid for that item. When a separate item
is not provided in the schedule for furnishing
any material required to be furnished by the
contractor, the cost of furnishing. hauling,
storing. and handling shall be included in the
price bid for the work for which the material
is required.

Materials furnished by the contractor shall be
of the type and quality described in these
specifications. The contractor shall make
diligent effort to procure the specified
materials from any and all sou;ces. but where



Par. 1.4.1

because of Government priorities or other
causes. materialsrequired by the
specifications become unavailable. substitute
materials may be used: Provided. That no
substitute materials shall be used without
prior written approval of the contracting
officer. said written approval to state the
amount of the adjustment. if any. to be made
in favor of the Government. The contracting
officer's determination as to whether
substitution shall be permitted and as to what
substitute materials may be used shall be final
and conclusive. If the substitute materials
approved are of less value to the Government
or involve less cost to the contractor than the
materials specified. an adcj;ustment shall be
made in favor of the Government. and where
the amount involved or the importance of the
substitution warrants. an order for changes
will be issued. otherwise the adjustment will
be handled by deduction from payments to
the contractor on the basis of prices stated in
the written approval. No payments in excess
of prices bid in the schedule will be made
because of substitution of one material for
another or because of the use of one alternate
material in place of another.

b. Inspection of materials.-Materials
furnished by the contractor which will become
a part of the completed construction work
shall be subject to inspection in accordance
with clauses No. 9and 10 of the General
Provisions at anyone or more of the following
locations. as d~termined by the contracting
officer: at the place of production or
manufacture. at the shipping point. or at the
site of the work. To allow sufficient time to
provide for inspection. the contractor shall
submit to the Project Construction Engineer.
unless specifically directed otherwise at the
time of issuance. copies in triplicate of
purchase orders. including drawings and other
pertinent information. covering materials on
which inspection will be made as advised by
the contracting officer. or shall submit other
evidence in the event such purchase orders
are issued verbally or by letter.

The inspection of materials at any of the
locations specified above or the waiving of the
inspection thereof shall not be construed as
being conclusive as to whether the materials
conform to the contract requirements under
clause No.10(a) of the General Provisions. nor
shall the contractor be relieved thereby of the
responsibility for furnishing materials meeting
the requirements of these specifications.
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Acceptance of all materials will be made only
at the site of the work.

1.4.2 REFERENCE SPECIFICATIONS
AND STANDARDS

a. General.-The materials to be furnished by
the contractor which are specified by
reference to Federal Specifications. Federal
Standards. or other standard specifications or
codes shall be in compliance with the latest
editions or revisions thereof in effect on the
date bids are received. including any
amendments or supplements. In the event of
con Hi c tin g r equi rem e n t s betwee n a
referenced specification. standard. or code.
and these specifications. these specifications
shall govern.

Unless otherwise specified. all materials that
will become a part of the completed work shall
be new and shall conform to the Federal or
other specifications and standards referred to
herein. Where reference specifications
numbers are designated throughout these
spee i fie a t ion s. they ref e r to Fed era I
Specifications unless otherwise noted. In the
event that the materials are not covered by
Federal or other specifications. the materials
furnished shall be of standard commercial
quality. Where types. grades. or other options
offered in the reference specifications are not
specified in these specifications. the material
furnished will be acceptable if it is in
accordance with anyone of the types. grades.
or options offered.

The references to materials. wherein
manufacturer's products or brands are
spee i fi e d. are mad e ass tan dar d s 0 f
comparison only as to type. design. character.
or quality of the article required. and do not
restrict bidders to the manufacturer's
products or to the specific brands named. It
shall be the responsibility of the contractor to
prove equality of materials and products to
those referenced and to provide all
descriptive information. test results. and other
evidence as may be necessary to prove the
equality of materials or products which he
offers as being equal to those referenced.

Copies of the Federal Specifications may be
examined at the office of the Water and
Power Resources Service. Engineering and
Research Center. building 67. Denver Federal
Center. Denver. Colorado: the Regional
Office. Water and Power Resources Service.
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Nevada Highway and Park Street. Boulder
City, Nevada; or the Arizona Projects Office,
Valley Center, Suite 2200,201 North Central
Avenue, Phoenix, Arizona. Single copies of
Federal Specifications required for bidding
purposes may be obtained without charge at
Business Service Centers of Regional Offices
of the General Services Administration.
Specifications, standards, and codes
published by associations or other
standardizing agencies should be obtained by
the contractor. at his expense. directly from
those agencies.

b. Addresses for obtaining reference
specifications and standards.-Addresses for
obtaining some of the referenced
specifications. standards. and codes are listed
below. Information on other specifications.
standards, and codes referred to in these
specifications may be obtained from the
Water and Power Resources Service, Attn
D-1330. POBox 25007, Denver CO 80225.

Federal Specifications and Standards­
Specification Activity. Building 197.
Washington Navy Yard, General
Services Administration, Washington DC
20407

Water and Power Resources Service
Specifications-Water and Power
Resources Service, Attn D-l 330. PO
Box 25007, Denver CO 80225

Military Specifications and Standards­
Naval Publications and Forms Center,
5801 Tabor Avenue. Philadelphia PA
19120

Maritime Administration Specifications­
Division of Naval Architecture. Room
4057. Maritime Administration,
Department of Commerce Building,
14th and East Street NW.. Washington
DC 20230

AISC-American Institute of Steel
Construction. Inc.. 1221 Avenue of the
Americas. New York NY 10020

AISI-American Iron and Steel Institute.
1000 16th Street NW., Washington DC
20036

ANSI-American National Standards
Institute. 1430 Broadway, New York NY
10018

ASME-American Society of Mechanical
Engineers, 345 East 47th Street. New
York NY i 0017

ASTM-American Society for Testing and
Materials, 1916 Race Street.
Philadelphia PA 19103

Par. 1.4.2

AWS-American Welding Society, Inc.,
2501 NW. Seventh Street. Miami FL
33125

AWWA-American Water.Works
Association, Inc., 6666 West Quincy
Avenue, Denver CO 80235

IEEE-Institute of Electrical and Electronic
Engineers. 345 East 47th Street. New
York NY 10017

IPCEA-Insulated Power Cable Engineers
Association. 192 Washington Street.
Belmont MA 02178

J IC-J 0 in tin d us t ria I Co u nc i I. 790 1
Westpark Drive, McLean VA 22101

NEC-National Electrical Code. National
Fire Protection Association, 470
Atlantic Avenue. Boston MA 02210

NEMA-National Electrical Manufacturers
Association. 2101 L Street NW ..
Washington DC 20037

SAE-Society of Automotive Engineers,
400 Commonwealth Drive, Pittsburgh
PA 15096

UL-Underwriters' Laboratories. 207 East
Ohio Street Chicago IL 60611

WCLB-West Coast Lumbermans
Inspection Bureau, 6980 SW. Varns
Road, Portland OR 97223

1.4.3 MATERIALS AND WORKMANSHIP

As stated in cia use No.9 of the Genera I
Provisions. materials used in the manufacture of
equipment to be furnished by the contractor
shall be of the most suitable grade for the
purpose intended. The contractor shall be
responsible for the accurate manufacture and
fabrication of the equipment in accordance with
the best modern practice and the requirements
of these specifications notwithstanding minor
errors or omissions therefrom.

Liberal factors of safety and adequate shock­
absorbing features shall be used throughout the
designs and especially in the design of all parts
subject to stresses or shock, including
alternating- and vibrating-type stresses and
shock. Shock-absorbing features shall include
provisions which prevent components from
loosening..

Unless otherwise specified. materials used in the
manufacture of the equipment shall conform to
applicable Federal Specifications or Federal
Standards, and if there are no applicable Federal
Specifications or Federal Standards. shall
conform to the applicable specifications of the
American Society for Testing and Materials. the

I
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Par. 1.4.3

Society of Automotive Engineers. or the
American National Standards Institute. If the
contractor for justifiable cause proposes to
deviate from or to use materials not covered by

.the Federal Specifications or Federal Standards.
he shall state the reasons for and exact nature of
the deviation and shall submit for the approval
of the contracting officer complete
specifications for the materials that he proposes
to use.

Parts shall be made accurately to standard gage
where possible so as to facilitate replacement
and repair. Bolts. nuts. screws. taps. pipes. and
pipefittings shall be unified screw threads
conforming to ANSI B1.1 and 82.1. For internal
connections of individual items of equipment
only. the contractor will be permitted to deviate
from ANSI: Provided. That he furnishes a
complete set of all such necessary taps and dies
which might be required by the Government to
facilitate repair or replacement.

1.4.4 WEIGHTS OF METAL PARTS

The weights of metalwork. metal pipe.
reinforcing steel. and other metal parts. the
furnishing. installing. handling. or placing of
which is to be paid for on the bqsis of weight. will
be determined by the contracting officer. The
Government will not provide scales for actually
weighing all of the material. but the contracting
officer will determine the weight of each part or
item involved in the most practicable manner and
will use for this purpose railroad shipping
weights. manufacturer's weights. catalog
weights. and estimated weights. subject to the
provisions of clause NO.6 of the General
Provisions in case of dispute.

Net weights only will be paid for and the weight
of all tare. packing. and blocking will be
deducted. Weights of mortar or grout. shims.
wedges. lead and other calking materials.
gaskets. oil. grease. welds. paint. coating
materials other than galvanizing; joint materials
other than bolts. nuts. and washers. and similar
materials as are required to be applied at the site
of construction. will not be included in the
weights for which payment is made. Regardless
of whether applied at the fabricating plant or at
the site of construction. protective wrappings.
mortar or concrete coating or lining. and
bituminous or coal-tar coating or lining aiso will
not be included in the weights for which
payment is made.

SECTION 1.5-LOCAL CONDITIONS

1.5.1 INVESTIGATION OF SITE
CONDITIONS

Bidders are urged to visit the site of the work and
by their own investigations satisfy themselves as
to the existing conditions affecting the work to
be done under these specifications. If the bidder
chooses not to visit the site or conduct
investigations. he will nevertheless be charged
with knowledge of conditions which reasonable
inspection and investigations would have
disclosed.

Bidders are also urged to carefully examine all of
the materials and information regarding site
conditions'made avai'la;ble by the Government
and to obtain their own samples and perform
tests on the soil and rock materials to determine

. unit weights. to evaluate shrinkage and swell
factors. and to evaluate other properties which
the bidder believes to be significant in arriving at
a proper bid.

Bidders and the contractor shall assume all
responsibility for deductions and conclusions as,
to the difficulties in performing the work.

1.5.2 ACCESS TO THE WORK
AND HAUL ROUTES

a. General.-Rights-of-way for access to the
work from existing roads will be provided by
the Government in accordance with
paragraph 1.1.3. All work on the rights-of-way
necessary for access to the site shall be
performed by the contractor.

The contractor shall make his own
investigation of the condition of available
public or private roads and of clearances.
restrictions. bridge-load limits. bond
requirements. and other limitations that affect
or may affect transportation and ingress and
egress at the jobsites. Subject to clause No.5
"Termination for Default-Damages for Delay­
Time Extensions" of the General Provisions.
the unavailability of transportation facilities or
limitations thereon shall not become a basis
forclaims for damages or extension of time for
completion of work. It shall be the contractor's
responsibility to construct and maintain. at his
own expense and at his own risk. any haul
roads. access roads. bridges. or drainage
struct.ures required for construction
operations.
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Except as required for constructing fence and
as otherwise approved by the contracting
officer. access to the area on the uphill side
of the canal between the toe of the dike and
the right-of-way will not be allowed.

b. Existing roads.-Existing roads are available
for the contractor's use subject to existing
restrictions. The contractor shall meet all
conditions properly imposed upon the use of
existing roads by those having jurisdiction
thereover. including (without limitation of the
generality of the foregoing) seasonal or other
limitations or restrictions. the payment of
excess size and weight fees. and the posting
of bonds conditioned upon repair of road
damage caused by the contractor.

c. Haul routes.-The hauling of sand. gravel.
earth materials. or other intrajob hauling. over
public highways. roads. or bridges shall be'in
compliance with the applicable local
regulations and shall be such as to minimize
interference with or congestion of local
traffic. Where haul routes cross public
highways or roads. the contractor shall
provideba rricades. flagmen. and other
necessary precautions for safety of the public
as provided in paragraph 1.5.10.

d. Cost.-The cost of all work described in this
paragraph shall be included in the prices bid
in the schedule for other items of work.

1.5.3 USE OF LAND FOR CONSTRUC­
TION PURPOSES

The contractor will be permitted to use
Government land. controlled by the Water and
Power Resources Service. for field offices.
construction plant. storage yards. shops. and
other facilities required for construction
operations: Provided. That such use shall not
interfere with any part of the work or of the work
of other contractors or of the Government in the
vicinity. or with reservations made by the
Government for use of the land. Personnel
housing will not be permitted on Government
land. except housing for guards or watchmen as
approved by the contracting officer.

If private land is used by the contractor for
construction facilities or other purposes. the
contractor shall make all necessary
arrangements with the owner and shall pay all
rentals or other costs connected therewith.

Par. 1.5.2

The location. construction. maintenance.
operation. and removal of the contractor's
construction facilities on Government land shall
be subject to the approval of the contracting
officer.

1.5.4 USE AND MAINTENANCE OF
ROADS

a. GeneraL-After their completion. the
bridge approach roads and the operation and
maintenance road ramps required to be
constructed under these specifications will be
available for the use of the contractor in his
construction operations for the remaining
work under the contract. The contractor shall
maintain the roadbed. structures. and
surfacing of these roads and ramps until
completion and acceptance of all the work
underthis contract. Maintenance is
considered to include repair of any of the
roads and ramps as required to keep them in
Qood. safe. serviceable condition.

At his option. the contractor may defer. until
the latest practicable date within the specified
completion period. placement ofthe surfac;;ing
on any of the roads or ramps subject to heavy
and deteriorating use by his construction
operations or equipment.

b. Cost.-The cost of maintenance of roads
and ramps as described in this paragraph shall
be included in the prices bid in the schedule
for other items of, work.

1.5.5 EXISTING FENCES

Fences on the right-of-way shall be removed by
the contractor where necessary for the
performanceof the work. and where required.
shall be rebuilt in as good condition as found.
Where designated. fences shall be maintained
until the work is completed or their removal is
authorized. Where the contractor removes
existing fences to facilitate the work. temporary
fence protection for lands adjacent to the right­
of-way shall be provided at all times during the
continuation of the contract. Such temporary
fence protection shall be adequate to prevent
livestock from straying from or onto adjacent
lands and shall be constructed complete with
gates and/or cattle guards. Temporary fencing
constructed on the right-of-way shall be removed
by the contractor as part of the cleanup
operations prior to final acceptance of the
completed work.
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If the contractor does not provide the necessary
fences, gates, and cattle guards to adequately
protect property adjacent to the right-of-way
within a reasonable time after need for such
protection arises, the Government will cause the
work tobe performed and backcharge the
contractor for such work.

The cost of all work described in this paragraph
shall be included in the prices bid in the schedule
for other items of work.

1.5.6 CONSTRUCTION AT TELEPHONE
AND POWERLINE CROSSINGS

Telephone and powerlines cross the canal at
locati ons sh own on the pia nand profi Ie
drawings. The utility companies under
agreement with the Government will remove
these lines and relocate them permanently at
other locations which will permit the contractor
to proceed with his construction operations
without delay.

The contractor shall notify the contracting
officer no later than 60 days prior to the time
removal and relocation of the utility is required
so he can proceed with construction of the canal
and roadway relocations at that location in
accordance with his sequence of operations.
The utility companies under agreement with the
Government will perform all work required
befor e, d uri ng, and aft ereana I and r0 ad
construction to remove, relocate, and maintain
them in service at all times at no cost to the
contractor. The contractor will not be required
to perform any work for the crossings, but he
shall cooperate with the utility companies
thereof so they may perform the required work
with as little interference from the contractor's
operations as is practicable.

If for his convenience, the contractor wishes a
utility company to make temporary relocations
or minor alternations at existing utility crossings,
it will be the contractor's responsibility to make
arrangements with the utility company to
perform such work and the costs thereof shall be
paid to the utility company by the contractor.

The contractor shall provide for the utility
crossings so that no damage will result thereto.

1.5.7 MAINTAINING PUBLIC TRAFFIC

The contractor shall make all necessary
provisions for maintaining the flow of public
traffic and shall conduct his operations for the

construction of the bridge approaches so as to
offer the least possible obstruction and
inconvenience to public traffic. Temporary
approaches to crossings or intersecting roads
shall be provided and kept in good condition.
Except during periods of road closure, public
traffic shall be permitted to cross over and pass
through construction operations at all times with
as little inconvenience and delay as possible and
the contractor shall, when ordered. provide and
station competent flagmen whose sole duties
shall consist of directing and c.ontrolling the
movement of public traffic either through or
around the work.

Where public traffic will be required to cross
over or pass through the work, construction
operations shall be conducted so as to provide
a reasonably smooth, even, dustless. and
unobstructed passageway for two lines of traffic
at all times. Water applied as directed for the
a bat e men t 0 fdu s tin con nee t ion wit h
maintaining public traffic, will be measured and
paid for as provided in paragraph 2.2.1. At any
and all points along the work where the nature
of the construction operations in progress and
the equipment and machinery in use are of such
character as to endanger passing traffic, the
contractor shall provide such guards as may be
necessary to insure against accidents and avoid
damage or injury to passing traffic.

The contractor will be allowed to close the
roadways during periods of bridge construction:
Provided, That no two adjacent roadways
requiring bridge construction shall be closed to
traffic at the same time and no roadway except
Bush Highway shall be closed for more than 60
days. Bush Highway and McDowell Road shall
not be closed for bridge construction at the same
time. Bush Highway can only be closed for
bridge construction between November 1 and
April 1 during which time it can be closed for 90
days.

All plans for road closures must be approved by
the contracting officer prior to the actual
closure. The contractor's plan shall provide for
notification of th.e Maricopa County sheriff and
of the local schools, post office, and emergency
services of the road closure date and the date of
restoration of service. During road closure
periods, the contractor shall erect and maintain
durable signs at critical road junctions to warn
the public of road construction and closure and
to direct traffic to the nearest suitable alternate
route of travel.
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During construction in the vicinity of Bush
Highway Bridge, local residents must be
provided with a means of limited access to the
area. A portion of the existing plug may be used
to cross the canal or a temporary plug may be
constructed.

Except for watering for dust abatemen!as
provided in this paragraph, the cost of all work
involved in maintaining public traffic, as
described in this paragraph, shall be included.in
the prices bid in the schedule for other items of
work.

1.5.8 PROTECTION OF EXISTING
STRUCTURES

The contractor shall use care when working near
existing structures to avoid damaging them. The
existing emergency spillway at station
127 +62.3+ shall be protected by a cover of
earth duringconstruction of the canal including
while lining is placed. Any damages to existing
structures caused by operations of the
contractor under these specifications shall be
repaired by the contractor at his expense.

1.5.9 CONSTRUCTION AT EXISTING
WATERCOURSES AND
UTILITIES

Where the work to be performed under these
specifications crosses or otherwise interferes
with water, sewer, gas, or oil pipelines; buried
cable; or other public or private utilities, or with
artificial or natural watercourses. the contractor
shall provide for such utilities and watercourses,
and shall perform such construction during the
progress of the work so that no damage will
result to either public or private interests. The
term "watercourses" includes ditches. terraces,
furrows, or other features of surface irrigation
systems. The Government does not represent
that the locations of watercourses and utilities
shown on the drawings are exact. It shall be the
responsibility of the contractor to determine the
actual locations of and make provision for all
watercourses and utilities.

In order that waterlines and utilities are not
in te rru pted. the contra ctor sha II p rovi d e
temporary bypasses as required and as directed
by the contracting officer.

Before any watercourse or utility is taken out of
service. permission shall be obtained from the
owners. The contractor shall be liable for all
damage that may result from failure to provide

Par. 1.5.7

for watercourses or utilities during the progress
of the work and the contractor shall indemnify
and hold harmless the Government from claims
of whatsoever nature or kind arising out of or
connected with damage to watercourses or
utilities encountered during construction.
damages resulting from disruption of service,
and injury to persons or damage toproperty
resulting from the negligent. accidental. or
intentional breaching of watercourses or utilities.

If the contractor does not maintain the existing
watercourses and utilities in such condition that
no damage will result to either public or private
interests, the Government will cause the
necessary repairs to be made and backcharge
the contractor for such work.

Except as otherwise provided below, the cost of
all work described in this paragraph shall be
included in the prices bid in the schedule for
other items of work.

Where construction of new structures or
modifications of existing structures are required
to render the watercourses or utilities operative
beyond the period of the contract the contractor
shall notify the contracting officer so that
arrangements can be made with the owners for
the construction or modifications required.
When it is determined that such work is to be
performed by the contractor, and such items of
work are not provided for in the schedule. the
contractor shall perform the necessary work in
accordance with clause No.3 of the General
Provisions.

Where watercourses or utilities are encountered.
but are not shown on the drawings or otherwise
provided for in these specifications, all additional
work required to be performed by the contractor
as a result of encountering the watercourses or
utilities shall be performed in accordance with
clause No.3 of the General Provisions.

1.5, TO SAFETY OF THE PUBLIC

Roads subject to interference by the work shall
be kept open or suitable detours shall be
provided and maintained by the contractor.
Roadways requiring bridge construction may be
closed and traffic rerouted as provided in
paragraph 1.5.7. The contractor shall provide.
erect and maintain all necessary barricades.
suitable and sufficient flasher lights. flagmen,
danger signals. and signs. and shall take all
necessary precautions for the protection of the
work and the safety of the public.
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The cost of complying with this paragraph shall
be included in the prices bid in- the schedule for
other items of work.

Arrangement for inspection of the samples
and cores may be made by telephoning 602­
261-3652.
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b. Geologic description.-

Copies of a report entitled "Geologic
Investigation Report-Spook Hill Damsite­
Buckhorn-Mesa Watershed" may be
examined at the Water and Power Resources
Service offices in Phoenix, Arizona.

(1) Regional geology.-The reach 1
alinement of the Salt-Gila Aqueduct is
located within the Basin and Range
Physiographic Province of Arizona. This
basin and range structure resulted from
large-scale crustal faulting during Tertiary
time. and is characterized by down-faulted
blocks forming the basins, which
subsequently have been filled by materials
eroded from the adjacent uplifted fault­
block mountain ranges. Cores of these
mountain ranges are generally comprised
of granitic and metamorphic rocks of
Precambrian age. and are often intruded by
younger igneous rocks and/or are overlain
by Early and Middle Tertiary age
sedimentary or volcanic rocks. Younger

Logs of additional exploration in the vicinity
of the work may be examined at the Water and
Power Resources Service Office in the
Ari.zona Projects Office in Phoenix, Arizona
(telephone 602-261-3652).

The Government does not represent that the
available cores, samples, logs, water-level
data, and other available geologic information
show the conditions that will be encountered
in performing the work, and the Government
represents only that such informatic)h shows
conditions encountered at the particular point
from which such information was obtained.
The water-level data show only the conditions
at the particular time or times the information
was obtained and may not indicate variations
of such as those caused by periods of drought
or increased rainfall. seasonal fluctuations in
rainfall. or application of irrigation water. It is
expressly understood that the making of
deductions, interpretations, and conclusions'
from all the accessible factual information,
including the nature of the materials to be
excavated, the difficulties of making and
maintaining the required excavations, and the
difficulties of doing other work affected by the
geology, water-level elevations, and other
subsurface conditions at the site of the work,
are the contractor's sole responsibility. See
also paragraph 1.5.1 and clause No.1 3 of the
General Provisions.

GEOLOGIC INVESTIGATIONS

Design features shown on the geologic
drawings may not reflect more recent
revisions which appear in these specifications.

Samples, photographs of the drill core, and
cores recovered during the investigations may
be inspected by bidders at the Water and
Power Resources Service Office in Phoenix,
Arizona.

a. General.-The geologic description,
drawings, photographs, logs of subsurface
explorations, water-level data, and test data in
these specifications include information and
records of geologic investigations for the
work and are the final geologic data on which
design of the work is based. These data
supersede any previous versions which may
be available for examination by bidders.

Bidders are encouraged to obtain their own
samples and perform tests on the soil and rock
materials to evaluate properties which the
bidder believes to be significant in arriving at
a proper bid.

For identification of additional samples which
have been shipped to Denver and to arrange
for their inspection, contact the Division of
General Research, Water and Power
Resources Service, POBox 25007, Denver
CO 80225 (telephone 303-234-3780).

Roads closed to traffic shall be protected by
effective barricades on which shall be placed
acceptable warning and detour signs. All
barricades and obstructions shall be illuminated
at night and all lights shall be kept burning from
sunset until sunrise.

1.5.11

Specific signs, barricades, and flagmen
requirements are detailed in sections 9 and 19
of the Water and Power Resources Service
publication, "Construction Safety Standards"
and ANSI "Manual on Uniform Traffic Control
Devices" (ANSI D6.1).
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Tertiary and Quaternary volcanic flows and
pyroclastics commonly cap the mountain
ranges. Alluvial materials deposited in the
basins consist of heterogeneous mixtures
of clay. silt. sand. gravel. and locally contain
cobbles and boulders. In general. these
materials grade from coarser to finer
grained with increasing distances from

. their sources in the surrounding mountains.
Locally. along the mountain fronts. irregular
bedrock surfaces are covered by relatively
thin alluvial deposits. and rock hills and
knobs protrude through the alluvial
materials. Ground water occurs within the
alluvi'al fan and basin fill deposits.

In general. the ground-water surface slopes
gently away from the mountain fronts and
occurs at greatest depths adjacent to the
mountain ranges. The granitic bedrock in
the project area is generally considered a
non-water-bearing unit; however. water
may occur in. and percolate through. open
fractures and joints. Ground water may
occur infrequently at shallow depths in
both bedrock and surficial deposits during
or shortly after periods of heavy
precipitation and localized flash flooding.

Withdrawal of ground water from the
underground aquifers has resulted in
compaction of basin sediments and caused
subsidence of the land surface and
associated earth-fissuring phenomena in
some of the deeper basins. The alinement
of the Salt-Gila Aqueduct crosses the
periphery of several major subsidence
areas. The portion of the aqueduct to be
constructed under these specifications has
not been subjected to major subsidence or
fissuring at the present time.

(2) Seismicity.-The project area is
con s id ere d to have low his tor i c a I
seismicity. Based on historical seismicity.
Algermissen and Perkins (U.S. Geological
Survey Open-File Report 76-416. 1976)
show that the aqueduct alinement is in an
area with a 90-percent probability of not
having ground shaking with a horizontal
acceleration exceeding 0.04 9 gravity in a
50-year period. This probability is
equivalent to a source earthquake having a
return period of 475 years.

(3) Geologic investigations.-Investigations
along reach 1 of the Salt-Gila Aqueduct
were conducted by the Water and Power
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Resources Service and other agencies.
Geologic mapping. subsurface exploration
for determining foundation conditions. and
investigations for construction of flood
control structures are presented below as
previous investigations and
preconstruction investigations.

(a ) Pre v i 0 usin ve s t i gat ion s .- A
generalized description of the geology of
Arizona covering the area adjacent to
reach 1 of the Salt-Gila Aqueduct is
included in the Arizona Bureau of Mines
Bulletin NO.1 71. "A Resume of the
Geology of Arizona," by E. D. Wilson,
1962. and is shown on the "Geologic
Map of Maricopa County. Arizona,"
1957. also published by the Arizona
Bureau of Mines. A compilation of the
county geologic maps. "Geologic Map
of Arizona," at a scale of 1:500.000 was
published by the U.S. Geological Survey
in 1969. These maps are available for
inspection at the Arizona Projects Office
in Phoenix. Arizona.

Feasibility studies along reach 1.
conducted during 1965. included four
power auger holes (AP-1-SGC through
AP-3-SGC. and AP-1 3-SGC). and surface
geologic mapping at a scale of 1 inch
equals 2.000 feet. Logs of feasibility
auger holes AP-1-SGC and AP-2-SGC
located along the Reach 1A alinement
are included in these specifications.
Their locations on plan and profile
drawings are approximate because they
were not located by stationing or
coordinate surveys.

Between 1974 and 1975. the Soil
Conservation Service. U.S. Department
of Agriculture. conducted a geologic
investigation for the Spook Hill Flood
Retarding Structure and Floodway. Data
from this investigation is included in a
"Geologic Investigation Report-Spook
Hill Damsite-Buckhorn-Mesa
Watershed," which was assembled in
late 1975 and is available for review at
the Water and Power Resources Service.
Arizona Project Office. Phoenix. Arizona.
The dam. an emergency spillway. and
floodway are located upslope adjacent
to the left (east) side of Reach 1A.
Construction of these structures has
been completed.
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(b) Preconstruction geologic
investigations.-Preconstruction investi­
gationsfor the Reach 1A Aqueduct
alinement began in March 1975 and
continued through August of that same
year. Surface geologic mapping of the
area adjacent to the alinement at a scale
of 1 inch equals 200 feet. was
completed during the summer of 1975.
Subsurface investigations consisted of
1 5 bucket auger holes. AP-9 9-SG 1
through AP-ll 3-SG 1. drilled along the
lower two-thirds of the alinement using
a Calweld bucket auger (24-inch
diameter) and 11 Nx-size vertical drill
holes. DH-l 0 l-SG 1 through DH-lll­
SG 1. drilled by a Sprague & Henwood
142C skid rig. Eight of the drill holes
were drilled mostly through granitic
bedrock. The last three drill holes
penetrated variably caliche-cemented
alluvial fan deposits consisting of
mixtures of silt sand. and gravel. Two
drill holes. DH-ll O-SG 1 and DH-lll­
SG 1. replaced AP-l 04-SG 1 and AP­
107-SGl after the bucket auger could
not penetrate layers of strongly caliche­
cemented material. In addition. four test
pits (TP-l-SG 1 through TP-4-SG 1) were
excavated by a Case 780 backhoe at
anticipated bridge sites along the
existing alinement. Logs of these auger
and drill holes and logs of test pits are
included in these specifications.

Between stations 83+60 and 326+ 70.
the excavation of construction materials
for the Spook Hill Dam and Floodway.
constructed for the U.S. Soil
Conservation Service. has changed the
natural ground surface which existed in
1 9 75 d uri n g th e S e r vic e
preconstruction investigations along the
reach 1 Blinement. The plan views on
drawings 1o(344-D-71 67A) through 15
(344-D-7172A) show the topography
after construction of Spook Hill Dam and
associated structures was essentially
completed. The two surface profiles on
each of these drawings represent the
"original ground surface prior to
excavation." shown in red. and a second
profile generally below the first which is
marked "Existing ground surface".

Preconstruction investigations were
resumed from December 1979 through
February 1980. Four additional
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exploration holes. drill hole DH-ll 2­
SG 1. and penetration test holes PR-DH­
113-SG 1 through PR-DH-11 5-SG 1.
were drilled at the four bridgesites.
Penetration resistance. tests using a split
tube sampler were performed in the finer
grained subsoils. but were not attempted
in materials with a high gravel content.
Most standard penetration tests were
invalid due to insufficient penetration of
the sampler. Logs of these additional drill
and standard penetration test holes are
included in these specifications.

The borrow of residual soils alo,ng the
aqueduct alinement right-of-way for
construction of the Spook Hill Floodway
(constructed by the Soil Conservation
Se rvic e) ne c essitate dad d i t ion a I
exploration along the aqueduct
alinement for evaluating sources of
impervious materials. Nine test pits. TP­
15-SGl through TP-23-SG1. were
excavated with an MF-80 backhoe
between stations 80+00 and 160+00.
Logs of these test pits. which were
completed in 1980. are included in
these specifications.

Potential sources of concrete aggregate
were explored at two locations. the
Queen Creek area aggregate source and
the Salt River borrow source. Both are
approved aggregate sources for these
specifications. Logs of exploration for
these sources and summaries of test
data are included in these specifications.
Locations of exploration are shown on
drawings 61 (344-D-7222) and 62
(344-D-7219).

(4) Site geology of the Reach 1 A
alinement.-The upstream portion of the
Reach 1A aqueduct alinement traverses an
irregular. southwesterly sloping bedrock
surface. Comprised of granitic rock. this
surface extends outward an undetermined
distance from the Usery Mountains under
a series of coalescing alluvial fans that
slope gently away from the mountain front.
Approximately 75 percent of the alinement
excavation and embankment construction
will be in alluvial fan deposits (Qaf) while the
remainder of the alinement traverses
Precambrian granitics (pegr).

(a) Salt-Gila Aqueduct Reach 1A from
Granite Reef Aqueduct r.3ach 12 station
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832+25 Bk to Salt-Gila Aqueduct
Reach 1 A station
100+00+.-Excavation for the
Aqueduct from the Salt-Gila Pumping
Plant to station 20+00 will be
completed by others. From station
20+00 to approximately station
100+00+ (a distance of about 1.5
miles). the aqueduct prism will be
excavated in. or embankments
constructed on. Precambrian granitics
(pegr). This portion of the canal
alinement was explored by drill holes DH­
102-SG 1 through DH-l 08-SG 1. and
DH-ll 2-SG 1. and test pits TP-l-SG 1.
and TP-21-SG 1 through TP-23-SG 1.
Along this portion of the alinement.
outcrops are prevalent. and low ridges
and isolated knobs (inselbergs) are
located on either side of the aqueduct
alinement. see drawing 60 (344-330­
7377A).

The bedrock surface is dissected by
numerous. normally dry. shallow washes
tributary to the Salt River which .contain
channel deposits (Oal) of loose. clean to
silty sand and gravels. see photograph
CN344-330-7243NA. Channel
deposits were mapped only where they
have significant areal extent. Only one
interval of channel deposits was
delineated along the alinement. and is
located near station 44+00.

The granitic rock which will comprise the
foundation is gray. coarse grained. and
porphyritic. with feldspar phenocrysts to
3-1/2 inches in diameter. see
photograph CN344-330-7248NA.
Locally. the granite exhibits gneissic
texture with distinctive banding.
Weathering descriptions are not based
solely on oxidation or staining of the rock
mass but are categorized on the degree
of hydration shattering or disintegration.
Weathering is extremely variable but the
canal prism will be constructed primarily
in highly to moderately weathered rock.
Decomposed (disintegrated) granite is
present to depths of at least 130 feet in
the site vicinity. Where fresh or lightly
weathered. the rock is hard and dense;
NX-size core breaks with a moderate to
sharp hammer blow. Where highly
weathered and decomposed. the
bedrock is crumbly. and NX-size core and
fragments break along fractures or
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mineral grains with manual pressure. The
granite is intensely to moderately
fractured with numerous very intensely
fractured zones. Joint spacing in the core
from exploratory drill holes varied from
1 to 40 inches apart. but most spacing
ranged from 3 to 10 inches apart. Most
joint surfaces are moderately to steeply
dipping with random strikes. Numerous
randomly oriented fractures are also
present. Many fractures and joints are
partly to totally healed by calcite. quartz.
calcareous cementation or less
commonly by iron oxides. Many joint
surfaces are coated with. or infilled with
silt. clay. and fine sand with calcareous
cementation. Infillings and calcareous
cementation are more prominent near
the surface and near the granite-alluvial
fan contact. Based on drill hole water
losses during percolation testing and
surface observations. open joints are
present especially near the surface.

Pervasive shearing of the granitics in the
site vicinity has resulted in the intense
fracturing of the granitics. No shear 'or
fault zones were delineated on surface
geology maps and individual shear zones
were not delineated in~drilthdle logs.
However. zones of intense fracturing. the
presence of slickensided'surfaces. and
gouge are noted in some drill hole logs.
The term "brecciated" on drill hole logs
is used to describe these zones. Shear
planes were not readily evident in most
of the recovered core.

Based on drill hole data and surface
observations. surficial deposits overlie
the granitics along the alinement to
depths ranging from 0 to 19 feet. mostly
3 to 8 feet. These deposits consist of a
heterogeneous assemblage of alluvial
and colluvial deposits and residual soil.
most of which are variably caliche
cemented. In situ granular disintegration
of the granitics produces a brown to
gray. silty. coarse sand to fine gravel-size
grus. Coarse gravel- to boulder-size
fragments occur where this
disintegration is controlled by prominent
fractures and joints. see photograph
CN344-330-7244NA. These surficial
deposits are not delineated on the
surface geology maps.
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The surface contact between the granite
and the alluvial fan deposits near station
100 + 00+ was mapped along the last
granite outcrops exposed. Thickness of
the alluvium in the vicinity of the alluvial
fan/bedrock contact may vary from a
few inches to locally several feet.
Downstream from this surface contact.
the depth to the top of bedrock will
increase, but was not discernible in DH­
109-SG 1, which is approximately 710
feet downstream of the surface contact.
However, granitic bedrock may be
encountered in the prism excavation to
about station 11 O+OO+.

Previously excavated canal prism or
constructed embankments between
Granite Reef Aqueduct reach 12 station
832+25 Bk and Salt-Gila Aqueduct
Reach 1A station 20+00, which will be
lined under these specifications, also will
be underlain by granitic rock. Logs of
exploration and the geologic description
for this portion of the al inement and
surrounding vicinity are included in a
previously issued specification (Salt-Gila
Pumping Plant-3D-C7 448) which is
available at the Arizona Project Office in
Phoenix, Arizona. Two of these logs of
exploration, DH-101-SG1 and DH-202­
SGPDL are included in these Reach 1A
specifications.

Thomas Road Bridge site, (centerline
station 94+68.97) was explored by drill
hole DH-11 2-SG 1. Residual soil and
decomposed rock were logged from a
depth of 0 to 8.5 feet, and variably
we athe red, hi g hIy to mode rat ely
fractured granite below.

(b) Salt-Gila Aqueduct Reach 1A station
100+00 to station 331 +OO.-From
station 100 + 00 dOV\lnstream to station
331 + 00, the end of construction for
Reach 1A. the alinement was explored
by drill holes DH-1 09-SG 1 through DH­
111-SG 1, penetration test holes PR-DH­
11 3-SG 1. PR-DH-11 4-SG 1. and PR-DH­
11 5-SG 1, auger holes AP-9 9-SG 1
through AP-11 3-SG 1. AP-1-SGC and
AP-2-SGC, and test pits TP-2-SG 1
through TP-4-SG 1, and TP-1 5-SG 1
through TP-20-SG 1. Logs of all of these
subsurface explorations are included in
these specifications. This portion of the
alinement. a distance of approximately
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4.4 miles, will be constructed through a
series of coalescing, gently sloping
alluvial fans. Most of the canal prism will
be excavated in the fan deposits;
however, portions of the alinement will
require the construction of compacted
embankments on top of the fan deposits.

These Quaternary age alluvial fan
deposits (Qaf) vary from unconsolidated
to strongly caliche-cemented lenticular
soils consisting predominantly of silty
sand with smaller amounts of clayey
sand or clean sand containing minor
amounts, generally 15 percent or less, of
fine gravel. Caliche cementation varies
widely from weak to strong, mostly
occurring as strongly cemented lenses
interbedded with weakly to moderately
cemented materials. Moderately to
strongly caliche-cemented material
occurs at the surface, but generally the
fan deposits are veneered by fine to silty
sand with gravel and scattered caliche
chips, see photograph No. CN344-330­
7245NA. Some very strongly caliche­
cemented zones encountered at shallow
depths were hard enough to prevent a
Case CK780 backhoe equipped with
ripper teeth from digging a test pit (TP-3­
SG 1) more than 10 feet deep. In two
auger holes (AP-1 04-SG 1 and AP-1 07­
SG 1) near TP-3-SG 1, penetration by a
Calweld power auger equipped with a
24-inch-diameter bucket was stopped at
depths of 6 and 11 feet due to strong
caliche cementation. Both sites were
subsequently explored using a core drill
(DH-11 O-SG 1 and DH-111-SG 1). The
amount and strength of caliche
cementation observed within individual
auger holes and test pits differed
considerably at various depths.

In this interval, the aqueduct will pass
between several steepsided hills or
isolated granite knobs. Spook Hill (Red
Mountain), Double Knolls, Signal Butte,
and several other unnamed knobs rise
about 100 to 300 feet above the alluvial
fans that surround them (photograph
CN344-330-7247NA). The knob
closest to the aqueduct alinement is
located about 400 feet right of station
218+00 and about 850 feet south of
the McKellips Road Bridge site
(photograph CN344-330-7246NA). No
granite was encountered in DH-lll-SG 1
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(station 215+80) located about 500
feet north-northeast of the granite
outcrops near the base of the knob. The
McDowell Road. McKellips Road. and
Brown Road bridge foundations will be
underlain by the alluvial fan deposits.

(c) Granite Reef Aqueduct Reach 12.
station 786+86.32 Bk to station
821 + 18.1 7.-With the exception of a
small interval of the alinement in the
vicinity of the Bush Highway. excavation
and construction of embankments for
the aqueduct prism will be completed by
others under specifications 3D-C7448­
Salt-Gila Pumping Plant. Logs of drill
holes DH-112-GR12 through DH-124­
GR12. and DH-126-GR12 along this
portion of the alinement are included in
the Reach 1A specifications. Additional
excavation to remove the plug betwE)en
approximately station 815 +00+ and
station 816+ 75+ will be in bedrock
comprised of Precambrian granitics
(pegr) and andesite dikes. The Bush
Highway bridge also will be founded on
this granitic rock. This portion of the
canal alinement was explored by drill
holes DH-125-GR12 and DH-151-GR12
included in these specifications.

The granite is gray. coarse grained. and
porphyritic. with feldspar phenocrysts to
1-1/4 inches in diameter. see
photograph CN344-330-4267NA.
Outcrops. where present. are generally
red-gray to gray and moderately to lightly
weathered. see photograph CN344­
330-4268NA Bedrock weathering is
highly variable with numerous zones of
highly weathered or decomposed
granite present to depths of at least 40
feet. Where fresh to lightly weathered.
the bedrock is hard and dense. and Nx­
size core breaks witha moderate to
sharp hammer blow. Where highly
weathered or decomposed. the granite
is crumbly. Nx-size core segments and
fragments break along fractures or
mineral grain boundaries with manual
pressure. Drill hole core is predominantly
intensely fractured. Joint spacing varies
from 1 to 24 inches apart but mostly
ranges from 3 to 6 inches apart.
Numerous randomly oriented fractures
spaced from less than 1 inch to 3 inches
apart are also present. Joint and fracture
surfaces are iron stained. carbonate or
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clay coated. and many are slickensided.
Some joints are open near the surface
and contain clay coatings or locally some
sandy clay to one-eighth inch thick. Most
joint attitudes are moderately to steeply
dipping. but low angle and horizontal
joints are also present. Where very
intensely fractured. the rock has been
weathered to a soft. breccia-like material
that can be easily crumbled manually.
Photographs CN344-330-4270NA.
CN344-330-4269NA. and CN344­
330-4271 NA. were taken to show
conditions of the granitic bedrock in the
vicinity of the Bush Highway.

Andesite dikes. though not delineated on
surface geologic maps. are also present
along this portion of the alinement.
Where observed in drill hole core. the
dikes are fine grained or porphyritic and
very intensely fractured.

(5) Ground water.-The regional ground­
water table was not encountered in any of
the shallow subsurface investigation drill
holes. auger holes. penetration resistance
test holes. or test pits completed along the
Granite Reef reach 12 and Salt-Gila Reach
1A aqueduct alinements. Granitic bedrock
present in the site vicinity is considered
nonwater bearing. Ground water is present
in the alluvial fan deposits traversed by the
alinement. The ground-water table in the
vicinity of the Salt-Gila Aqueduct Reach 1A
alinement is well below the canal invert.
Depths to water in several test wells near
the construction area were measured in
February 1980. and indicated the water
levels were approximately 475 to 500 feet
below the ground surface. Locations of
these test wells and measured water levels
are available in the Water and Power
Resources Service Office in Phoenix.
Arizona.

Water occurs at or near the ground surface
during or shortly after periods of heavy
precipitation or flash flooding. The greatest
potential for surface flows is in the shallow
washes that cross the alinement.

(6) Special consideration. caliche and
oversize.-A significant portion of the
aqueduct alinement traverses alluvial fan
deposits comprised mostly of variably
caliche-cemented. silty to clayey sands with
gravel and cobbles. Subsurface
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investigations and surface observations
indicate that caliche cementation is
vertically and laterally variable. Caliche
cementation is present throughout the
alinement. and seven backhoe test pits, TP~
15-SG1 through TP-21-SG1. and auger
holes, AP-104-SG1. AP-107-SG1. AP-1­
SGC, and AP-2-SGC were unable to reach
predetermined depths due to strongly
caliche-cemented materials.

(7) Testing and sampling.-A total of four
backhoe test pits were excavated along the
alinement of Reach 1A to evaluate
foundation conditions at representative
structure sites. These excavations were
also used to evaluate the properties of the
canal section foundation materials. In-place
density tests were taken at depths of 1 to
2 feet. 5 to 6 feet. and 1Oto 11 feet below
the ground surface except where strong
cementation prevented the backhoe from
excavating that deep.

Identification and Proctor compaction or
relative density tests were performed on
the materials from the in-place density
tests. The results of these tests are
summarized on table 1-SG 1A in these
specifications. Permeability tests were also
conducted on samples from three of the
test pits and are summarized on table
5-SG 1A. Materials encountered were
mostly silty to clayey sands with gravel.
Cementation with calcium carbonate was
prevalent.

Samples from six power auger holes also
were tested and test result summaries are
shown in table 2-SG 1A. A summary of
laboratory permeability test results is
shown in table 4-SG 1A for samples from
AP-11 4-SG 1.

Samples from nine additional backhoe test
pits. TP-1 5-SG 1 through TP-2 3-SG 1, were
tested to evaluate the suitability of
materials for compacted refill. No in-place
density tests were performed, but sample
test result summaries are shown on table
3-SG1 A.

1.5.12 ELECTRIC POWER FOR
CONSTRUCTION PURPOSES

The contractor shall make all necessary
arrangements and shall provide all electric power
required for his construction purposes. This shall

include providing all necessary transmission
lines. distribution circuits, transformers, and
other electrical equipment required for
distributing the power to the place or places of
use by the contractor.

At the termination of the contract under these
specifications. the contractor shall dismantle and
remove all distribution lines serving his
installations, or those of his subcontractors, that
are not part of the permanent power installation.

No direct payment will be made to the contractor
for providing electric power for construction
purposes and the cost thereof shall be included
in the prices bid in the schedule for other items
of work.

1.5.13 WATER FOR CONSTRUCTION
PURPOSES

a. General.-The contractor shall furnish all
water required for construction purpos~s. The
contractor shall make all arrangements for
obtaining water and provide all means for
conveying water to points of use.

Water may be purchased from privately
owned wells in the area by making
arrangements with the owners.

Water required for use in concrete shall meet
the requirements set forth in paragraph 5.3.4.

b. Cost.-The cost of furnishing all water for
construction purposes and of providing
necessary facilities in conveying water to
points of use shall be included in the prices bid
in the schedule for other items of work.

SECTION 1.6-ENVIRONMENTAL QUAL­
ITY PROTECTION

1.6.1 LANDSCAPE PRESERVATION

a. General.-The contractor shall exercise
care to preserve the natural landscape and
shall conduct his construction operations so
as to prevent any unnecessary destruction,
scarring, or defacing of the natural
surroundings in the vicinity of the work.
Except where clearing is required for
permanent works. approved construction
roads, or excavation operations. all trees,
native shrubbery. and vegetation shall be
preserved and shall be protected from
damage by the contractor's construction
operations and equipment. The edges of
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clearings and cuts through trees. shrubbery.
and vegetation shall be irregularly shaped to
soften the undesirable visual impact of
straight lines. Movement of crews and
equipment within the right-of-way and over
routes provided for access to the work shall
be performed in a manner to prevent damage
to grazing land, crops, or property.

Special reseeding or replanting will not be
required under these specifications; however.
on completion of the work, all work areas shall
be scarified and left in a condition which will
facilitate natural revegetation, provide for
proper drainage, and prevent erosion. All
unnecessary destruction, scarring, damage, or
defacing of the landscape resulting from the
contractor's operations shall be repaired,
replanted, reseeded, or otherwise corrected
as directed by the contracting officer and at
the contractor's expense.

b. Construction roads.-The location,
alinement and grade of construction roads
shall be subject to approval of the contracting
officer. When no longer required by the
contractor, construction roads shall be
restored to the original contour and made
impassable to vehicular traffic. The surfaces
of such construction roads shall be scarified
as needed to provide a condition which will
facilitate natural revegetation, provide for
proper drainage, and prevent erosion.

c. Construction facilities.-The contractor's
shop, office, and yard area shall be located
and arranged in a manner to preserve trees
and vegetation to the maximum practicable
extent. On abandonment, all storage and
construction buildings. including concrete
footings and slabs. and all construction
materials and debris shall be removed from
the site. The area shall be regraded, as
required, so that all surfaces drain naturally.
blend with the natural terrain, and are left in
a condition that will facilitate natural
revegetation, provide for proper drainage, and
prevent erosion.

d. Borrow areas and quarry sites.-Borrow
pits and quarry sites shall be so excavated that
water will not collect and stand therein.
Where necessary. as determined by the
contracting officer, they shall be drained by
open ditches. Before being abandoned, the
sides of borrow pits and quarry sites shall be
brought to stable slopes, scarified. and left in
a condition which will facilitate natural
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revegetation. All rubbish, construction
equipment and structures shall be removed
from the site. Waste piles shall be shaped to
provide a natural appearance.

e. Blasting precautions.-In addition to the
requirements of section 24 of Water and
Power Resources Service "Construction
Safety Standards," the contractor shall adopt
precautions when using explosives which will
prevent scattering of rocks, stumps, or other
debris outside the work area, and prevent
damage to surrounding trees, shrubbery, and
vegetation.

f. Costs.-The cost of all work required by this
paragraph shall be included in the prices bid
in the schedule for other items of work.

1.6.2 PRESERVATION OF TREES
AND SHRUBBERY

a. Preservation.-AII trees and shrubbery
which are not specifically required to be
cleared or removed for construction purposes
shall be preserved and shall be protected from
any damage that may be caused by the
contractor's construction operations and
equipment. Special care shall be exercised
where trees or shrubs are exposed to injuries
by construction equipment. blasting,
excavating, dumping, chemical damage, or
other operations; C1nd the contractor shall
adequately protect such trees by use of
protective barriers or otherlnethods approved
by the contracting officer. The removal of
trees or shrubs will be permitted only after
prior approval by the contracting officer.

The layout of the contractor's construction
facilities such as shops, warehouses, storage
areas, and parking areas; location of access
and haul routes; and operations in borrow and
spoil areas shall be planned and conducted in
such manner that all trees and shrubbery not
approved for removal by the contracting
officer shall be preserved and adequately
protected from either direct or indirect
damage .by the contractor's operations.

Except in emergency cases or when otherwise
approved by the contracting officer, trees
shall not be used for anchorages. Where such
use is approved. the trunk shall be wrapped
with a sufficient thickness of approved
protective material before any rope, cable. or
wire is placed.
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The cost of complying with this paragraph shall
be included in the prices bid in the schedule for
other items of work.

a. General.-The contractor's construction
activities shall be performed by methods that
will prevent entrance, or accidental spillage,
of solid matter, contaminants, debris. and
other objectionable pollutants and wastes into
streams, flowing or dry watercourses, lakes,
and underground water sources. Such
pollutants and wastes include, but are not
restricted to, refuse, garbage, cement,
concrete, sanitary waste. industrial waste,
radioactive substances, oil and other
petroleum products, aggregate processing
tailings. mineral salts, and thermal pollution.

Unwatering work for structure foundations or
ear t hw 0 r k 0 perat i on sad j ace nt to, 0 r
encroaching on, streams or watercourses shall
be conducted in a manner to prevent muddy
water and eroded materials from entering the
streams or watercourses by construction of
intercepting ditches, bypass channels,'
barriers. settling ponds, or by other approved
means. Excavated materials or other
construction materials shall not be stockpiled
or deposited near or on streambanks, lake
shorelines. or other watercourse perimeters
where they can be washed away by high water
or storm runoff or can in any way encroach
upon the actual watercourse itself.

Turbidity increases in a stream or other bodies
of water that are caused by construction
activities shall be limited to the increases
above the natural turbidities permitted under
the water quality standards prescribed for that
stream or body of water. When necessary to
perform required construction work in a
stream channel. the prescribed turbidity limits
may be exceeded, as a p p roved by th e
contracting officer, for the shortest
practicable period required to complete such
work. This required construction work may
include such work as diversion of a stream,
con stru cti on or remova I of cofferda ms,
specified earthwork in or adjacent to a stream
channel, pile driving. and construction of
turbidity control structures. Mechanized
equipment shall not be operated in flowing
water except as necessary to construct
crossings or to perform the required
construction.
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PREVENTION OF WATER
POLLUTION

1.6.4

Where tree climbing is necessary. the use of
climbing spurs will not be permitted. If
climbing is necessary. safety ropes shall be
required.

1.6.3 PROTECTED PLANTS

Par. 1.6.2

b. Repair or treatment of damage.-The
contractor shall be responsible for injuries to
trees and shrubs caused by his operations.
The term "injury" shall include. without
limitation, bruising, scarring, tearing. and
breaking of roots. trunk. or branches. All
injured trees and shrubs shall be repaired or
treated without delay, at the contractor's
expense. If damage occurs. the contracting
officer will determine the method of repair or
treatment to be used for injured trees and
shrubs as recommended by an experienced
horticulturist or a licensed tree surgeon
provided by and at the expense of the
contractor. All repairs or treatment of injured
trees shall be performed under the direction
of an experienced horticulturist or a licensed
tree surgeon provided by and at the expense
of the contractor.

d. Cost.-The cost of all work required by this
paragraph shall be included in the prices bid
in the schedule for other items of work.

c. Replacement.-Trees or shrubs that. in the
opinion of the contracting officer. are beyond
saving shall be removed and replaced early in
the next planting season. The replacements
shall be the same species. or other approved
species. and of the maximum size that is
practicable to plant and sustain growth in the
particular environment. Replacement trees
and shrubs shall be guyed, watered, and
maintained for a period of 1 year. Any
replacement tree or shrub that dies shall be
removed and replaced. as directed by the
contracting officer. with such replacements
being maintained for a period of 1 year from
the date of replacement.

Certain native plants in the State of Arizona are
considered as protected plants in accordance
with the provisions of the latest revision of the
Arizona Native Plant Law. The contractor shall
ascertain which construction areas contain
protected plants and. at least 60 days before
beginning construction operations in such an
area. shall notify the contracting officer. The
contracting officer will arrange for removal of
the protected plants and the contractor shall
cooperate with those performing such removal.
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Wastewaters from aggregate processing.
concrete batching. or other construction
operations shall not enter streams.
watercourses. or other surface watersvvithout
the use of such turbidity control methods as
settling ponds. gravel-filter entrapment dikes.
approved flocculating processes that are not
harmful to fish. recirculation systems for
washing of aggregates. or other approved
methods. Any such wastewatersdischarged
into surface waters shall be essentially free of
settleable material. For the purpose of these
specifications. settleable material is defined
as that material which will settle from the
water by gravity during a 1-hour quiescent
detention period.

b. Compliance with laws and regulations.­
The contractor shall comply with applicable
Fed era I and Stat e Ia w s. 0 r d e rs. and
regulations concerning the control and
abatement of water pollution.

The contractor shall also comply with the
sanitation and potable water requirements of
section 7 of Water and Power Resources
Service "Construction Safety Standard~."

c. Cost.-The cost of complying with this
paragraph shall be included in the prices bid
in the sch'edule for the various items of work.

1.6.5 ABATEMENT OF AIR POLLUTION

The contractor shall comply with applicable
Federal. State. and local laws and regulations
concerning the prevention and control of·air
pollution. Local authorities may have the
responsibility of monitoring air quality and the
contractor shall cooperate with the local
authorities.

In conduct of construction activities and
operation of equipment. the contractor shall
utilize such practicable methods and devices as
are reasonably available to control. prevent.and
otherwise minimize atmospheric emissions or
discharges of air contaminants.

The emission of dust into the atmosphere will not
be permitted during the manufacture. handling.
and storage of concrete aggregates. and the
contractor shall use such methods and
equipment as are necessary for the collection
and disposal. or prevention. of dust during these
operations. The contractor's methods of storing
and handling cement and pozzolans shall also

Par. 1.6.4

include means of eliminating atmospheric
discharges of dust.

Equipment and vehicles that show excessive
emissions of exhaust gases due to poor engine
adjustments. or other inefficient operating
conditions. shall not be operated until corrective
repairs or adjustments are made.

Burning of materials resulting from clearing of
trees and brush. combustible construction
materials. and rubbish will be permitted only
when atmospheric conditions for burning are
consi de red favo ra bIe wh en a uth orized by
appropriate State or local air pollution or fire
authorities. In lieu of burning. such combustible
materials may be disposed of by other methods
as provided "in paragraphs 1.6.11 and2.1.1.
Where open burning is permitted. the burn piles
shall be properly constructed to minimize smoke.
and in no case shall unapproved materials. such
as tires. plastics. rubber products. asphalt
products. or other materials that create heavy
black smoke or nuisance odors. be burned.

Storage and handling of flammable and
combustible materials. provisions for fire
prevention. and control of dust resulting from
drilling operations shall be in accordance with
the applicable provisions of the Water and
Power Resources Service "Construction Safety
Standards;"

Dust nuisance resulting from construction
activities shall be prevented in accordance with
paragraph 1.6.6.

The cost of complying with this paragraph
including the payment of monitoring fees. shall
be included in the prices bid in the schedule for
other items of work.

1.6.6 DUST ABATEMENT

During the performance of the work required by
the se sp e c i f i cat ion s 0 ran y 0 pera t io ns
appurtenant thereto. whether on right-of-way
provided by the Government or elsewhere. the
contractor shall furnish all the labor. equipment.
materials. and means required. and shall carry
out proper and efficient measures wherever and
as often as necessary to reduce the dust
nuisance. and to prevent dust which has
originated from his operations from damaging
crops. orchards. cultivated fields. and dwellings.
or causing a nuisance to persons. The contractor
will. be held liable for any damage resulting from
dust originating from hisoperaticns under these
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specifications on Government right-of-way or
elsewhere.

The cost of procuring and applying water or of
other methods Of reducing formation of dust
shall be included in the prices bid in the schedule
for other items of work: Provided. That payment
for procu ri ng and applyi ng wate r for dust
abatement applied within the right-of-way lines.
will be made in accordance with paragraph
2.2.1.

1.6;7 NOISE ABATEMENT

a. General.~Thecontractor shall comply with
applicable Federal. State, andloc.allaws.
orders. and reg ulations concern ing the
prevention. controL and abatement of
excessive noise.

Nighttime blasting. the use of jackhammers.
pile driving.or other operations producing
high-ihtensity impact noise may be performed
only upon approval of the contracting officer.

b. Cost.-The cost of complying with this
paragraph shall be included in the prices bid
in the schedule for other items of work.

1.6.8 LIGHT ABATEMENT

The contractor shall exercise special care to
direct all stationary floodlights to shine
downward at an angle less than horizontal. These
floodlights shall also be shielded so as not to be
a ouisance to surrounding areas. No lighting shall
include a residence in its direct beam.

The contractor shall be responsible for
correcting lighting problems when they occur as
approved by the contracting officer.

The cost ofcornplying with this paragraph shall
be included .in the prices bid in the schedule for
other items of work.

1.6.9 PRESERVATION OF HISTORICAL
AND ARCHEOLOGICAL DATA

a. Federal legislation provides for the
protection. preservation. and collection of
sc ienti fic. pre histori ca I. histo ri ca I. and
archeological data (including relics and
specimens) which might otherwise be lost due
to alteration ·of the terrain asa result of any
Federal construction project.

b. The contractor agrees that should he or
any of his employees in the performance of
this contract discover evidence of possible
scientific. prehistorical. historical. or
archeological data he will notify the
contracting officer immediately giving the
location and nature of the findings. Written
confirmation shall be forwarded within 2 days.
The contractor shall exercise care so as notto
damage artifacts or fossils uncovered during
excavation operations and shall provide such
cooperati on and assista nee as may be
necessary to preserve the findings forremoval
or other disposition by the Government.

c. Where appropriate by reason ofa
discovery. the contracting officer may order
delays in the time of performance. or changes
in the work. or both. If such delays, or
changes. or both. are ordered. the time of
performance and contract price shall be
adjusted in accordance with the applicable
clauses in the General Provisions of this
contract.

d. The contractor agr~es to insert this
paragraph in all subcontracts which involve
the performance of work on the terrain of the
site.

e. Except as otherwise provided above, the
cost of complying with this paragraph shall be
included in the prices bid in the schedule for
other items of work.

1.6.10 PESTICIDES

Pesticides include herbicides. insecticides.
fungicides. and rodenticides. Should the
contractor find it necessary to use pesticides in
work areas of this contract. he shall submit his
plan for such use to the contracting officer for
written approval. Such plan shall be subject10
subrnittal to and review by the Federal Working
Group on Pest Management before the plan is
approved.

Pesticides shall only be those registered with the
Environmental Protection Agency in compliance
with the Federal Envi ronmentalPesticide
Control Act of 1972 and other Federal pesticide
acts. Pesticides named on the Department of the
Interior's "Prohibited List" shall not be used. A
copy of the "Prohibited List" can be obtained
from regional offices of the Water and Power
Resources Service or from the Water and Power
Resources Service. Attn 0-203. POBox 25007.
Denver CO 80225.
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b. Disposal of waste rnaterials.-

The cost of complying with this paragraph shall
be included in the prices bid in the schedule for
other items of work.

(3) Disposal of material by burning.-The
contractor shall secure the necessary
burning permits from the State and local
authorities. All burning shall bein
accordance with State and local laws.

The contractor shall. ataU times, take
special precautions to prevent fire from
spreading beyond the piles being burned
and shall be liable for any damage caused
by his burning operations; The contractor
shall have available. at all times. suitable
equipment and supplies for usein
preventing and suppressing fires and shall
be subject to all laws and regulations locally
applicable for presuppression. suppression.
and prevention of fires.

Par. 1.6.10

2 feet of earth material prior to
abandonment.

All materials to be burned shall be piled in
designated burning areas in such a manner
as will cause the least fire hazards. Burning
shall be thorough and complete and all
charred pieces remaining after burning.
except for scattered small pieces. shall be
removed from the construction area and
disposed of as otherwise provided in this
paragraph.

(4) Disposal of material by removal.­
Material to be disposed o(by removal from
the construction area shall be removed
from the area prior to the completion of the
work under these specifications. All
materials removed shall become the
property of the contractor.

Materials tobe disposed of by dumping
shall be hauled toan approved dump. It
shall be the responsibility of the contractor
to make any necessary arrangements with
private parties and with county officials
pertinent to locations and regulations of
suc h dum pin g. Any fee s 0 r c ha rges
required to be paid for dumpingof
materials shall be paid by the contractor.

c. Cost.-The costs of complying with this
paragraph shall be included in the prices bid
in the schedule for other items of work.

1.6.12 ENVIRONMENTAL LITIGATION

If construction under these specifications is
suspended. delayed, or interrupted through no
fault ofthecontractorbyan ordJr of acourf()f

CLEANUP AND DISPOSAL
OF WASTE MATERIALS

(1) General.-Waste materials including.
but not restricted to. refuse. garbage.
sanitary wastes. industrial wastes. and oil
and other petroleum products. shall be
disposed of by the contractor. Except as
otherwise provided in paragraph 2.1.1.
disposal of combustible materials shall be
by burying. where burial of such materials
is approved by the contracting officer; by
burning. where burning of approved
materials is permitted in accordance with
State and local laws; or by removal from the
construction area. Except as otherwise
provided in paragraph 3.2.6. disposal of
noncombustible materials shall be by
burying, where burial of such materials is
approved by the contracting officer, or by
removal from the construction area. Waste
materials removed from the construction
area shall be dumped at an approved dump.

(2) Disposal of material by burying.-Only
materials approved by the contracting
officer may be buried. Burial shall be in pits
at locations shown on the drawings or as
otherwise approved by the contracting
officer. The pits shall be covered by at least

a. Cleanup.-The contractor shall. at all times.
keep the construction area. including storage
areas used by him. free from accumulations of
waste materials or rubbish.

Prior to completion of the work. the
contractor shall remove from the vicinity of
the work all plant facilities. buildings. rubbish.
unused materials. concrete forms. and other
like material. belonging to him or used under
his direction during construction. All work
areas shall be graded and left in a neat manner
conforming to the natural appearance of the
landscape as provided in paragraph 1.6.1.

In the event of the contractor's failure to
perform the above work. the work may be
performed by the Government. at the expense
of the contractor. and his surety or sureties
shall be liable therefor.

1.6.11
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com pete n t j uri s d ic t ion pur sua n t to
environmental litigation. such suspension. delay.
or interruption will be considered to be an
unreasonable suspension. delay. or interruption
pursuant to the provisions of clause NO.1 7 of
the General Provisions. "Suspension of Work.
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DIVISION 2-SITEWORK

2-1

SECTION 2.1-CLEARING AND
GRUBBING

paragraph, including disposal of the cleared
and grubbed materials.

Water applied for dust abatement will be
measured for payment: Provided, That
payment will only be made for water directed
to be applied for dust abatement.

a. General.-The contractor shall procure and
apply water for dust abatement within the
right-of-way lines.

The contractor shall provide, at his expense,
all means of conveying the water to the point
of use. The amounts of water applied for dust
abatement will be subject to the approval of
the contracting officer.

Payment for procuring and applying water for
dust abatement within the right-of-way lines
will be made at the fixed unit price per
M (1 ,000) gallons bid in the schedule for
water for dust abatement and payment will
only be made for water used at the direction
or approval of the contracting officer. The
costs of procuring and applying water
elsewhere shall be included in the prices bid
in the schedule for the items of work for which
the water is used.

b. Measurement and payment.­
Measurement for payment of water for dust
abatement will be made in tank trucks of
predetermined capacity or by means of
watermeters of approved types which shall be
furnished and installed by the contractor and
will include only the quantity of water applied
for dust abatement within the right-of-way
lines as approved by the contracting officer.

a. General.-The contractor shall furnish all
labor, materials, and equipment and shall

No payment will be made for water that has
been wasted by carelessness, by excessive
application causing runoff, or for water that
has been unnecessarily applied due to
changes in the contractor's schedule of
operations.

SECTION 2.2-USE OF WATER

2.2.1 WATER FOR DUST ABATEMENT

2.2.2 PREWETTING CANAL PRISM
AND ADJACENT AREAS

CLEARING AND GRUBBING

a. Clearing.-That portion of the right-of-way
where required for access to and for
constructing the work under these
specifications shall be cleared of all trees,
brush, rubbish, andother ob jecti ona bl e
matter. Trees designated by the contracting
officer shall not be cut and shall be protected
from injury as provided in paragraph 1.6.2.
Such cleared materials shall be disposed of as
provided in subparagraph c. below, or
removed from the site of the work before the
date of completion of the contract as
approved by the contracting officer. If
removal of the materials from the site is
approved, the materials shall become the
property of the contractor upon removal and
shall be disposed of by the contractor as he
sees fit.

Clearing adjacent to cut-and-fill sections shall
be to a minimum distance of 3 feet outside of
the slope lines.

b. Grubbing.-The ground surface under all
embankments of normal dimensions, as
shown on the drawings, and under other
embankments where directed by the
contracting officer and the surface of all
excavation that is to be used for embankments
shall be cleared of stumps, roots, and
vegetable matter of every kind. The stumps
shall be pulled or otherwise removed and the
roots shall be grubbed.

c. Disposal of cleared and grubbed
materials.-C1eared and grubbed material may
be crushed and buried under waste
embankments or disposal areas as approved
by the contracting officer, burned if the
contractor has obtained the proper permits
and at locations approved by proper state or
local authorities and contracting officer, or
reduced to chips of 1/2-inch-maximum
thickness. The chips shall be distributed
uniformly on the embankment slopes where
directed and mixed with underlying earth so
that they will not support combustion.

d. Payment.-Payment for clearing and
grubbing will be made at the lump-sum price
bid therefor in the schedule, which price shall
include the cost of all work required by this

2.1.1
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procure and apply water required for
prewetting the canal prism and adjacent areas
under dikes. canal bridge abutments. and
roadway embankments between Salt-Gila
Aqueduct-Reach 1A stations 20 + 00 and
331 +00 and under bridge abutments on
Granite ReefAqueduct-Reach 12 completion
at station 815+66.37 in accordance with the
applicable provisions of paragraphs 3.2.3 and
3.4.2.

The waterline for sprinkler irrigation shall be
located within the right-of-way on the downhill
side of the canal.

The contractor shall provide all means of
conveying the water to the point of use. The
amounts of water applied onthe right-of-way
will be subject to the approval of the
contracting officer.

b. Payment.-Payment for prewettingcanal
prism and adjacent areas will be made at the
lump-sum price bid therefor in the schedule
and shall include all costs of furnishing all
labor. equipment materials. water. moving to
the sites. assembling into working condition.
disassembling and removing from the site. and
all other work required by this paragraph.

Fifty percent of the lump-sum price bid in the
schedule for prewetting canal prism and
adjacent areas will be included in the monthly
estimate for progress payments forthe month
during which the prewetting operations have
commenced. The remaining 50 percent of the
lump-sum price will be included in the monthly
estimates for progress payments as a
percentage of the prewetting operations
which have been completed between the
stations listed above during the month for
which such estimate is prepared.

SECTION '2.3-SITE DRAINAGE

2.3.1 CROSS DRAINAGE

The contractor shall handle all flows from natural
drainage channels intercepted by the work under
these specifications. perform any additional
ditching and grading for drainage as directed.
and provide and maintain any temporary
construction required to bypass or otherwise
cause the flows to be harmless to the work and
property. When the temporary construction is no
longer needed and prior to acceptance of the
work. the contractor shall remove the temporary
construction and restore the site to its original
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condition as approved by the contracting officer.
The cost of all work and materials required by
this paragraph shall be included in the prices bid
in the schedule for other items of work.

2.3.2 DRAINAGE DITCHES. BERM
DRAINAGE. AND WINDROWS

a. Drainage ditches.-In connection with the
excavation for the canal and structures. the
contractor shall perform excavation for the
construction or modification of drain ditches.
"V" drain ditches. berm ditches. bathtub-type
discharge pools for structures. inlet and outlet
channels or ditches and berms for structures.
irrigation ditches for irrigation crossings. and
other unnamed and dimensioned ditches.
Also. the contractor shall construct dikes as
may be directed by the contracting officer.

The location. grades. and sections of the
ditches and dikes shall be as shown on the
drawings and/or as directed.

b. Berm drainage and windrows.-Berm
drainage including drainage along the berms
and banks of the canal and longitudinal berm
ditches shall be constructed where shown on
the drawings. The berm ditches shall be
constructed to dimensions and grades shown
on the drawings or as directed.

The surfaces of berms shall be sloped
transversely and earth windrows shall be
made along the sides of the banks and berms
where shown on the drawings and elsewhere
where directed. The windrows may be made
by blading of material in place following
completion of a canal reach.

c. Measurement and payment.­
Measurement, for payment of excavation for
the above ditches and dikes will be made to
the lines shown onthe drawings or as
directed. Payment for excavation for the
above ditches. channels. and dikes will be
made at the unit price bid in the schedule for
excavation for canal. which unit price shall
include the costs of placing the material in
embankments or otherwise disposing of the
excavated materials. and all work necessary to
maintain the work in good order during
construction.

No direct payment will be made for
constructing windrows and sloping berms.
and the cost thereof shall be :ncluded in the

I
I..
I
I...

I
'1
I
I

~

I
I
I
I
I
1
I

..
I



I
I
{'
I
I

~

I
I~

I
I

Ie
I
I
I
I
I
f
I
t'
I

unit price bid in the schedule for excavation
for canal.

SECTION 2.4-FENCING

2.4.1 CHAIN LINK FENCES

a. General.-The items of the schedule for
furnishing and erecting chain link fence and
furnishing and erecting chain link fence on
bridges includes furnishing all materials and
performing all work for erecting the 7-foot­
high chain link fence along the canal and on
the bridges where shown on the drawings
except that chain link fence on exterior
para pets not adja cent to a wa Ikway or
equestrian crossing shall be 3 feet 6 inches
high and without barbed wire. The 7-foot-high
chain link fence shall consist of 6-foot chain
link fabric topped with three strands of barbed
wire in a l-foot height. The chain link fences
shall be complete with fabric and barbed wire;
posts. gates. and accessories; concrete;
anchorage on bridges; and other materials
required for complete erection of the fences.
except padlocks.

The fences shall be standard chain link fence
with gates and a guard of three strands of
barbed wire in accordance with the details
shown on drawings 56 (40-D-6268) and 47
(344-D-7205).except that no barbed wire is
required on the bridges. and the supporting
arms for the barbed wire shall be mounted
vertically along the canal.

The contractor shall connect the chain link
fence to the existing chain link fence in the
vicinity of the Granite Reef Aqueduct. reach
12. stations 821 +18.17 and 832+25.

b. Materials.-Chain link fencing shall
conform to Federal Specification RR-F­
191 GIGEN and the following detail Federal
Specifications.

(1) Chain link fabric.-The chain link fabric
shall be one of the following only:

(a) Zinc-coated steel fabric.-Federal
Specification RR-F-191/1 B. type I.
2"inch mesh. No. 11 gage (0.120-inch
nominal wire diameter after coating). and
minimum weight of zinc coating of 1.2
ounces per square foot of uncoated wire
surface.
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(b) Aluminum-coated steel fabric.­
Federal Specification RR-F-l 9111 B.
type II. 2-inch mesh. No. 11 gage
(0.120-inch nominal wire diameter after
coating). and minimum weight of
aluminum coating of 0.30 ounce per
square foot of uncoated wire surface.

(c) Aluminum alloy fabric.-Federal
Specification RR-F-l 9111 B. type III.
2-inch mesh, No.9 gage (0.1 48-inch
nominal wire diameter).

The bottom 18 inches minimum to 24
inches maximum of the chain link fabric
shall be painted with one coat only of
Subox enamel in a dark beige color
approved by the contracting officer as
manufactured by BASF Wyandotte Corp..
Carlstadt. New Jersey; or equal. The
method of application may be either by
roller. broom. or dipping.

(2) Fenceposts. toprails, and braces.­
Except as otherwise provided in this
paragraph or shown on the drawings.
fenceposts. toprails. and braces shall be
zinC-COated steel pipe in accordance with
Federal Specification RR-F-l 91 13B.
class 1. grade A. C-section line posts. zinc
coated in accordance with ANSI/ASTM
A 123. not less than 0.120-inch wall
thickness. weighing not less than 2.28
pounds per foot of length. and fabricated
from steel conforming to the requirements
of ANSlIASTM A 570. grade E. may be
furnished in lieu of steel pipeline posts.

(3) Gates and gate accessories.-Except as
otherwise provided in this paragraph or
shown on the drawings. gates and gate
accessories shall be in accordance with
Federal Specification RR-F-l 9112B. type I.

Gates shall be swing-type gates with zinc­
coated. round tubular frames. The zinc
coating shall have an average weight of not
less than 1.8 ounces per square foot of
surface. The gate fabric shall be the same
as the fabric that is furnished for the fence.

Each gate leaf shall be equipped with one
pair of heavy hinges that will allow a full
gate opening between gate posts. The
hinges shall be designed to not twist or turn
under gate action and shall allow the gate
to swing a full 180 0 to lie along and parallel
to the fenceline. The gates shall have heavy
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latches of an approved type. The latches
shall have suitable provisions for
padlocking.

Gate hinges. latches. keepers. and other
accessories shall be of zinc-coated steel.
ductile iron. or malleable iron. except that
wire ties and clip bolts and nuts may be of
aluminum alloy. The minimum weight of the
zinc' coating shall be 1.2 ounces per square
foot of surface. The barbed wire guard at
the top of each gate shall be in accordance
with the details shown on the drawings.

(4) Chain link fence accessories.-Except
as otherwise provided in this paragraph or
shown on the drawings. chain link fence
accessories shall be in accordance with
Federal Specification RR-F-1 91/4 B.

Post caps. rail ends. and barbed wire
support arms shall be of zinc-coated steel.
malleable iron. or ductile iron. except that
post caps and rail ends may be of cast iron.
Rail sleeves. wire ties and clips. brace
bands. tension bands. reinforcing wire. and
tension or stretcher bars shall be of zinc­
coated steel. except that wire ties. clip
bolts. and nuts may be of aluminum alloy.
Two No. 12-1 /2-gage twisted barbless
zinc-coated strands may be substituted for
the No. 7-gage bottom reinforcing wire.

The barbed wire shall be either zinc-coated
steel or aluminum alloy barbed wire to
match the type of fence fabric furnished.

(5) Zinc dust-zinc oxide paint.-Federal
Specification TT-P-641 G. type II.

(6) Nonsettling grout shall be in
accordance with paragraph 5.6.1.

c. Erection.-Ground surface irregularities.
and other obstacles which would interfere
with proper erection of the fence shall be
cleared and removed in advance of starting
fencing work. Removed material shall be
disposed of as provided in paragraph 2.1.1.
The contractor shall perform all required
excavating. backfilling. and compacting of
backfill for pOsts and gatekeepers. Posts shall
be plumb and in alinement. Posts snail be set
in concrete as shown. Gatekeepers shall be set
in concrete. Where the nature of the material
to be excavated is such that the holes for the
footings cannot be excavated to the required
dimensions and the concrete placed directly

2-4

against the surfaces of the excavation. forms
shall be used for the concrete.

The cement content of the concrete shall be
not less than 5-1/2 bags per cubic yard of
concrete.

Gates shall be erected at the location shown.
and shall be adjusted to operate in an
approved manner.

One tension or stretcher bar shall be provided
for each gate and end post and two for each
corner and pull post.

Damaged areas of galvanizing shall be cleaned
with mineral spirits or xylene. followed by wire
brushing. After wire brushing. these areas
shall be recleaned with the solvent to remove
residue. After cleaning. the damaged areas
shall be given two coats of zinc dust-zinc oxide
paint. Except for painting damaged areas of
galvanizing. no other painting of the fence is
required.

Where ground conditions to the fence are
required. the cost of such connections and
materials for making the connections shall be
included in the work for installing the
grounding system for the electrical
equipment.

d. Measurement and payment.­
Measurement. for payment. of chain link
fence and chain link fence on bridges will be
made along the toprail from centerline to
centerline of posts. including gates and
overhangs. Payment for furnishing and
erecting chain link fence and for furnishing
and erecting chain link fence on bridges will
be made at the applicable unit price per linear
foot bid therefor in the schedule. which unit
price shall include the cost of furnishing all
materials including cement and the fence
anchorage at bridges. performing all clearing
and earthwork. placing concrete for posts and
gatekeepers. furnishing and installing ground
rods and grounding fences. and all other work
required for complete erection of the fence.

2.4.2 REMOVING EXISTING CHAIN
LINK FENCE

The contractor under these specifications shall
remove. salvage. and reuse as directed existing
chain link fence.
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No direct payment will be made to the contractor
for labor and equipment required to remove and
salvage the existing chain link fence and the cost
thereof shall be included in the unit price per
linear foot bid in the schedule for furnishing and
erecting chain link fence.

2.4.3 FENCE GROUNDING

a. General.-Where 69 kilovolts and above
power transmission lines cross chain link
fences including gates. the fences shall be
grounded as shown on drawing 53 (40-0­
6376).

The contractor shall furnish and install all the
materials required to complete a low­
impedance grounding system for these
fences.

The grounding systems indicated on the
drawing supplement the requirements in this
paragraph. The conductors used for
grounding purposes shall be sized as shown
on the drawing.

After the connections are made. any metal
finishes that have been damaged or removed
as a result of the grounding connections being
made shall be repaired.

Grounding connections shall be made in
accordance with the methods outlined on the
drawing and in the "Field Procedures for
Electrical Installations. Chapter 2. Electrical
Standards for Equipment Installation." of the
Bureau of Heclamation.

Ground rods shall be driven vertically the full
length of the rod until the top of the rod is at
the depth as shown on the drawing below the
established elevation of the grade. When solid
rock is encountered within 3 feet of the
established elevation of the grade. the ground
rod shall be grouted into a vertical hole of such

. depth that the top of the rod will be at the
depth as shown on the drawing below the
established elevation of the grade. The
diameter of the holes shall be at least 1-1/2
times the diameter of the ground rod. When
solid rock is encountered more than 3 feet
below the established elevation of the grade.
drive rod to the refusal at approximately 45 0

angle. then bend the top of the rod to lie
horizontally at the depth as shown on the
drawing below. the grade elevation.
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b. Materials.-

(1) Ground cables.-The copper-clad steel
cables for grounding shall be 9/16 inch
(seven No.5 AWGnominal diameter 0.546
inch) or 11/32 inch (seven No.9 AWG
nominal diameter 0.343 inch). dead-soft
annealed. 40 percent conductivity as
indicated on drawing 53 (40-0-6376). The
cables shall be equal to Copperweld
annealed stranded as manufactured by
Copperweld Bimetallics Division.
Glassport. Pennsylvania. andin accordance
with ASTM designation: B 228 where
applicable.

(2) Cable fittings. lugs. and connectors.­
All cable fittings other than welded type
shall be of the bolted-solderless type and
shall have current-carrying capacity equal
to that of the cable with which they are
used. All cable fittings. lugs.and
connectors together with the bolts. nuts.
and washers used therewith for copper­
clad ground cables shall be of copper alloy
containing not more than 4 percent zinc.
Aluminum connectors shall be used to
connect aluminum to aluminum. and
tinned-bronzed connectors shall be used to
make aluminum-to-copper connections.

(3) Ground rods.-Each ground rod shall
have a layer of copper inseparably bonded
to a steel core. 3/4-inch nominal diameter.
1o feet long. and shall meet requirements
of UL 467 (ANSI C33.8).

( 4 ) We I din g . - W h ere Cad wei d •
Thermoweld. or an equivalent process is
used. it shall be a heavy-duty type. made of
new material from fresh stock. and the
installation shall be performed with heavy­
duty welding equipment in accordance
with the manufacturer's instructions.

One full-size print of each specifications
drawing furnished to the contractor for
construction purposes as applicable shall
be marked to show any changes and
additions made during construction and to
show the outlines of equipment actually
furnished; the marked prints shall be
returned to the Construction Engineer who
will forward the marked print(s) to the
Engineering and Research Center sO that
the revisions can be transferred to the
original drawing.
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c. Cost.-The cost of furnishing and installing
ground rods and grounding materials for
fences shall be included in the unit price per
linear foot bid in the schedule for furnishing
and erecting chain link fence, which unit price
shall include the cost of furnishing all
equipment materials, and labor required by
this paragraph.
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DIVISION 3-EARTHWORK
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SECTION 3.1-EARTHWORK, GENERAL

3.1.1 EARTHWORK DIAGRAMS AND
DATA

To the extent that they exist. preliminary mass
diagrams and earthwork data prepared for the
Government's preliminary studies of earthwork
for construction of the canal will be available for
inspection by bidders in the office of the
Construction Engineer. Preliminary mass
diagrams include all excavation to pay lines
shown on the drawings.

Such preliminary earthwork information is made
available solely for the convenience of bidders.
The Government does not represent that this
information is accurate or complete. Bidders are
cautioned that this information is subject to
revision and that the Government disclaims
res p 0 nsib iii ty for any i nt e rpre tat ion s.
deductions. or conclusions which may be made
therefrom. It is not intended that this preliminary
earthwork information will limit or prescribe the
excavation and hauling procedures of the
contractor. and the Government reserves the
right to utilize and distribute earthwork materials
during the progress of the work as best serves
the interest of the Government.

3.1.2 COMPACTING EARTH
MATERIALS

a. General.-Where compacting of earth
materials is required. the materials shall be
deposited in horizontal layers and compacted
as specified in this paragraph. The excavation.
placing. moistening. and compacting
operations shall be such that the material will
be uniformly compacted throughout the
required section and will be homogeneous.
free from lenses. pockets. streaks. voids.
laminations. or other imperfections.

b. Compacting clayey and silty materials.­
Where compaction of earth materials
containing appreciable amounts of clay or silt
is required. the materials shall be deposited in
horizontal layers. The thickness of each
horizontal layer after compaction shall be not
more than 6 inches or two-thirds the length of
the roller tamping feet whichever is the lesser.
Where compaction is performed by hand or
power tampers. the compacted layers shall
not exceed 6 inches in thickness. The
excavating and placing operations shall be
such that the materials when compacted will
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be blended sufficiently to secure the highest
practicable density and best impermeability
and stability. If the surface of any compacted
layer of earthfill is too dry or smooth to bond
properly with the layer of material to be
placed thereon. it shall be moistened and/or
scarified in an approved manner to provide a
satisfactory bonding surface before the next
succeeding layer is placed. All rollers used on
anyone layer of fill shall be of the same type
and the same weight per foot of roller.

Prior to and during compaction operations.
the materials shall have a moisture content of
not greater than 2 percent wet or less than 2
percent dry of optimum moisture. as
determined by the contracting officer and the
moisture content shall be uniform throughout
each layer.

Insofar as practicable. as determined by the
contracting officer. moistening of the material
shall be performed at the site of excavation
but such moistening shall be supplemented by
sprinkling at the site of compaction. if
necessary. If the moisture content is not
within the limits described above. the
compaction operations shall not proceed.
except with the specific approval of the
contracting officer. until the material has been
wetted or allowed to dry out. as may be
required. to obtain optimum moisture content
within the tolerances permitted above. and no
adjustment in price will be made on account
of any operations of the contractor in wetting
or drying the materials or on account of any
delays occasioned thereby.

When the material, has been conditioned as
hereinbefore specified. it shall be compacted
by rollers or by hand or power tampers. Where
hand or power tampers are used to compact
soils in confined areas such as under pipe.
they shall be equipped with suitably shaped
heads to obtain the required density.

The designations hereinafter refer to methods
of tests <;Jescribed in the Second Edition of the
Water and Power Resources Service Earth
Manual.

The dry density of the portion of the soil
passing the No.4 sieve (minus No.4 fraction)
in the compacted material shall not be less
than 95 percent of the laboratory maximum
dry density as determined by the Water and
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Power Resources Service laboratory
compaction test.

(1) Water and Power Resources Service
laboratory compaction test.-The
compaction tests will be made by the
Government or its representative. The
maximum dry density of the soil obtained
by either of the following Water and Power
Resources Service procedures is called the
laboratory maximum dry density.

similar equipment; and not more than the
penetrating depth of the vibrator if
compaction is performed by internal
vibrators.

The relative density of the compacted
material shall be not less than 70 percent
as determined by the Water and Power
Resources Service Relative Density of
cohesion less soils test. (Designation E-1 2
of the Earth ManuaL)

I..
I
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c. Compacting cohesionlessmaterials.-

The optimum moisture content is the
moisture content that corresponds to the
laboratory maximum dry density.

The thickness of the horizontal layers after
compaction shall notbe more than 6 inches
if compaction is performed by tampers or
rollers; not more than 12 inches if
compaction is performed by treads of
crawler-type tractors. surface vibrators. or

I
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(a) Dry density using the Water and
Power Resources Service laboratory
co m pa cti on test as p resc ri bed in
subparagraph b.(1) above.-Prior to and
during compaction operations. the
materials shall have a mjisture content

ReI. Den. (%J=

(a) Relative density test.-The relative
density tests will be made by the
Government or its representative. The
relatiy-e density of a cohesionless free­
drainingsoiJ. expressed asa percentage;
is defined' as its state of compactness
with respect to the loosest and most
compact states at which it can be placed
by laboratory procedures described in
designation E-1 20f the Earth Manual.
The relative density is described by or
determined by the following formula
wherein the maximum density is the
highest density of the soil. minimum
density is the lowest density of the soil.
and in-place density is the density of the
minus3-inch fraction of the soil in place.
Tests for moisture content are made on
the materials and the densities are
expressed in terms' of ovendry weights.

max. den.x (in-place den. - min. den.) 100
in-place den.x(max. den.,- min. den.) x

(2) Compacting cohesion less materialS
containing some clay and silt.-This
subparagraph' applies only to cohesionless
materials and not to cohesive materials.
Cohesionless materials may not be free
d r a i nip~. When compaction of
cohesionless r:naterials containing clay and
silt is required. the materials shall be
compacted to a dry density in accordance
with either subparagraph (a) or (b) below.
usingwhicheyertest that results in the
higher dry density of the compacted
material in the placement.

E-11

E-25

Earth
Manual

designation

Test

Proctor Compaction
Test

Rapid compaction
Control

When soils contain more than 50 percent
gravel. the required percentage of the
laborary maximum dry density can be
reQuced. The required percent of Proctor
maximum dry density can be read directly
from the appropriate curve from figure
38-4 in the Earth Manual.

(1) Compacting cohesion less free-draining
mat e rial s .- W here com paction of
cohesionless free-draining materials. such
as sands and gravels. is required. the
materials shall be deposited in horizontal
layers and compacted to the relative
density specified below. The excavating
and placing operations shall be such that
the materials. when compacted. will be
blended sufficiently to secure the highest
practicable unit weight and best stability.
Water shall be added to the materials as
may be required to obtain the specified
density by method of compaction being
used.
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of not greater than 2 percent wet or less
than 4 percent dry of optimum moisture,
as determined by the contracting officer,
and the moisture content shall be
uniform throughout each layer:
Provided, That for materials being
compacted that have a moisture content
of not greater than 2 percent wet or less
than 2 percent dry of optimum moisture,
the dry density of the soil fraction in the
compacted material shall not be less
than 95 percent of the laboratory
maximum soil dry density, as determined
by the Water and Power Resources
Service laboratory compaction test and
that for materials being compacted that
have a moisture content between 2and
4 percent dry of optimum moisture, the
dry density of the soil fraction in the
compacted material shall not be less
than 98 percent of the laboratory
maximum soil dry density, as determined
by the Water and Power Resources
Service laboratory compaction test.

(b) Dry density using the relative density
test as prescribed in subparagraph
c.( 1)(a) above.-The relative density of the
compacted material shall be not less
than 70 percent as determined by the
Water and Power Resources Service
Relative Density of cohesion less soils
test. (Designation of E-1 2 of the Earth
Manual.)

Except as otherwise provided for moisture
content in subparagraph c.(2)(a) above,
when density is determined by the Water
and Power Resources Service laboratory
compaction test the materials shall be
moistened, placed, and compacted in
accordance with subparagraph b. above.
When density is determined by the relative
density test. the materials shall be
moistened, placed, and compacted in
accordance with subparagraph c.(1) above.

d. Rollers.-Rollers used for compacting earth
materials described in subparagraph b. above
shall be tamping rollers meeting the following
requirements. Each drum of a roller shall be
not more than 6 feet in length. The roller shall
have staggered and uniformly spaced tamping
feet and be of sufficient weight for proper
compaction. The end area of each tamping
foot shall be not less than 5 square inches nor
more than 10 square inches. The length of
each tamping foot measured from the surface
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of the drum to the surface of the tamper head
shall be not less than 7 inches. The distance
measured on the surface of the drum between
the center of any two adjacent tamping feet
shall be not less than 8 inches. The total end
area of the tamping feet shall not comprise
more than 9 percent of the total cylindrical
area based on the overall diameter and length
of the roller at the outer ends of the tamping
feet. The tamping heads and cleaner bars shall
be properly maintained, and the spaces
between the tamping feet shall be kept clear
of materials which impair the effectiveness of
the tamping roller.

e. Costs.-The costs of compacting earth
materials as described in this paragraph shall
be included in the prices bid in the schedule
for compacting embankments, compacting
backfill, and for other items of work where
earth materials are required to be compacted
under these specifications.

SECTION 3.2-EXCAVATION

3.2.1 CLASSIFICATION OF
EXCAVATION

Materials excavated will not be classified for
payment. Except as otherwise provided in these
specifications, material excavated will be
measured in excavation, to the lines shown on
the d r a wi n g s 0 r asp r 0 v ide din the s e
specifications, and all materials so required to be
excavated will be paid for at the applicable
prices bid in the schedule for excavation. No
additional allowance above the price bid in the
schedule will be made on account of any of the
material being wet. Bidders and the contractor
must assume all responsibility for deductions and
conclusions as to the nature of the materials to
be excavated and the difficulties of making and
maintaining the required excavations. The
Government does not represent that the
excavation can be performed or maintained at
the pay lines described in these specifications or
shown on the drawings.

3.2.2 EXCAVATION ADJACENT TO
CONTRACT BOUNDARIES

Definite stations for the boundaries of the
schedule are shown on the drawings, and these
definite stations are the contract limits of the
work covered by these specifications. It may be
necessary to perform a certain amount of
excavation, as determined by the contracting
officer, beyond the contract limits in order to



Par. 3.2.2

provide space in which to work. Payment for any
necessary excavation outside the contract limits
will be made at the unit price per cubic yard bid
for the adjacent excavation within the contract
limits.

3.2.3 EXCAVATION FOR CANAL

a. General.-The canal sections are shown on
the drawings. The Government reserves the
right. during the progress of the work. to vary
the slopes of excavations or the slopes of
embankments and the dimensions dependent
thereon. Any inc rea se 0 r decrease of
quantities excavated as a result of such
variations will be included in the estimates. If
the contracting officer determines that the
contractor's costs of performing the work will
be increased or decreased by reason of such
variations. an equitable adjustment will be
made to cover his increased or decreased
costs. Otherwise the work will be paid for at
the unit prices bid therefor in the schedule
regardless of variations in quantity. except as
provided in paragraph 1.3.4. Stones and
indurated materials larger than 5 inches shall
be removed from materials to be used for
compacted embankments as specified in
paragraph 3.4.4. Suitable material excavated
for the canal and not required for constructing
canal embankments shall be used to construct
collective dike embankments and O&M road
ramp and bridge approach embankments.

Blasting in such a manner as to cause
overbreakage which. in the opinion of the
contracting officer is excessive. will not be
permitted. If runways are cut into canal slopes
below the top of canal lining or below the
proposed water level in unlined sections. they
shall be refilled with selected material and
compacted as provided in paragraph 3.4.4.
Above the top of canal lining and above the
proposed water level in unlined sections. rock
will be allowed to stand at its steepest safe
angle. and no finishing will be required other
than the removal of rock masses that are loose
and liable to fall. Insofar as practicable. the
finishing operations required on canal
sections shall be performed by the contractor
simultaneously with the canal excavation.

Where material suitable for selected bedding
material in excess of that required to
construct adjacent embankments. as
detern)ined by the contracting officer, is
encountered and cannot be placed as bedding
material in one continuous operation, then
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such material shall be stockpiled along the
right-of-way, where designated by the
contracting officer for later use.

The contractor shall excavate the plug existing
between stations 815+00+and 816+ 75+
of Granite Reef Aqueduct reach 12
completion as directed.

Care shall be taken to prevent overbreakage
or loosening of material on bottoms and side
slopes upon or against which lining is to be
placed. Where the original ground surface is
below the grade of the canal, the bottom of
the canal shall be filled to the underside of the
lining as prescribed for constructing and
compacting the canal embankments.

Except as provided below. the canal shall be
excavated to a subgrade and section as shown
on the drawings or as directed to provide for
the prescribed thickness of lining. and the
foundation for the lining shall be prepared in
accordance with paragraph 5.2.1.

In all excavation. the canal shall be excavated
so that there will be not less than 3 inches
between any point of the excavated surface
and the underside of the lining. Surfaces so
excavated shall be filled with selected bedding
material conforming to paragraph 5.2.1.

Where unsuitable material is encountered in
the foundation for the canal. the contracting
officer will direct additional excavation to
remove the unsuitable material. This
additional excavation shall be refilled to the
underside of the lining as prescribed for
constructing and compacting canal
embankments.

b. Moisture.-Except in areas of rock. all areas
to be excavated for canal prism and for
structures including bridge abutments. shall
be kept prewet by sprinkler irrigation to a
moisture content of not greater than 2
percent wet nor less than 5 percent dry of
optimum at the time of excavation for a depth
of 5 feet below the working area. or to
impervious cemented material. whichever is
less. as determined by the contracting officer:
Provided, That in areas of loose (subsidence)
material. wetting to optimum plus or minus 1
percent is requ ired. The contractor sha II
check the progress of the wetting subject to
the approval of the contractir.g officer.
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As far as practicable. all material to be
excavated in the entire Reach 1A shall have
additional moisture applied. if needed. by
sprinkler irrigation to condition the materials
in place in accordance with the following
requirements before any excavation work is
begun.

The moisture content of the earthfill materials
prior to and during compaction shall be in
accordance with paragraph 3.1.2. except that
the materials to be placed in embankments
not to be compacted shall have a moisture
content of not greater than 2 percent wet nor
less than 5 percent dry of optimum. Whenever
possible. all water added to condition
materials shall be added in one application.
When moisture is added to the areas to be
excavated. care shall be taken to moisten the
material uniformly to produce the required
moisture content of the material for the
purpose of which it isto be used. The
contractor is cautioned to control carefully the
application of water and to check on the
depth and amount of water penetration during
application so as to avoid overirrigation.

If at any location to be excavated before or
during excavation operations there is
excessive moisture. as determined by the
contracting officer. steps shall be taken to
reduce the moisture by selective excavation
to secure the drier materials; by excavating
and placing in temporary stockpiles material
containing excessive moisture; by excavating
drainage ditches; by allowing adequate
additional time for drying; or by any other
approved means. To minimize operations with
overly wet material. the contractor will be
permitted to utilize portions of the areas to be
excavated which contain dry material to the
greatest extent practicable consistent with
obtaining suitable material.

In areas of rock where prewetting cannot be
performed adequately. the rock must be
blasted or ripped; then wetted down
immediately before moving or hauling for
other required earthwork or for disposal.

The contractor shall be entitled to no
additional allowance above the unit prices bid
in the schedule on account of the requirement
for excavating drainage ditches; for allowing
additional time for drying; for stockpiling and
rehandling excavated materials which have
been deposited temporarily in stockpiles;
delays or increased costs due to stockpiling;
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poor trafficability on the excavated areas. the
haul roads, or the embankment; reduced
efficiency of the equipment the contractor
elects to use; or on account of any other
operations or difficulties caused by overly wet
materials. No additional allowance above the
unit prices bid in the' schedule will be made
because of variation in the portion between
wet and dry materials which are required to
be excavated in order to obtain adequate
suitable material.

c. Measurement and payment.-Except as
specified herein. measurement for payment
of excavation for canal will be made to the
lines shown on the drawings, as specified
herein, or as prescribed by the contracting
officer.

Where the contracting officer directs
additional excavation to remove unsuitable
foundation material. measurement, for
payment of excavation for canal will be made
to the outlines of the areas prescribed and
between the bottom of the excavation
required for the selected bedding material and
the depth directed. The cost of refilling sUGh
additional excavation shall be included in the
unit price per cubic yard bid in the schedule
for ex cavat ion for can a I. Pay m en t for
compacting the refill will be made at the unit
price per cubic yard bid in the schedule for
compacting embankments.

Measurement for payment of excavation for
canal will not include materials paid for as
excavation for structures in accordance with
paragraph 3.2.4.

Payment for excavation for canal will be made
at the unit price per cubic yard bid therefor in
the schedule. The unit prices bid in the
schedule for excavation for canal shall include
the costs of blasting or ripping. of procuring
and applying water to condition earth
materials in areas to be excavated. of placing
the material in embankment or selected
bedding material stockpiles at locations
directed. of refilling the additional excavation
between the bottom of the excavation
required for the selected bedding material and
the depth directed. or of otherwise disposing
of the excavated materials. of pumping or
unwatering. and of all work necessary to
maintain the excavations in good order during
construction except that required overhaul
will be paid for as provided in paragraph
3.2.5.
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No direct payment will be made to the
contractor for excavation required below the
underside of the concrete lining required for
placing selected bedding material and the
cost thereof shall be included in the unit price
bid in the schedule for preparing foundations
for concrete lining.

Payment for prewetting canal prism and
adjacent areas will be made in accordance
with paragraph 2.2.2.

3.2.4 EXCAVATION FOR STRUCTURES

a. General.-Excavation for the foundation of
structures shall be to the elevations shown on
the drawings or established by the contracting
officer. Insofar as practicable, the material
removed in excavation for structures shall be
used for backfill and embankments; otherwise,
it shall be wasted.

b. Foundations for structureS.-The
contractor shall prepare the foundations at
structure sites, including bridge abutments, by
methods which will provide firm foundations
for the structures. The bottom and side slopes
of excavation, upon or against which the
structure is to be placed, shall be finished to
the prescribed dimensions, and the surfaces
so prepared shall be moistened and tamped
with suitable tools to form firm foundations
upon or against which to place the structure.

The contractor shall prepare the foundations
for the bridge abutments as shown on
drawings 21 (344-0-7178).25 (344-0­
7183), 29 (344-D-7187), 33 (344-0-7191),
and 37 (344-0-7195). The natural foundation
material beneath the required excavation shall
be moistened, if required, and compacted in
place.

Oensities of the compacted foundation
materials and the testing thereof shall be in
accordance with paragraph 3.1.2.

No separate payment will be made to the
contractor for moistening and compacting the
foundation for the bridge abutments and the
cost thereof shall be included in the prices bid
in the schedule for other items of work.

Where unsuitable material is encountered in
the foundation for a structure, the contracting
officer will direct additional excavation to
remove the unsuitable material. This
additional excavation shall be refilled with
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compacted backfill to provide a firm
foundation for the structure. Measurement
and payment for excavation, backfill, and
cO[Tlpacting backfill will be made to depths
and dimensions prescribed by the contracting
officer.

c. Overexcavation.-If at any point in
excavation the foundation material is
excavated beyond the lines required to
receive the structure, the overexcavation shall
be filled with suitable materials and
compacted in accordance with paragraph
3.1.2. If at any point in excavation the natural
foundation material is disturbed or loosened
during the excavation process or otherwise, it
shall becomp.acted in place or, where
directed, it shall be removed and replaced
with suitable material and compacted in
accordance with paragraph 3.1.2. Anyand all
excess excavation or overexcavation
performed by the contractor for any purpose
or reason except for additional excavation as
may be prescribed by the contracting officer,
and whether or not due to the fault of the
contractor, shall be at the expense of the
contractor. Fill and compacting of fill for such
excess excavation or overexcavation shall be
at the expense of the contractor.

d. Measurement for payment.-Excavation
for structures will be measured for payment
to excavation pay lines shown on the
drawings, if not shown on the drawings to pay
lines in accordance with the provisions of this
paragraph or as directed. Regardless of
quantities, removed to comply with safety
requirements, measurement for payment will
be made to the prescribed pay lines. No
payment will be made for excavation or
removal of material which is outside of the
prescribed pay lines.

Measurement of excavation for structures will
be in accordance with the following:

(1) Bridge abutments.-Hegardless of
whether the excavation for and
construction of the structure precedes or
follows the excavation of the canal at the
site of the structure, measurement of
excavation for structures will include all
excavation below the original ground
surface measured to the dimensions and
slopes specified below. Measurement of
excavation for structures will be made to
dimensions 1 foot outside of the outline of
the structure foundations and to slopes of
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Where material istaken from canal excavation
and deposited in canal embankments. the
length of haul will be measured along the
centerline of the canal from the center of
gravity of the material as found in excavation
to the center of gravity of the material as
deposited. Regardless of haul routes actually
traveled. the above lengths of haul will be the
distance measured along the centerline
between the center of gravity of the
excavation as projected on the centerline and
the center of gravity of the deposit as
projected on the centerline.

Where material is excavated from the canal
and is deposited in embankment other than
the embankment of the canal from which
excavated. the length of haul will be measured
along a straight line distance. as determined
by the contracting officer. from the center of
gravity of the material as found in excavation
to the center of gravity of the material as
deposited.

Where material is taken from borrow pits
which are located at a distance greater than
150 feet from the centerline of the canal. the
length of haul will be measured along the
shortest practicable route. as determined by
the contracting officer. between the center of
gravity of the material as found in excavation
and the center of gravity of the materials as
deposited in each 1DO-foot station.

Par. 3.2.4

shall be included in the price bid in the
schedule for excavation of the material.

b. Measurement and payment.­
Measurement and payment for overhaul will
be made as specified herein regardless of the
methods and the types of equipment used in
excavating and hauling.

Unless otherwise specifically provided. no
overhaul payment will be made for haul of
materials paid for as backfill about structures
or for selected bedding material used in
preparing foundations for concrete canal
lining.

In measuring quantities of overhaul for
payment. the volume of overhauled material
will be measured in excavation. the length of
haul will be measured in station units of 100
feet. Payment for overhaul will be made at the
unit price per mile cubic yard bid therefor in
the schedule.

OVERHAUL

1: 1 for common or unclassified excavation
and 1/4:1 for rock excavation.

The cost of excavating for fencepost footings
shaH be included in the unit price per linear
foot bid in the schedule for furnishing and
erecting chain link fence.

(2) Piers or footings. which cross the
canal. floatwells. and other structures lying
largely outside of the canal prism,­
Regardless of whether the excavation for
and construction .of the structure precedes
or follows the excavation of the canal at the
site of the structure. measurement of
excavation for structures will include only
the required excavation outside of the pay
lines forthe canal excavation and below the
original ground surface. measured to the
dimensions and slopes specified below.

, Measurement of excavation for structures
will be made to dimensions 1 foot outside
of the 0utline ofthe structure foundations
and to slopes of 1:1.

(3) Fencepost footings.-Excavation for
. fencepost footings shall be as precribed in

paragraph 2.4.1.

~ .... Payment....:Payment for excavation for
. structures will be made at the unit price per
. cubic yard bid therefor in the schedule. The
unit price bid in the schedule for excavation
for structures shall include the cost of all labor
a'nd materials for cofferdams and other
temporary construction. of all pumping and

; unwatering. of all other work necessary to
maintain the excavations in good order during
construction. of removing such temporary
construction. where required. and shall
include the cost of disposal of the excavated
material. except that required overhaul will be
paid for as provided in paragraph 3.2.5.

[.;ArlAlr;:JI-A mile cubic yard of overhaul is
de'finE~d as a cubic yard of excavated material
IIClUII::IU 1 mile in excess of the free-haul limit.

free-haul limit will be 1.000 feet. Payment
for overhaul will be made only for excavated
materials required for canal embankments.
temporary and permanent embankments for
roadways. road crossings. and for excavated
materials directed to be wasted beyond the

.. ,. ,limit of free haul. The entire cost of hauling the
. above-described materials any distance up to

i<C_ thefree-haullimitfrom the original position
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3.2.6 DISPOSAL OF EXCAVATED
MATERIALS

a, GeneraL-Ali suitable materials removed in
excavation. or as much thereof as may be
needed. as determined by the contracting
officer. shall. be used in the construction of
c a na Ie mba n k ment sand roadway
embankments. for selected bedding material.
or for backfill about structures. If there is an
excess of material in the excavation. it shall be
used to strengthen theiembankment on either
side of the canal deposited in low areas uphill
of the canal to eliminate trapped drainage. or
otherwise wasted as directed by the
contracting officer.

Material removed in excavation and not
suitable or required for embankments. backfill.
or other earthwork required under these'
specifications. shall b.e deposited in waste
areas. in waste banks on right-of-way owned
or controlled by the Government. or as
directed by the contracting officer and any
overhaul necessary shall be in accordance
with paragraph 3.2.5. ,

Unless otherwise directed. no material shall be
wasted within 20 feet of the edge oLthe
prescribed or actual canal cut. The waste
embankment shall be scarified for future
seeding by others. Waste banks shall be left
with reasonably even and uniform surfaces as
approved by the contracting officer. Unless
otherwise directed. the slopes of the waste
banks shall be 4: 1.

b. Cost.~Except as specifically provided in
these specifications for payment for hauling
or placingbf ihdividual items.ofexcavated
materials. the cost of all wOrk described in this
paragraph shall be included in the unit price
per cubic yard bid in the schedule for
excavatibnfor canaI.

SECTION 3.3"'-BACKFILL

3.3.1HACKFILL ABOUT STRUCTURES

a. General.-The item ofJheschedule for
backfill about structures. including pipe
portions of structures. includes all backfill
required to be placed under these
specifications. except the following: '

(1) Backfill required for erecting fencing.

(2) Backfill in trenches for buried electrical
grounding cables.
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The schedule does not include separate pay
items for backfill required for erecting fencing;
and in trenches for buried electrical grounding
cables; however. such backfill shall be placed
in accordance with the provisions of this
paragraph and the cost shall be included in
items of WOrk as specified i'n subparagraph e.
below.

b. Materials.-The type of material used for
backfill. the amount thereof. and the manner
of depositing the material shall be subject to
approval. Backfill material shall be obtained
from material mOved in required excavations
for structures. but when sufficient suitable
rnaterial is notavailable from this source or
from adjacent canal excavation. additional
material shall be obtained,from borrow pitS to
be approved by the contracting' officer.

Except as otherwise provided below. backfill
material to be compacted shall contain no
stones larger than 3 inches in diameter.
Backfill material not to be compacted shall
contain no stones larger than 5 inches in
diameter.

Backfill within 2 inches of buried electrical
grounding cables shall be sand or equally fine
earth material. Backfill placed below a
horizontal line 1 foot above the top of
asbestos-cement pressure pipe shall contain
no stones larger than 1-1/2 inches in
diameter.

c. Placing backfilL-Backfill shall be placed to
the lines and grades shown on the drawings.
as prescribed in this paragraph. or as directed
by the contracting officer.

All backfill shall be placed carefully and spread
in uniform layers so that all spaces about rocks
and clods will be filled. Backfill shall be placed
to about thesame elevation on all sides of the
pipe portions of structures to prevent unequal
lOading and displacement of the pipe. The'
difference in elevation Of the backfill on all
sides of the pipe portions of the structures
shall not exceed 6 inches at any time. The
contractor shall be responsible for providing
adequate earth cover over pipe to prevent
damage from construction equipment loads.
Trenches for electrical grounding cables shall
be backfilled to the finished lines of adjacent
earthwork.
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Backfill required to be compacted shall be
compacted in accordance with paragraph
3.3.2.

d. Structures on filL-Where the original
ground surface is below the base of a
structure or below the bottom of pipe, all fill
required for the structure foundation and all
fill up to the bottom of the pipe shall be placed
as embankment. All fill about the structure
above the base of the structure to lateral
dimensions 1 foot outside the base of the
structure and within slopes of 1: 1 to the
finished surfaces of adjacent earthwork and
fill about pipe above the bottom of the pipe
to a bottom width 1 foot wider than the
outside diameter of the pipe and within slopes
of 1: 1 to the finished surfaces of adjacent
earthwork shall be placed as backfill. All fill
about the structures and pipe portions of
structures above the original ground surface
and outside of the above-described backfill
shall be placed as embankment.

e. Measurement and payment.-No
measurement for payment will be made for
backfill required for erecting fencing, and in
trenches for buried electrical grounding
cables. Excavation refill required to be placed
about structures that is within the pay-line
limits for excavation for the structures will be<
measured in place for payment as backfill.
about structures: Provided, That where the
contractor elects not to excavate materia
which is outside the limits of the actual
structure or pipe but within the pay-line limits
of excavation, all such material will be
included in the measurement for payment of
backfill. In addition, material placed within the
structure excavation pay lines extended to
their intersection with the excavated surface
of the canal will be measured and paid for as
backfill. Except for structures described in
subparagraph d., fill about the structures that
is above the original ground surface and
within the excavation pay lines for such
structures extended to intersect the finished
s.urfaces of adjacent earthwork will be
measured for payment as backfill about
structures: Provided. That above the original
ground surface. the excavation pay lines will
be extended to intersect the finished surfaces
at slopes of 1: 1.

Where the original ground surface is below
the base of a structure or below the bottom
of pipe. measurement. for payment. of backfill
will be made above the structure base or the
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bottom of the pipe and within the lines
prescribed in subparagraph d. for backfill
about structures.

Measurement, for payment. of backfill about
structures will be made only of the quantities
actually placed within limits of the established
pcIylines.

PaYrnent for backfill about structures will be
made at the unit price per cubic yard bid
therefor in the schedule. which unit priceshall
include the cost of all work connected
therewith, including the excavation and haul
of 1he. necessary material: Provided. That

'.materialfrom required excavation usedJor
·.,backfill about structures will be paid for both

as excavation when removed from original
position and as backfill when placed. Where
additional material is obtained from approved
borrow pits and used for backfill about
structures. payment will be made for the
backfill only. and the costs of excavating and
hauling of such material shall be included in
the unit price bid in the schedule for backfill

.about structures: Provided, That if backfill
material is not available within 1.000 feet

>from any point on the structure. overhaulw'ill
be paid for in accordancewith paragraph
3..2.5.

Refill of excavation performed outside the
established pay lines for excavation for
structures shall be placed in the same manner
as specified for the adjacent backfill, and such
refill shall be placed in the same manner as
specified for the adjacent backfill, and such
refill shall be placed at the expense of the
contractor.

The cost of backfill listed inscrbparagraphs
a.(1) and (2) above shall be included in the
applicable prices bid in the schedule for items
of work for which the backfill is required.

3.3;2 COMPACTING BACKFILL ABOUT
STRUCTURES

a. General.-Unless otherwise shown on the
drawings. backfill about structures shall be
compacted as prescribed in this paragraph or
as directed.

To provide adequate protection for
compacted backfill about a structure. the
Government reserves the right to direct the
contractor to place a sufficient amount of
backfill or embankment material over the
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compacted backfill within 72 hours after
compacting of the backfill has been
completed.

The 1:.1 slopes specified below shall extend
from the top of the concrete walls to their
intersection with the surfaces of the
excavation or embankment as the case may
be.

b. Location of compacted backfill.-

(1) Backfill about the following structures
or portions of structures shall be
compacted to slopes of 1:1 from the top of
the structure: Provided. That where the
structure is located incompacted
embankment. the backfill shall be
compacted to the elevation prescribed for
the adjacent compacted embankment:

(a) •Floatwells.

(2)Allbackfill placed about the overchute
pier shall be compacted as shown on
drawing 48 (344-D-7206).

(3) Atthe approach to a bridge structure.
alUill or refill about the structure that is
within the slopes an'dlimits of the
established pay lines for backfill for the
structure shall be placed as compacted
backfill; and fill placed outside ofsuch pay­
line limits in construction of the approach
shall be placed as e mba nkmen to r
compapted embankment.

(4) Where additional excavation fora
structure is shown on the drawings or
directed to provide for a cushion or
bedding of compacted material under the..
structure. the refill within the pay lines for
such additional excavation shall be placed
as compacted backfill.

(5) All material placed about fencepost
footings shall be compacted.

c. Material and compacting:-The material
used for backfill tb be compacted shall be
selected material c.ontainingno stOnes larger
than 3 inches in diameter. approved by the
contr.acting officer. and obtained from
required excavation or approved borrow pits.
To prevent unequal loadingand displacement
of a pipe. the backfill shall be placed and
compacted in layers having essentially the
same top e.levationonallsides of the barrel.

All materials in backfill to be compacted shall
be placed. moistened. and compacted as
provided in paragraph 3.1.2.

d.' Measurement and payment.­
Measurement for payment" for compacting
backfill about structures will be made in place
to the lines shown on the drawings.. as
prescribed in this paragraph, or as directed by
the contracting officer and will be made only
for the quantities actually compacted within
the limits of the established pay lines for
backfill about structures and the c.ompacting
of refill outside of excavation pay lines shall be
performed at the expense of the contractor.
Payment for compacting backfill about
structures will be made at the unit price per
cubic yard bid therefor in the schedule andwill
be in additionto the payment made for backfill
about structLHes. The unit price bid in the
schedule for compacting backfill about
structures shall include the costs of furnishing
water and moistening the materials.

The cost of compacting backfill about
fencepost footings shall be included in the
applicable unit price per linear foot bid in the
schedule for furnishing and erecting chain link
fence.

3.3.3 REFILL AT TOP OF CONCRETE
CANAL LINING

The contractorwill be permitted to overexcavate
at the top of the concrete canal lining as shown
ondrawings 3 (344-D-7161)and 4(344~D­

7162) if needed to accommodate lining
equipment. Refill shall be placed on the berms at
the top of the lining as shown on the drawings
as soon afterplacing the lining as is feasible. The
material used forthe refillmay be obtained from
required excavation. The type of material used
and the manner of depositing shall be subject to
approval. Refill shall be placed. moistened. and
compacted in accordance with paragraph 3.1.2.
The refill shall. be finished uniformly and neatly
to the lines sh.own on the drawings.

The cost of all work described herein shall be
included in the prices bid in the schedule for
other items of work.
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SECTION 3.4-EMBANKMENT

3.4.1 EMBANKMENT ADJACENT TO
CONTRACT BOUNDARIES

Definite stations for the boundaries of the
schedule are shown on the drawings and these
definite stations are the contract limits of the
work covered by these specifications. The
contractor shall construct and compact the canal
embankments beyond the contract limits as
determined by the contracting officer in order to
provide a firm foundation for the concrete canal
lining. Payment for constructing the necessary
embankments outside the contract limits will be
made at the unit prices per cubic yard bid in the
schedule for the adjacent earthwork within the
contract limits.

3.4.2 PREPARATION OF SURFACES
UNDER EMBANKMENTS

Except in areas of rock. the areas under the canal
embankments for Salt-Gila Aqueduct between
stations 20+00 and 331 +00 shall be prewet
by sprinkler irrigation before clearing. grubbing.
or excavation operations or embankment
construction begins. The moisture content shall
be optimum to a depth of 5 feet below the
original ground surface or to impervious
cemented material. wh ichever is less. as
determined by the contracting officer. Whenever
possible. all water shall be added uniformly in
one application.

The contractor is cautioned to control carefully
the application of water and to check on the
depth and amount of water penetration during
application so as to avoid overirrigation.
accumulation of water in depressions. or
excessive runoff.

If at any location on embankment foundations
before or during embankment construction there
is excessive moisture. as determined by the
contracting officer. steps shall be taken to
reduce the moisture by excavating drainage
ditches. by allowing adequate drying time. or by
any other approved means.

The contractor shall be entitled to no additional
allowance above the unit prices bid in the
schedule on account of the requirement for
excavating drainage ditches. for allowing
addi.tional time for drying. delays or increased
costs due to poor trafficability on the
embankment foundations or on the haul roads.
reduced efficiency of the equipment the
contractor elects to use. or on account of any

Par. 3.4.1

other operations or difficulties caused by overly
wet embankment foundations or haul roads.

.W her e the g r 0 un d surf ace un d era n y
embankment is not suitable as determined by the
contracting officer for a foundation for the
embankment. the contractor shall strip the area
under the embankment of such unsuitable
material to such depth as may be directed. The
material so removed shall be disposed of as
provided in paragraph 3.2.6. Measurement. for
payment. of stripping unsuitable material under
embankments will be made only to the lines. and
to such depths as may be directed. and payment
therefor will be made at the unit prices per cubic
yard bid in the schedule for excavation for canal.

As soon as feasible after the foundations have
been wet to the required moisture content and
before any embankment materials are placed.
the entire surface of the foundations for all
collective dike and canal embankments to be
compacted shall be scarified or plowed
thoroughly to a depth of 6 inches.

The ground surface under canal embankments
not to be co m pac ted and u n d e rot her
embankments where directed shall be scarified
with a plow making open furrows not less than
8 inches deep below the natural ground surface
or the stripped ground surface. as applicable. at
intervals of not more than 3 feet.

The cost of scarifying the foundation surfaces
under the collective canal embankments and
under other embankments shall be included in
the unit prices per cubic yard bid in the schedule
for compacting embankments.

Water applied for prewetting areas under the
collective dike and canal embankments and
under other embankments shall be paid for as
specified in paragraph 2.2.2.

3.4.3 CONSTRUCTING CANAL
EMBANKMENTS

a. General.-Canal embankments shall be
constructed to top widths and side slopes as
shown on the drawings; and where directed
to provide an allowance for settlement. the
embankment shall be built to heights as
directed above those shown on the drawings.
The tops of all canal embankments shall be
graded to be suitable for a roadway in
accordance with subparagraph b. below and
the top of other embankments shall be graded
or scarified as directed..
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optimum before equipment is routed over the
embankments. Embankments shall be built in
approximately horizontal layers carried across
the entire width of the embankments to the
required slopes. Embankments shall not be
widened with loose materia! dumped from the
top. Embankments maybe built by excavating
and hauling equipment. or by excavating
machinery depositing the mate~ials directly
from the excavation. Embankments built by
excavating and hauling equipment shall be
made in horizontal layers and shall be kept as
close to level as practicable. The travel over
the embankments during construction shall be
routed so as to distribute the compacting
effect of the equipment to the best
practicable advantage.

Embankments built by excavating machinery
depositing the material directly from the
excavation shall be made in horizontal layers
having a thickness of approximately the depth
of the material as deposited by the excavating
machine. Finer portions of the material
excavated shall be placed in that part of the
embankment nearest the water. and the
coarser materials shall be placed in the outer
part of the embankment.

e. Costs.-Except as otherwise provided for
compacting of embankments and for
overhaul. the costs of all work described in this
paragraph shall be included in the unit prices
bid in the schedule for excavation for canal.

d. Embankments to be compacted.-The
requirements for compacted embankments
will be as specified in paragraph 3.4.4. All
materials in compacted embankments shall be
placed. moistened. and compacted as
provided in paragraph 3.. 1.2.

a. General.-Much of the canal excavation is
expected to be through rock. hard compact
material. coarse gravel. cobbles. and boulders.
Suitable materials excavated in these reaches
shall be used to construct rockfill
embankments where directed. Rockfill
embankments shall be constructed to top
widths and side slopes as shown on the
drawings and where directed to provide an
allowance for settlement the embankment
shall be built to heights as directed above
those shown on the drawings. All materials
shall be deposited in emban:~ments so that

3.4.3A CONSTRUCTION OF ROCKFILL
EMBANKMENTS

Where the original ground surface is below
the g r a d e 0 f the can a I.a n d where
construction ofa fill below the bottom of the
canal is prescribed. such fill shall be placed as
compacted embankment. Where the original
g ro un d su rfa ce is below th e base of a
structure. the fill required to form a suitable
foundation for the structure shall be placed as
compacted embankments.

All materials shall be deposited in
embankments so that cobbles. gravel. and
boulders will be well distributed through the
other materials and not nested in any position
within or under the embankment except that
stones and indurated materials larger than 5
inches shall be removed from materials to be
used for compacted embankments as
specified in paragraph 3.4.4.

In areas where required excavation does not
furnish suitable or adequate material for
constructing embankments. material shall be
obtained from required excavation only in
areas where material in excess of that
r equi red to con s t r u c t the a d ja c e n t
embankments is available.

b. Roads and ramps.-Exceptas provided in
para g rap h 4. 1 . 1 inc 0 n j u nc t ion wit h
construction of canal embankments. the
contractor shall construct operation and
maintenance roads and earth ramps adjacent
to the canal and structures where shown on
the drawings and where directed. Suitable
material from required excavation shall be
placed as embankments for the roads and
ramps. If sufficient material is not available
from required excavation. the contracting
officer may direct excavation from borrow.
Where thewidth of a road is notshown on the
drawings. it shall have a width of not less than
14 feet. The work required for construction
of operation and maintenance roads and for
earth ramps shall include grading to a uniform
surface equal to that obtainable with a motor
grader to prOVide for safe travel with a two­
wheel-drive automobile in high gearat
moderate speed. Special rolling or
compaction will normally not be required:
Provided. That if compaction is directed. the ..
embankments shall be compacted in
accordance with paragraph 3.4.4.

c. Embankments not to be compacted.­
Material for these embankments shall have a
moisture content of not greater than 2
percent wet nor less than 5 percent dry of

Par. 3.4.3
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cobbles. gravel. and boulders will be well
distributed through the other materials and
not nested in any position within or under the
embankment.

Where the original ground surface is below
the bottom of the canal and where
ccnstruction of a fill below the bottom of the
canal is prescribed. such fill shall be placed as
compacted rockfill embankment. Where the
original ground surface is below the base of
a structure. the fill required to form a suitable
foundation for the structure shall be placed as
compacted rockfill embankment.

b . Ro c k fill e mba n k men t s not to be
compacted.-Embankments shall be built in
approximately horizontal layers carried across
the entire width of the embankments to the
required slopes. Embankments shall not be
widened with loose material dumped from the
top. Embankments may be built by excavating
and hauling equipment or by excavating
machinery depositing the materials directly
from the excavation. Embankments built by
excavating and hauling equipment shall be
made in horizontal layers and shall be kept as
close to level as practicable. The travel over
the embankments during construction shall be
routed so as to distribute the compacting
effect of the equipment to the best
practicable advantage.

Embankments built by excavating machinery
depositing the material directly from the
excavation shall be made in horizontal layers
having a thickness of approximately the depth
of the material as deposited by the excavating
machine.

c. Rockfill embankments to be compacted.­
The requirements for compacted rockfill
embankments will be as specified in
paragraph 3.4.4A.

d. Costs.-Except as otherwise provided for
compacting rockfill embankments and for
overhaul. the costs of all work described in this
paragraph shall be included in the unit prices
bid in the schedule for excavation for canal.

3.4.4 COMPACTING EMBANKMENTS

a. General.-The materials used for the
compacted embankments shall be suitable
materials as determined by the contracting
officer and shall be obtained from required
excavation or from designated borrow pits.

Par. 3.4.3A

Before the material for the first layer of the
embankment is placed. the foundation for the
embankment shall be prepared as provided in
paragraph 3.4.2 and shall be moistened and
compacted in the manner hereinafter
specified for each layer of compacted
embankment to be placed thereon. The
embankments shall be compacted to the
elevation and to the top widths and side
slopes shown on the drawings or prescribed
by the contracting officer: Provided. That
where not to be covered with concrete. the
density of a 2-foot thickness. horizontal
measurement. of compacted embankment
parallel and adjacent to the inside slope line
may be less than 95 percent of laboratory
standard where it is impractical to obtain the
95-percent density with standard rolling
equipment. All materials in embankments to
be compacted shall be placed. moistened. and
compacted as provided in paragraph 3.1,2.

The contractor's operations in the excavation
of materials for the compacted embankment
shall be such as will result in an acceptable
gradation of materials to provide for
impermeability and stability when compact~d.

The maximum dimensions of stones and
indurated materials placed in the compacted
embankment shall not exceed 5 inches.
Stones or indurated materials larger than 5
inches shall be (emoved by raking or other
methods approved by the contracting officer
prior to compacting operations.

Where the original ground surface is below
the bottom of the canal and where compacted
fill below the bottom of the canal is
prescribed. such fill shall be placed as
compacted embankment. Where the original
ground surface is below the base of a
structure or where sloping concrete walls or
slabs extend above the original ground
surface and it is practicable as determined by
the contracting officer to construct the walls
or slabs directly on earth foundation without
the use of intervening forms. compacted
embankments shall be constructed to lines
and grades as directed to form suitable
foundahons for the structure or for the sloping
walls or slabs.

b. Measuremnt and payment.-Measurement
for payment. of compacting embankments
will be made of the embankments in place
including a 6-inch layer of the foundation for
the embankment scarified or plowed as
provided in paragraph 3.4.2 c::nd will include
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rockfill embankment. and the thickness of the
layers before compaction shall not exceed 1B
inches. The travel of equipment over the
embankments during construction shall be
routed so as to distribute the compacting
effect of the equipment to the best
practicable advantage. Where the
embankment material does not have adequate
moisture to insure satisfactory compaction as
determined by the contracting officer, the
contractor shall add water until the material is
thoroughly wetted with free moisture visible
on all particles. When the material has been
properly placed and wetted, each layer shall
becompacted with four passes of a track-type
tractor weighing not less than 80,000
pounds.

b. Measurement and payment.­
Measurement. for payment. of compacting
rockfill embankments will be made of the
embankments in place, including a 6-inch
layer of the foundation for the embankment
scarified or plowed as provided in paragraph
3.4.2, and will include only such portions of
the embankments and foundation as have
been actually compacted at the direction of
the contracting officer and as provided in this
paragraph. Payment for compacting rockfill
embankments will be made at the unit price
per cubic yard bid in the schedule for
compacting embankments, which unit price
will be in addition to the unit price bid in the
schedule for excavating the material placed in
compacted rockfill embankments and shall
include the cost of placing the material in
layers. furnishing water, moistening, and
compacting as provided in this paragraph.

100
100

70
55
30
15

100
65
50
30
15

5
o

Percent passing
designated screen·

Minimum Maximum

TABLE 3A

Screen size

only such portions of the embankments and
foundation as have been actually compacted
at the direction of the contracting officer and
as provided in this paragraph. Payment for
compacting embankments will be made at the
unit price per cubic yard bid therefor in the
schedule, which unit price will be in addition
to the unit price bid in the schedule for
excavating the material placed in compacted
embankments-and shall include the cost of
placing materials in layers, removing materials
larger than 5 inches. furnishing water,
moistening, and compacting as provided in
this paragraph.

12 inches
6 inches
3 inches
3/4 inch
No. 4
No. 30
No. 200

a. General.- The materials used for
compacted rockfill embankments shall be
obtained from required excavation and shall
be reasonably well-graded, cohesion less
materials selected to meet the requirements
in table 3A.

Before the material for the first layer of the
embankment is placed, the foundation for the
embankment shall be prepared as provided in
paragraph 3.4.2 and shall be moistened and
compacted in the manner hereinafter
specified for each layer of compacted
embankment to be placed thereon. The
embankments shall be compacted to the
elevation and to the top widths and side
slopes shown on the drawings or prescribed
by the contracting officer.

The contractor's operations in the excavation
of materials for the compacted embankment
shall be such as will result in an acceptable
gradation of materials to provide the highest
practicable unit weight and best stability. The
materials shall be deposited and/or spread in
horizontal layers across the total width of the
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SECTION 4.1-ROADWAY CONSTRUC­
TION, GENERAL

4.1.1 ROADWAY CONSTRUCTION.
GENERAL

Paragraphs 4.2.1 through 4.5.9 are applicable
to construction of the bridge approaches and the
O&M road ramps to these approaches.

Closure of roads during periods of bridge
construction shall be allowed in accordance with
the provisions set forth in paragraph 1.5.7.
Before reopening the closed roadways to public
traffic. the roadway and bridge work area shall
be thoroughly cleaned and all waste materials
shall be disposed of in accordance with
paragraph 1.6.11. the guardrail shall be erected.
and the pavement painted striping shall be
properly reestablished.

The contractor shall remove and stockpile an
existing cattleguard as part of the required
con s ti' uc t ion 0 f Tho mas R0 ad b rid g e
approaches. The existing cattleguard as shown
at approximately station 1+ lOon drawing 17
(344-D-7174A) shall be disassembled as
necessary to allow for its removal and all
salvageable parts. including concrete foundation
if possible. shall be transported and stockpiled at
a nearby sit~ on the canal right-of-way as
designated by the contracting officer. Backfill of
the cattleguard site shall be part of the
compacted roadway embankment construction.
The cost of all work for excavating. removing..
hauling. and stockpiling the cattleguard shall be
included in the prices bid in the schedule for
other items of work.

SECTION 4.2-CLEARING AND GRUB­
BING FOR ROADWAYS

4.2.1 CLEARING ROAD RIGHT­
OF-WAY

a. General.-The right-of-way for the bridge
approach roadways to a width of 3 feet
outside the slope lines on each side of the
centerline shall be cleared of all vegetation.
such as trees. brush. grass. and weeds. and all
other objectionable matter as determined by
the contracting officer: Provided. That trees
designated by the contracting officer shall not
be cut and shall be protected from injury as
provided in paragraph 1.6.2.

4-1

Materials from clearing operations shall be
disposed of as provided in subparagraph c.
below.

b. Clearing.-The work of clearing shall be
kept well in advance of thegrading
operations. All trees and stumps outside toes
of slopes but within the clearing limits shall be
cut off as close to the ground as practicable
and in no case more than 12 inches above the
ground. and all brush and undergrowth shall
be cut close to the ground. Where an
embankment is to be made more than 2 feet
in height. all trees. stumps. and brush shall be
cut off within 1 foot of the surface of the
ground. Where an embankment is to be made
2 feet or less in height. all stumps and roots
shall be grubbed as provided in paragraph
4.2.2.

c. Disposal of cleared materials.-Subject to
approval of the contracting officer. material
from clearing operations shall be disposed of
by burning. reducing to chips and spreading
as described below. or removal from the
worksite. Disposal of material by burning and
by removal from the worksite shall be
performed in accordance with the provisions
of paragraph 1.6.11.

Material to be disposed of by chipping and
spreading shall be reduced to chips of 1/2­
inch maximum thickness. The chips shall be
distributed uniformly on the ground surface
between the slope lines and right-of-way lines
as approved. The chips shall be mixed with the
underlying earth so that they will not support
combustion.

Cleared material may also be crushed and
buried under waste embankments or in
disposal areas as approved by the contracting
officer.

d. Payment.-Payment for clearing road right­
of-way will be made at the lump-sum price bid
in the schedule for clearing and grubbing.
which lump-sum price shall include the cost of
disposing of cleared materials.

4.2.2 GRUBBING FOR ROADS

The ground surface under all embankments 2
feet or less in height and the surface of all
excavation that is to be used for embankments
shall be cleared of all stumps. roots. and
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vegetable matter of every kind. The stumps shall
be pulled or otherwise removed, and the roots
shall be grubbed. The stumps and roots and any
other combustible material removed shall be
disposed of in the .manner described in
paragraph 4.2.1. The work of grubbing shall be
kept well in advance of the grading operations.
The cost of grubbing and of all work incident
thereto, including disposal of the grubbed
materials. shall be included in the lump-sum price
bid in the schedule for clearing and grubbing.

SECTION 4.3-EARTHWORK

4.3.1 CLASSIFICATION OF EXCAVA­
TION FOR ROADS

Materials excavated will not b.e classified for
payment. Except as otherwise provided in these
specifications, material excavated will be
measured in excavation, to the lines shown on
the drawings or as provided in these
specifications. and all materials so required to be
excavated will be paid for at the applicable
prices bid in the schedule for excavation. No
additional allowance above the price bid in the
schedule will be made on account of any of the
material being wet. Bidders and the contractor
must assume all responsibility for deductions and
conclusions as to the nature of the materials to
be excavated and the difficulties of making and
maintaining the required excavations. The
G0 vern men t does not rep res ent t hat the
excavation can be performed or maintained at
the pay lines described in these specifications or
shown on the drawings.

4.3.2 EXCAVATION FOR ROADWAY

a. Roadway sections.-The roadway sections
are shown on the drawings. The Government
reserves the right during the progress of the
work. to vary the width of the roadbed or the
slop es, al i nemen t, 0 r g rades, and the
dimensions dependent thereon. Any increase
or decrease of quantities excavated as a result
of such variations will be included in the
est i mat es. 1ftheGO nt ract i ngoff ice r
determines that the contractor's costs will be
increased or decreased by reason of such
variations, an equitable adjustment will be
made to cover his increased or decreased
costs. Otherwise. the work will be paid for at
the unit prices bid therefor in the schedule
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regardless of such variations in quantity,
except as provided in paragraph 1.3.4.

The roadway shall be constructed to the full
dimensions shown on the drawings or
otherwise established, and shall be finished to
the prescribed lines and grades. The
centerline of the roadbed shall conform
strictly to the center stakes. The gradelines
shown on the profiles represent finished
grade. The term "subgrade" refers to the top
of the embankments and the bottom of
excavations ready to receive the roadway
surfacing.

Area s to bee x c avat e d fo r road way
construction shall be moistened prior to
excavation in accordance with paragraph
2.2.2.

b. Excavation.-Jn material which is
unsuitable for a subgrade. the bottom shall in
all cases be taken out to 6 inches below
subgrade. and all loose rock or boulders and
all ridge rock encountered in excavation shall
be removed or excavated to a depth of not
less than 6 inches below subgrade. Payment
for such excavation will be made at the unit
prices per cubic yard bid in the schedule for
excavation for canal. Such additional
excavation and all holes or depressions
resulting from removal of rock or boulders
from excavation below subgrade shall be
refilled to subgrade with material obtained
from excavation forthe roadway or from canal
excavation and the refilled material shall be
compacted equivalent to the compaction
required for the roadway embankments. Refill
of excavation below subgrade will be
considered to be part of embankment
construction.

Side drains shall be constructed as shown on
the drawings or as directed and shall be left
clear of obstructions and at the lower ends
shall diverge sufficiently to prevent erosion of
the adjoining embankments. Excavation
around trees. poles, or other objects which are
to remain within the right-of-way for the
roadway shall be performed and completed in
such a manner as to avoid injury or damage
to such objects. The items of the schedule for
excavation for canal include the removal.
where required. of the surfacing on the
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existing roadways and the earthwork for
construction of road connections.

c. Payment.-Measurement for payment of
excavation for roadway will be made only to
the neatlines as shown on the drawings or
established by the contracting officer.
Payment for excavation for roadway will be
made at the unit price per cubic yard bid in the
schedule for excavation for canal.

4.3.3 PREPARATION OF SURFACES
UNDERROADWAYEMBAN~

MENTS

a. Surface treatment.-Where embankments
are to be built on sloping ground, the surface
of the ground shall be prepared to provide
bond with the embankments and prevent
slipping thereof. Where embankments are to
be placed on smooth firm surfaces and where
shallow embankments are to be placed, the
original ground surface shall be thoroughly
plowed or stepped as directed to insure
proper bonding of the new and existing
material. Prior to embankment construction,
the area under designated roadway
embankments shall be prewet in the manner
described in paragraph 2.2.2.

b. Removal of unsuitable materia I.-Where
the ground surface under an embankment is
not suitable for a foundation for the
embankment. as determined by the
contracting officer. the contractor shall strip
the area under the embankment of unsuitable
material to such depths as directed. Material
which is removed shall be disposed of as
provided in paragraph 4.3.6.

c. Measurement and payment.­
Measurement for payment for stripping
unsuitable material under roadway
embankments will be made only to the lines
and to such depths as may be directed.
Payment for stripping unsuitable material
under roadway embankments will be made at
the applicable unit prices per cubic yard bid
in the schedule for excavation for canal, which
unit prices shall include the cost of all work
described in this paragraph: Provided, That
water which is applied to prewet areas under
designated roadway embankments shall be
paid for in accordance with paragraph 2.2.2.
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4.3.4 CONSTRUCTION OF ROADWAY
EMBANKMENTS

a . Ge n era I. - Emba n k men t s s ha II be
constructed to the established lines and
grades which. in general. will be the lines and
grades shown on the drawings, increased by
such heights and widths as necessary to allow
for settlement. The embankments shall be
maintained by the contractor to proper
heights, dimensions, and slopes until the final
completion and acceptance of all of the work
under the contract. Roadway embankment
material shall be obtained from required
roadway excavation and from excavation for
the canal or from borrOw locations designated
by the contracting· officer.

b. Materials.-Nobrush, roots, sod. or other
perishable or unsuitable materials shall be
placed in embankments. Material containing
sand in such proportion as to prevent it from
compacting properly shqHnot be used, except
with prior approval. Clods or hard lumps of
earth having maximlJmdimensions of more
than 8 inches shall be broken up before or
after being placed on the embankments.
Cobbles or rocks more than 6 inches in size
shall not be placed in the upper 12 inches of
embankments. The contractor may elect to
remove the oversize material from the upper
12 inches of embankments by raking or other
approved methods. Where there is a choice
of materials. the best shall be used on the top
of embankments forat least 12 inches in
depth. .

c. Construction ....:AII material shall be
deposited in embqnkments so that rock,
cobbles. and gravel will be well distributed
through the other materials and not nested in
any pas i t ion .'. wi thin or u n d e r the
embankments. The combined excavation and
placing operations shall be such that the
materials in the· embankment will be blended
sufficiently to securethe best practicable
degree of compaction and stability, and for
this purpose the contracting officer may
designate the locations in the embankment
where the individual loads shall be deposited.

Embankments shall be placed in continuous,
approximately horizontal layers not more than
8 inches in loose thickness prior to being
compacted. The layers shall be carried across
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the entire width of the embankments and shall
be built to the required slopes and not
widened with loose material from the top:
Provided. That sidehill fills where the width is
too narrow to accommodate hauling
equipment may be placed by end dumping
until the width of the embankment becomes
great enough to permit the use of hauling
equipment. after which the remainder of the
embankment shall be placed in layers as
specified herein. The contractor shall route his
hauling equipment over the layers already in
place and shall distribute the travel evenly
over the entire width of the embankment so
as to obtain the most practicable compacting
effect of the .equipment. The embankments
shall be compacted in accordance with
paragraph 4.3.5.

The slopes of embankments shall be
reasonably true to line and grade: Provided.
That where directed the side slopes shall be
left rough to facilitate natural revegetation.

d .Costs.-Payment for compacting of
embankments will b.e made as provided in
paragraph 4.3.5. Payment for any required
overhaul will be made in accordance with
paragraph 3.2.5. The costs ofall other work
described in this par<;lgraph shall be included
in the'applicable unit prices per cubic yard bid
in the schedule for excavation for canal.

4.3.5 MOISTENING AND COMPACTING
ROADWAY EMBANKMENTS

a. General.-Where the construction of
embankments as provided in paragraph 4.3.4
will not result in compaction of the
embankments to 95 percent of laboratory
density. embankments or portions thereof will
require moistening of the embankment
materials and/or compacting with special
compacting equipment.

The density (dry) of the soil fraction in the
compacted material shall not be less than 95
percent of the laboratory standard maximum
soil density (dry) as determined by the Water
and Power Resources Service Proctor
Compaction Test for the materials being
compacted. If the Water and Power
Resources Service standard relative density
test isused for compaction control testing, the
relative density of the compacted material
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shall not be less than 70 percent. The use and
des c rip t ion o·f t hese t est s s ha II b e i n
accordance with paragraph 3.1.2.

The amount of moistening and/or compacting
will depend upon the nature and condition of
the materials available for the construction of
the embankments.

b. Moistening of embankment materials.­
Where embankment materials do not contain
sufficient moisture to insure satisfactory
compaction, additional moisture shall be
provided by sprinkling with water as the layers
of materials are placed on the embankments.
The materials shall be moistened uniformly
and, where directed, shall be harrowed or
otherwise worked to produce the required
uniformity of moisture content. Material
containing an excess of moisture shall be
permitted to dry to the extent required before
being compacted.

Any additional work required in drying
embankment material to the required
moisture content shall be considered as work
required by the provisions of this paragraph
and no payment shall be made for such work.

c. Rolling embankments.-The contractor
shall roll each layer of materials as it is placed
on the embankments. The amount of rolling
which will be required will depend upon the
nature of the materials to be compacted.
Succeeding layers of embankments shall not
be placed until the layer being compacted has
been compacted to 95. percent of laboratory
density.

d. Measurement and payment.­
Measurement for payment for compacting
roadway embankments will be made of the
embankments in place, including any
compaction of the foundation for the
embankment which is scarified or plowed as
provided in paragraph 4.3.3 and will include
only such portions of the embankments and
foundations as have been actually compacted
at the direction of the contracting officer and
as provided in this paragraph.

Payment for compacting roadway
embankments will be made at the applicable
unit price per cubic yard bid in the schedule
for compacting embankments. which unit
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price will be in addition to the unit prices bid
in the schedule for excavating the material
placed in compacted embankments and shall
include the cost of placing the materials in
layers, removing oversize materials, furnishing
water, and moistening as provided in this
paragraph.

4.3.6 DISPOSAL OF EXCAVATED
ROADWAY MATERIALS

Except as otherwise specified, all suitable
materials excavated for the construction of the
roadways shall be used in the construction of
embankments and for refill of excavation below
subgrade, and no such material shall be
deposited in waste banks unless such waste is
directed.

Materials removed in excavation and not suitable
for embankment construction or excavation
refills and any other material wasted by direction
shall be deposited in approved waste banks at
designated points on right-of-way owned by the
Government Waste banks shall be left rough as
directed to facilitate natural revegetation.

The cost of all work described in this paragraph
shall be included in the applicable unit prices per
cubic yard bid in the schedule for excavation for
canal

4.3.7 SUBGRADE

The subgrade for the roadways shall be finished
to the lines and grades shown on the drawings
or established by the contracting officer and shall
be maintained at all times in such condition that
it will drain readily and correctly. The finished
surface shall be free of loose or extraneous
material.

4.3.8 EXCAVATION FOR DRAINAGE
CHANNELS

a. General.-In connection with the
excavation for the roadway, the contractor
shall perform excavation as directed ·for
drainage channels.

All ditches and drains shall be completed to
drain the roadways effectively before any
other construction will be permitted on that
part of the work affected by such ditches and
drains. The locations, grades, side slopes, and

Par. 4.3.5

bottom widths of drainage channels will be
established by the contracting officer to
conform to the topographic and hydraulic
conditions to be met. All materials excavated
in connection with the construction of
drainage channels shall be placed in roadway
embankments. used to construct dikes, or
deposited in waste banks as provided in
paragraph 4.3.6.

b . Pay men t. - Pay men t for ex cavat ion
required for drainage channels will be made
althe applicable unit prices per cubic yard bid

.inthe schedule for excavation for canal.

SECTION 4.4-GUARDRAIL

4.4.1 BEAM-TYPE GUARDRAIL

a. General.-Steel beam-type guardrail shall
be furnished and erected at the ends of bridge
parapets in accordance with details shown on
the drawings. The installation shall be as
shown on drawings 45 (344-D-7203) and 46
(344-D-7204).

b. Materials.-

(1) Rails.-The rail sections shall be in
accordance with AASHTO designation:
M-1 80, class A. type 1.

Modified end shoes and type A terminal
sections shall be furnished in accordance
with the details sh'own on the drawings and
shall have the same splice detail as the rail.

The rail sections, including modified end
shoes and terminal sections, shall be
galvanized in accordance with ASTM
designation: A 525, coating G 210.

(2) Posts.-Posts shall be 6 feet 0 inches
long with blocks as shown on the drawings.
All posts shall be square and posts and
blocks shall be either NO.1 SR timbers and
heavy-dimension southern pine conforming
to the Standard Grading Rules for Southern
Pine lumber by the Southern Pine
Inspection Bureau or Douglas-fir. No.1
grade, conforming to the Grading Rules for
Western Lumber of the Western Wood
Products Association.
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Posts and blocks shall be givena
pre se rva t ive pre ssur e t rea t men tin
accordance with Federal Specification TT­
W-571J. except that for creosote or
creosote solutions. the net retention shall
be at least 8 pounds of the creosote
preservative per cubic foot of post. Posts
and blocks shall be cut to length and bored
for boltholes before treatment.

(3) Bolts. nuts. and washers.-Bolts. nuts.
andwashEHs shall be galvanized in
accordance with ASTM designation:
A 153 ahdshall be designed to develop the
required jointstrE3ngth. The post bolt and
connection shall develop a5.000..:pound
side pUll in either direction. The heads of all
bolts shall be rounded to provide minimum
obstruction.

(4) Reflectors.-Reflectors shall be
galvanized in accordance with the details
shownon drawing 45 (344-D-7203).
Reflectors shall be placed at every other
post.

(5)~reaka'IVay cable anchor assembly.­
Cable anchor assemblies shall consist of a
cable. assembly and anchor plate including
hardware and concrete footings for two
posts.

Anchor plateassemblies and metal plates
shall befabricated of steel conforming to
the specifications of ASTM designation:
A 36 and shall be galvanized in accordance
with ASTM designation: A123.

Anchor cable shall be 3/4 inch. preformed.
6by hR. wire-strand core or IWRC
(independent wire rope core). conforming
to AASHTO designation: M-30. class B.
type fl, and s ha lib e galvanized in
accord.ance. with ASTM designation:
A6Q3•.

Svvl'l9e;qfittings and stud assemblies shall
be galvanized and shall develop the
specified breaking strength of the cable.

Cast·dn"place concrete footings shall be
reinforced with welded-wire fabric. To
facilitate. future replacement of damaged
posts, a 1I4-inch thickness of filler material
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shall be placed around the posts before
placing concrete footings.

c. Erection.-Posts shall be spaced at6-foot
3-inch centers and shall be set plumb to the
depth shown on the drawings. The postholes
shall be backfilled in layers with approved
material which shall be compacted thoroughly
in such a manner as not to displace the posts
from correct alinement. Variation in post or
rail alinements. either horizontal or vertical,
shall not exceed one-fourth inch from the
theoretical alinements: Provided. That the
outer ends of the guardrail installed at bridge
abutments Shall be offset in order to curve the
end of theguard'rail away from the roadway
as shown on the draWings. Care shall be
exercised to avoid injuring the surface of
treated posts. and the use of hooks or similar
tools will not be permitted. The rail sections
shall be lapped at posts in the direction of
traffic. A terminal section and breakaway
cable anchor assembly shall be placed at the
outer end of every installation of guardrail and
the terminal section shall be lapped on the
face of the rail. The center of the rail shall be
21 inches above the top of the finished
surfacing.

d. Measurement and payment.­
Measurement for payment will be made along
the face of the rail from center of the last rail
splice at the bridge parapet connections to
center of end posts, and no allowance will be
made for lap of rails at posts. Payment for
furnishing and erecting beam-type guardrail
will be made at the unit price per linear foot
bid therefor in the schedule, which unit price
shall include the cost of all parts. including
reflectors. modified end shoes, terminal
sections, and the complete breakaway cable
anchor assemblies, and the cost of excavating
and backfilling postholes.

SECTION 4.5-SURFACING

4.5.1 ROADWAY SURFACING,
GENERAL

The surfacing fQr the bridge approaches and
O&M road ramps will be as described in these
paragraphs and as shown on the typical cross
sections on the drawings. All materials for the
roadway surfacing shall be furnished by the
contractor. Equipment not suitable to produce
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the quality of work required for the surfacing will
not be permitted to operate on the work. The
contractor shall furnish all necessary flagmen,
signs, lights, and barricades for the protection of
traffic or protection of freshly applied liquid
asphalt during the drying period.

Discharging unused liquid asphalt into roadway
ditches, borrow pits, or gutters will not be
permitted. Applying liquid asphalt will not be
permitted when the surface to be treated is
appreciably damp or when weather conditions
are unsuitable. Liquid asphalt shall be heated in
a retort or by steam coil in such a manner that
steam will not be introduced directly into the
liquid asphalt during heating.

All reference to MAG standard specifications in

the following paragraphs shall mean Maricopa
Association of Governments "Uniform Standard
Specifications for Public Works Construction,"
current edition, and the supplemental revisions
thereto.

4.5.2 SAMPLING, CERTIFICATION,
AND TESTING OF BITUMINOUS
MATERIALS

o nl y mat e ria Is con for min g tot h es e
specifications and where required to MAG
standard specifications shall be used in the work.
The contractor shall furnish a certified laboratory
analysis with each shipment of liquid asphalt
prior to incorporating the material into the work.
The certification shall include: material
identification, quantity represented, and
certified test results performed by the
manufacturer or other laboratory covering all of
the test requirements of the specifications. The
accuracy of all laboratory analyses shall be
guaranteed by the contractor.

Prior to incorporation of the material in the work,
samples may be obtained by the Government at
the jobsite for testing purposes. Although use of
the asphaltic materials will be permitted upon
presentation of the properly certified analysis,
such usage shall be at the risk of subsequent
rejection should the Government's test results
indicate failure of the materials to conform with
the specifications requirements. The costs of any
delay or damage due to failure of the asphaltic
materials to comply with the specifications
requirements shall be borne by the contractor.
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The Government reserves the right to test any or
all materials acceptable on certification when, in
the opinion of the Government. such tests are
necessary.

4.5.3 WEIGHTS OF ROADWAY
MATERIALS

Materials for roadway surfacing which will be
paid for by the ton shall be weighed on platform
scales furnished at the expense of and by the
contractor, unless the materials are shipped by
rail or computed by volumetric measurement as
specified below: Provided, That weight slips
prepared by certified public weighmasters
stationed at public scales will be accepted.

Scales furnished by the contractor shall be
approved by the contracting officer and shall be
tested and sealed, at the expense of the
contractor, as often as the contracting officer
may deem necessary to insure their accuracy.
The contractor shall furnish a weighmaster,
certified by the State of Arizona, who shall weigh
all materials required to be weighed on
contractor-furnished scales as herein provided.
If the materials are shipped by rail. the car
weights will be accepted: Provided, That actual
weights of the materials only will be paid for and
not minimum car weights used for assessing
freight tariff: Provided further, That car weights
will not be acceptable for materials passed
through mixing plants.

When the water content of any mineral
aggregate for surfacing exceeds 4 percent. by
weight of the ovendry weight of the material, as
determined by the contracting officer, the
weight of the material to be paid for shall be
determined by deducting from the weight of the
material delivered to the job the weight of water
in the material in excess of 4 percent of the
ovendry weight of the material.

Volumetric measurements of liquid asphalt at
any temperature will be reduced to the volume
the material would occupy at 60 0 F before
converting the volumetric measurements to
tons. The following table will be used to convert
the volumes from gallons to tons. and the
methods specified in "ASTM-IP Petroleum
Measurement Tables" (designation: D 1250) of
ASTM will be used to convert the volume at any
temperature to the volume at 60 OF.
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4.5.5 PREPARATION OF SUBGRADE

4.5.4 AGGREGATES FOR ROADWAY
SURFACING

b. Cost.-The cost of performing all work
incidental to preparing thesubgrade,
including watering, shall be included in the
unit prices per ton bid in the schedule for
other items of surfacing work.

All aggregate materials for the roadway
surfacing shall be furnished by the contractor.
The contractor will be held responsible for the
specified quality of all such materials used .in the
work. The contractor shall make all necessary
arrangements with the owners and shall pay all
costs connected therewith.
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Ib. Materials.-:Mineral aggregate shall be

uniform in quality and grading. The aggregate
shall be free from adobe, vegetable matter,
loam, and other deleterious substances and
shall beof such quality that it will compact
thoroughly when watered and rolled to form
a firm well-bonded base.

The select material, type A and the aggregate
base course shall be crushed aggregate in
conformance with gradation table 702 (MAG
supplemental specifications) and to the other
requirements set forth in section 702 of the
MAG standard specifications.

d. Compacting.-Rolling of the material shall
commence immediately after it has been
mixed as described above. Rollers shall weigh
from 7 to 12 tons and shall be of the steel.
smooth-wheel type. Rolling shall commence at

a. General.-The contractor shall furnish and
place select material and aggregate base
course material on the roadways as shown on
the drawings.

c. Placing.-Preparation of the subgrade for
base materials shall conform to paragraph
4.5.5. The select material and aggregate base
course when thoroughly compacted shall
conform to the grades and dimensions shown
on the drawings or otherwise established.
Work on each course shall be handled in a
;similarmanner. Depositing and spreading the
material shall commence at the point farthest
from the point of loading and shall progress
continuously without breaks except as
otherwise directed. The material shall be
spread from the hauling vehicle by hand, from
spreading boxes, or from self-spreading
vehicles. Dumping in piles on the subgradeor
on a preceding course will not be permitted.
The material for each course shall be
deposited and spread in a layer of uniform
thickness and of such depth that after being
compacted the course will be of the required
thickness. After the material for any course
has been spread, it shall be mixed thoroughly
by a heavy-blade grader having a wheel base
not less than 15 feet long until the material
shows a uniform mixture of all sizes of
particles. Wetting may be necessary to obtain
proper mixing.

4.5.6 BASE MATERIALS
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253

235

Gallons per ton
at 60 0 F

Grade of
liquid asphalt

70
Asphalt cement AR­

4000

Par. 4.5.3

a. General.-Before the select material or
aggregate base course material is placed, the
subgrade shall be made to conform to
prescribed grades and cross sections by
means of blade graders or motor patrols and
shall be compacted so that these materials,
when placed, will not mix with the subgrade
material. Where directed, water shall be
added to the subgrade and the subgrade shall
be rolled.

The source of supply of each of the materials
furnished by the contractor shall be subject to
approval before the delivery is started. Only
approved materials conforming to the
requirements of these specifications and, where
indicated, of the MAG standard specifications,
shall be used in the work. All materials proposed
for use may be inspected or tested at any time
during their preparation and use. If. after trial. it
is found that sources of supply which have been
approv$3d do not furnish a uniform product or if
the p r\:> d u c tf rom any sou r c e p r ov e s
unacceptable at any time, the contractor shall
furnish approved material from other approved
sources. No material which, after approval. has
in any way become unfit for use shall be used in
the work.
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the outer edges of a course and shall progress
toward the center. Under no circumstances
shall the center of a course be rolled first.
Sufficient water to obtain compaction shall be
applied during the rolling operations. Each
course shall be rolled until it is compacted
thoroughly and is true to grade and cross
section.

The select material and aggregate base
courses shall be leveled and compacted to the
density requirements set forth in section 310
of the MAG standard specifications.

e. Measurement.-The quantity of material
for select material and aggregate base course
for which payment will be made will be
determined as provided in paragraph 4.5.3.
The weight of these base materials for which
payment will be made will be the total weight
of the mineral aggregate and binder.

f. Payment.-Payment for select material and
aggregate base course will be made at the
applicable unit price per ton bid therefor in the
schedule. which unit price shall include the
cost of preparing the subgrade; furnishing all
materials. including binder and water
incorporated with the -mineral aggregate and
water applied to aid compaction of the base
materials after the material has been spread
on the roadbed; hauling. placing. blading.
mixing. and compacting the materials; and all
incidental work connected therewith.

4.5.7 DISTRIBUTOR FOR APPLYING
LIQUID ASPHALT

The distributor used in applying all liquid asphalt
shall be of the self-propelled type and of
sufficient power and capacity to apply the
asphalt under pressure uniformly and at the
proper rate with not more than 10 percent
variation therefrom. The distributor shall be
equipped with tachometer and charts. pressure
gage. thermometer well. and thermometer; and
shall have adjustable-length spray bars of
sufficient legnth to cover one-half of the roadbed
at one time. The spray bars shall be adjustable
vertically to permit application of the asphalt at
the height above the surface approved by the
contracting officer and shall be of the full­
circulating type with satisfactory cutoff device
at each nozzle. The use of trailer-type distributors
will not be permitted. A trough shall be located

Par. 4.5.6

under the sprays. properly arranged to be swung
out of the way after the sprays are operating in
a uniform manner at the desired pressure or. in
lieu thereof. building paper shall be spread over

.the treated surface for a sufficient length back
so that the sprays are operating properly when
the uncovered surface is reached. The building
paper shall then be removed and disposed of in
accordance with paragraph 1.6.11. If the cutoff
is not sufficiently positive. the similar use of
paper may be required at the end of the area
being covered. The distributor shall be operated .
in such a manner that liquid asphalt will not be
splashed on adjacent guardrails or structures.
Any asphalt so splashed shall be removed at the
expense of and by the contractor.

4.5.8 LIQUID ASPHALT PRIME COAT

a. General.-The contractor shall furnish and
apply a liquid asphalt prime coat to the
compacted base course in advance of placing
the asphaltic concrete surfacing.

b. Material.-Liquid asphalt. grade MC-70.
shall be in accordance with Federal
Specification SS-A-6 71 c or section 712 of
the MAG standard specifications.

c. Applying.-Liquid asphalt shall be applied
to the full width of the area to be surfaced at
a temperature of 105 to 175 0 F and at the
rate of 0.25 gallon per square yard or as
determined by the contracting officer. The
prime coat shall be allowed to dry prior to
placing of asphaltic concrete surfacing. The
prime coat shall not be applied during rainy
weather or when the atmospheric
temperature in the shade is less than 50 0 F.

d. Measurement.-The quantity of material
for liquid asphalt prime coat for which
payment will be made will be determined as
provided in paragraph 4.5.3.

e. Payment.-Payment for liquid asphalt
prime coat. MC-70. will be made at the unit
price per ton bid therefor in the schedule.
which unit price shall include the cost of
furnishing and applying the liquid asphalt.

4.5.9 ASPHALTIC CONCRETE

a. General.-The contractor shall furnish and
place asphaltic concrete material for

4-9



Par. 4.5.9

surfacing on the bridge approaches and O&M
road ramp turnouts where shown on the
drawings or as directed by the contracting
officer. Hot plantmix asphaltic concrete may
be obtained from commercial sources
approved by the contracting officer.

U n Iessot her wi se spee i fie din th es e
paragraphs or otherwise directed by the
contracting officer, the asphaltic concrete
construction shaH conform to the applicable
p rovisi ons of section 321 of the MAG
standard specifications.

A prime coat of liquid asphalt shall be
furnished and applied as provided in
paragraph 4.5.8.

b. Materials.-Mineral aggregate for asphaltic
concrete shall meet the quality requirements
and the gradation formula for type C-3/4,
single course, as established in sectiOn 710 of
the MAG standard specifications. Paving
asphalt, grade AR-4000, conforming to
section 711 of the MAG standard
specifications shall be used in the mix unless
otherwise designated by the contracting
officer.

The completed asphaltic pavement shall be
acceptable to the contracting officer in both
composition and construction quality.

c. Measurement.-The weight of asphalt
cement and asphaltic concrete mixture for
w h i c h pa ymen t will be m a de will be
determined as provided in paragraph 4.5.3.

The plant~mix material will be measured by the
ton after mixing. All trucks used for hauling
asphaltic concrete surfacing shall be weighed
empty at such times as the contracting officer
may direct. Rejected loads or surfacing
required to be relaidshall be at the
contractor's expense.

d. Payment.-Payment for asphaltic concrete
will be made at the unit price per ton bid
therefor in the schedule, which unit price shall
include the cost of furnishing all materials for
constructi ng the su rfaci ng,exceptaspha It
cement. and shall include the cost of
furnishing all tools, labor, and equipment
required in the preparation, hauling, placing,
and compacting of the surfacing.
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Although the weight of the asphalt cement is
included in the weight of the asphaltic
concrete mixture for measurement for
paymeht for the asphaltic concrete, the
asphalt cement is also paid for as a separate
pay item in the schedule. Payment for asphalt
cement. AR-4000, will be made at the unit
price per ton bid therefor in the schedule,
which unit price shall include the cost of
furnishing the asphalt cement and all labor and
equipment required in handling and applying
the asphalt.
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DIVISION 5-CONCRETE
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SECTION 5.1-CONCRETE STRUCTURES

5.1.1 CONCRETE IN STRUCTURES

a. Concrete in structures shall conform to the
requirements of paragraphs 5.3.1 through
5.3.20.

b. Measurement and payment for concrete
in structures will be made as prescribed in
paragraphs 5.3.21 and 5.3.22.

5.1.2 CONSTRUCTION OF
STRUCTURES

The structures to be constructed include the
following:

a. Roadway bridges including abutments.

b. Overchute pier.

c. Floatwells.

The item of the schedule for concrete in
structures includes all cast-in-place concrete in
the structures listed in a. through c. above.

Cast-in-place concrete for the structures shall
. conform to the requirements of section 5.3. Pipe

and fittings. miscellaneous metalwork.
mechanical and electrical equipment. and other
items forming a part of the structures are
provided for elsewhere in these specifications.

The structures will be located at various points
along the canals as shown on the drawings or as
otherwise designated. The sequence of
construction of the structures shall be subject to
approval of the contracting officer.

The structures shall be built to the lines. grades.
and dimensions shown on the drawings. The
dimensions of each structure as shown on the
drawings will be subject to such modifications as
may be found necessary by the contracting
officer to adapt the structure to the condtions
disclosed by the excavation or to meet other
conditions. Where the thickness of any portion
of a concrete structure is variable. it shall vary
uniformly between the dimensions shown.

Where necessary. as determined by the
contracting officer. the contractor will be
furnished additional detail drawings of the
structures to be constructed. The contractor will
not be entitled to any additional allowances
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above the prices bid in the schedule by reason
of the dimensions fixed by the contracting
officer or by reasons of any modifications or
extensions of a minor character to adapt a
structure to a structure site. as determined by the
contracting officer.

The contractor shall place and attach to each
structure. all timber. metal. and other accessories
necessary for its completion. as shown on the
drawings.

The cost of furnishing all materials and
performing all work for installing timber. metal.
and other accessories for which specific prices
are not provided in the schedule shall be
included in the applicable prices bid in the
schedule for the work to which such items are
appurtenant.

SECTION 5.2-CONCRETE CANAL
LINING

5.2.1 PREPARING FOUNDATIONS FOR
CONCRETE LINING

a. General.-The provisions of this paragraph
apply to the preparation of all foundations
upon which concrete lining is to be placed.

The item of the scnedule for preparing
foundations for concrete lining includes all
excavation below the underside of the
concrete lining required for placing selected
bedding material: wetting the surfaces;
furnishing or procuring. excavating from
stockpiles. hauling. placing. moistening. and
compacting the selected bedding material;
and trimming the entire canal. The item also
includes placing test sections to verify that the
procedures result in acceptable results.

The bottom and side slopes including the
surfaces of compacted embankment.
compacted selecting bedding materials. and
compacted backfill. over which concrete
lining is to be placed. shall be finished
accurately to the dimensions shown on the
drawings.

In all excavation. the canal shall be excavated
so that there will be not less than 3 inches
between any point of the excavated surface
and the underside of the concrete lining. All
such excavation shall be refilled to the
underside of the lining with compacted



Wherf~ selected bedding material is obtained
from borrow pits on' Governm.:mt-owned land

At the end panels of existing lining against
which lining is to be placed und'er these
specifiecations·. all loose material shall be
removed and all voids beneath the existing
lining shall be refilled and thoroughly
compacted.

The material used for this bedding shall
conform to the following subparagraph b. All
materials required for preparing foundations
shall be furnished by the contractor.

b. Selected bedding material.-The selected
bedding material under concrete lining shall
be selected or processed to meet the
following requirements of table 5A:
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100
100

45
15

100
70
45
15

5

Percent passing
desiqnated screen

Minimum Maximum

Table 5A

Screen size

1-1/2 inches
3/4 inch
No. 4
No. 30
No. 200

construction procedures for placing and
compacting the bedding material. The
bedding material shall be placed to sufficient
thickness in the test sections to allow practical
density testing of the compacted material.
The densities of the compacted bedding
material in the test sections and the testing
thereofshall be in accordance with paragr.aph
3.1.2. Modifications shall be made to the
procedures until it is demonstrated that
acceptable densities are being consistently
obtained. These procedures shall then be used
to compact the selected bedding material on
the remainder of the work.

The loading. handling. transporting. and
pl'acing of the selected bedding material shall
be subject to approval and shall be such as will
result in a uniform mixture of the material
be ing p Iace d w it h 0 u t sepa rat iOn 0 r
segregation. Selected bedding material shall
be obtained from required excavation in areas
where material in excess of that required to
construct the adjacent embankments is
available. or from borroW pits approved by the
contracting officer.

selected bedding material. Embankment over
which concrete lining is to be placed shall be
constructed so that a layer of compacted
selected bedding material can be placed
between the embankment and the underside
of the concrete lining as shown on drawings
3 (344-D-7161) and 4 (344-D-7162).

Immediately prior to placing the first lift of
selected bedding material. the surfaces of the
excavation and embankment to receive the
material shall be thoroughly wetted to a depth
of 6 inches or to impermeable material.
whichever is less. as approved by the
contracting officer.
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If at any point material has been excavated
beyond the neatlines required to receive the
selected bedding material. the excess
excavation shall be refilled in horizontal layers
with selected bedding material. moistened if
required. and compactedin accordance with
paragraph 3.1.2: Provided. That where
placing and compacting refill on a sloping
foundation. the layers may be placed parallel
to the surfaceof the foundation. If at any point
the foundation material is disturbed or
loosened during the excavation process or
otherwise. it shall be moistened. if required.
and't'horoughlycompacted by tamping.
rolling. or other approved methods to form
firm foundations upon which to place the
concrete lining.

After the canal prism has been shaped to a
reasonably true and even surface as described
above. seleCte'd bedding material shall be
placed on thoroughly wetted surfaces in
layers of 6-inch~maximum thickness to bring
the bedding material to a height where it can
be trimmed to form a true and even surface
upon which to place the concrete lining. Each
layer of bedding material shall be moistened
in accordance with paragrpah 3.1.2 and
thoroughly compacted. Where the bedding
material is placed and compacted on a sloping
foundation. the layers may be placed parallel
to thesurfaceof the foundation. The moisture
contentof the bedding material at the time of
compaction shall be in accordance with
paragraph 3.1.2. The compaction procedures
used shall be the same as those used in the,
demonstration sections described below.

The. contractor shall be required to place test
sections of selected bedding material at times
and places designated by the contracting
officer to show the adequacy of his

Par. 5.2.1
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and under the control of the Water and Power
Resources Service. no charge will be made to
the contractor for such selected bedding
material. Where selected bedding material is
procured from privately owned lands. the
contractor shall make all necessary
arrangements with the landowners. Any
royalties or other charges required to be paid
for materials taken from deposits not owned
or controlled by the Government and under
the control of the Water and Power Resources
Service shall be paid by the contractor. If the
deposit is owned or controlled by the
Government. the portion of the deposit used
shall be located and operated so as not to
detract from the usefulness of the deposit or
of any other property of the Government and
so as to preserve. insofar as practicable. the
future usefulness or value of the deposit.
Materials. including stripping. removed from
Government-controlled deposits and not used
in the work shall be disposed of as directed.

c. Measurement and payment.­
Measurement. for payment. of preparing
foundations for concrete lining will be made
of the finished foundation surfaces of the
canal over which concrete lining is prescribed
and actually prepared for concrete lining as
provided in this paragraph. Payment for
preparing foundations for concrete lining will
be made at the unit price per square yard bid
therefor in the schedule. which price shall
include the cost of all excavation below the
underside of the concrete lining required for
placing the selected bedding material; wetting
the surfaces; furnishing or procuring.
excavating from stockpiles. hauling. placing.
moistening. and compacting the selected
bedding material; and of all other operations
required for the preparation of foundations as
herein specified. No separate payment will be
made for performing the test sections. No
additional allowance above the unit price per
square yard bid in the schedule for preparing
foundations for concrete lining will be made
on account of any amount of overexcavation
in canal excavation beyond that required for
placing the selected bedding material.

5.2.2 CONCRETE IN CANAL LINING

a. General.-Reinforced and unreinforced
concrete canal lining shall be constructed in
the canal prism as shown on drawings 3 (344­
D-71 61) and 4 (34 4-D-71 62). The contractor
shall not place concrete in concrete canal
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lining between June 1 and September 15 of
any year.

Where reinforcement in concrete lining is
shown on the drawing as 6x6-D lOxD 10
welded-wire fabric. the contractor may at his

. option furnish No.4 bars at 1 2 inches in
accordance with paragraph 5.3.13: Provided.
That the No.4 bars at 1 2-inch spacing
furnished has the equivalent area to that of the
welded-wire fabric. and: Provided further.
That there is no additional cost to the
Government.

Before placing the concrete in lining. the
earthwork shall be completed to subgrade.
and the foundations shall be trimmed as
specified in paragraph 5.2.1.

Concrete in canal lining shall conform to the
requirements of paragraphs 5.3.1 to 5.3.22.
inclusive.

When concrete-lining placing operations for
unreinforced concrete canal lining are
stopped for the day. interrupted because of
breakdown. or delayed by other causes. or
where the contractor elects to construct a
joint. such as would result from constructing
one-half of the lining in one pass. the edge of
the fresh concrete lining shall be bulkheaded
to a surface normal to the lining along
transverse or longitudinal lines. Before placing
operations are resumed. the surface of the
hardened concrete shall be prepared as a
construction joint. as provided in
subparagraph 5.3.15.. c. The fresh concrete
shall then be placed against the existing
concrete with the full groove for alternative
NO.1 contraction joint shown on drawing 5
(344-D-7163) formed against the existing
concrete. The completed groove shall be
sealed with elastomeric sealant as shown on
the above drawing. Contraction joints shall be
located as provided in paragraph 5.2.3.

Where concrete lining joins a structure.
sponge rubber filler and elastomeric sealant
conforming to paragraph 5.4.5 shall be
placed as shown on the drawings.

The exposed surfaces of the waterstop shall
be thoroughly cleaned. The fresh concrete
shall then be placed against the cleaned
surfaces with the other one-half of the
waterstop embedded therein. thus
completing a full contraction joint along the
contact surface.



Par. 5.2.2

Contraction joints for reinforced concrete
canal lining shall be constructed as shown on
drawings 3 (344-0-7161) and 4 (344-0­
7162) and in accordance with paragraphs
5.4.1 and 5.4.4.

Where a panel of unreinforced concrete canal
lining must be replaced. the old concrete shall
be removed to the edges of the adjacent
panels. The surfaces of the existing concrete
shall be prepared as a construction joint as
provided in subparagraph 5.3.1 5.c. The fresh
concrete shall then be placed against the
existing concrete with the full groove for
alternative No.1 contraction joint shown on
drawing 5 (344-0-7163) formed against the
existing concrete. The groove shall be sealed
withelastomeric sealant as shown on the
above drawing.

Random cracks shall be repaired as approved
by the contracting officer.

The pumping plant structure downstream of
Granite Reef Aqueduct station 821 + 18.17
and Upstream of station 832+25 will be built
by others.

If the structure has not been constructed at
the above stations. the contractor under these
specifications shall construct the joint as
shown on drawing 4 (344-0-7162) at station
821 + 18.17 and as shown on drawing 3
(344-0-7161 )at station 832 + 25.

Ifthe pumping plant structure has already
been constructed at the above stations. the
contractor under these specifications shall
remove the existing waterstop protection.
clean th.e existing waterstop. and construct
the contraction joint in accordance with
paragraph 5.3.1 6.

The contractor shall cooperate with the
contractors under the adjacent contracts so
that the work. including the connections. may
be performed in an orderly and satisfactory
manner.

No direct payment will be made to the
contractor for making the connection to
existing pumping plant structure and the cost
thereof shall be included in the price per cubic
ya rd bid in t he sc hed uIe for rei nf or ced
concrete in canal lining.

b. Measurement and payment-­
Measurement and payment for reinforced
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concrete and unreinforced concrete in canal
lining will be made in accordance with
paragraphs 5.3.21 and 5.3.22. Payment will
also be made for all cementitious materials in
concrete placed within theneatlines of the
canal lining. In addition. within the limits
prescribed herein. payment will be made for
cementitious materials used in concrete
placed outside the neathnes of the canal
Ii n i ng. Oeterm ination of the amou nt of
additional cementitious materials for which
payment will be made will be based on each
calendar day's lining placement and in no case
exceed 7-1/2 percent of the quantity of
cementitious materials required within the
neatlinesof the lining placed on that calendar
day. The cost ofcementitious materials used
in concrete placed outside of the neatlines in
any calendar day which is in excess of the
above percentage shall be at the expense of
the contractor. The amount of concrete
placed outside the neatlines of the canal will
be determined by deducting the cal'culated
volume of concrete within the neatlines of the
lining from the volume of mixed concrete
actually placed in the lining on that calendar
day.

Payment for furnishing and handling
cementitious materials and for furnishing and
placing welded-wire fabric will be made as
provided in paragraphs 5.3.2 and 5.3.13.

No payment will be made to the contractor for
repairing random cracks in canal lining.

5.2.3 CONTRACTION JOINTS FOR
UNREINFORCEO CONCRETE
CANAL LINING

a. General.-Joints shall be constructed in
concrete lining as shown on drawings 3 (344­
0-7161),4 (344-0-7162). and 5 (344-0­
7163). Contraction joints for hand-placed
lining shall be alternative No.1 contraction
joint shown on drawing 5 (344-0~71 63).

The contractor may submit other shapes of
the strips for approval in lieu of alternatives
No.2 and 3: Provided. That it is determined
by the contracting officer that the strip will
accomplish the objective of inducing a
contraction joint and providing a satisfactory
degree of watertightness. Any royalties
required by the use of any patented joint strip
shall be paid by the contractor. The joint shall
be made along straight lines to the detailed
dimensions shown and shall bo maintained to
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c. Materials.-

Par. 5.2.3

fl)Elastomeric sealant.-The sealant shall
COTrform to Bureau of Reclamation
"SPecifications for Elastomeric Canal Joint
Sealer," dated August 1. 1977. class R.
type II.

(2) PVC strips.-The finished PVC strips
shallbe>manufactured with the shapes
confonning to dimensions shown on the
drawing and shall be extruded from virgin.
pigmented.- plasticized PVC. The finished
pvc strip shall meet the following
requirements of table 5B.

400

1,400

280

Minimum

TABLE 5B

Determination

Tensile strength. Ib/in2

Ultimate elongation
percent

Stiffness in flexure.
1/2-inch span.
Ib/in2

method of construction shall be submitted by
the contractor for approval to the Water and
Power. Resources Service. Attn D-270. PO
Box 25007. Denver CO 80225. The
contractor shall also submit one copy of all
drawings and data and a copy of the
transl1littalletter to Construction Engineer.
Arizol)a Projects Office. Valley Center. Suite
2200.201 North Central Avenue. Phoenix AZ
85073.

The above determinations shall be made in
accordance with the procedures outlined in
"U.S. Army Corps of Engineers
Specifications for Polyvinylchloride
Waterstops. CRD-C-572-74."

(3) PVC compound.-Test sheets. one-sixth
to one-eighth inch thick made from the PVC
compound to be used in extruding the
finished PVC strip shall meet the
requirements shown in table 5C.

To facilitate special conditions at structures
and where concrete-lining placing operations
are stopped for the day. interrupted because
of breakdown. or delayed by other causes.
transverse contraction joints may be placed at
spacings that vary from the spacing shown on
the drawings. The spacings shall not be less
than one-half the spacing shown on the
drawings.

the required shape and dimensions during any
subsequent finishing operations until the
concrete has hardened.

Joints shall be continuous across and along
the canal section. Transverse contraction
joints shall be terminated at the top of the side
slopes and a 3/4-inch-minimum-depth groove
shall be tooled across the concrete curb from
the end of each transverse joint. No filler or
sealant will be required for these tooled
grooves.

b. Approval of joints.-One print and one
reproducible of drawings and data showing
the joints the contractor intends to construct.
intersection. splice and bend details. and

The contractor shall drill 6-inch-diameter
cores at times and locations designated by the
contracting officer beginning soon after the
first joint installation to enable inspection to
determine the effectiveness of the
contractor's contraction joint installation
procedures. Additional cores shall be drilled
by the contractor -for any other reason so
designated by contracting officer. No direct
payment will be made for drilling the first 100
cores and the cost thereof shall be included
in the unit prices bid in the schedule for other
items of work. Where additional cores are
ordered to be drilled by the contracting
officer. an equitable adjustment will be made
for drilling such cores in accordance with
clause No.3 of the General Provisions. All
core holes shall be repaired by and at the
expense of the contractor immediately
following completion of the inspection of the
holes by the contracting officer unless
otherwise directed. The method and manner
of repair shall be approved by the contracting
officer. If inspection reveals that the joint does
not meet these specifications. the contractor
shall promptly modify equipment and
installation procedures to insure compliance
with these specifications and. in addition. shall
correct the defective work at his expense as
required by the contracting officer.
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d. Sampling, testing. and certification.-

The above determinations shall be made in
accordanc.e with th.e procedures outlined in
" U . S. Arm y Cor p s 0 fEn gin ee r s
Specificatons for Polyvinylchloride
Waterstops, CRD-C-572-74."

The contractor shall furnish copies of all
purchase orders for elastomeric sealant to
the contracting officer. Copies of purchase
orders shall be furnished far enough in
advance of planned use so that samples if
required will be available to the Goverment
to allow a testing period of at least 45 days.

I
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Certifications if required shall identify the
materials as above and shall provide
detailed test results of laboratory tests and
covering all of the applicable specifications
requirements anda general statement that
the materials comply with the requirements
of these specifications.

Samples if required shall be taken .by the
manufacturer during the canning operation
and shall consist of a 2-gallon sample from
each 500 gallons or less of each
component of each batch or lot. Included
with each sample shall be a certification
that the sample is from the actual batch to
be furnished. Each sample and certification
shall be identified with the material. batch,
and quantity it represents and the Water
and Power Resources Service
specifications number.

The Government will then inform the
contractor in writing whether materials
covered by each purchase order will be
tested or whether the manufacturer's
certification will be required. The
Government will act on certifications as to
sealant conformance within 16 days after
receipt of the certifications.by the
Government and will notify the contractor.
Pur c has e 0 r d e rsan d the r equi red
certifications or samples shall be furnished
by the contractor to the Water and Power
Resources Service, Attn D-l 520. POBox
25007, Denver CO 80225. shipping costs
prepaid and copies of all correspondence
shall be sent to the contracting officer at
the jobsite. .

Joint sealant in storage for more than 6
months after the original tests shall be
rejected. Joint sealants shall be subject to
resampling and retesting at any time. The
costs and delays from additional testing
required, as a result of rejection of
mat e ri a Iss u b mit ted, s h a II bet h e
responsibility of the contractor.

(2) . PVC materials.-The Government will
test the finished strips and require
certification of the PVC compound used to
fabricate the strips prior to installation.
However. acceptance of this material under
clause NO.1 0 of the General Provisions will
not be made until the material has been
satisfactorily installed.

5-6

1.750

Requirement

350

No chipping or
cracking at
-35 of

400

1,500

300

-0.10 to
+0.25

7-day immersion,
percent

C.hange in Shore "A"
llardness after
6-day immersion,
maximum

Tensile strength pounds
per square inch,
minimum

Ultimate elongation.
percent minimum

Lost temperature
brittleness

TABLE 5C

Determination

Stiffness in flexure,
l/2-inch, span pounds
per square inch,
minimum

Accelerated extraction
Ultimate elongation
after extraction,
percent minimum

Tensile strength after
extraction pounds
per square i.nch,
minimum

Effect of alkalies
Change in weight after

(1) Elastomeric sealant.-The Government
will test or require certification of each
batch of elastomeric sealant prior to use.
However, acceptance of the joint sealant
material sund er c Iause No.1 0 0 f the
General Provisions will not be made until
the materials have been satisfactorily
applied at the jobsite.
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The contractor shall furnish purchase
orders for the finished strip and a
manufacturer's certification for the PVC
compound used for fabricating the strip.
The certification shall include material
identification, reel number, quantity
represented, and certified physical
property test results performed by the
manufacturer or other laboratory covering
all of the test requirements for the PVC
compound. The contractor shall be
responsible for the accuracy of the
manufacturer's certification. In addition,
the contractor shall furnish for laboratory
tests a representative sample of the
contraction joint sealing strip 1 foot long
from each reel. Each sample shall be
marked with the number of the reel from
which the sample was obtained. The reels
shall be numbered consecutively for each
purchase order. Included with the samples
shall be a certification that the samples are
taken from the ree'ls to be furnished.

The purchase orders, certifications, and
1-foot-long samples shall be submitted to
the Water and Power Resources Service,
Attn D-1 520, POBox 25007, Denver CO
80225, shipping costs prepaid.

e. Placing.-

(1) Placing elastomeric sealant.-The canal­
lining concrete shall be cured at least 7
days before the two-component
elastomeric sealant is placed in the joint
grooves. Immediately before placing the
sealant in the joint grooves, the joint
grooves shall be thoroughly cleaned by
approved methods to remove all mortar,
laitance, scale, dirt oil. curing compound,
and other foreign materials. Where curing
compound has been applied to the surfaces
of joint grooves, the surfaces upon and
against which the sealant is to be placed
shall be sandblasted. The joint grooves that
have been sandblasted and other joint
grooves, where directed. shall be blown out
with high-pressure compressed air to
remove all residue. Elastomeric sealant
shall not be placed while rain is falling. At
the time of placing the joint sealant, the
joint groove shall be clean and surface dry
and the temperature of the concrete and
the ambient temperature shall be not less
than 50 of.

5-7
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Before use. each component of the
elastomeric sealant shall be thoroughly
mixed, incorporating the entire contents of
the containers and using equipment
consistent with the size of the containers.
At least once a day the stock tanks on the
extrusion equipment shall be drained and
scraped down.

The components shall be maintained at a
temperature between 80 and 100 °F in
the stock tanks on the extrusion machine at
the time of mixing and placement. Heating,
if required, shall be by indirect means and
use of a direct flame will not be permitted.

The extrusion machine for mixing and
placing the sealant shall conform to the
manufacturer's recommendations and shall
deliver two semifluid components in equal
volumes to a mixer and nozzle such that the
ratio between the quantities of the
components shall be 1 plus or minus 10
percent. The extrusion machine shall be
equipped with accurate pressure gages
with suitable ranges and inspection valves
for flow measurements so arranged as to
permit convenient monitoring of pressures
and proportioning. The proportioning shall
be checked at normal operating pump
pressures, flow rates, and other operating
conditions at least every 2 hours or more
frequently as determined by the
contracting officer. Proportioning shall be
checked by filling containers having a
minimum depth of 6-1/2 inches (such as
tall-form, cylindrical. 1-quart ice cream
container, 3-3/8 inches inside diameter by
6-1/2 inches deep). The throughput rate of
the mixing head shall not exceed the
maximum specified by the equipment
manufacturer.

The method of mixing and placing shall
result in a homogeneous material. The
sealant shall be extruded at the bottom of
the joint groove and shall be tooled as
necessary to work the sealant into intimate
contact with the bonding surfaces without
entrapping air bubbles. The top surface of
the sealant shall be tooled to the shape
shown on the drawing.

Elastomeric sealant which does not cure to
a homogeneous, rubber-like compound.
which does not bond to the joint groove
faces, or which does not comply with any
other requirements of this paragraph shall
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Carbon steel or aluminum canal safety ladders
sh aII bee oa ted wit h f us ion epoxyin
accordance with paragraph 8.1.1.

All canal safety ladders shall be anchored to
the canalliningwith 3/8-inch-diameter by
3-inch-long, corrosion-resisting (stainless)
steel expansion anchors. PVC sleeves shall be
placed between expansion anchors and those
canal safety ladders which are fabricated of
carbon steel or aluminum. PVC washers shall
be placed at all expansion anchors on both
sides of those canal safety ladders fabricated
of carbon steel or aluminum.

"

Holes drilled 'in concrete canal lining for
expansion anchors vl/hich "spall out" shall be
repaired with epoxy-bonded epoxy mortar in
accordance with the "Bureau of Reclamation
Sta nda rd Speqifications for Repa i r of
Concrete," datedNovember 15. 1970, and
the expansion anchors reset in their original
position.

The canalsafetylaclders shall be fabricated
from carbon steeL aluminum, or corrosion­
resisting (stainless) steel.

a. General.-Thecpptractor shall furnish and
install safety ladders along both sides of the
canal at 750-foot intervals as directed and in
accordance wit,bthis paragraph and drawing
55 (40-D-6460k

PVC sleeves shalLbe 1/2-inch inside diameter.
3/8 inch long. with O.06-inch wall thickness.

PVC washers shall be 13/32-inchinside
diameter,1-inbh ,outside diameter. and 1/16
inch thick.

schedule, whichunitprice shall include the
cost of all work ahd materials required to
construct the joints in the unreinforced canal
lining.

Expansion anchors Shall be installed in holes
drilled with cptbide-tipped drill bits
conforming to Federal Specification GGG-D­
6 5 0 Ban d ANSI B 9 4 ~ 1 2. Min i mum
installation depth and method of expansion
shall be as recC):mmended by the anchor
manufacturer.Thenuts holding ladders on the
anchors shall be tack welded to the anchors
as approved by.th~contracting officer.

5.2.4 SAFETY LADDERS FOR
CONCRETE-LINED CANALS
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At intersections between longitudinal and
transverse joints containing PVC strips. the
top vertical member of the longitudinal strip
shall be removed for 3 inches without
pulling the strip from the concrete lining
and the transverse strip shall be placed

the notch so formed. Depression of
the longitudinal strip below the specified
positions in the concrete will be permitted
at intersections only to the extent
necessary to place the transverse strip to

specified depth. However. tolerances
and concrete consolidation requirements
of the preceding paragraph shall apply at
intersections.

(2) Placing PVC strips.-The PVC strips
snail be installed in the concrete lining as
ch,n'A,rn on the drawing. The longitudinal

strips shall be installed before the
transverse PVC strips are installed. The
manner of placement shall include

;mechanical vibration that produces
thorough consolidation of the concrete
around the strip and provides a continuous
contact between the concrete and all
surfaces of the strip.

Sealant pulled out of joints or damaged by
the contractor's operations or otherwise
damaged during the contract period, shall
be rep Iacedin accor dan c e wit h the
ap p I i cab I e pro vis ion s 0 f the se
specifications atno cost to the

.. Government.

be removed. The joint groove shall then be
recleaned and new sealant placed therein
by the contractor at no additional cost to
the Government.

5.2.3

The manner of making the intersections
shall produce a reasonably close fit
between transverse and longitudinal strips

;. and provide a nearly continuous weakened
plane normal to the lining surface in both
directions through the intersections.

f ..... Me a sur em e n tand pay men t .­
Measurement. for payment, of providing
lointsin unreinforced concrete canal lining
will be, made along the longitudinal and
transverse joints actually provided inthe
unrl3inforced concrete canal lining.

. Payment for providing joints in unreinforced
concrete canal lining will be made at the unit
price per linear foot bid therefor in the
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The concrete surfaces at all canal safety
ladders shall be painted in accordance with
paragraph 8.1.1.

b. Materials.-

(1) Structural 'shapes, plates, and bars.­
Federal Specification 00-S-74 1D.

(2) Corrosion-resisting (stainless) steel.­
Federal Specification 00-S-763D, class
304L, condition A.

(3) Aluminum alloy plate and sheet.­
Federal Specifications 00-A-250E/GEN
and 00-A-250/11 E, Aluminum Alloy
6061,T6.

(4) Expansion anchors.-Federal
Specification FF-S-325, group II, type 3,
class 3, or group II, type 4, class 1, and
subparagraph b.(2) above. Proof load test
will not be required.

(5) Other materials.-AII materials not
defined herein by detail specifications shall
be of good commercial quality approved by
the contracting officer.

c. Payment.-Payment for furnishing and
installing safety ladders along canal will be
made at the unit price per safety ladder bid
therefor in the schedule, which unit price shall
include the cost of furnishing and installing
anchors and tack-welding nuts to anchors.

SECTION 5.3-GENERAL CONCRETE
REQUIREMENTS

5.3.1 COMPOSITION

a. GeneraL-Concrete shall be composed of
cementitious materials, sand, coarse
aggregate, water, and admixtures as
specified, all well mixed and brought to the
proper consistency.

b. Nominal maximum size of aggregate.-The
coarse aggregate to be used in concrete shall
be as large as practicable, consistent with
required strength, spacing of reinforcement
and embedded items, and placement
thickness. The size of the coarse aggregate to
be used will be determined by the contracting
officer, and may vary incrementally according
tothe conditions encountered in each
concrete placement.
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c. Mix proportions.-The proportions of
various ingredients to be used in the concrete
for different parts of the work will be
established initially and then adjusted by the
Government in accordance with the Eighth
Edition of the Water and Power Resources
Service Concrete Manual during the progress
of the work whenever need for such
adjustment is indicated by results of testing of
the aggregates and the concrete. Adjustments
shall be made as directed to obtain concrete
having suitable workability, impermeability,
density, strength, and durability without the
use of excessive cementitious materials.
Suitable strength for structural concrete is
that which will assure that 90 percent of all
test cylinders will exceed the design strength.
Suitable strength for all other concrete is that
which will assure that 80 percent of all test
cylinders exceed the design strength. Unless
shown otherwise on the drawings, the design
strength shall be 4,000 pounds per square
inch'at 28 days.

The mix design and average concrete strength
shall be adjusted according to the variability
of the cylinder strength test results. The
contractor shall be entitled to no additional
allowance above the prices bid in the schedule
because of such adjustments of the mix
proportions.

The net water-cementitious materials ratio,
exclusive of water absorbed by the
aggregates, shall be sufficiently low to provide
adequate durability in concrete. Table 15,
page 135, Eighth Edition of the Concrete
Manual will be used as a guide for determining
the maximum water-cementitious materials
ratio to ensure durability of concrete.

Where portland cement plus a pozzolan is
used under subparagraph 5.3.2.b.(2), the
pozzolan shall constitute 20 percent of the
total cementitious materials.

d. Consistency.-The slump of the concrete
at the placement shall not exceed 2 inchesfor
concrete in the tops of walls, bridge piers and
abutments, and parapets; in slabs that are
horizontal or nearly horizontal; and shall not
exceed 3 inches for concrete in canal lining
and for all other concrete. If the specified
slump is exceeded at the placement. the
concrete is unacceptable. The Government
reserves the right to require a lesser slump
whenever concrete of such lesser slump can
be consolidated readily into place by means
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of the vibration specified in subparagraph
5.3.16.c. The use of buckets. chutes.
hoppers. pumps. transit mix trucks. or other
equipment which will not readily handle and
place concrete of the specified slump will not
be permitted.

To maintain concrete at the proper
consistency. the amount of water and sand
batched for concrete shall be adjusted to
compensateJor any variation in the moisture
content or grading of the aggregates as they
enter the mixer. Addition of water to
compensate forstiffeningof the concrete
after mixing but before placing will not be
permitted. Uniformity in concrete consistency
from batch to batch will be required.

5.3.1 A CONCRETE QUALITY CONTROL
MEASURES AND CONCRETE
QUAUfYASSURANCETEST
PROGRAM

a. Concrete quality controlmeasures.-As
stated in clause No.1 0 of the Genera I
Provisions. the contractor shall be responsible
for providing quality control measures to
insure compliance of the concrete with the
contract requirements.

.:'

b. Concrete quality assurance program.­
Independently of the contractor's concrete
quality control measures. the Government will
conduct a concrete quality assurance
program incorporating the tests and
contractor-furnished sampling. equipment.
specified be lOIN. As a part of its concrete
quality assurance program. the Government
will conducnests to the extent and frequency
necessary to ascertain that the concrete
constituents. as well as fresh and hardened
concrete. meet the specified levels of quality.

(1 f .T(ilsts.;The Government will obtain
samples and conduct tests in accordance
with the test methods listed below:

(a )Sa mpli n g f res h con c ret e .­
ANSl/ASTM C 172.

(b) pensity (unit weight)and.yield.­
ANSI/ASTM C 138 except that a 0.25­
cubic-foot container may be used for
nOmirjel'laggregate sizes up to 1-1 /2
inches.

(c).,4,ircontent.-ANSIIASTM C 231.

(d) SILJmp.:-ANSIIASTM C 143.

(e) Temperature.-Temperature will be
determined by placing a thermometer in
the concrete at the placement.

(f) Making and curing concrete test
specimens in the field.-ANSI/ASTM
C 31.

(g) Capping cylindrical concrete
specimens.-ANSIIASTM C 61 7.

(h) Compressive strength of cylindrical
concrete specimens.-ANSI/ASTM
C39.

(2) Test equ'ipment.-The contractor shall
provide sampling equipment and testing
facilities. including those listed below. for
use by the Government:

(a) Mechanical sampling devices for
sa f ely pro cur i ng and ha n d lin g
representative test samples of
aggregates and other concrete materials
during batching and for obtaining
representative concrete samples from a
point in the discharge stream as the
concrete is discharged from the mixers.

(b) Ample and protected working space
near the placement site and a means for
safely procuring and handling
representative concrete samples.

(3) Contractor-furnished draWings and
data.-Not less than 30 days prior to start
of installation of the contractor's plants and
equipment for processing. handling.
transporting. storing, and proportioning
concrete ingredients and for mixing.
transporting, and placing concrete. the
contractor shall submit drawings and data
to the contracting officer. for approval.
showing plant arrangement and locations
and descriptions of contractor-furnished
sampling equipment for Government
sampling and testing of concrete and
concrete materials. The drawings and data
shall provide a description in sufficient
detail for an adequate review.

5.3.2 CEMENTITIOUS MATERIALS

a. General.-For purposes of these
specifications. cementitious materials shall be
interpreted to mean any of the following:
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portland cement. or portland cement plus a
pozzolan. or blended hydraulic cement.

The provisions of this paragraph apply to
cementitious materials for use in cast-in-place
concrete required under these specifications.
Portland cement required for items such as
concrete pipe and other precast concrete
products. for grout and mortar. and for other
items exclusive of cast-in-place concrete is
provided for in the applicable paragraphs of
these specifications covering the items for
which such portland cement is required.

All cementitious materials shall be furnished
by the contractor.

Cementitious materials shall be free from
lumps and other deleterious matter and shall
be otherwise undamaged when used. Before
a concrete placement is started. sufficient
cementitious materials shall be in storage at
the batch plant to complete the placement.

Transportation from the place of manufacture
to the batching plant shall be in weathertight
rail cars. trucks. conveyors. and other means
which will protect the cementitious materials
completely from exposure to moisture.
Immediately upon receipt at the jobsite. bulk
cementitious materials shall be stored in dry.
weathertight. properly ventilated bins until the
cementitious materials are batched. The bins
shall be emptied and cleaned by the
contractor when so direGted by the
Government however. the intervals between
required cleanings will normally be not less
than 6 months. Each shipment of bagged
cement shall be stored so that it may readily
be distinguished from other shipments and
shall be stored in a dry. enclosed area
protected from moisture. To prevent undue
aging of bagged cement after delivery. the
contractor shall use bags of cement in the
chronological order in which they were
delivered to the jobsite.

All storage facilities shall be subject to
approval by the Government and shall be
constructed to permit easy access for
inspection.

b. Cementitious materials options.­
Cementitious materials shall be furnished in
accordance with one of the following options:

(1) Type II portland cement only.
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(2) Type II portland cement plus a class N,
F. o~ C pozzolan.

(3) Type IP(MS) blended hydraulic cement
only.

Concrete shall have a uniform appearance.
Different cementitious materials may result in
color variations in concrete placements.
Therefore, the contractor shall obtain prior
written approval to use more than one of the
above options for cementitious material in
concrete,

c. Materials.-

(1) Portland cement.-Portland cement
shall meetthe requirements of ANSI/ASTM
C 150 for type II cement and shall meet
the optional fa Ise~set limitation specified
therein. Portland cement shall also conform
to the low-alkali limitation.

(2) Pozzolan.-Pozzolan used under the
options specified in subparagraphs b.(2)
and (3) above shall meet the requirements
of ANSI/ASTM C 618 for class N. F. or C
with the following additional requirements:

(a) The maximum percent of sulfur
trioxide shall be 4.0 percent for classes
F and C.

(b) The maximum percent loss on
ignition shall be 8.0 percent for class N
and 6.0 percent for class F.

(c) The pozzolanic activity index with
lime shall be determined using 2-inch
cubes and the minimum strength at 7
days shall be 900 pounds per square
inch.

(d) Pozzolan used under the option
specified in subparagraph b.(2) above
sha II meet the 0 p t ion a I p hy s ic a I
requirement of ANSI/ASTM C 618 for
mortar expansion at 14 days.

Furthermore, pozzolan used under the
options specified in subparagraphs b.(2)
and (3) above shall not decrease the sulfate
resistance of concrete. The following class
N pozzolans have been found not to detract
from sulfate resistance; therefore, either of
them may be used under options specified
in subparagraphs b.(2) and (3) above:
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(a) "Lassenite SH" pozzolan. as
marketed by Lassenite Industries. Inc.,
1475 Terminal Way. Reno NV 89502.
from plant located near Herlong.
California.

(b) "Sun" pozzolan. as produced by
Oregon Portland Cement Co.. 111 SE.
Madison. Portland OR 97214. from
plant located near Lime. Oregon.

Water and Power Resources Service
research on classes F and C pozz61ans has
correlated sulfate resistance to a resistance
factor. "H," "R" is defined as "(C-5)1F"
where "C" is the calcium oxide content of
the pozzolan in percent and "F" is the ferric
oxide content in percent. The higher the
"R"factor. the lower the sulfate resistance
expected for concrete containing the
pozzolan. When a class F orC pozzolan is
used with type II cement or type IP(MS)
blended cement. the "R" factor shall be less
than 2.5. Calcium and ferric oxide contents
shall be determined in accordance with
ANSI/ASTM C114.

(3) Blended cement.-Blended cement
shall meet the requirements of ANSI/ASTM
C 595 for type IP(MS) portland pozzolan
cement with the additional requirements.

(a) The optional false-set limitation
specified in ANSI/ASTM C 150.

(b) The physical requirement of
A N S I I AS T M C 5 9 5 for m 0 r tar
expansion of type P cement at 14 days.

(c) The pozzalan constituent shall be
between 15 and 25 weight percent of
the portland pozzolan cement.

(d) The amount of pozzolan in the
finished cement shall not vary by more
than plus Or minus 3 weight percent of
the finished cement from that stated by
the contractor in the information
submitted to the contracting officer as
required below.

(e) Pczzolan used in blended cement
shall meet the applicable requirements in
c.(2) above.

The contractorshall inform the contracting
officer, in writing. at least 30 days before
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first shipments of any cementitious
materials are required of the following:

The names and addresses of cement and
pozzolan shipping points

The names and addresses of cement and
pozzolan suppliers from which the
contractor will purchase cementitious
materials

The names and addresses of COl1tractors
to whom cement and pozzolan will be
shipped. if other than the prime
contractor

The quantities of cement and pozzalan
ordered

Whether cement will be ordered in bulk
or in bags

The purchase order number. contract
number. or other designation that will
identify cement andpozzolan to be
used by the contractor

The source and composition of the
constituents in blended cement

The weight percent of the pozzolan
constituent in blended cement

The contractor shall notify the contracting
officer before changes in production or
handling of cementitious materials which
relate to the data previously submitted are
implemented.

d. Acceptance of cement.-The cement will
be sampled and tested by the Government in
accordance with Department of Army
Regulation No. ERlll 0-1-2002. Cement
and Pozzolan Acceptance Testing.

(1) Prequalified producer.-If the cement is
supplied from a producer Who is
prequalified. as described in appendix C "')f

the above-noted regulation. for the spec ric
cement type to be supplied, cement may 1.;""

shipped directly from the product bin.
Prequalification shall include required
optional low-alkali and false-set !imitations
when specified. A mill test report shall be
submitted to the Water and Power
Resources Service construction office for
each lot of cement from which shipments
are supplied.

All cement shipments shall be
accompanied by shipping documents
containing the following:
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(a) Certification that the cement meets
all applicable requirements of these
specifications.

(b) Type of cement shipped. including
optional limitations such as "MS." "false
set" or "low alkali."

(c) Manufacturing location and dates.

(d) Lot (bin) number.

(e) Date of shipment.

(f) Quantity of cement shipped.

(2) Testing for non-pre-qualified
producer.-If the producer is not
prequalified for the cement type to be
supplied. the cement shall be sampled and
stored in sealed silos at the place of
manufacture. and will be tested by the
Government for compliance before it is
shipped from the sealed silos.

(3) Testing for other categories.-When a
producer is removed from the list of
qualified producers for the cement type
being supplied. or when the contracting
officer determines that sealed-silo testing
and acceptance are otherwise necessary.
cement acceptance will be by successful
tests on cement reserved for Government
use in sealed silos at the point of
manufacture.

(4) Basis for acceptance. removal. and
reinstatement.-Acceptance. removal. and
reinstatement of a producer as a qualified
cement source for a specific cement type
are based primarily on project sample tests
and statistical evaluations of past mill test
results. These criteria are listed in
Department of Army Regulation No.
ER1110-1-2002.

When so directed by the contracting officer.
the producer shall test cement for compliance
with the false-set limitation at the latest time.
prior to shipment that the cement is still in
possession of the cement company. Testing
frequency shall be as directed by the
contracting officer and may be as high as one
test per truck (about 25 tons) of cement
shipped. Cement failing to meet false-set
requirements at any time prior to shipment
shall not be shipped for Government use.
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Cement not meeting specifications
requirements may be rejected by the
Government at any time prior to its use in
concrete. and the contractor shall be entitled
to no adjustments in price or completion time
by reason of any delays caused by rejection
of unacceptable cement nor for additional
expense of handling and replacing rejected
cement. Cement may be rejected if it fails to
meet false-set tests either at the Government
testing laboratory or at the cement plant.
Concrete made with cement which is
subsequently tested and does not meet
specifications requirements may be rejected
by the Government and shall. if rejected. be
removed and replaced by the contractor at his
expense.

The contractor may be charged the cost of
testing of all cement which has been ordered
in excess of the amount of cement used for
the work under these specifications. The
charges to be made for the Government
expense invested in quality assurance of
excess cement will be at the rate of $1.00 per
ton and will be deducted from payments due
to the contractor.

e. Acceptance of pozzolan.-Pozzolan added
to the concrete as an admixture will be
sampled and tested by the Government in
accordance with Department of the Army
Regulation No. ER 1110-1-2002. Cement and
Pozzolan Acceptance Testing. Acceptance
tests will be made on a lot or lots of pozzolan
which have been reserved for exclusive
Government use in s.ealed bins at the point of
manufacture or other storage site" approved
by the contracting officer. Untested lots shall
not be intermingled or combined with tested
and approved lots until such lots have been
tested and approved.

Release for shipment and approval for use will
be based on compliance with physical.
chemical. and uniformity requirements for
which tests can be completed within 8 days
after tests begin. Release for shipment and
approval for use on the above basis will be
contingent on continuing compliance with the
other requirements of the specifications. No
pozzolan shall be shipped until notice has been
given that the test results are satisfactory.

Pozzolan not meeting specifications
requirements may be rejected by the
Government at any time prior to its use in
concrete. and the contractor shall be entitled
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to no adjustments in price or completion time
by reason of any delays caused by rejection
of unacceptable pozzolan, nor for additional
expense of handling and replacing rejected
pozzolan. Concrete may be rejected by the
Government if it has been made with pozzolan
from a lot which is subsequently tested and
found to not meet specifications
requirements. If concrete is rejected by the
Government. it shall be removed and replaced
by the contractor at his own expense.

The contractor may be charged the cost of
testing of all Government-tested pozzolan
which has been ordered in excess of the
amount of pozzolan needed for the work
under these specifications. The charges to be
made for the Government expense invested in
quality assurance of excess pozzolan will be at
the rate of $1.00 per ton and will be deducted
from payments due the contractor.

f. Measurement and payment.-No payment
will be made for cementitious materials used
in wasted concrete, cementitious materials
used in replacement of damaged or defective
concrete, cementitious materials used in extra
concrete required as-a result of careless
€xcavation, and cementitious materials use in
con'Crete placed by the contractor in
excavations intentionally performed to
facilitate the contractor's operations.

No measurement for payment will be made for
cementitious materials used in the concrete
items specified in subparagraph 5.3;22.a.

Mea sur e me n 1, for pay men 1, of bu Ik
cementitious materials will be on the basis of
batch weights and batch counts at the
batching plant. Measurement. for payment. of
bags of cement will be on the basis of the
number of bags of cement used at the mixer.

When determined by the contracting officer,
cementitious materials, either bulk or in bags,
used for miscellaneous cast-in-place concrete
will be rneasured for payment in the most
practicable manner. One bag of cementwill be
considered as 0.047 ton.

Except as otherwise provided below, payment
will be made for cementitious materials used
in cast-in-place concrete placed withinth'e pay
lines for such concrete. Payment will be made
also forcementitious materials usedincast-in­
place concrete placed outside the pay lines
forsuch concrete, except that no payment will

be made when the requirement for such
concrete is determined by the contracting
officer to be the result of careless excavation
or excavation intentionally performed by the
contractor to facilitate his operations:
Provided, That measurement. for payment. of
cementitious materials used in cast-in-place
concrete placed outside the neatlines for
concrete in lining will be limited to the
percentage specified in subparagraph
5.2.2.b.

Payment for furnishing and handling
cementitious materials will be made at the unit
price per ton bid therefor in the schedule,
which unit price shall include the cost of
purchasing, transporting, handling, and
storingcementitlous materials. One ton will be
considered as 2,000 pounds.

5.3.3 ADMIXTURES

a. General.-The contractor shall furnish air­
entraining and chemical admixtures for use in
concrete as hereinafter provided. Admixtures
shall be of uniform consistency and quality,
and shall be maintained at the jobsite at
uniform strength of solution. Air-entraining
and chemical admixtures shall be batched
separately in liquid form in dispensers capable
of measuring at one time the full. quantity of
each admixture required for each batch.
Measurement shall be either by weighing or
by volumetric-admixture dispensers
constructed and located such that the full
batch quantity of each admixture can be
observed in a visual gage by the plant
operator. Each admixture shall be discharged
separately into the batched mixing water as
the water is being discharged into the mixer.

The contractor shall notify the contracting
officer, in writing, oUhe manufacturers and
specific brand names of all admixtures to be
used. The contractorwill be advised in writing
within 16 days after receipt of notification
whether admixtureswill be testend examined
by the Government. Written notification of
products to be used shall be furnished far
enough in advance of planned use so that
samples, if required, can be made available to
the Government for a testing period of 45
days after receipt of the samples.

If the Government elects to test an admixture,
the contractor shall submit a manufacturer's
certification containing the following
information:
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Table 5D.- Total air content

6 plus or minus 1
4.5 plus or minus 1

Total air. percent by
volume of concrete

3/4 inch
1-1/2 inches

Nominal maxi­
mum size

coarse aggregate

If any water to be used in concrete. mortar. or
gro.ut is suspected by the contracting officer of
exceedingJhe soluble sulfate lim;tation. samples

The amount of WRA used shall be that
a.mpunt necessary to effect the
requirements of ANSI/ASTM C 494. The
contracting officer reserves the right to
adjust the quantities of WRA or eliminate
its use. and the contractor shall be entitled
to noadd itiona I aIlowa nces for such
adjustments.

d. Cost.-The cost of furnishing admixtures
and all other costs incidental to their use shall
be included in the applicable price bid in the
schedule for the concrete in which the
admixtures are used.

c. Air~entraining admixture.-An air-entraining
admixture shall be used in all concrete. The
admixtur~ shall conform to ANSI/ASTM
C 260.

specifications. the contractor shall. when
directed. furnish and use other brands of
WRAuntil an acceptable admixture is
found.

The amount of air-entraining admixture used
shall be thatamount necessary to effect a total
air content in the concrete as shown in
table 5D.

The water used in making and curing concrete.
mortar. and grout shall be free from
objectionable quantities of silt organic matter.
salts. and other impurities. The contracting
officer will determine whether or not such
quantities of impurities are objectionable. Such
determination will usually be made by
comparison of compressive strength. water
requirement time of set and other properties of
concrete made with distilled or very clean water
and concrete made with the water proposed for
use. In no case shall mix water contain more than
3000 milligrams per liter soluble sulfate.

If use of the WRA chosen by the contractor
is accompanied by abnormal setting of the
fresh concrete. or if the WRA does not
perform in accordance with these

(1) Name of admixture.

(2) Water-reducing. set-controlling
admixture.-The contractor shall use a
water-reducing. set-controlling admixture.
referred to herein as WRA. in all concrete.
The admixture shall conform to
ANSI/ASTM C 494 for type A or D
chemical admixture.

(1) Accelerator.-Accelerating admixtures
shall not be used in cast-in-place concrete.

(2) ASTM designation under which the
admixture is formulated.

(3) Admixture type.

In addition. the manufacturer shall submit a
product description. instructions.
recommended dosage. chloride content. and
precautions to be considered when using the
admixture. If available. independent
laboratory test data. confirming that the
requirements of the applicable ASTM
standard have been met shall be submitted to
the Government; such test results may. as
determined by the Government. preclude the
need for Government testing of the admixture.
If the Government elects to test an admixture.
one sample containing approximately 1 liter
of the admixture shall also be submitted to the
Government. The certification. data. and
sample shall be fully' identified and furnished.
shipping costs prepaid. to: Water and Power
Resources Service. Attn D-1 511. POBox
25007. Denver CO 80225.

The contractor will not be entitled to any
reimbursement for delays incurred due to
Government testing of admixtures or for
delays caused by rejection of the proposed
admixtures. Final approval of an admixture will
not be given until it has performed
satisfactorily at the jobsite.

b. Chemical admixtures.-Chemical
admixtures which will introduce more than
1/10 of 1 percent chloride. by weight of
cementitious materials. shall not be used in
concrete in which aluminum. galvanized
metalwork. or prestressed steel isto be
embedded.
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Table 5F.- Sandgrading requirements

Table·5E.- Allowable percentages of
deleterious substance in sand

Maximum
percent

by weight
as batched

c. Grading.__The sand as batched shall be well
graded. and when tested by means of
standard sieves (designation 4), shall conform
to the limits in table 5F.
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o to 5
5 to 15*

10 to 25*
10 to 30
15 to 35
12 to 20

3 toT

Individual percent
by weight retained

on sieve

4
8

16
30
50

100
Pan

Sieve No.

Material passing No.
200 sieve
(designation 16) 3

Lightweight material
(designation 17) 2

Friable particles
(designation 13)

Other deleterious
subst.ance(such as
mica. coated grains.
soft·flaky particles,
and loam) 2

Sum of all the above
deleterious
substances 5

* If the individual percent retginedon
the No.1 6 sieve is .20 percent or less.
the maximum limit for the in'dividual
percent retained on the No.8 sieve·
maybe increased to 20 percent.:,

The grading of the sand shall be controlled so
that the fineness moduli (designation 4) of at
least 9 out of any 10 consecutive testsamples
of finished sand will not vary mor~tI1ClnO.20

Sand. as delivered to the batching plant shall
have a uniform and stable moisture content of
less than 6 percent free moisture. Variations
of moisture in sand as batched shall not
exceed one-half percent. by weight. in 30
minutes.

Deleterious sUbstances.-As shown in
table5E.

Sand will be loaded on the contractor's trucks
by the Salt River Indian Tribe. The contractor
shall drive his trucks over scales near the
stockpiles so they can be weighed both before
and after loading in order to determine the
quantity of sand furnished.

b. Quality.-The sand shall consist of clean.
hard, dense, durable. uncoated rock
fragments. Sand may be rejected if it fails to
mee tan y o·f the follow i n g qua lit y
requirements. The designations in
parentheses hereinafter refer to methods of
test described in the Eighth Edition of the
Water and Power Resources Service
Concrete Manual.

a. General.-The term "sand" is used to
designate aggregate in which the maximum
size particle will pass a 3/16-inch (No.4) test
sieve. Sand shall be predominantly natural
sand which may be supplemented with
crushed sand to make up deficiencies in the
natural sand gradings.
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Sand for concrete will be furnished by the
Government in prepurchased stockpiles near
the aggregate source in SE1/4NE1/4 sec. 7.
T. 1 N.. R. 5 E. relative to the Gila and Salt
River meridian.

Organic impurities in sand (designation
14).-Color no darker than the specified
standard.

5.3.5 SAND

Par. 5.3.4

of the water will be obtained and tested by the
Government. The water will be tested for soluble
sulfate content in accordance with the Bureau of
Reclamation "Method of Test for Determining
the Quantity of Soluble Sulfate in Solid (Soil or
Rock) and Water Samples." dated May 1. 1973.
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Table 5G.- Allowable-percentages of
deleterious substances in coarse

aggregate

The method and rate of feed for finish
screening shall be such that the screens will
not be overloaded and will result in a finished
p rod u c t w h i c h m e e t s .the grad i n g
requirements of these specifications. Coarse
aggregate shall be fed to the finish screens in
a combination or alteration of nominal sizes
which will not cause noticeable accumulation
of poorly graded coarse aggregate in any
batching bin. The finish-screened aggregates

c. Separation.-The coarse aggregate shall be
separated into nominal sizes during
production of the aggregate. Just prior to
batching. the coarse aggregate shall be
rewashed by pressure spray and finish
screened on multi deck vibrating screens
capable of simultaneously removing
undersized and oversized aggregate from
each of the nominal aggregate sizes. ·If
varia t ion sin the wa t e r co nten t of the
aggregates entering the batcher occur during
intermittent batching. then a dewatering
screen will be required after the finish screens
to remove the excess free moisture. Finish
screens shall be mounted over the batching
plant or on the ground adjacent to the
batching plant. The finish screens shall be so
mounted that the vibration of the screens will
not be transmitted to the batching bins or
scales and will not affect the accuracy of the
weighing equipment in any other manner.
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from the average fineness modulus of the 10
test samples.

5.3~6 COARSE AGGREGATE

a. General.-For the purposes of these
specifications. the term "coarse aggregate"
designates clean. well-graded aggregate of
particle sizes within the range of 3/16 of an
inch to 1-1/2 inches or any size or range of
sizes within such limits. Coarse aggregate for
concreteshall consist of natural gravel or
crushed rock or a mixture of natural gravel and
crushed rock.

Coarse aggregate for concrete will be
furnished by the Government in prepurchased
stockpiles near the aggregate source in
SE1/4NE1/4 sec. 7. T. 1 N.. R. 5 E. relative
to the Gila and Salt River meridain.

Coarse aggregate will be loaded on the
contractor's trucks by the Salt River Indian
Tribe. The contractor shall drive his trucks
over scales near the stockpiles so they can be
weighed both before and after loading in
order to determine the quantity of coarse
aggregate furnished.

Coarse aggregate. as delivered to the
batching plant. shall have a uniform and stable
moisture content.

b. Quality.-The coarse agg~egate shall
consist of clean. hard. dense. durable.
uncoated rock fragments. Coarse aggregate
may be rejected if it fails to meet any of the
following quality requirements. The
designations in parentheses hereinafter refer
to methods of test described in the Eighth
Edition of the Water and Power Resources
Service Concrete Manual.

Los Angeles abrasion loss (designation 21.
using grading A).-Ten percent maximum
loss of weight at 100 revolutions or 40
percent maximum loss of weight at 500
revolutions.

Deleterious substances (in any size of
coarse aggregate).-As shown in table 5G.
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Lightweight material
(designation 18)

Friable particles
(designation 13)

Other deleterious
substances

Sum of all the above
deleterious
substances

Maximum
percent

by weight.
as batched

2

1/2

1/2

2
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shall pass directly to the individual. batching
bins in such a manner as to minimize breakage.
Minus 3/16-inch material passing through the
finish screens shall be wasted unless it is
routed back through a sand classifier in a
manner which causes uniform blending with
the natural sand being processed. Water from
finish screening shall be drained in such a
manner as to prevent aggregate wash water
from entering the batching bins and weighing
hoppers. Washing and finish screening
equipment shall be subject to approval by the
contracting officer.

When provided adequate substantiation by
the contractor that coarse aggregate, as
batch ed, will consistently meet specified
grading requirements without final washing or
finish screening, the contracting officer may
waive final washing requirements or finish
screening requirements or both for structural
concrete. If such requirements are waived and
grading requirements are not consistently
met the contractor shall implement within 14
days after notification by the contracting
officer, final washing and finish screening as
herein specified.

Coarse aggregate for concrete in canal lining
to be,placed with a lining machine shall be
separated into 3/8-, 3/4-, and 1-112-inch
nominal maximum sizes. Separation of the
coarse aggregate into the specified sizes, after
finish screening, shall be such that when
tested in accordance with designations 5 and
16 in the Concrete Manual. coarse aggregate
shall meet the grading requirements in'
table 5H.

Coarse aggregate for concrete in structures
and in canal lining not to be placed with a
lining machine may be separated as previously
herein specified ormay be separated into 3/4­
and 1-1/2-inch nominal maximum sizes.
Separation of the coarse aggregate into the
two sizes shall be such that when tested in
accordance with designations 5and 16 in the
Concrete Manual, coarse aggregate shall
meet the grading requirements in table 5-1.
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Table 5H.-Grading requirements for coarse aggregate for concrete
in machine-placed concrete lining

Nominal size 3/8 inch 3/4 inch 1-1/2 inches

Nominal size range 3/16 to 3/8 3/8 to 3/4 3/4 to 1-1/2
inch inch inches

Maximum percent retained on 0% 0% 0%
(indicated) oversize test sieve* (7/16 inch) (7/8 inch) (1-3/4 inches)

Percent retained on (indicated) Not 25to 50% 25 to 50%
test sieve* applicable (5/8 inch) (1-1/4 inches)

Maximum percent passing 2% 2% 2%
(indicated) undersize test sieve* (No.5) (5/16 inch) (5/8 inch)

Maximum percent passing the 1.0% 0.5% 0.2%
number 200 sieve *

* Sieves used in grading tests will be standard square mesh sieves conforming to ANSI/ASTM E 11 with partic­
ular regard for permissible variations in average openings.

I
Table 5-I.-Grading requirements for coarse

aggregate for concrete in structures and
nonmachine placed lining
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Nominal
maximum 3/4 inch 1-1/2 inches

size

Nominal size 3/16 to 3/4 to
range 3/4 inch 1-1/2 inches

Maximum 0% 0%
percent (7/8 inch) (1-3/4 inches)
retained
on (indi-
cated) over-
size test
sieve*

Percent 50 to 75% 25 to 50%
retained (3/8 inch) (1-1/4 inches)
on (indi-
cated) test
sieve*

Maximum 2% 2%
percent (No.5) (5/8 inch)
passing
(indicated)
undersize
test sieve*

Maximum 0.5% 0.2%
percent
passing the
No. 200
sieve*

* Sieves used in grading tests will be standard
square-mesh sieves conforming to ANSIIASTM
E 11. with particular regard for permissible
variations in average openings.
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a. General.-The contractor shall notify the
contracting officer 24 hours before batching
concrete. Unless inspection is waived in each
case. batching shall be performed only in the
presence of a duly authorized Government
inspector.

The contractor shall provide equipment and
shall maintain and operate the equipment as
required to accurately determine and control
the prescribed amounts of the various
materials entering the concrete mixers. The
amount of bulk cement. pozzolan. sand. and
each size of coarse aggregate entering each
batch of concrete shall be determined by
individual weighing. Sand and coarse
aggregate may be weighed with separate
scales and hoppers or cumulatively with one
scale and hopper. If the batch plant is
equipped with automatic interlocking
sequential batching controls. the cement and
pozzolan may be weighed cumulatively with
one scale and hopper so long as weighing is
automatically controlled within the specified
tolerances and cement is weighed first. If the
batch plant is not so equipped. cement and
pozzolan shall be weighed separately with
individual scales and hoppers. Water and
admixtures shall be measured by weight or by
volume in accordance with paragraphs 5.3.4
and 5.3.3. Where bagged cement is used. it
need not be weighed if the concrete is
proportioned on the basis of integral bags of
cement.
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Table 5J. Additiona/cementitious materials
requirements

* The Government reserves the right to
require the addition of cementitious materials
for shorter periods of contact during periods
of hot weather and the contractor shall be
entitled to no additional compensation by
reason of the shortened period of contact.

b. Equipment.-

I
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perform additional tests when requested by
the Government. The contractor shall make
such adjustments. repairs. or replacements
as may be necessary to meet the specified
requirements for accuracy of
measurement.

(3) The equipment shall be capable of
controlling the delivery of material so that
the combined inaccuracies in feeding and
measuring during normal operation will not
exceed ,1 percent for water. 1-1/2 percent
for cementitious materials. 3 percent for
admixtures. and 2 percent each for sand.
3/4-inch aggregate. and 1-1/2-inch
aggregate. The weighing hoppers shall be
constructed so as to permit the convenient
removal of materials batched in excess of
the prescribed mix design and the above
tolerances.

(2) Each weighing unit shall be springless
and shall visibly register the actual weights
during the weighing operation and not just
indicate when a prescribed weight has
been obtained. The clear interval for dial
scale graduation shall be not less than 0.03
inch. Each scale graduation shall indicate
increments no greater than 2.5 pounds for
water and cementitious materials and no
more than 10 pounds for aggregate for
each cubic yard normally batched. Each
batch weight indicator and volumetric
dispenser shaH be in ful'l view of the
operato.t. Batc hing controls sha II be
interlocked so that a new batch cannot be
started until the weig'hing hoppers have
been completely emptied of the last batch
and the scales registerzero weight.

(4) Measuring devices for air-entraining
and chemical admixtures shall have
sufficient capacity to measure at one time
the full quantity of the properly diluted
solution required for each batch and shall
be maintained in a clean and freely
operating condition. If admixtures are
measured bya method other than direct
weighing. equipment shall be designed fot
confirmation of the accuracy of each batch
quantity by use of visual-mechanical gages
rea d i Iy vis i b Ie fro m the bat c h pi ant
operator's station. Admixture batching
equipment shall be so constructed that the
required batch quantity can only be added
once to each batch and so that each
admixture is discharged separately into the

Additional
cementitious

materials
required

o percent
5 percent

10 percent
15 percent
20 percent

Batch will be
rejected.

o to 2
2 to 3
3 to 4
4 to 5
5 to 6
Over 6

Hours of contact between
dry cementitious materials

and moisture*

(1) All weighing equipment shall be
accurate to 0.40 percent over theworking
range. In addition. the construction and
accuracy of the weighing equipment shall
conform to the applicable requirements of
Federal Specification AAA-S-1 21 D. The
contractor shall schedule and perform
monthly tests to assure that the operating
performance of each scale and measuring
device is within theOAO percent accuracy
and shall provide standard test weights and
any other equipment necessary to conduct
these tests. The tests shall be made in the
presence of a Government inspector and
shall be subject to his approval. In addition
to monthly tests, the contractor shall

When bulk cementitious materials and
aggregates are hauled from a central batching
pia nt to the mixers. each bate h shall be
protected during transit to prevent loss and to
limit prehydration of the cementitious
materials. Separate compartments with
suitable covers shall be provided to protect
the cementitious materials or they shall be
completely enfolded in and covered by the
aggregates to prevent wind loss. If
cementitious materials are enfolded in moist
aggregate or otherwise exposed to moisture
and delays occur between batching and
mix ing . the co nt rae tor shaII at his 0 \Iv' n
expense add extra cement to each batch in
accordance with the schedule in table5J.

-. --- .. .
_. _ ...



5.3.9 MIXING

Par. 5.3.8

Table 5K.-Mixing time

Any mixer that at any time produces
unsatisfactory results shall not be used until
repaired. If repair attempts are unsuccessful.
a defective mixer shall be replaced.

90 seconds
120 seconds
150 seconds

Time of mixing
(minimum)

Capacity of mixer

2 cubic yards or less
3 cubic yards
4 cubic yards

.!'/

Batch size shall be at least 10 percent of. but
not in excess of. the rated capacity of the
mixer unless otherwise authorized by the
contracti ng officer.

a. General.-The concrete ingredients shall be
thoroughly mixed in mixers designed to
positively insure uniform distribution of all the
component materials throughout the concrete
at the end of the mixing period.

The concrete. as discharged from the mixer.
shall be uniform in composition and
consistency from batch to batch. Mixers will
be examined regularly by the Government for
changes in condition due to accumulation of
hardened concrete or mortar or to wear of
blades. The adequacy of the mixing will be
determined by the Government in accordance
with the concrete uniformity requirements of
ANSI/ASTM C 94. annex A 1. Samples of
concrete for such tests will be taken from any
size batch which is commonly mixed during
concrete production. For testing purposes.
the contractor shall mix. in the mixers to be
tested. the size of batch directed by the
Government inspector at the batch plant, and
shall assist in collection of required samples
from that batch.

b. Central mixers.-Water shall be admitted
prior to and during charging of the mixer with
all other concrete ingredients. After all
materials are in the mixer. each batch shall be
mixed for not less than the time specified by
the Government. Expected minimum mixing
times are listed in table 5K.

The minimum mixing times specified are
based on average mixer performance. The
Government will adjust the minimum mixing
time required as need is indicated by results
of the concrete uniformity tosts. Excessive

(12) The contractor shall inform a
Government batch plant inspector prior to
and after changes and adjustments in
batching equipment and control
instrumentation.

(11) The equipment shall be capable of
adjustment to compensate for the varying
moisture content of the sand and coarse
aggregates and to adjust the mix
proportions as needed.
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batched mixing water as it is being
discharged into the mixer.

(10) The water batching device shall be
constructed so that the water will be
discharged quickly and freely into the mixer
without objectionable dribble from the end
of the discharge pipe and shall be such that
leakage will not occur when the valves are
closed. In addition. equipment shall be
capable of adjusting batch water by as little
as 3 pounds per cubic yard. There shall be
a means for introducing small increments of
water into each mixer after batching for
occasional final tempering of the concrete.

(8) Coarse aggregate shall be deposited in
the batch bins directly over the discharge
gates.

(5) Equipment for conveying batched
materials from weighing hoppers into the
mixer shall be constructed. maintained. and
operated so as to prevent spillage of the
batched materials and overlap of batches.

(7) Aggregate batch bins shall be so
constructed as to be self-cleaning during
drawdown.

(9) Convenient facilities shall be provided
for readily and safely obtaining
representative samples of cementitious
materials. admixtures. sand. and each size
of coarse aggregate from the discharge
stream between batch bins and the
weighing hoppers or between the batch
hopper and the mixer.

(6) Equipment for handling cementitious
materials in the batching plant shall be
constructed and operated so as to prevent
noticeable dust during the measuring and
discharging of each batch of material.

I
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5.3.10 TEMPERATURE OF CONCRETE

Forms shall have sufficient strength to
withstand the pressure resulting from.

Concrete shall be discharged within 1-1/2
hours after the introduction of the mix water
and cementitiousmaterials into the mixer.
Each batch of concrete, when delivered at the
jobsite from commercial ready-mix plants,
shall be accompanied by a written certificate
of batch weights andtime of batching.
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FORMS

Plumb and string lines shall be installed before,
and maintained during, cOncrete placement.
Such lines shallbeused by contractor's
personnel and by Government inspectors and
shall be in sufficient number and properly
installed as determined by the contracting
officer. During concrete placement. the
contractor shall continually monitor plumb
and string line form positions and immediately
correct deficiencies.

5.3.11

a. General.-Forms shall be used, wherever
necessary, to confinethe concrete andshape
it tothe required lines. The contractor shall set
and maintain concrete forms so as to insure
completed workiswithin all applicable
tolerance limits. If):! type of form does not
consistently perforrninan acceptable manner.
as determined by the contracting officer, the
type of form shall be changed and the method
of erection shalJ be mod i fie d by the
contractor, subject to approval by the
contracting officer.-

Fresh structural concrete shall be placed at a
temperature between 50and90 0 F. Fresh canal
lining concrete shaH be placed at a temperture
between 50 and 80 0 F;The temperature will be
determined by placing a thermometer in the
concrete immediately after sampling at the
placement site. Thetemperature of the concrete
at the batch plant shall be adjusted to assure that
the specified concrete temperature is attained at
the placement. .

The contractor shall employ effective mea ns,
such as precooling of aggregates and mixing
water and placing at night. as necessary to
maintain the temperature of the concrete, as it
is placed, below the specified maximum. The
contractor shall be entitled to no additional
com pen sat i on du e to the for ego i n g
requirements.

(3) The batch plant shall be equipped with
an interlocking mechanism which will
prevent concrete batches from entering
mixers which are not empty.

overmixing which requires additions of water
to maintain the required concrete consistency
will not be permitted.

(2) Each mixer shall be controlled with a
timing device which will indicate the mixing
period and assure completion of the
required mixing period.

(1) Plant configuration shall be such that
the mixing action of each mixer can be
observed from a safe location which can be
easily reached from the control station.
Provisions shall also be made so that the
Qperator can observe the concrete in the
receiving hopper or buckets as it is being
dumped from the mixers.

Th 13 mixing equipment shall conform to the
following additional requirements:

c. Truck mixers.-Each truck mixer shall be
equipped with an accurate watermeter,
located between the supply tank and mixer
find-having a dial or digital indicator, and a
refiClble revolution counter, located near the
watermeter, which can be readily reset to zero
Jor indicating the total number of revolutions
of the drum for each batch. Each mixer shall
have affixed thereto a metal plate on which
the drum capacities, in terms of volume, for
both mixing and agitating and the maximum
and minimum speeds of rotation of the drum
are plainly marked.

Mixing shall be continued for not less than 50
revolutions nor more than 100 revolutions of
the drum after all the ingredients, except
approximately 5 percent of the water which
may be withheld, are in the drum. The mixing
speed shall be not less than 12 revolutions per
minute nor more than 22 revolutions per
·minute. After mixing is completed, additional
revolutions, if any, shall be at the agitation
speed designated by the manufacturer of the
equipment; except that after the addition of
\i'{ithhetd water, mixing shall be continued at
the specified mixing speed for a minimum of
30. revolutions. In no case shall the design
\i'{atercontent be exceeded. After a period of
agitation, a few revolutions of the drum at
mixing speed will be required just prior to
discharging.

Par. 5.3.9
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Table 5L.-Form sheathing or lining
. material requirements

* Steel "sheathing" denotes steel sheets
not supported by a wood backing. "Lining"
denotes thin sheets supported by a wood
backing.

c. Uniformity of forming materiaI.-Forms for
exposed concrete surfaces to receive finishes
F2 and F3 shall be constructed so as to
produce a uniform and consistent texture and
pattern on the face of the concrete. Metal
patches on forms for these surfaces will not
be permitted. The form sheathing or lining
shall be placed so that all horizontal form
marks are continuous across the entire
s.urface. If forms are constructed of plywood
form lining or of panels of board lumber. the

Steel sheath­
ing permit­
ted. Steel
lining per­
mitted

Steel sheath­
ing permit­
ted. Steel
lining per­
mitted if
approved

Steel sheath­
ing not
permitted.
Steel lin- ,
ing not
permitted.

No.2 com­
mon or
better
shiplap. or
plywood.

Steel sheath­
Wood sheath- ing or lin-

ing or lining ing*

Any grade
common
board. or
plywood.

Plywood.

Required
finish of
formed
surface

F1

F2

F3

requirements of the latest edition of the
Grading Rules of the Western Wood Products
Association for dressed lumber or worked
lumber of the grade hereinafter specified. All
common boards shall be surfaced on both
edges (S2E) in accordance with the standard
grading rules. Plywood used for form
sheathing or lining shall be concrete form.
class 1. grade 8-8. exterior. mill oiled and edge
sealed. in accordance with the latest edition
of Product Standard PS1 of the U.S.
Department of Commerce. Materials used for
form sheathing or lining shall conform with the
requirements of table 5L or may be other
materials producing equivalent results.
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placement and vibration of the concrete. and
shall be maintained rigidly in position. Forms
shall be sufficiently tight to prevent loss of
mortar from the concrete. Chamfer strips shall
be placed in the corners of forms and at the
tops of wall placements to produce beveled
edges on permanently exposed concrete
surfaces. Interior angles of intersecting
concrete surfaces and edges of construction
joints shall not be beveled except where
indicated on the drawings.

Forms for concrete surfaces for which finish
F3 is specified shall. at the contractor's
option. be constructed either with or without
groove strips at horizontal construction joints.
If groove strips are used. they shall be spaced
to form a continuous and uniform pattern of
grooves across exposed surfaces of the
concrete. If groove strips are not used. the
forms shall not be constructed continuou,sly
from lift to lift but shall be removed after
concrete in a lift has hardened and reset for
the next lift. The reset forms shall overlap the
hardened concrete in the lift previously placed
by not more than 1 inch and shall be tightened
snugly against the hardened concrete so that
when concrete placement is resumed. the
forms will not spread and allow offsets or loss
of mortar at c()./lstruction joints. Additional
bolts or form ties shall be used as necessary
to hold the reset forms tight against the
hardened concrete.

b. Form sheathing and lining.-Wood
sheathing or lining shall be ,softwood or
plywood of such kind and quality. or shall be
so treated or coated. that there will be no
chemical deterioration or discoloration of the
formed concrete surfaces. The type and
condition of form sheathing and lining. and
the fabrication of forms for finishes F2. and
F3. shall be such that the resulting concrete
surfaces will have uniform texture and will
meet all applicable finish and tolerance
requirements. The ability of form sheathing
and lining to withstand distortion caused by
placement and vibration of concrete shall be
such that formed surfaces will conform with
specified tolerances. All voids of joints in the
plywood form lining or sheathing for finish F3
finishes shall be filled and finished smooth.
Where finish F3 is specified. the sheathing or
lining shall be placed so that the joint marks
on the concrete surfaces will be minimal and
will be in alinement both horizontally and
vertically. Where used for form sheathing.
softwood lumber shall meet applicable
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Par. 5.3.11

vertical form marks shall be continuous forthe
entire height of the surface. If forms for
concrete surfaces to receive F2 finishes are
constructed of board lumber that is not
paneled. the boards shall be cut square. and
the vertical joints in the boards shall be
staggered and shall be made only at studs. The
contractor shall use one type of form material
for all exposed F2 surfaces and one type of
form materia I fo rail F3 su rfa ces. If the
contractor elects to use board lumber for
forms for F2 surfaces. the lumber shall either
be all 6- or all 8-inch lumber.

d. Form ties and form anchors.-Embedded
ties for holding forms shall remain embedded
and. exceptwhereF1 finish is permitted. shall
terminate not less than 2 diameters or twice
the minimum dimension of the tie. whichever
is greater. from the formed surfaces of the
concrete. Where F1 finish is permitted, ties
may be cut off flush with the formed surfaces.
The ties shall be constructed so that removal
of the ends or end fasteners can be
accomplished without causing appreciable
spalling at the faces of the concrete. Unless
backfill is to be placed against the concrete,
recesses resulting from removal of the ends of
form ties shall be filled in accordance with
paragraph 5.3.20. Form anchors shall be
provided in sufficient number, subject to
approval by the contracting officer, to insure
that concrete surfaces after stripping forms
are within applicable tolerances. Form
anchors embedded in concrete which are
loosened prior to placement of adjoining
concrete shall be replaced by other supports
firmly embedded in the hardened concrete.

e; Cleaning and oiling of forms.-At the time
the concrete is placed in the forms. the
surfaces of the forms shall be free from
encrustations of mortar. grout. or other
foreign material. Before concrete is placed.
the surfaces of the forms. shall be oiled with
a commercial form oil that will effectively
prevent sticking and will not soften or stain the
concrete surfaces. or cause the surfaces to
become chalky or dust producing. For wood
forms, form oil shall consist of straight.
refined. pale. paraffin-base mineral oil. For
steel forms, form oil shall consist of refined
mineral oil suitably compounded with
ingredients which are appropriate for the
purpose.

f. Removal of forms.-To facilitate
satisfactory progress with the specified curing

and enable earliest practicable repair of
surface imperfections. forms shall be removed
with in 24 hou rsatter the cone rete has'
hardened sufficiently to prevent damage by
careful form removal. and specified repair and
curing shall be commenced immediately
thereafter. The contractor shall be liable for
damage and injury caused by removing. forms
before the Goncrete has gained sufficient
strength;

g. Cost-The cost of furnishing all materials
and performing all work for constructing
forms; including any necessary treatment or
coating of fmms. shall be included in the
applicable prices. bid in the schedule for the
items of concrete for which the forms are
used.

5.3.12 TOLERANCES FOR CONCRETE
CONSTRUCTION

a. Generai.-Tolerances are defined as
allowable variations from specified lines,
grades. and dimensions and as the allowable
magnitude of the surface irregularities.
Allowable variations from specified lines.
grades, and dimensions are listed in table 5M
in subpara<graph b. below. Allowable
magnitudes for concrete surface irregularities
are listed in table 5N in subparagraph c.
below.

The intent of this paragraph is to establish
tolerances that are consistent with modern
construction practice. yet are governed by the.
effect that permissible variations may have
upon a structure. The Government reserves
the right to diminish the tolerances set forth
herein if such tolerances impair the structural
action. operational function, or architectural
appearance of a structure or portion thereof.

Concrete shall be within all stated tolerances
even though more than one tolerance may be
specified for a particular concrete structure:
Provided. That the specified variation for one
element of a structure shall not apply when it
will permit another element of the structure to
exceed its a.llowable variation. Where
tolerances are not specified or shown on the
drawings for a particular structwe. tolerances
shall be those specified for similar work. As an
exception to clause NO.2 of the General
Provisions. specific tolerances shown on the
drawings in connection with any dimension
shall govern. The contractor shall be
responsible for finishing the concrete and for
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setting and maintaining concrete forms within
the limits necessary to insure that the
completed work will be within the tolerances
specified. Concrete work that exceeds the
tolerance limits specified shall be remedied in
accordance with subparagraphs d. and e.

b. Variations from specified lines. grades.
and dimensions.-Hardened concrete
structures shall be checked by the contractor
and will be subject to such inspection and
measurement as needed to determine that the
structures are within the tolerances specified
in table 5M.

Variation is defined as the distance between
the actual position of the structure or any
element of the structure and the specified
position in plan for the structure or the
particular element. Plus or minus variations
shown as (+) indicate a· permitted actual
position upor down and inor out from the
specified position in plan. Variations not
designated as plus or minus indicate the
maximum deviation permitted between
designated successive points on the
completed element of construction.

Specified position in plan is defined as the
lines. grades. and dimensions described in
these specifications or shown on the drawings
or as otherwise prescribed by the contracting
officer.

5-25
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B: Tolerances for canal structures.-

Table 5M.- Variations from specified lines, grades, and dimensions

* Any departure from alinement or grade shall be uniform and no correction in alinement shall
be made in less than 100 feet.
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+ 1 inch

+1 inch

Exposed 3/8 inch
Buried 3/4 inch

Exposed 1/2 inch
Buried 1 inch

Exposed +3/8 inch
Buried +3/4 inch

Exposed + 1/2 inch
Buried + 1 inch

Exposed ±3/8 inch
Buried +3/4 inch

+0.25 percent of
specified width plus 1

inch

+0.50 percent of
established height plus

1 inch

+2 inches on tangents
- +4 inches on curves

More than 10 feet
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10 feet .

20 feet or more

1°feet or less .

1°feet or less

(1) When overall length of line or surface is:

(2) For any two successive intermediate points on the
line or surface separated by:

(a) Departure from established alinement .

(c) Variation from plumb or specified batter for lines and
surfaces of pier:

(b) Departure from established grade .. ; .

(a) When overall length of line or surface is:

1. *Departure from established alinement

2. *Departure from established profile grade + 1 inch

3. Reduction in thickness of lining 1°percent of specified
thickness: Provided,

That average thickness
is not less than

specified thickness

1. Floatwells and overchute pier:

4. Variation from specified width of section at any height

5. Variation from established height of lining

2. Variation from level for slabs:

A. Tolerances for canal lining.-
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Table 5M.- Variations from specified lines, grades, and dimensions-Continued

-1/4 inch
+ 112 inch

+1/4 inch

+1/2 inch

3/8 inch
1/2 inch

+3/8 inch
+1/2 inch

-1/2 inch
+ 2 inches

Exposed 3/8 inch
8uried 3/4 inch

Twice the amounts
listed in C.3.(a) above
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10 feet .
20 feet or more .

10 feet or less .
More than 10 feet .

For any two successive intermediate points on the
or surface separated by: .

(1) When overall height of line or surface is:

(2) For any two successive intermediate points on the
line or surface separated by:

•• '0' •••••••• ' ••••••••••••••••••••••••••••••••••

o feet .

(b) Horizontal misplacement or eccentricity:

(a) Variation in length and width dimensions from those
specified .

(b) Buried construction

(1) 2 percent of the footing width in the direction of
misplacement but not more than 2 inches

(c) Reduction in thickness . . . . . . . . . . . . . . . . . . . . •. . . . . . . . .. 5 percent of specified
thickness

4.. Variation from plumb of pipe erected vertically in any
length of 10 feet .

2. Footings:

3. Variation from plumb or specified batter for lines and
surfaces of piers and walls and for arrise~:

Exposed construction:

.r. Departure from established alinement .

3. Variation in cross-sectional dimensions of columns, pier,
.andslab parts of the structures in B.1. above from those
specified .

C.ldlerances for bridges.-
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Table 5M.- Variations from specified lines, grades, and dimensions-Cqntinued

4. Variation from level or specified grades for slabs. other
than bridge deck; beams: horizontal grooves: railing offsets;
and diaphragms:

(a) Exposed construction:

(1) When overall length of line or surface is:

I,
I
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. (1) General.-Bulges. depressions. and offsets are defined as concrete surface irregularities.
Concrete surface irregularities are classifed as "abrupt" or "gradual" and are measured relative
to the actual concrete surface.

The magnitude of gradual surface irregularities on concrete surfaces shall be Checked by the
contractor to insure that the surfaces are within specified tolerances. The Government will also
make such checks of hardened concrete sur·faces as determined necessary to ins:Jre compliance

(2) Abrupt surface irregularities.-Abrupt surface irregularities are defined herein as offsets such
as those caused by misplaced or loose forms. loose knots in form lumber. orothersimilar forming
faults. Abrupt surface irregularities are measured using a short straightedge at least 6 inches
long held firmly against the concrete surface over the irregularity and the magnitude of the offset
is determined by direct measurement.

~I
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3/8 inch
1/2 inch

~1/8 inch
+1/4 inch

+3/8 inch
+1/2 inch

-1/4 inch
+1/2 inch

+1/4 inch

Twice the amounts
listed in C.4.(a) above

10 feet .
20 feet or more .

10 feet or less .
More than 10: feet .

(2) For any two successive intermediate. points on the
line or surface separated by:

(b) For buried construction .

5. Departure of bridge deck and rails from specified grades

(3) Gradual surface irregularities.-Gradual surface irregularities are defined herein as bulges
and depressions resulting in gradual changes on the concrete surface. Gradual surface
irregularities are measured using a template conforming to the design profile of the concrete·
surface being examined. Templates for measuring gradual surface irregularities shall be provided
by the contractor. Templates shall be at least 8 feet in length. The magnitude of gradual surface
irregularities is defined herein as a measure of the rate of change in slope of the concrete surface.
Gradual surface irregularities are measured as shown on figure 1 from a terTIplate held firmly
against the concrete surface and the magnitude of gradual surface irregularity is computed as
shown in figure 1.

7. Variation from that specified in the thickness of bridge
slabs .

6. Variation in cross-sectional dimensions from those
specified for piers: slabs. other than bridge deck: walls:
beams: and similar parts of bridge structures .

c. Concrete surface irregularities.-
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with these specifications. Templates for these surfaces shall be furnished by the contractor and
shall be available for use by the Government at all times.
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Table 5N.- Tolerances for concrete surface irregularities

B. Gradual irregularities.-

for setting screeds, and different finishing
techniques, to be implemented by the
contractor to avoid repeated failures. The
Government reserves the right to delay
concrete placements until the contractor
implements such preventative actions which
are approved by the contracting officer.

1 inch

1/4 inch

1/8 inch

1/4 inch

1/16 inch

1/32 inch

1/8 inch per inch

1/1 6 inch per inch

1/8 inch per inch

'." ' .

• •••••••••••••••••••• '.' •••• '0' ••••••••••••

• ••••••••••••••••••• 0" ' ••• ' ••••.••••••••••••

· .

· ' .

· ' .

· " .

2. F3 surfaces

3. U2 surfaces

1. F2 surfaces

6. U4 surfaces

5. U2 surfaces

d. Repair of hardened concrete not within
specified tolerances.-Hardened concrete
which is not within specified tolerances shall
be repaired to bring it within those tolerances.
Such repair shall be in accordance with
paragraph 5.3.20 and shall be accomplished
in a manner approved by the contracting
officer. Concrete repair to bring concrete
within tolerances shall be done only after
consultation with a Government inspector
regarding the method of repair. The
Government shall be notified as to the time
when repair will be performed.

4. U1 surfaces

2. F2 surfaces

3. F3 surfaces
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Concrete which will be exposed to public view
shall be repaired in a manner which will result
in a concrete surface with a uniform
appearance. Grinding of concrete surfaces
exposed to view shall be limited in depth such
that no aggregate particles are exposed more
than 1/16 inch in cross section at the finished
surface. Where grinding has caused or will
cause exposure of aggregate particles greater
than 1/16 inch in cross section at the finished
surface, concrete shall be repaired by
excavating and replacing the concrete.

e. Prevention of repeated failure to meet
tolerances.-When concrete placements result
in hardened concrete that does not meet
specified tolerances, the contractor shall upon
request submit to the Government an outline
of all preventative actions, such as
modifications to forms, modified procedure'
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5.3.13 REINFORCING BARS AND
FABRIC

a. General.-Reinforcing bars and fabric shall
be placed in the concrete where shown on the
drawings or where directed. The contractor
shall furnish all reinforcing bars and fabric
required for completion of the work.

b. Materials.-

(1) Reinforcing bars.-Reinforcing bars
shall be deformed bars conforming to
ANSI/ASTM A 615; grade 60. including
supplementary requirements. except
reinforcement for the precast prestressed
concrete beams shall be in accordance with
paragraph 5.5.1.

(2) Fabric.-Fabric shall be electrically
welded-wire fabric and shall conform to
ASTM designation: A 185 for smooth steel
wire or ASTM designation: A 497 for
deformed steel wire. except that for wire
with a specified yield strength exceeding
60.000 pounds per square inch. the yield
strength shall be the stress corresponding
to a strain of 0.35 percent.

c. Placing reinforcing bars and fabric.-The
reinforcement shall conform to the
requirements shown on drawing 52 (40-0­
6263) unless otherwise shown on the
reinforcement design drawings.

Splices shall be located where shown on the
drawings: Provided. That the location of
splices may be altered subject to the written
approval of the contracting officer.
Reinforcing bars in splices located where
shown on drawings. or in relocated splices
approved by the contracting officer. will be
included in the measurement for payment for
furnishing and placing reinforcing bars.

Subject to the written approval of the
contracting officer. the contractor may splice
bars at additional locations other than those
shown on the drawings. In order to meet
design and space limitations on splicing. some
bent bars may exceed usual shipping
clearances. Cutting and bending of such bars
from stock lengths may be required at the site.

Unless otherwise prescribed. placement
dimensions shall be to the centerlines of the
bars. Reinforcement will be inspected for
compliance with requirements as to size.
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shape. length. splicing. position. and amount
after it has been placed.

Before reinforcement is embedded in
concrete. the surfaces of the bars and fabric
and the surfaces of any supports shall be
cleaned of heavy flaky rust loose mill scale.
dirt. grease. or other foreign substances
which. in the opinion of the contracting
officer. are objectionable. Heavy flaky rust
that can be removed by firm rubbing with
burlap. or equivalent treatment is considered
objectionable.

Reinforcement shall be accurately placed to
meet the following tolerances;

(1) The amount of concrete covering
reinforcement in bridge decks shall not
deviate from that specified by more than
1/4 inch if the cover specified is more than
2-1/2 inches. nor by more than 1/8 inch if
the cover specified is 2-1/2 inches or less.

(2) The amount of concrete cover
protecting reinforcement in all other
concrete shall not deviate from that
specified by more than 1/2 inch if the
specified cover is more than 2-1/2 inches.
nor by more than 1/4 inch if the cover
specified is 2-1/2 inches or less.

(3) The spacing of reinforcing bars shall
not deviate from the required spacing by
more than 1 inch.

Reinforcement shall be secured in position so
that it will not be displaced during the placing
of the concrete. and special care shall be
exercised to prevent any disturbance of the
reinforcement in concrete that has already
been placed. Bars shall not be field bent to the
extent of permanent set nor straightened.
except as approved by the contracting officer
or shown on the drawings. Bars bent without
approval shall be replaced in conformance
with drawing 52 (40-0-6263). Welding or
tack welding of reinforcing bars will not be
permitted except at locations shown on the
drawings or where approved by the
contracting officer. Chairs. hangers. spacers.
and other supports for reinforcement shall be
of concrete. metal. or other approved
material. Where portions of such supports will
be exposed on concrete surfaces designated
to receive F2 or F3 finish. the exposed portion
of the supports shall be galvanized or other
corrosion-resistant material. except that



Par. 5.3.13

concrete supports will not be permitted.
Unless otherwise shown on the drawings.
reinforcement in structures shall be so placed
that there will be a clear distance of at least
1 inch between the reinforcement and any
anchor bolts, form ties. or other embedded
metalwork.

d. Reinforcement drawings to be prepared
by the contractor.-The contractor shall
prepare and submit to the Government. for
approval and for informational purposes,
reinforcement detail drawings. including bar­
placing drawings, bar"bending diagrams, and
bat lists, in accordance with the following
provisions.

The contractor's reinforcement detail
d ra win g s S h a I I b e pre par e d fro m
reinforcement design drawings included with
these specifications.

At least 60 days before scheduled concrete
placement. the oontractor shall submit to the
Construction Engineer, Water and Power
Resources Service, 201 North Central
Avenue-Suite 2200, Phoenix AZ 85073, for
approval. one reproducible and one print of
each of his reinforcement detail drawings for
the following structures: '

(1) Overchute pier.

(2) Bridges.

The Government will require 25 calen'dar days
for review of reinforcement detail drawings
and th is review ti me wi II apply to eac h
separate submittal or resubmittal as provided
in paragraph 1.2.3.

At least 30 days before scheduled concrete
plaoement. the contractor shall submit to the
Construction Engineer at the above address,
for informational purposes, one reproducible
of each of his reinforcement detail drawings
for ·all structures not listed above.

The contractor's reinforcement detail
drawings shall be prepared following the
rec omrn end at ion s esta b lis he d by the
American Concrete Institute's "Manual of
Standard Practice for Detailing Reinforced
Concrete Structures" (ACI 315-74) unless
otherwise shown on the reinforcement design
drawings. The contractor's drawings shall
show necessary details for checking the bars
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during placement and for use in establishin!ll
payment quantities.

Th e co ntractor' S re info rce ment d eta i'l
drawings shall be clean, legible, and accurate
and checked by the contractor before
submittal. If any reinforcement detail drawing
or group of drawings requiring approval is not
of a quality acceptable to the Government. the
entire set or group of drawings will be
returned to the contractor, without approval,
to be corrected and resubmitted. Acceptable
reinforcement detail drawings will be
reviewed by the contractin officer for
adequacy of general design and controlling
dimensions. Errors, omissions, or corrections
will be marked on the prints or otherwise
relayed to the contractor. and one print of
each drawing will be returned to the
contractor for correction. The contractor shall
make all necessary correotions shown on the
returned prints. The corrected drawings need
not be resubmitted unless corrections are
extensive enough, as determined by the
contracting officer, to warrant resubmittal.
Such Government review and approval shall
not relieve the contractor of his responsibility
for the correctness of details or for
conformance with the requirements of these
specifications.

e. Measurement and payment.­
Measurement for payment of reinforcing bars
will be based on the weight of the bars placed
in the concrete in accordance with the
contractor's drawings when conformance
with these specifications draWings has been
determined at the time of embedment.

Except as otherwise provided below. payment
for furnishing and placing reinforcing bars and
fabric will be made at the unit price per pound
bid in the schedule for furnishing and placing
reinforcing bars, which unit price shall include
the oost of preparing reinforcement detail
drawings. including bar-placing drawings and
bar-bending diagrams; of submitting the
drawings to the Government of preparing all
neoessary bar lists and cutting lists; of
furnishing and attaching wire ties or other
approved supports; and of cutting, bending,
cleaning, and securing and maintaining in
position, reinforcing bars and fabric as shown
on the drawings.

Nod ire c t pay men t wi II be ma de for
reinforcement used in the concrete items
speciffed in subparagraph 5.3.22.a.
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5.3.14 DOWELS FOR BRIDGES.

The contractor shall furnish all dowels required
for completion of the bridges.

The dowels shall be smooth round bars
conforming to Federal Specification QQ-S­
632C. type I, class 60.

Details for dowels for bridges are shown on the
drawings for the bridge abutments.

Dowels shall be placed in the concrete where
shown on the drawings or where directed and
will be inspected for compliance with
requirements as to size, shape, length. position.
and amount after they have been placed.

Before the dowels are embedded in concrete,
the dowel surfaces shall be cleaned of all dirt
grease. or other foreign substances which in the
opinion of the contracting officer are
objectionable.

The dowels shall be accurately placed and
secured in position so that they will not be
displaced during the placing of the concrete.

Measurement for payment of dowels will be
made only of the weight of the dowels placed in
the concrete, in accordance with the drawings.
or as directed.

Payment for furnishing and placing dowels will
be made at the unit price per pound bid in the
schedule for furnishing and placing reinforcing
bars, which unit price shall include the costs of
furnishing all the materials and placing the
dowels and of providing voids in the bridge
diaphragm for dowels.

5.3.15 PREPARATIONS FOR
PLACING

a. General.-No concrete shall be placed until
all formwork, instatlation of items to be
embedded. and preparation of surfaces
involved in the placement have been
approved.

The contractor shall supply concrete
placement checkout cards satisfactory to the
Government and shall provide a watertight
container for such cards at a convenient
location near each individual concrete
placement site. The cards shall list all the
various work items, for example, "Cleanup"
and "Embedded items," required prior to
placement of concrete, After.each·work item

5-35

Par. 5.3.14

for an individual placement has been
completed. that item on the card shall be
signed by the contractor or his representative
signifying completion of the required work.
Authorized Government personnel will inspect
the work during and after completion of each
phase of the preparations. and if the work is
satisfactory. will sign the checkout card.
Approval of preparations for placement will
not be complete until the contractor or his
representative and authorized Government
personnel have approved, by signature. all
applicable items for that placement. The use
of placement checkout cards may be waived
by the Government where their use is
impracticable.

All surfaces of forms and embedded materials
shall be free from curing compound, dried
mortar from previous placements, and other
foreign substances before the adjacent or
surrounding concrete placement is begun.

Prior to beginning concrete placement the
contractor shall make ready a sufficient
number of properly operating vibrators and
operators, and shall have readily available
additional vibrators to replace defective ones
during the progress of the placement. The
Government inspector at the placement may
require that the contractor delay the start of
the concrete placement until the number of
working vibrators available is acceptable.

b. Foundation surfaces.-AII surfaces upon or
against which concrete is to be placed shall
be free from water. mud, and debris.

(1) Rock surfaces shall be free from oil.
objectionable coatings, and loose,
semidetached and unsound fragments.
Immediately prior to placement of
concrete, surfaces of rock shall be washed
with an air-water jet and shall be brought to
a uniform surface-dry condition.

(2) Earth foundations shall be damp when
concrete is placed against them. Surfaces
shall be wet to a depth of 6 inches or to
impermeable material. wichever is less.
before concrete is placed.

c. Construction joints.-Construction joints
are defined as concrete surfaces upon or
against which concrete is to be placed and to
which new concrete is to adhere but which
have become so rigid that the new concrete
cannot be incorporated integrally with that
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previously placed. Construction joints shall be
clean. rough. and surface dry when covered
with fresh concrete. Cleaning shall consist of
the removal of all laitance. loose or defective
concrete. coatings. sand. curing compound.
and other foreign material. Construction joints
shall be wet sandblasted. washed thoroughly
with air-water jets. and surface dried prior to
placement of adjoining concrete. The
sandblasting. washing. and surface drying
shall be performed at the laSt opportunity
prior to placing of concrete. Drying of the
surface shall be uniform and may be
accomplished by air jet.

d. Contraction joints.-Contraction joints
serve to provide for volumetric shrinkage of
monolithic concrete and for movement
between monolithic units at established joints.
thus preventing formation of objectionable
shrinkage cracks elsewhere in the concrete.
Prior to application of wax-base curing
compound to contraction joints. the surfaces
of all joints shall be cleaned thoroughly of
accretions of concrete or other foreign
material by scraping. chipping. or other means
approved by the contracting officer. Curing
compound shall not be removed. but shall
remain on these joints and be kept intact until
adjoining concrete is placed. Waterstops.
reinforcing bars. and other embedded items
shall be free of curing compound when
adjoining concrete is placed.

5.3.16 PLACING

a. General.-the contractor shall notify the
contracting officer before batching begins for
placement of concrete. Unless inspection is
waived for that specific placement. placing
shall be performed only in the presence of an
authorized Government inspector. Placement
shall not begin until after all preparations are
complete and the concrete placement check­
out card has been signed by the contractor or
his representative and the authorized
representative of the contracting officer.
substantiating completion of all preparations
for that placement.

All surfaces upon or against which concrete
is to be placed shall be prepared in
accordance with paragraph 5.3.15.

Retempering of concrete will not be
permitted. Any concrete which has become
so stiff that proper placing cannot be assured
shall be wasted.
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Concrete shall not be placed in standing water
except with written permission of the
contracting officer. and the method of placing
shall be subject to approval. Concrete shall
not be placed in running water. and shall not
be subjected to running water until after the
concrete has hardened.

Concrete shall be deposited as nearly as
practical in its final position and shall not be
allowed to flow in such a manner that the
lateral movement will cause segregation of
the coarse aggregate from the concrete mass.
Methods and equipment employed in
depositing concrete in forms shall·minimize
clusters of coarse aggregate. Clusters that
occur shall be scattered before the concrete
is vibrated.

Forms shall be constantly monitored and their
position adj usted as necessary d uri ng
concrete placement in accordance with
paragraph 5.3.11.

All concrete shall be placed in approximately
horizontal layers. The depths of layers shall not
exceed 20 inches. The Government reserves
the right to require lesser depths of layers
where concrete cannot otherwise be placed
and consolidated in accordance with the
requirements of these specifications. All
construction joints which intersect exposed
concrete surfaces shall be made straight and
level or plumb except as shown otherwise on
the drawings.

Except as shown otherwise on the drawings.
construction joints intersecting sloping
exposed concrete surfaces shall be inclined
near the exposed surface to prevent
featheredges. The angle between such
inclined surface and the form shall be not less
than 50° nor more than 130°. and that
surface angle shall extend into the concrete
member for at least 3 inches.

To facilitate consolidation at construction
joints. structural concrete placements may be
started with an oversanded mix containing
3/4-inch-maximum-size aggregate: a
maximum net water-cementious materials
ratio of 0.4 7. by weight 2 percent additional
sand. by weight of total aggregate. based on
standard 3/4-inch mix; 6 percent air. by total
volume of concrete: and having a maximum
slump of 4 inches. The oversanded mix shall
be placed 2 to 6 inches deep on the joint at
the bottom of the placement.
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In placing concrete on unformed slopes so
steep as to make internal vibration of the
concrete impractical without forming, the
concrete shall be placed ahead of
nonvibrating slip-form screed extending
approximately 2-1/2 feet back from its
leading edge. Concrete ahead of the slip-form
screed shall be consolidated by internal
vibrators so as to insure complete filling under
the slip-form.

A cold joint is an unplanned joint resulting
when a concrete surface hardens before the
next batch is placed against it. Cold joints are
undesireable and should be avoided.
However, int he event 0 fe qui p men t
breakdown or other unavoidable prolonged
interruption of continuous placing, cold joints
are permitted. If such unavoidable delays in
placing occur which make it appear that
unconsolidated concrete may harden to the
extent that later vibration will not fully
consolidate it. the contractor shall
immediately consolidate such concrete to a
stable and uniform slope. If delay of
placement is then short enough to permit
penetration of the underlying concrete,
placement shall resume with particular care
being taken to thoroughly penetrate and
revibrate the concrete surface placed before
the delay. If concrete cannot be penetrated
with a vibrator, the cold joint shall be then
treated as a construction joint.

Care shall be taken to prevent cold joints
when placing concrete in any part of the work.
The concrete-placing rate shall insure
concrete is placed while the previously
placed, adjacent concrete is plastic so that the
concrete can be made monolithic by normal
use of the vibrators.

Concrete shall 110t be placed in rain
sufficiently heavy or prolonged to wash
mortar from concrete. A cold joint may
necessarily result from prolonged heavy
rainfall.

The contractor shall be entitled to no
additional payment over the unit prices bid in
the schedule for concrete, by reason of any
limitations in the placing of concrete required
under the provisions of this paragraph.

b. Transportation.-The methods and
equipment used for transporting concrete
from the batch plantto its final position in the
placement andthe time that elapses during
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transportation shall not cause measurable
segregation of coarse aggregate or slump loss
during transportation exceeding. 2 inches.

Concrete shall be deposited as near as
practical to its final position by use of buckets,
conveyors, or concrete pumps. The use of
aluminum pipe or chutes for delivery of
concrete will not be permitted. Concrete
buckets shall be capable of promptly
discharging concrete of the specified mix
design and the dumping mechanism shall be
capable of discharging at one location small
portions of concrete fromafull bucket.
Buckets and conveyors shall be designed for
attaching drop chutes or tremies which shall
be used to deposit concrete whenever the
concrete must be dropped more than 10 feet
from the bucket to the placing surface.

If used to transport concrete, truck mixers
shall meet the applicable requirements of
paragraph 5.3.9 for truck mixers. Just prior to
discharging, a few revolutions of the. drum at
mixing speed will be required.

Buckets, chutes, hoppers, pumps, transit mix
trucks, and other equipment shall readily
handle and place concrete of the specified
slump. The contractor shall, when directed,
replace inadequate transporting equipment
with acceptable equipment.

c. Conso Ii da ti 0 n .-C 0 ncrete sha II be
consolidated by vibration. The vibration shall
be sufficient to remove all undesirable air
voids from the concrete. including the air
voids trapped against the forms. After
consolidation, the concrete shall be free of
rock pockets and honey comb areas and shall
be closed snugly against all surfaces of forms
and embedded materials. All concrete shall be
properly consolidated before it hardens.

Except as hereinafter provided, consolidation
of all concrete shall be by immersion-type
vibrators. Immersion-type vibrators shall be
operated in nearly vertical position and the
vibrating head shall penetrate and revibrate
the concrete in the upper portion of the
underlying layer. Care shall be exercised to
avoid contact of the vibrating head with
embedded items and with formed surfaces
which will later be exposed to view. Concrete
shall not be placed upon other plastic
concrete until the previously placed concrete
has been thoroughly consoliddted.
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Form vibrators shall be used in conjunction
with slip-form lining machines to consolidate
concrete in unreinforced canal linings. Such
vibrators shall be arranged for effective
uniform consolidation of the concrete. The
Government may remove samples of the
hardened concrete for testing and
examination. and the contractor shall repair.
at no cost to the Government. concrete from
which'such samples are removed.

Immersion-type vibrators shall be operated at
speeds of at least 7.000 revolutions per
minute when immersed in concrete. The
contractor shall immediately replace
improperly operating vibrators with
acceptable vibrators.

5.3.17 FINISHES AND FINISHING

a. General.-The classes of finish and the
requirements for finishing of concrete
surfaces shall be as specified in this paragraph
or as otherwise indicated on the drawings.
The contractor shall notify the contracting
officer before finishing concrete. Unless
inspection is waived in each specific case.
finishing of concrete shall be performed only
when a Government inspector is present.
Con.crete surfaces will b'e tested by the
Government in accordance with paragraph
5.3.12 where necessary to determine
whether the concrete surface is within the
specified tolerances. Finished concrete which
is not within the specified tolerances shall be
repaired in accordance with paragraph
5.3.20.

b. Formed surfaces.-The classes of finish for
formed concrete surfaces are designated by
the symbols Fl. F2. and F3. Unless otherwise
specified or indicated on the drawings. the
classes of finish shall apply as follows:

(1) Fl.-Finish Fl applies to formed
surfaces upon or against which fill material
or concrete is to be placed. Holes left by the
removal of fasteners from the ends of tie
rods shall be filled after form removal as
required in paragraph 5.3.20.

(2) F2.-Finish F2 applies to all formed
surfaces not permanently concealed by fill
material or concrete. or not required to
receive finish F3.

(3) F3.-Finish F3 applies to formed
surfaces. the appearance of which is
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considered by the Government to be of
special importance. such as surfaces of
structures prominently exposed to public
view.

Surfaces to receive finish F3 include:

(a) Formed surfaces of bridges exposed
to view. except that surfaces of all bridge
parapets shall receive a sack-rubbed
surface.

c. Unformed surfaces.-The classes of finish
for un for me d con ere t e sur f aces are
designated by the symbols U1. U2. and U4.
Interior surfaces shall be sloped for drainage
where shown on the drawings or (fir.ected.
Su rfa ces wh ic h wi II be exposed to the
weather. and which would normally be level.
shall be sloped for drainage. Unless the use of
other slopes or level surfaces is indicated on
the drawings or directed. narrow surfaces.
such as tops of walls and curbs. shall be sloped
approximately three-eighths of an inch per
foot of width; and broader surfaces. such as
walks. roadways. platforms. and decks. shall
be sloped approximately one-fourth of an inch
per foot. Unless otherwise specified or
indicated on the drawings. these classes of
finish shall apply as follows:

(1) U1.-Finish U1 (screeded finish) applies
to unformed surfaces that will be covered
by fill material or by concrete. Finish U1 is
also used as the first stage of finishes U2
and U3. Finishing operations shall consist
of sufficient leveling and screeding to
produce even uniform surfaces.

(2) U2.-Finish U2 (floated finish) applies to
unformed surfaces not permanently
concealed by fill material or concrete. or
not required to receive finish U1 or U4.

Floating may be performed by use of hand­
or power-driven equipment. Floating shall
be started as soon as the screeded surface
has stiffened sufficiently and shall be the
minimum necessary to produce a surface
that is free from screed marks and is
uniform in texture.

After the surfaces of roadway slabs of
concrete bridges have been wood floated.
the surfaces shall be given a broom finish.
The finish shall be applied when the water
she.en has practically disappeared. The
broom shall be drawn tran,Jversely across·
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the pavement with adjacent strokes slightly
overlapping. The brooming shall be
completed before the concrete is in such
condition that the surface will be torn or
unduly roughened by the operation. The
finished surface shall have a uniform
appearance and shall be free of
corrugations exceeding 1/16 of an inch in
depth. Brooms shall be of a quality, size,
and construction, and be so operated, as to
produce a surface finish satisfactory to the
contracting officer.

(3) U4.-Finish U4 applies to canal linings.
The finished surface shall be equivalent in
evenness, smoothness, and freedom from
rock pockets and surface voids to that
obtainable by effective use of a long­
handled steel trowel. Light surface pitting
and light trowel marks will not be
considered objectionable. Where t.he
surface produced by a lining machine
meets the specified requirements, no
further finishing operations will be required.

The top portion of the side slopes of the
canal lining extending 5 feet vertically
below the top of the lining shall receive a
nonskid longitudinal brush finish as
approved by the contracting officer.

5.3.18 PROTECTION

The contractor shall protect all concrete against
damage until final acceptance by the
Government.

Fresh concrete shall be protected from
precipitation. The contractor shall provide such
protection to prevent erosion of fresh concrete
whenever such precipitation, either periodic or
sustaining, is imminent or occurring.

When precipitation appears imminent, the
contractor shall immediately make ready at the
placement site all materials which may be
required for protection of fresh concrete. The
Government may delay placement of concrete
until adequate provisions for protection against
weather are made.

All fresh concrete surfaces shall be protected
from contamination and from foot traffic until
the concrete has hardened. Hardened concrete
surfaces which receive U2 finish shall be
protected against damage from foot traffic and
other construction activity by covering with
protective mats, plywood, or by other effective

Par. 5.3.17

means. Methods of protection shall be subject
to approval by the Government.

Concrete curing membranes shall be kept intact
and other curing materials and processes shall be
maintained as necessary to assure continuous
curing for the minimum specified curing time.
Protection of curing membranes and other
curing methods shall be as described in
paragraph 5.3.19.

5.3.19 CURING

a. General.-The contractor shall furnish all
materials and perform all work required for
curing concrete.

Concrete shall be cured either by water curing
in accordance with subparagraph d. or by the
use of wax-base or water-emulsified, resin­
base curing compound, except as otherwise
specified below. The curing compound shall
be white.

Exposed surfaces of concrete in bridges
except top surfaces of bridge decks structure
shall be cured by the use of a clear water­
emulsified, resin-base curing compound.

Surfaces of construction joints shall be cured
by application of type I. class A or type II. class
A curing compound in accordance with
subparagraph e. and shall immediately, prior
to placement of concrete on or against the
joints, be prepared in accordance with
paragraph 5.3.15.

Contraction joint surfaces shall be cured by
application of type I curing compound in
accordance with subparagraph e.AII
extraneous concrete accretions and other
foreign materials shall be removed from the
surfaces of contraction joints to provide a
smooth clean surface prior to application of
type I curing compound.

Surfaces of concrete in canal linings shall be
cured by application of type I. class A or type
II, class A curing compound in accordance
with subparagraph e.

The unformed top surfaces of bridge decks
shall be cured for 14 days with a damp sand
cover or curing mats cover. The sand or curing
mats shall not be kept so wet as to allow water
to drain from it and stain other concrete. The
sand or curing mats shall be removed after the
expiration of the curing period.

I
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All concrete surfaces shall be treated as
specified to prevent loss ofmoisture from the
concrete until the required curing period has
elapsed or until immediately prior to
placement of other concrete or backfill
against those surfaces. Only sufficient time to
prepare construction joint surfaces and to
bring them to a surface-dry condition shall be
allowed between discontinuance of curing
and placement of adjacentconcrete.

As soon as unformed concrete surfaces have
been finished as specified and have attained
a dull appearance free from ble.ed water and
moist sheen they shall be treated as specified
herein.

Forms shall be removed within 24 hours after
the concrete has hardened sufficiently to
prevent structural collapse or other damage
by careful form removal. Where required,
repair of all minor surface imperfections shall
be made immediately after form removal and
prior to curing. Minor surface repair shall be
completed within 2 hours after form removal
and shall be immediately followed by the
initiation of curing by the applicable method
specified herein. Concrete surfaces shall be
kept continuously moist after form removal
until initiation of curing.

b. Materials.-Materials tise(j for curing shall
meet the following requirements:

(1) Water.-Water used for curing shall
meet the requirements of paragraph 5.3.4
for water used in mixing concrete.

(2) Curing compound.-Type I curing
co mp 0 un d s s h a lie 0 n for m tot h e
requirements afWater and Power
Resources Service "Specifications for
Concrete Curing Compound" dated
October 1, 1980.

c. Sampling, testing, and certification.-The
Government will test orrequire approved
manufacturer's certificiafion of all curing
compound prior to use. However, acceptance
of the material under clause No.1 0 of the
General Provisions, "Inspection and
Acceptance," will nofbe made until the
material has been satisfactorily applied at the
jobsite.

The contractor shall furnish copies of all
purchase orders for curing compound to the
contracting officer's representative at the
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jobsite. Copies of the purchase orders shall be
furnished far enough in advance of planned
use so that the samples if required will be
available to the Government to allow a testing
period of at least 45 days. The contractor will
then be informed in writing whether materials
covered by each purchase order will be tested
or whether manufacturer's certification will be
required. The Government will act on any
required certifications as to conformance to
specifications within 16 days after receipt of
the certifications by the Government and will
notify the contractor.

Manufacturer's certification if required shall
be furnished to the contracting officer's
representative at the jobsite. The
manufacturer shall certify that the material is
within 1 percent (by weight of each individual
constituent) of the same composition as
material which previously has been found to
comply with the specifications when
completely tested and shall specify
identification data including Water and Power
Resources Service specifications number,
batch number, materials identification, and
quantity.

Samples of curing compound if required shall
be 1 quart in size and included with each
sample shall be a certification that the sample
is from the actual batch from which shipments
are to be furnished. Samples and
accompanying certifications shall be fully
identified as preViously described and shall be
furnished, shipping costs prepaid, by the
contractor to: Water and Power Resources
Service, Attn D-1521, POBox 25007,
Denver CO 80225. The contractor shall be
responsible for the accuracy of all
certifications submitted and data contained
therein whether submitted by him, a
manufacturer, or a subcontractor. The costs
and delays that result from rejection of
materials or inadequate certifications shall be
the responsibility of the contractor.

d. Water curing.-Concrete cured with water
shall be kept wet for at least 14 days from the
time the concrete has attained sufficient set
to prevent detrimental effects to the concrete
surfaces. The concrete surfaces to be cured
shall be kept wet by covering them with water­
saturated material; by using a system of
perforated pipes, mechanical sprinklers, or
porous hose; or by other methods which will
keep all surfaces continuously (not
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periodically) wet. All curing methods are
subject to approval by the contracting officer.

Water curing of concrete may be reduced to
6 days during periods when the mean daily
temperature in the vicinity of the worksite as
determined by the contracting officer is less
than 40 0 F. If during the prescribed period of
water curing ambient temperatures are such
that concrete surfaces may freeze, water
curing shall be temporarily discontinued.

e. Curing with type I or II compound.-Curing
by this method shall be by application to
designated concrete surfaces to provide a
water-retaining film. The curing compound
shall be reapplied as necessary to maintain a
continuous water-retianing film on the
surfaces. The curing compound shall be mixed
thoroughly and spray applied to the concrete
surfaces in one coat to provide a continuous
uniform film over the concrete. The coverage
shall not exceed 150 square feet per gallon.
On rough surfaces, the coverage rate shall be
decreased as necessary to obtain the required
continuous film. Special care shall be taken to
insure.ample coverage with the compound at
edges, corners, and rough surfaces: and to
keep curing compound off waterstops and
reinforcing bars. Equipment for applying
curing compound and the method of
application shall be in accordance with the
provisions of chapter VI of the Eighth Edition
of the Bureau of Reclamation Concrete
Manual.

In order to assure bond of curing compound
the contractor shall, where and as directed by
the contracting officer, remove excessive
form oil from concrete surfaces bywashing
with a solution of trisodium phosphate
followed by a thorough rinsing of the surfaces
with clear water. The trisodium phosphate
wash will be required only when it is
determined by the contracting officer that the
amount of form oil on the concrete will impair
the bond of the curing compound.

Where curing compound is to be applied,
formed concrete surfaces shall be kept
continuously moist by repeated light spraying
with water until immediately prior to
application of curing compound. Curing
compound shall be applied as soon as the
surface film of moisture has disappeared but
while the concrete still has a damp
appearance.
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Par. 5.3.19

After application of the curing compound has
been completed and the coating is dry to
touch, all remaining required concrete repairs
shall be performed without delay in
accordance with paragraph 5.3.20.
Completed repairs shall be moistened and
coated with curing compound in accordance
with the foregoing requirements.

The contractor shall, where and as directed by
the contracting officer, remove excessive
form oil and other contaminants from
concrete surfaces by washing with a solution
of trisodium phosphate followed by a
thorough rinsing of the surfaces with clear
water. The contractor shall prevent exposed
concrete surfaces including those below the
work area from becoming stained during the
washing operations. The trisodium phosphate
wash will be required only when it is
determined by the contracting officer that the
amount of form oil on the concrete will impair
the bond of the curing compound or when the
surface is unsightly due to other
contamination.

Where curing compound is to be applied,
formed concrete surfaces shall be kept
continuously moist by repeated light spraying
with water until immediately prior to
application of the curing compound. Curing
compound shall be applied as soon as the
surface film of moisture has disappeared but
while the concrete still has a damp
appearance.

After application of the curing compound has
been completed and the coating is dry to
touch, all remaining required concrete repairs
shall be performed without delay in
accordance with paragraph 5.3.20.
Completed repairs shall be moistened and
coated with curing compound in accordance
with the foregoing requirements.

f. Protection of curing memebranes.­
Wax-base compound and resin-base
compound shall be maintained to provide a
moistureproof membrane for curing concrete
for the minimum period specified. Any curing
compound that is damaged or that peels from
concrete surfaces within 28 days after
application, shall be repaired without delay by
moistening the concrete and applying
additional compound in a manner satisfactory
to the contracting officer.



Par. 5.3.19

Where foot traffic and other construction
activity is necessary on concrete being cured
by wax-base compound or resin-base
compound. the curing memebrane shall be
protected by covering with sand or earth not
less than 1 inch thick with plywood or by other
effective means approved by the contracting
officer. Any protective covering shall not be
placed on curing compound until the
compound is dry. The contractor shall remove
all such protective coverings before final
acceptance of the work.

g. Cost.-The cost of furnishing all materials
and performing all work for curing concrete
shall be included in the price bid in the
schedule for the concrete on which the
particular curing methods are required.

5.3.20 REPAIR OF CONCRETE

a. General.-Concrete shall be repaired in
accordance with this paragraph and Bureauof
Reclamation "Standard Specifications for
Repair of Concrete:' dated November 15.
1970. The following revisions are hereby
made in the Standard Specifications:

(1) Delete subparagraph 2a. and
substitute therefor the following:

"a. Epoxy resin.-The epoxy resin for
epoxy mortar shall meet the
requirements of ASTM designation:
C 881 for a type III. grade 2. class C
epoxy system with the following
additional requirements:

"(1) It shall be a 1OO~percent solids
system and no diluent wetting agents
or volatile solvents shall be
incorporated.

"(2) The curing agent shall be a
tertiary amine type. combined with
d ic h10 ro ethyl forma I po Iysu Ifi d e
polymer as a flexibilizer.

"The epoxy resin for bonding fresh
concrete to hardened concrete shall
meet the requirements of ASTM
designation: C 881 for a type II. grade 2.
class C epoxy system. In addition. it shall
be a 100-percent solids system and no
diluents. wetting agents. o,r volatile
solvents shall be incorporated. Epoxy
resin for bonding epoxy mortar repairs
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may be the same type as specified for
use in the epoxy mortar."

(2) In subparagraph 2e.. page 2. delete the
sentence beginning in line 5 and substitute
therefor the following: "The samples shall
be submitted. at least 30 days prior to use
in the work. to: Construction Engineer.
Water and Power Resources Service.
Arizona Projects Office. 201 North Central
Avenue-Suite 2200. Phoenix AZ 85073.
for subsequent submission. unless
otherwise directed by the contracting
officer. to: Water and Power Resources
Service. Attn 0-1510. POBox 25007.
Denver CO 80225."

(3) In paragraph 3. page 2. delete the first
sentence and substitute therefor the
following: "The contractor shall furnish the
contracting officer the manufacturer's
certification of conformance with the
requirements specified in subparagraph
2.a. for epoxy-resin material."

(4) In paragraph 5. page 2. after.line 11,
add the following: "In no event shall
concrete repairs necessary to produce
surfaces conforming to the finishing
requirements of these specifications be
completed later than 60 days after form
removal."

(5) In paragraph 6. page 4, left column.
lines 9 and 21 from top of page, and in
paragraph 11. page 6, right column. first
and seventh lines from bottom of page,
change "Seventh" to "Eighth".

(6) In subparagraph 6.e.. page 4. delete
the sentence beginning with "Epoxy" in the
10th line of the 2nd paragraph and ending
with "weight" in the 14th line. Substitute
therefor the following: "Epoxy mortar will
reuire approximately 5-112 to 6 parts of
well-graded sand to 1 part epoxy. by
weight."

(7) In paragraph 7. page 5. delete lines 7
and 8 from the top of page and substitute
therefor the following: "Where necessary,
forms shall be used to form the edge of new
concrete to which epoxy mortar is later to
be bonded:'.

Imperfections and irregularities on concrete
surfaces shall be corrected in accordance with
paragraph 5.3.12 and paragraph 5 of the
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5.3.22 PAYMENT FOR CONCRETE

Standard Specifications. Minor formed
surface repair shall be completed within 2
hours after form removal. .

c. Cost.-The cost of furnishing all materials
and performing all work required in the repair
of concrete shall be borne by the contractor.

Par. 5.3.20

(1) Concrete in pipe and pipe joints.

a. Construction joints.-Construction joints
are joints which are either purposely placed
in concrete to facilitate construction or which
occur in structures as a result of inadvertent
delays in concrete placing operations.

(2) Concrete required for erecting chain
link fence.

(3) Concrete in precast prestressed
concrete beams for road bridges.

b. Schedule items of concrete.-

(3) The items in the schedule for
reinforced concrete in canal lining and for
unreinforced concrete in canal lining
include all concrete in the canal lining.

(2) The item in the schedule for reinforced
concrete in bridge decks. diaphragms.
parapets. and approach slabs includes all
concrete in bridge decks. diaphragms.
parapets. and approach slabs.

The items of the schedule listed in
subparagraph b. below includes all concrete
required under these specifications except
concrete for the above items.

(1) The item in the schedule for reinforced
concrete in structures includes all
reinforced concrete and unreinforced
concrete required by these specifications
except for the items listed below and those
listed in subparagraph a. above.

Payment for all other concrete in the various
parts of the work will be made at the
applicable unit prices per cubic yard bid
therefor in the schedule. which unit prices
shall include the cost of furnishing all materials
and performing all works required for the
concrete construction except that payment
for furnishing and handling cementitious
materials and payment for furnishing and
placing reinforcing bars and reinforcing fabric
will be made at the unit prices bid in the
schedule for furnishing and handling
cementitious materials and furnishing and
handling reinforcing bars.

SECTION 5.4-SPECIAL CONCRETE
.REQUIREMENTS

5.4.1 JOINTS IN CONCRETE

MEASUREMENT OF CONCRETE5.3.21

Measurement for payment of concrete required
to be placed directly upon or against surfaces of
excavation will be made to the lines for which
payment for excavation is made. Measurement
for payment of concrete in canal lining will be
made to the neatlines shown on the drawings.
The volume of concrete in concrete canal lining
placed at a curve shall be the product of the
cross-sectional area of the canal lining and the
centerline length of the curve. Measurement for
payment of all other concrete will be made to
the neatlines of the structures. unless otherwise
specifically shown on the drawings or prescribed
in these specifications.

a. General.-No direct payment will be made
to the contractor for the following items of
concrete including cement and reinforcing
bars. and the cost thereof shall be included in
the prices bid in the schedule for work where
they are required:

When concrete surfaces are repaired with
epoxy-bonded epoxy mortar. as required or
permitted. the surfaces of the finished epoxy
mortar shall. in areas visible to the public. as
determined by the contracting officer. be
lightly ground or prepared or treated by other
approved methods to eliminate gloss and
produce a surface color and texture that
closely matches the surrounding concr~te

surfaces.

b. Types of repair.-AII repairs shall be made
with concrete. dry pack. or mortar (portland
cement mortar); or with epoxy-bonded
concrete or epoxy-bonded epoxy mortar;
where and as applicable for the type of repair
involved. as provided in the Standard
Specifications.

In measuring concrete for payment the volume
of all openings. recesses. ducts. embedded
pipes. woodwork. and metalwork. each of which
is larger than 100 square inches in cross section.
will be deducted.

I
I.-
I
I~

I
1+

I
I
Ie
I
I
I
I

~

I
I·,

I
{'
I



5-44

b. Materials.-

5.4.2 BRIDGE DECK JOINT

(1) Elastomer.-The elastomer shall be 100
percent polychloroprene (neoprene). The
conractor shall furnish the manufacturer's
certification that the material proposed has
been pretested and will meet the physical
requirements in table 5-0.

I
I-.
I

jl
I

·1

I
I

eI
\~~;

C'•. ,,'..'

> - '<:.'~-:1

I
I
I..
I
·1

I..
I

D 395.
method B
(modified)

D 573

D 412

D 412

D 2240
(modified)

TABLE 5-0

Requirements' ASTM methodProperty

d. Cost.-Except for furnishing and placing
waterstops and for furnishing and placing
sponge rubber filler. the cost of furnishing all
materials and performing all work for
constructing contraction joi nts shall be
included in the applicable prices bid in the
schedule for the concrete for which the joints
are required.

a. GeneraL-The contractor shall furnish and
install bridge deck joints in accordance with
the provisions of these specifications. The
bridge deck joint shall consist of a fabricated
or extruded steel shape which provides a
m e c han i cal a nc h 0 r for apr e for m e d
elastomeric seal and be capable of a total
movement of 2 inches.

Tensile 2.000
strength
minimum
pounds per
square inch

Elongation at 250
break. mini-
mum percent

Hardness. 55+5
type A
durometer

Compression 40 percent
set. 70 hours
at 212 OF.
maximum

Oven aging.
70 hours at
212 of
Tensile 20 percent
strength.
loss. maxi-
mum

Where elastomeric sealant is specified for
contraction joints in concrete. it shall conform
to Bureau of Reclamation "Specifications for
Elastomeric Canal Joint Sealer:' dated
August 1. 1977. class R. type II.

At vertical contraction joints in bridge
abutments and bridge center pier. as shown
on the drawings. wait 72 hours between
adjacent concrete placements.

b. Contraction joints.-Contraction joints are
joints placed in concrete to provide for
volumetric shrinkage of a monolithic unit or
movement between monolithic units. The
joints shall be so constr.ucted that there will be
no bond between the concrete surfaces
forming the joint. Except as otherwise
provided for dowels. reinforcement is never
continuous across a contraction joint.

The location of all construction joints in
concrete work shall be subject to approval of
the contracting officer. and the joints shall be
constructed in accordance with paragraphs
5.3.15 and 5.3.16.

Construction joints are located to facilitate
the contractor's operations. to reduce initial
shrinkage stresses and cracks. to allow time
for the installation of embedded metalwork. or
to allow for the subsequent placing of other
concrete. Bond is required at construction
joints regardless of whether or not
reinforcement is continuous across the joint.

Contraction joints of the types shown on the
drawings shall be constructed at the locations
shown. The joints shall be made by forming
the concrete on one side of the joint and
allowing it to set before concrete is placed on
the other side of the joint. The surface of the
concrete first placed at a contraction joint
shall be coated with curing compound before
the concrete on the other side of the joint is
placed. The curing compound shall conform
to Water and Resources Service
"Specifications for Concrete Curing
Compound:' dated October 1. 1980.

c. Edges.-The contractor shall tool or
chamfer edges of concrete where shown on
the drawings and elsewhere as required. The

. cost of tooling and chamfering edges of
concrete shall be included in the prices bid in
the schedule for the concrete in which the
tooled and chamfered edges are required.

Par. 5.4.1
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TABLE 5-0-Continued

Property Requirements ASTM method

Elongation. 20 percent
loss. maxi-
mum

Hardness. o to plus 10
type· A
durometer
(points
change)

Oil swell. D 471
ASTM oil 3.
70 hours at
212 0 F
Weight 45 percent

change.
maximum

Ozone resis- D 1149
tance

20 percent No cracks
strain.
300 pphm in
air 70 hours
at 104 0 F
(wiped with
toluene to
remove con-
tamination)

Low tempera-
ture recovery.
72 hours at
14 0 F
50 percent 88 percent D-2628-67T
deflection.
minimum

Low tempera-
ture recovery.
22 hours at
minus 20 0 F.
minimum
50 percent 83 percent D-2628-67T
deflection

High tempera-
ture recovery.
70 hours at
212 of mini-
mum
50 percent 85 percent D-2628-67T

deflection I

(2) Structural steeL-Structural steel shall
conform to ASTM designation: A 36 or
A 242.

Par. 5.4.2

(3) Studs.-Studs for anchors shall conform
to ASTM designation: A 1OB. grades 1015
to 1020.

c. Manufacturing requirements.-The bridge
deck joint shall be so constructed as to
provide a waterproof seal. The preformed
elastomeric seal shall be mechanically
anchored to the steel shape.

d. Construction requirements.-The bridge
deck joints shall be installed in the position
shown on the drawings. The elastomeric seal
shall be installed in one continuous length at
such time that it will not be damaged by the
construction operation. If repairs to the joint
are necessary. all repairs shall be made prior
to installation of the seal. Metal joint
inter.faces in contact with the seal shall be free
of rust paint or other foreign material prior
to installation of the seal. The elastomeric seal
shall be bonded to the metal with an adhesive
recommended by the manufacturer of the
seal. Installation procedures shall be as
recommended by the manufacturer.

e. Measurement and payment.­
Measurement for payment for furnishing and
installing bridge deck joint will be made of the
number of linear feet of bridge deck joint in
place. Payment for furnishing and installing
bridge deck joint will be made at the unit price
per linear foot bid therefor in the schedule
which unit price shall include the cost of
furnishing all materials and labor.

5.4.3 RUBBER WATERSTOPS

a. General.-Rubber waterstops shall be
placed in joints where shown on the drawings
or where directed: Provided. That PVC
waterstops conforming to paragraph 5.4.4
may be furnished and placed in lieu of rubber
waterstops.

Type "H" rubber waterstops shall be in
accordance with the details shown on
drawing 54 (40-D-2867).

The contractor shall furnish the waterstops
and all materials and equipment for splicing
waterstops. for fastening waterstops to the
forms and to the supporting reinforcing bars.
and for completing the installation of the
waterstops. The contractor shall provide
suitable support and protection for the
waterstops during the progress of the work
and shall repair or replace at his expense any



Par. 5.4.3

damaged waterstops which. in the opinion of
the contracting officer. have been damaged to
such an extent as to affect the serviceability
of the waterstops. All waterstops shall be
protected from oil, grease. and curing
compound.

b. Material.-

(1)" Rubber waterstop.-The rubber
vvaterstops shall be fabricated from a high­
grade, tread-type compound. The basic
polymer shall be natural rubber or a
synthetic rubber. The material shall be
compounded and cured to have the
following physical characteristics as shown
in table 5P.

(2) Gum rubber and rubber cement.-Gum
rubber and rubber cement shall be suitable
for making field connections in rubber
waterstops as described in subparagraph f.
below.

c. Fabrication.-The rubber waterstops shall
be molded or extruded and cured in such a
manner that any cross section will be dense.
homogeneous, and free from porosity and
other imperfections. The following minor
surface defects will be acceptable:

(1) Lumps and depressions not exceeding
1/4 inch in longest lateral dimensions and

1/16 inch deep with no limit to the
frequency of occurrence.

(2) Lumps and depressions between 1/4
and 1/2 inch in longest lateral dimension
and 3/32 inch deep as long as the
frequency of occurrence does not exceed
six in a 50-foot length. and there is at least
2 inches between any two such defects.

(3) Marks resulting from the tubing
operation or handling during manufacture
with no limit to width or frequency of
occurrence as long as the thickness of
material below the mark is not less than the
minimum thickness.

/
(4) Coarse or grainy surface texture.

(5) Suck-back along. flash lines of molded
goods if not more than 1/16 inch wide.
1/16 inch deep. and not more than 2 feet
long.

The tolerances. shown on the drawing, shall
govern all cross-sectional dimensions. Any
defects which are not within the above
limitations either shall be repaired as
approved by the contracting officer or shall be
removed from the finished product by cutting
out a length of waterstop containing such
defects and splicing the waterstop at that
point. All factory splices shall be molded
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TABLE 5P

Method of test Reauired
Type of test ASTM designation Natural Synthetic

rubber rubber

Tensile strength, pounds per square inch, minimum 0412 3,500 *3,000
Tensile strength at 300 percent elongation, pounds per
square inch, minimum 0412 1,450 1,150

Elongation at break, percent, minimum 0412 500 *450
Shore durometer (type A) 02240 60 to 70 60 to 70
Change in weight, water immersion, percent maximum

(2 days at 70 °C) 0471 5 5
Compression set (constant deflection) percent of
original deflection, maximum o 395, method B 30 30

Accelerated aging (96 hours at 70 °C) percent of
tensile strength before aging, minimum 0573 80 80

Percent of elongation before aging, minimum 0573 80 80
Ozone cracking resistance (7 days at 0.5 p/m at

3S oC) 20 percent elongation 01149 No cracks No cracks

* Polychloroprene shall have a minimum tensile strength of 2,000 pounds per square inch and minimum
elongation of 350 percent.
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d. Tests.-

(3) Methods of tests.-Tests shall be made
in accordance with the methods specified
in subparagraph b.(1) above.

(4) Data to be furnished by manufacturer.­
One certified copy of all laboratory test
reports representing each shipment of

waterstop shall be mailed to the
Construction Engineer. Water and Power
Resources Service. Valley Center. Suite
2200.201 North Central Avenue. Phoenix
AZ 85073.

(2) Field splices in type "H" rubber
waterstops.-AII field splices in type "H"
rubber waterstops shall be molded splices.
All molded splices shall be made by
vulcanizing the splices in a steel mold as
follows: The adjoining ends at splices shall
be beveled at an angle of 45 0 or flatter by
the use of a saw and miter box so that the
ends to be spliced together will be pressed
together when the mold is closed. The
beveled ends and the sides for at least one­
fourth of an inch back from the ends shall
be buffed thoroughly to provide clean.
rough surfaces. All buffed surfaces shall be
given two thin coats of rubber cement and
each coat shall be permitted to dry
thoroughly. A piece of gum rubber cut to
the same dimensions as the beveled face
shall then be applied to the end of one strip
after removing the cloth backing from the

Par. 5.4.3

(1) General.-The waterstops shall be
installed with approximately one-half of the
width of the material embedded in the
concrete on each side of the joint. Care
shall be exercised in placing and vibrating
the concrete about the waterstops to insure
complete filling of the concrete forms
under and about the waterstops and to
obtain a continuous bond between the
concrete and the waterstops at all points
around the periphery of thewaterstops. In
the event the waterstop is installed in the
concrete on one side of a joint more than
1 month priorto the scheduled date of
placing the concrete on the other side of
the joint. the exposed waterstop shall be
covered or shaded to protect it from the
direct rays of the sun during the exposure.

e. Shipping and storing.-Rubber waterstops
may be shipped in rolls to facilitate handling.
but if any roll of waterstop is not to be installed
in a structure within 6 months after receipt of
the material. the roll shall be loosened. All
waterstops shall be stored in as cool a place
as practicable. preferably at 70 0 F or less.
Waterstops shall not be stored in the open or
where they will be exposed to the direct rays
of the sun.

f. Installation.-
/
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Number of
test units

TABLE 50

Size of purchase
order

500 lin ft or less
501 to 1.000 lin ft
1.001 to 5.000 lin ft
5.001 to 10.000 lih ft
Over 10.000 lin ft

Except as otherwise provided below.
general sampling procedures shall be in
accordance with section 6 of Federal Test
Method Standard No. 60 1.

(1) General.-Rubber waterstops shall be
subject to laboratory tests before shipment.
Material for tests shall be furnished by the
manufacturer and all tests shall be made at
the place of the manufacturer of the rubber
waterstops.

(2) Sampling for tests.-Samples for
laboratory tests to determine physical
properties of the compound shall be taken
at random to obtain the following number
of test units from each separate purchase
order as shown in table 50:

At the 0 p t ion of the man uf ac t u re r.
laboratory tests to determine physical
properties of the rubber waterstops
required to be furnished under these
specifications shall be performed on test
specimens cut from (a) test units taken from
the finished rubber product or.
(b) substitute samples furnished in
accordance with paragraph 3.5 of section
6. Federal Test Method Standard No. 601.

splices. Molded splices shall be made by
vulcanizing the splices in a steel mold for a
time sufficient to produce maximum strength
i n the sp Iice. All molded sp Iices sha II
withstand being bent 180 0 around a
2-inch-diameter pin without any separation at
the splice.
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of the waterstops. All waterstops shall be
protected from oil, grease, and curing
COmpound.

(2) Address for submittals.-The data shall
be submitted by the contractor to the
Construction Engineer. Water and Power
Resources Service. Arizona Projects Office.
Valley Center. Suite 2200.201 North
Central Avenue. Phoenix AZ 85073.

c. Material.-PVC waterstops shall be
fabricated from a compound. the basic resin
of which shall be domestic virgin PVC. No
reclaimed PVC or manufacturer's scrap shall
be used. The compound shall contain any
additional resins. plasticizers. stablilizers. or
other materials needed to insure that when
the material is compounded. the finished
product will have the following physical
characteristics:

b. Data to be furnished by the contractor.­

(1) At least 60 days prior to placing any
waterstop, the contractor shall submit
detailed laboratory test reports on the
physical properties. listed in subparagraph
c., of the compound which will be used in
the waterstops to be furnished. together
with a copy of the purchase order for the
waterstops. and a manufacturer's
certificate stating that the waterstops. as
furnished. will meet all requirements of
these specifications. If the contractor
purchases the waterstops under more than
one purchase order. the data and samples
required by this subparagraph shall be
submitted for each separate purchase.
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Method of test Required

ASTM designa- 2.000
tion: D 638.
speed D.
specimen
type IV

ASTM designa- 300
tion: D 638.
speed D.
specimen
type IV

ASTM designa- 600
tion: D 747

Type of test

Tensile
strength.
pounds per
square inch.
minimum

Ultimate elon­
gation. per­
cent
minimum

Stiffness in
flexure.
pounds per
square inch.
minimum

a. General.-If PVC waterstops are furnished
in lieu of rubber waterstops, they shall
conform to the details shown on drawing 54
(40-D-2867).
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Payment for furnishing and placing
waterstops will be made at the unit price per
linear foot bid therefor in the schedule, which
unit price shall include the cost of furnishing
a II ma t e ria I. m akin g fie Ids p Iicesan d
intersections, and installing the waterstops.

g . Mea sur e m e nt and pay men t . ­
Measurement for payment of the rubber
waterstops will be made of the number of
linear feet of waterstops in place measured
along the centerline of the waterstop, with no
allowance for lap at splices and intersections.

The contractor shall furnish all materials for
splices and all field splicing molds and
electrical energy for heating the molds.

Each finished splice shall withstand a bend
test by bending the waterstop 180 °
around a 2-inch-diameter pin without
showing any separation at the splice.

gum rubber. The adjoining strip shall then
be placed accurately in position, and all
edges shall be stitched thoroughly together
with a suitable handstitcher. The mold shall
be heated to a temperature of 290 0 F
before the splice is placed in the mold. The
prepared splice shall be placed in the mold
with the splice in the center of the mold,
and the mold shall be closed tightly to
prevent slipping during the vulcanizing
process. The splice shaH remain in the mold
25 minutes after the mold is closed
completely, during which time the mold
shall be maintained at a temperature of
290 OF.

The contractor shall furnish the waterstops
and all materials and equipment for splicing
waterstops, for fastening waterstops to the
forms and to the supporting reinforcing bars.
and for completing the installation of the
waterstops. The contractor shall provide
suitable support and protection for the
waterstops during the progress of the work
and shall repair or replace at his expense any
damaged waterstops which, in the opinion of
the contracting officer, have been damaged to
such an extent as to affect the serviceability

Par. 5.4.3

5.4.4 PVC WATERSTOPS
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Type of test Method of test Required

d. Fabrication.-AII waterstops shall be
molded or extruded in such a manner that any
cross section will be dense, homogeneous,
and free fro m po r 0 sit y and 0 the r
imperfections.

The waterstops shall be fabricated in
accordance with detail dimensions and
tolerances shown on drawing 54 (40-D­
2867): Provided, That longitudinal ribs on the
webs between bulbs may be incorporated in

the cross section. at the option of the
manufacturer.

Adequate provision shall be made to
completely protect the waterstops during the
progress of the work.

Par. 5.4.4

e. Inspection and tests.-

(1) General.-AII waterstops shall be
sampled at the jobsite. tested, and
approved by the Government before
installation. The contractor shall have the
waterstop available at the jobsite in
sufficient time to allow 30 days for testing
after samples obtained by the Government
have been received in the Denver
laboratories.

(3) Methods of tests.-Test specimens will
be prepared from the samples in
accordance with the U.S. Army Corps of
Engineers Specification CRD-C-5 7 2-7 4,
single copies of which may be obtained free
of charge from the Director, U.S. Army
Engineer Waterways Experiment Station,
POBox 631. Vicksburg MS 39180. Tests
will be made in accordance with the
methods specified in subparagraphc.
above.

(2) Samples for tests.-A representative
sample not less than 12 inches long shall
be cut from each 500 feet of each size and
type of finished waterstop: Provided, That
a minimum of four samples shall be taken
for each size and type from each separate
purchase order. Each sample shall be
marked so that it may be identified with the
specific length of waterstop from which it
is taken.

f. Installation.-Waterstops shall not be
installed until data and field-sampled materials
have been approved. The location and

. embedment of waterstops shall be as shown
on the drawings, with approximately one-half
of the width of the waterstop embedded in the
concrete on each side of the joint. In order to
eliminate faulty installation that may result in
joint leakage, particular care shall be taken
that the waterstops are correctly positioned
and secured during installation. All waterstops
shall be installed so as to form a continuous
watertight diaphragm in the joint unless
otherwise shown.

0.50

80

+0.25.
-0.10

80

+5

ASTM designa­
tion: D 1203.
method A.
0.08-inch­
thick
specimen

U.S. Army
Corps of
Engineers
Specification
CRD-C­
572-74

ASTM designa- No crack-
tion: D 746 ing or

chipping

U.S. Army
Corps of
Engineers
Specification
CRD-C­
572-74

U.S. Army
Corps of
Engin~ers

Specification
CRD-C­
572-74

U.S. Army
Corps of
Engineers
Specification
CRD-C­
572-74

Low tempera­
ture brittle­
ness at minus
35 of

Volatile loss.
change in
weight. per­
cent allowed

Tensile
strength after
accelerated
extraction
test. percent
of tensile
strength be­
fore extrac­
tion test.
minimum

Ultimate elon­
gation after
accelerated
extraction
test. percent
of ultimate
elongation
before
extraction
test. mini­
mum

Change in
weight after
effect of
alkalies test.
percent
allowed

Change in
Shore durom­
eter hardness
after effect of
alkalies test.
percent
allowed
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Par. 5.4.4

Concrete surrounding the waterstops shall be
given additional vibration. over and above that
used for adjacent concrete placement, to
assure complete embedment of the
waterstops in the concrete. Larger pieces of
aggregate near the waterstops shall be
removed by hand during embedment to
assure complete contact between the
waterstop and the surrounding concrete.

Prior to starting installation of the waterstops.
the contractor shall furnish to the
Construction Engineer. Water and Power
Resources Service. Arizona Projects Office.
Valley Center. Suite 2200. 201 North Central
Avenue. Phoenix AZ 85073. a copy of the
manufacturer's recommendations for
installing and making splices in the
waterstops. Splices of waterstops shall be
fabricated only by workmen who have
demonstrated. to the satisfaction of the
contracting officer. that they are sufficiently
skilled to fabricate the required splices.
Splices in the continuity or at the intersections
of runs of plastic waterstops shall be
performed by heat sealing the adjacent
surfaces in accordance with the
manufacturer's recommendations. A
thermostatically controlled electric heat
sourQ§. shall be used to make all splices. The
correct temperature at which splices should
be made wi II differ withth e materia Is
compounded but should be sufficient to melt
but not char the plastic material. All splices
shall be neat with the ends of the joined
waterstops in true alinement. A miter-box
guide and portable saw shall be provided and
used to cut the ends to be joined to insure
good alinement and contact between joined
surfaces. The spliced area. when cooled and
bent by hand to as sharp an angle as possible.
shall show no sign of separation.

g. Measurement and payment.­
Measurement. for payment. of the PVC
waterstops will be made of the number of
linear feet of waterstops in place measured
along the centerline of the waterstop with no
allowance for lap at splices and intersections.

Paym e n t for fur n ish i ng and p Ia c i n g
waterstops will be made at the unit price per
linear foot bid therefor in the schedule. which
unit price shall include the cost of furnishing
all materials. preparing and submitting data.
furnishing required samples of finish
waterstops. making field splices and
intersections. and installing the waterstops.
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5.4 ..5 SPONGE RUBBER FILLER FOR
CONCRETE JOINTS

a. GeneraL-Elastic filler material consisting
of sponge rubber shall be furnished and
placed in the joints in concrete where shown
on the drawings. Elastomeric sealer shall also
be furnished and placed in the joints wbere
shown.

b. Materials.-

(1) Sponge rubber.-Sponge rubber shall
conform to Federal Specification HH-F­
341 F. type II. class A. sponge rubber:
Provi d ed. That the load req u i red to
compress the test specimen to 50 percent

Jof its thickness before test shall be not less
than 50 pounds per square inch nor greater
than 150 pounds per square inch. Sponge
rubber shall be stored in as cool a place as
practicable. preferably at 70 0 F or less. and
in no case shall the rubber be stored in the
open exposed to the direct rays of the sun.

(2) Copper nails.-Copper nails shall
conform to Federal Specification FF-N­
105B for common copper wire nails.

(3) Adhesive.-Adhesive for fastening the
sponge rubber in place shall be a
nonbituminous adhesive as recommended
by the manufacturer of the filler material.

(4) Elastomeric sealant.-Elastomeric
sea Iant shall conform to Bu rea u of
Reclamation "Standard Specifications for
Elastomeric Canal Joint Sealer." dated
August 1. 1977. class R. type II.

c. Installation.-The sponge rubber filler shall
be cut to the size and shape of the joint
surface. The filler shall be secured to the
concrete in an approved manner, with copper
nails embedded in the first-placed concrete in
such a manner thatthe nailswill protrude from
the j 0 i nt surf ace to bee 0 v ere d at
approximately 12-inch centers. or by adhesive
applied between the filler and the first-placed
concrete.

Joints between adjoining portions of the filler
material shall be sufficiently tight to prevent
concrete from seeping through such joints.
Where sealer material is required. the joint
filler shall be set back from the edge of the
joinno provide the proper recess for installing
sealer material. Elsewhere. unless otherwise
shown on the drawings or dire~ted. the edges
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Par. 5.4.5

Table 5R.-Requirements for
elastomeric compound

elastomeric compound shall meet the
requirements specified in table 5R.

35 percent
maximum

350 percent.
minimum

Minus 40 per­
cent
maximum

2.500 Ib/in2•

minimum

Plus 15 maxi­
mum points

Type A durom­
eter reading
55 to 65

Minus 15 per­
cent
maximum

ANSI/ASTM
D 2240 or
Federal Test
Method Stand­
ard No. 601.
method 3021

ANSI/ASTM
D 412 or
Federal Test
Method Stand­
ard No. 601.
method 4111

ANSI/ASTM
D 412

• ANSI/ASTM
D 395.
method B.
22 hours at
212 0 F or
Federal Test
Method Stand­
ard No. 601.
method 3311 !

'ANSI/ASTM
D 573.
70 hours at
212 OF

ANSI/ASTM
D 573.
70 hours at
212 of

ANSI/ASTM
D 573,
70 hours at

I 212°F

Compression
set

Change in
tensile
strength

Change in
ultimate
elongation

Ultimate
elongation

Change in
durometer
hardness

(c) Compression se1.-

(b) Heat resistance.-

Hardness

Type of test I Test method i Test limits

(a) Hardness and strength.-

}ensile
strength

a. General.-The contractor shall furnish and
pia ee ela sto merie bea ri ng pads at the
locations shown on the drawings and in
accordance with this paragraph. Elastomeric
bearing pads shall be fastened to o.ne
concrete surface with rub berc emen t
recommended by the manufacturer of the
elastomeric bearing pads.

Elastomeric bearing pads shall be stored in as
cool a place as practicable. preferably at
70 ° F or less. Elastomeric bearing pads shall
not be stored in the open or where they will
be exposed to the direct rays of the sun.

(1) Elastomer.-The sole polymer of the
elastomeric compound shall be 100
percent virgin polychloroprene (neoprene)
and shall be not less than 60 percent by
volume of the total compound. The

c. Materials.-

b. Data to be furnished by the contractor.­
The contractor shall submit to the
Construction Engineer. Water and Power
Resources Service, Arizona Projects Office.
Valley Center-'Suite 2200. 201 North Central
Avenue. Phoenix AZ 85073 amanufacturer's
certification stating that the elastomerand
fabric, if used, in the elastomeric bearing pads
as furnished will meet all requirements of
these specifications. If the contractor
purchases the elastomeric bearing pads under
more than one purchase order. the data
required by this subparagraph shall be
submitted for each separate purchase.

Elastomeric bearing pads shall be "laminated"
(consisting of alternate layers of elastomer
and metal or fabric laminates) as shown on the
drawings.

d. Measurement and payment.­
Measurement. for payment. of sponge rubber
joint filler will be made of the area of material
in place. Payment for furnishing and placing
the various thicknesses of sponge rubber joint
filler will be made at the applicable unit price
per square foot bid therefor in the schedule.
which unit price shall include the cost of
furnishing and placing elastomeric sealant.

of the sponge rubber filler shall be placed flush
with the finished surface of the concrete or to
the bottom edge of chamfers.

5A.6 ELASTOMERIC BEARING PADS
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Par. 5.4.6
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Table 5H.-Requirements for
e/astomeric compound-Continued

Type of test I Test method I Test limits

(d) Ozone.-
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+ 118'"

-0 + 1/8"

-0 + 1/4"

Variations

-0 + 1/4"
-0+ 1/2"

Average total thickness
1~114 inches or less

Average total thickness
over 1-1 14 inches

Dimensions and
configurations

36 inches and less
Over 36'inches

(2) Overall horizontal
dimension;-

(1) Overall vertical
dimensions.-

(3) Thicknessof
individual layers of
elastomer (laminated
bearings only)

Plain pads or pads laminated with fabric
laminates may be cut from large Sheets.
Cutting shall be performed in such a manner
as to avoid heating of the material and to
produce a smooth edge with no tearsor other
jagged areasand to cause.as little damage to
the material as possible.

one-eighth inch of elastomer. Edges of metal
laminations shalf be covered with a minimum
of one-eighth inch of elastomer. except at
laminate-restraining devices and' around holes
that will bE;) entirely closed on the finished
structure.

Table' 5S;-Permissib/e variations

Padswith metal laminations shall be molded
to the dimensions shown on the drawings.

e. Tolerances.-Flash tolerance. finish. and
appe.arance shall meet the requirements of
the Third Edition of the RMA Handbook for
Molded and Extruded Products. RMA F3 and
T.063 for molded bearings and RMA F2 for
extruded bearings. The RMA Handbook for
Molded and Extruded Products is published
by the Rubber Manufacturer's Association.
Inc .. 1901 Pennsylvania Avenue NW..
Washington DC 20006. For both plain and
laminated bearings. the permissible variation
from the dimensions and configuration
required by the drawingsand these
specifications shall be as listed in table 55.

No cracks

40lb/inIANSI/ASTM
D 429.
method B

d. Manufacturingrequirements.~Laminated

pads shall consist of 1/2-inch layers of
elastomer restrained at their interfaces"by
bonded metal or fabric laminates. The top and
bottom layers of metal or fabric laminations
shall be uniformly coveredwith a maximum of

(3) Fabric laminas.-Fabriclaminas shall be
single ply at the top and bottom surfaces of
the pad and either double ply or double
strength within the pad. Fabric laminas shall
be woven from 100 percent glass fibers of
"E" type yarn with continuous fibers. The
minimum thread count in either direction
shall be 25 threads per inch. Thefabric shall
have either a crowfoot or an eight-harness
satin weave. Each ply of fabric shall have a
breaking strength of not less than 800
pounds per inch of width in each thread
direction when 3- by 36-inch samples .arE;)
tested on split drum grips. The bond
between double plies shall have a minimum
peel strength of 20 pounds per inch.

(2) Metal laminas.-Metal laminas shall be
rolled mild steel sheets not less than No. 20
gag e i nth i c k ne ss con for min g t 0

ANSI/ASTM A 36 or ANSI/ASTM A 570.
grade 36 or 40.

100 pphm ANSI/ASTM
ozone in D 1149
air by
volume.
20 percent
strain
100 0 F plus
or minus
2 of.
100 hours
mounting
procedure
ANSI/ASTM
D 518.
procedure A

Bond made
during vul­
canization

(e) Adhesion.-
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Table 5S.-Permissib/e variations-Continued

The following values shall be met under
laboratory testing conditions of full-size
bearing pads:

f. Quality assurance.-The Government
reserves the right to require the contractor to
verify the mechanical properties of the
finished bearing pad by laboratory test.

Par. 5.4.6

Tack welding of reinforcing bars will not be
permitted except at locations shown on the
drawings or where approved by the
contracting officer. Welding will not be

unit price per square foot bid therefor in the
schedule.

a. General.-The contractor shall furnish and
erect precast prestressed concrete I beams
for the roadway bridges as shown on the
drawings and in accordance with this
paragraph. The term "members" as used in
this paragraph shall mean "I beams."

b. Approval of precast prestressed concrete
members.-Four prints of all checked drawings
showing details of the precast prestressed
con6ete members shall be submitted by the
contractor for approval to the Water and
Power Resources Service. Attn D-270. PO
Box 25007. Denver CO S0225. One copy of
each drawing and a copy of the transmittal
letter shall be sent to the Construction
Engineer. Water and Power Resources
Service, Valley Center. Suite 2200. 201
North Central Avenue. Phoenix AZ S5073.·

(2) Reinforcing bars.-Reinforcing bars
shall conform to the requirements of
paragraph 5.3.13. except the reinforcing
bars shall conform to ANSI/ASTM A 615,
gradeAO or 60 as specified on the precast
prestressed concrete member construction
drawings. including supplementary
requirements.

(1) Wire strands.-The wire strands shall
conform to ASTM designation: A 41 6.
grade 270.

Any fabrication or procurement of materials
performed prior to approval of details shall be
at the contractor's risk. Approval by the
Government of the contractor's details shall
not be held to relieve the contractor of any
part of the contractor's responsibility to meet
all of the requirements of these specifications
or of the responsibility for the correctness of
the contractor's details.

c. Materials.-

SECTION 5.5-PRESTRESSED CONCRETE

5.5.1 PRECAST PRESTRESSED CON­
CRETE BRIDGE BEAMS

1/S"
1/4"

1/S"

1/S"

+1/S"

+1/S"

-0 + 1/S"

IVariations

Top
Sides
Individual metal

laminates

Dimensions and
configurations

(4) Variation from a
plane parallel to the
theoretical surface (as
determined by
measurements at the
edges of the bearings)

(5) Position of exposed
connection members

(7) Size of holes. slots. or
inserts

(6) Edges cover of
embedded metal laminates
or connection members

(S) Position of holes.
slots. or inserts

(2) The shear resistance of the bearing pad
shall not exceed 75 pounds per square inch
at 25 percent strain of the total effective
thickness after an extended 4-dayambient
temperature of minus 20 0 F.

(1) Compressive strain of any layer of an
elastomeric bearing pad shall not exceed 7
percent at SOO-pounds-per-square-inch
average unit pressure. or at the design
dead-load plus live-load pressure if so
indicated on the drawings.

g. Measurement and paymenL­
Measurement of elastomeric bearing pads for
payment will be made of the area of the
bearing pads in place. Payment for furnishing
and placing 1-inch~thick laminated
elastomeric bearing pads will be made at the
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Par. 5.5.1

permitted in the prestressing bed after the
prestressing steel is installed. .

(3) Concrete for members.-Concrete for
precast prestressed members shaH conform
to the provisions of paragraphs 5.3.1 to
5.3.1 2,inclusive, except as follows:

(a) The design of the members is based
on a concrete compressive strength of
5,000 pounds per square inch at 28
days age. At least 90 percentofthe test
cylinders shall exceed the design
strength.

(b) The cement shall meet the
requirements of ANSI/ASTM C150 for
type II and shall meet the low alkali and
false-set limitations specified therein.
The cement for concrete for the
me m b er s will be ace ep te don
manufacturer's certification. The
certification shall show the type of
c em e n t to be use dand sha II be
accompanied by a mill test report.

(c) The sand and coarse aggregate shall
meet all requirements of ANSI/ASTM
C33. Corse aggregate shall conform to
ANSI/ASTM C33 gn'tdings for size
f'iJ-o. 67 (3/4 inch to No.4).

(d) The slump of concrete after the
concrete has been deposited but before
it has been consolidated shall not exceed
3 inches.

(e) The percentage of air entrained in
the concrete as discharged from the
mixer shall be 3 to 5 percent. by volume,
of concrete. Air-entraining admixture
shall be used if necessary to maintain the
specified air content.

(4) Embedded bearing and anchor plates.­
Steel for bearing and anchor plates
embedded in the members shall conform to
ASTM designation: A 36. End-welded
studs shall conform to ASTMdesignation:
A 108, cold-drawn bars. grade 10150r
1020, either semi or fully killed. If flux­
retaining caps are used, thesteelfor the
caps shall conform to ASTM designation:
A 109, temper NO.4 or 5.

(5) Embedded anchorage devices.-Steel
bars embedded in the exterior beams for
the anchor devices for the intermediate
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diaphragms shall conform to ASTM
designation: A 36. .

Bolts shall conform to ASTM designation:
A307. Couplings shall develop the full
strength of the bolts.

Structural-steel tubing embedded in .the
interior beams for the intermediate
diaphgrams shall conform to ASTM
designation: A 500, grade B.

(6) Anchor bolts.-Anchor bolts shall
conform to ASTM designation: A 325.

d. Manufacturing.-
/ .
(1) Pretensioned design.-The members
shall be precast and prestressed by
pretensioning the longitudinal wirestrands.
No bond sha Ilbe tra nsfe rredto the
concrete nor end anchorages released until
after the concrete has attained a strength
of 4, 0 0 0 pounds per squa rei nc ha s
determined by the contracting officer.
Strands shall be initially tensioned to 70
percent of the minimum ultimate strength
of the strands. Strands which are to be
deflected shall be subjected to a slightly
lower initial tension ofa magnitude such
that after deflecting they are tensioned to
the load specified above.

Prestressing shall be done with approved
jacking equipment. If hydraulic jacks are
us e d. the y s hall be e q ui p p ed wit h
accurately reading pressure gages. The
combination of jack and gage shall be
calibrated and a graph or table showing the
calibration shall be furnished to the
contracting officer. Should other types of
jacks be used. calibrated proving rings or
other devices shall be furnished so that the
jacking forces maybe accurately known.

The prestress strands shall be released in
such a manner that lateral eccentricity shall
be minimized and cracking ofthe member
from the top down shall be prevented.

The minimum transverse spacing of the
strands at the ends of the members shall not
be less than four times the diameter of the
strand. The minimum cover for strands shall
be 1-1/2 inches.

Lifting devices shall be provided near each
el1dof the member. The I:-tstalled lifting
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(d) Out of square 1/8 inch in
12 inches

(2) Dimensional variations.-Variations in
dimensions of precast prestressed
concrete beams:

The curing shall be in accordance with the
following requirements depending on the
method selected:

tested by the contractor in accordance with
ANSI/ASTM C192, C617, and C39. At
least five laboratory test cylinders shall be
made from the mix to be used to assure that
the mix design is adequate. Thereafter,
additional concrete cylinder tests shall be
made whenever there is any change in the
mix being used or if uniform or adequate
strengths are of field cured cylinders not
being obtained.

The members shall be cured by steam
curing, radiant heat curing, or water curing
as hereinafter provided.

Before detensioning, the members shall be
cured u[1til concrete has attained sufficient
compressive strength. At the start of
manufacture, at least six cylinders shall be
made and cured with each member, and
tested in pairs at appropriate time intervals
during the curing period to establish the
duration of curing to produce at least the
concrete strength at release shown on the
drawings. Cylinders shall be cast. cured,
and tested in accordance with ANSI/ASTM
C31, C61 7, and C39. After the curing
method and period have been established,
two cylinders for each shift shall be made
and cured, shall be tested at the end of the
curing period, and shall meet the specified
minimum curing strength cited above
before curing of the members made during
the shift concerned is discontinued. If the
strength of either cylinder is less than that
required, the members concerned shall be
cured for an additional time satisfactory to
the contracting officer to insure the
minimum curing strength requirement is
met. All cylinders shall be tested as soon as
possible after removal from curing while
still in a moist condition. Members cured by
water curing and test cylinders cured by
any of the specified methods shall be
protected from temperatures below 40 0 F
before and throughout the curing period.

(a) Steam or radiant heat curing.­
Low-pressure steam curing shall be done
in a suitable enclosure to maintain the
specified curing temperature and
prevent loss of moisture from the
concrete. The live steam shall not be
applied directly to theco:lcrete forms or

Par. 5.5.1

Maximum
of

1/4 inch

1/8 inch in
10 feet.. 112 inch

1/8 inch in
10 feet.. Maximum

of
3/8 inch

device shall have adequate strength with a
reasonable factor of safety to carryall
anticipated loads during handling and
erection of the member.

The upper bearings and other metalwork
which is embedded in the member shall be
fabricated and installed in a workmanlike
manner. Welding shall conform to
subparagraph f. below.

The top surface of members to be placed
in contact with monolithically placed
concrete shall be roughened by scoring "X"
to a depth of one fourth inch at
approximate l-foot 6-inch centers.

(3) Testing and curing of concrete.­
Specimens used to determine the
compressive strength of the concrete shall
be 6- by 12-inch cylinders made, cured, and

(a) Length Minus ..... 1/8 inch
in 10
feet.

maximum
of 3/4

inch
Plus · ..... 1/8 inch

in 10
feet.

maximum
of 3/4

inch

(b) Depth Minus ..... 1/4 inch
Plus · ..... 1/4 inch

(c) Width Minus ..... 1/4 inch
Plus · ..... 1/4 inch

(e) Straightness

(f) Camber
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concrete. Radiant heat curing shall be
applied by means of pipes circulating
steam. hot oil. or hot water or by electric
heating elements. Pipes and other
heating elements shall not be in contact
with concrete. form surfaces. or test
cylinders. During the cycle of radiant
heat curing. effective means shall be
provided to prevent loss of moisture
from any part of the concrete member.
Moisture shall be applied by a cover of
moist burlap or cotton matting and shall
beretained by covering the member with
plastic sheeting. lappedand sealed atthe
laps and edges. in combination with an
insulating cover or tight enclosure that
will promote even application of heat
and prevent rapid loss of moisture from
the concrete members.

The concrete shall be maintained at a
presteaming temperature between 65
and 100 0 F for at least 3 hours after the
final placement of the concrete to allow
the initial set of the concrete to take
place. The concrete shall be kept
continuously moist during the
presteaming period.

During the application of live steam or Of
radiant heat after presteaming. the
ambient temperature within the curing
enclosure shall increase at an average
rate not less than 20 0 F per hour and not
more than 35 0 F per hour until the
curing temperature is reached. The
curing temperature within the enclosure
shall be not less than 120 0 F and not
more than 160 0 F. The curing
temperature shall be maintained until the
concrete has rea c hedth e desired
strength. Additional curing is not
required after detensioning.

Follow in g the cur i ng per i 0 d. the
concrete shall be protected from drops
in temperature .exceeding 35 0 F per
hour which may damage the concrete.

(b) Water curing.-Concrete in members
shall be cured as soon as the concrete
has attained sufficient set to prevent
detrimental effects to the concrete
surfaces. Water curing shall be
accomplished by covering the concrete
with water-saturated material or by
applying moisture using a system of
perforated pipes. mechanical sprinklers.
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porous hose. or by any other approved
method which will keep all exposed
surfaces continuously wet during the
specified curing period.

e. Handling and placing.-Members shall be
lifted by means of the lifting devices provided
or others of approved design and shall be
maintained in an upright position and
supported near the ends only at all times.

Immediately prior to erection. the surfaces of
members to be placed in contact with
monolithically placed concrete shall be
cleaned by wet sandblasting followed by
thorough washing. to remove all laitance,
coatings. and foreign materials.

Extreme care shall be exercised in lifting,
handling. and storing the members to prevent
cracking or damage. The precast prestressed
members shall be placed to the lines and
grades specified on the drawings.

The transverse rods shall be tightened prior to
grouting the keyway and dowels for fixed
bearings.

The top of surface of the members shall be
washed thoroughly with air-water jets
immediately prior to placement of concrete in
the slab. All pools of water shall be removed
from the surface of the slab form before the
concrete is placed.

f. Welding.-Welding shall be performed only
where called for on the drawings. Surfaces to
be welded shall be freefrom loose scale, rust.
paint. and other foreign matter.

Allwelding shall be performed by the electric­
arc method by a process which will exclude
the atmosphere from the molten metal. Welds
shall be made as specified on the drawings
and in accordance with the conventional
welding symbols of AWS. All welding
equipment. processes. workmanship. and
techniques shall be in accordance with the
latest edition of the American Society
Structural Welding Code D1.1.

g. Payment.-Payment forfurnishing and
erecting the various lengths of AASHTO type
IV and VI precast prestressed concrete bridge
beams for roadway bridges will be made at the
applicable unit price per beam bid therefor in
the schedule. which unit price shall include
the cost of furnishing all matJrials including
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cement. reinforcing bars, pretensioned wire
strands, embedded metalwork, and lifting
devices.

SECTION 5.6-GROUTING MORTAR FOR
EQUIPMENT AND
METALWORK

5.6.1 GROUTING MORTAR FOR
EQUIPMENT AND METALWORK

a. General.-Nonsettling grouting mortar shall
be furnished and placed as required and shall
be in accordance with this paragraph.

b. Nonsettling grouting mortar.-Unless
inspection iswaived in each specific case, the
preblending of the aluminum powder and
cement for the nonsettling grouting mortar
and the mixing and placing of the nonsettling
grouting mortar shall be performed only in the
presence of the Government inspector.

Nonsettling grouting mortar shall be
composed of cement, water, sand, and
aluminum powder. Cement shall be type II
portland cement in accordance with
ANSI/ASTM C 150, and shall meet the false­
set limitation specified therein. Water and
sand shall be in accordance with paragraphs
5.3.4 and 5.3.5, respectively, except that
sand passing a NO.1 6 screen shall be used
when clearances are such that the specified
grading for sand is not suitable. Aluminum
powder for use in the mortar shall be ground;
shall contain no polishing agents, such as
stearates, palmitates, and fatty acids; and shall
effectively produce the desired expansion.

It is contemplated that the mix portions for the
nonsettling grouting mortar will be 1 part
cement to 1-1/2 parts sand, by weight. for a
fluid mortar; and 1 part cement to 2 parts
sand, by weight, for a plastic mortar; each
containing a small amount of preblended
expansive material. The water-cement ratio of
the mortar shall not exceed 0.50, by weight.
and the slump of the mortar shall be the lowest
practicable for the space to be filled. T~e
exact mix proportions and water-cement ratio
for the mortar will be determined by the
contracting officer. The quantity of
preblended expansive material to be used. in
the mortar will be governed by the quantity
and characteristics of the cement used and
will vary as the placing temperature varies,
from about 5.5 ounces of preblended material
per bag of cement for 70 <;> F placing
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temperature to about 8.5 ounces at 40 <;> F
placing temperature. The preblended
expansive material shall be a uniform blend of
1 part aluminum powder to 50 parts cem~nt

by weight. The actual batch of expansIve
mortar will contain approximately 50 to 100
parts aluminum powder per million parts of
cement.

c. Preparation of surfaces and placing
mortar.-Before placing mortars. the surfaces
of base concrete to which the mortar will be
bonded shall be roughened and shall be
cleaned of all laitance, loose or defective
concrete, c uri ng com pou nd and other
coatings, and other foreign material by
effective means. followed by thorough
washing with water. If any delay occurs
between the washing of the concrete and
placing of the mortar, the surface~ of t~e

concrete shall be lubricated by washing with
water immediately before placing of the
mortar. Forms shall be used where required to
confine the nonsettling grouting mortar. The
mortar shall be placed completely filling
spaces adjacent to equipment and metalwork
as shown on the drawings.

d. Curing.-The exposed surfaces of mortar
shall be curedfor 72 hours by keeping them
covered with moist burlap. damp sand. or by
other effective means approved by the
contracting officer.

Loads shall not be applied to the mortar
sooner than 72 hours after placement and
shall be applied only after the mortar has
attained a compressive strength of at least
3,000 pounds per square inch. The time
required for the mortars used to attain this
strength will be determined by the
Government. Care shall be taken when
applying loads on the hardened mortar and
the contractor shall be responsible for any
damage thereto resulting from impact loads
when positioning equipment or metalwork.

e. Cost.-The cost of all work in connection
with placing nonsettling grouting mortar and
the cost of the cement, aluminum powder.
water. and sand for mortar shall be included
in the prices bid in the schedule for the items
of work for which the mortar is required.
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DIVISION 6-METALWORK
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SECTION 6.1-MISCELLANEOUS METAL­
WORK

6.1.1 MISCELLANEOUS METALWORK

a. General.-The item of the schedule for
furnishing and installing miscellaneous
metalwork includes furnishing and installing
the following items of metalwork:

(1) Protective angles on approach slabs or
bridges.

(2) Threaded diaphragm rods for bridges.

(3) Conduit hanger assemblies for
conduits as shown on drawing 30 (344-0­
7188).

(4) Pipe rail on bridge parapets as shown
on drawing 23 (344-0-7180).

Embedded metalwork for precast concrete is
provided for in paragraph 5.5.1.

Where locations and dimensions of
miscellaneous metalwork shown on the
drawings are tentative or subject to change in
accordance with requirements of equipment
furnished. the Government will furnish such
information as it becomes available.

The contractor shall confirm such locations
and dimensions prior to fabrication of the
miscellaneous metalwork.

b. Materials.-

(1) Structural steel.-ANSI/ASTM A36.

(2) Steel pipe.-ANSI/ASTM A 53 or
A 120. Except where extra-strong pipe is
called for on the drawings. pipe shall be
standard-weight pipe. Except where
galvanized pipe is called for on the
drawings. pipe shall be black pipe.
Hydrostatic tests will not be required.

(3) Bolts.-ANSI/ASTM A 307 except
anchor bolts and studbolts. Anchor bolts
shall be as shown on the drawings or as
r eq u i red and s ha II be mad e fro m
ANSI/ASTM A 36 steel. The length of bolt
threads shall be in accordance with ANSI
B18.2.1. Threads shall be class 2 free fit
ANSI coarse-thread series.
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(4) Nuts.-ANSI/ASTM A 563.

(5) Stud anchor~.-Stud anchors and
deformed bar anchors shall be of the sizes
and shape shown on the drawings and shall
be suitable for end welding to steel with
automatically timed stud-welding
equipment.

(6) Threaded diaphragm rods.-ASTM
designation: A 307.

(7) Materials for miscellaneous metalwork
not specifically covered herein by detailed
specifications shall be of good commercial
quality a'pproved by the contracting officer.

c. Fabrication.-AII work shall be equal to the
best modern practice in the manufacture and
fabrication of materials of the type covered by
these specifications. notwithstanding any
omissions from these specifications or
drawings. Fabrication of metalwork shall be in
accordance with the applicable provisions of
the latest AISC "Specifications for the Design.
Fabrication. and Erection of Structural Steel
for Buildings" and the Aluminum
Association's "Specifications for Aluminum
Structures" including all supplementary
provisions and with the details shown on the
drawing. All welding and work related thereto
shall be performed in accordance with the
latest edition of AWS "Structural Welding
Code." Before being laid off or worked.
material. shall be straight and free from sharp
kinks and bends.

Hot-dip galvanizing. where required after
fabrication. shall be in accordance with the
applicable provisions of ANSI/ASTM A 123.
A 385. and A 386.

d. Installation.-AII embedded metalwork
shall be set accurately in position and shall be
supported rigidly to prevent displacement
during placing of the concrete.

e. Measurement and payment.­
Measurement for payment for furnishing and
installing miscellaneous metalwork will be
made of the total weights of the metalwork
furnished and installed regardless of the
materials specified.

Payment for furnishing and installing
miscellaneous metalwork will be made at the
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unit pricce per poun,dbi.d therefor in the
schedule.

Embedded metal in precast concrete bridge
be ams is not i nc,lu de din the i te m for
furnishing and installing miscellaneous
metalwork.
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DIVISION 7-SPECIAL CONSTRUCTION
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SECTION 7.1-SPECIAL STRUCTURE
REQUIREMENTS

7.1.1 FLOATWELLS

a. General.-The contractor shall furnish and
erect pipe vertically and furnish and lay pipe
horizontally for the floatwells as shown on
drawing 50 (344-D-7158). The pipe lengths
and diameters shall be as shown on the
drawings or as directed. Where the wells
require pipe of sufficient length. the pipe may
be furnished in manufactured lengths;
otherwise the pipe shall be cut to lengths
shown on the drawings or as directed.

Pipe erected vertically for the floatwells shall
be reinforced concrete pressure pipe
conforming to paragraph 7.1.2: Provided.
That elliptical reinforcement shall not be used.

Pipe erected horizontally for the floatwells
shall be 4AC40 asbestos-cement pressure
pipe conforming to paragraph 7.1.3 or PVC
pipe conforming to ANSI (ASTM D 1785).

Pipe erected vertically shall have type 3 or 4
bell-and-spigot joints with rubber gaskets and
shall be erected with the bell end up,

Excavation. backfill. and compacted backfill
required for constructing floatwells shall be in
accordance with paragraphs 3.2.4; 3.3.1. and
3.3.2.

Backfill or concrete placed about the pipe
erected vertically shall be placed carefully so
that the pipe will not be moved after erection.

The contractor shall construct concrete bases
and furnish and install precast concrete covers
for the floatwells as shown on drawing 50
(344-D-7158). Concrete in bases and covers
shall conform to paragraphs 5.3.1 through
5.3.20.

b. Measurement and payment.­
Measurement for payment for furnishing and
erecting pipe vertically will be made along the
centerline of the pipe between the ends of the
pipe erected vertically as required on the
drawings or as directed with no allowance for
lap at joints.

Measurement for payment for furnishing and
laying 4-inch-diameter pipe horizontally for
floatwells will be made along the centerline of
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the pipe in place from end to end of pipe with
no allowance for lap at joints.

Payment for furnishing and erecting 36B25
pipe vertically for floatwells will be made at
the unit price per linear foot bid therefor in the
schedule. which unit price shall include the
cost of all work and materials required for
manufacturing and erecting the pipe.
including cutting pipe if required. to heights
shown on the drawing or as directed.

Payment for furnishing and laying 4-inch­
diameter pipe horizontally for floatwells will
be made at the unit price per linear foot bid
therefor in the schedule.

Concrete in the bases and covers for the
floatwells will be measured and paid for as
specified in paragraphs 5.3.4 and 5.3.22.

7.1.2 REINFORCED CONCRETE
PRESSURE PIPE

Reinforced concrete pressure pipe shall be
manufactured and tested and data shall be
submitted for approval in accordance with
Bureau of Reclamation "Standard Specifications
for Reinforced Concrete Pressure Pipe." dated
January 1974. except that the hydrostatic test
requirement shall be waived.

The following revisions are hereby made in the
Standard Specifications:

a. Subparagraph 4.c.(2). page 1. right
column. last line at bottom of page. after
"Federa'" delete "Test Method Standard" and
insert "Specification SS-C-1960/3A",
,
b. Subparagraph 4.c.(2). page 2. left column.
from top of page. delete lines 1 through 6.

c. Subparagraph 4.d.(1). page 2. left coh.,lmn.
line 4 in the subparagraph. change "SS-C­
192G" to "SS-C-1960/3A".

d.. Subparagraph 4.d.(3). page 2. delete lines
9 through 12 and substitute therefor the
following: "conforms to ANSIIASTM C 494
for type A or D chemical admixture. except
that type E chemical admixture will also be
acceptable if it conforms to subparagraph
4.d.(1): Provided",
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e. Subparagraph 4.f.(1 )(b). page 3. right
column. line 15 from top of page. change
"Seventh" to "Eighth".

f. Subparagraph 4.f.(1 )(c). page 3. right
column. line 2. change "3.1" to "4.1".

g. Subparagraph 4.f.(2)(b). page 4. left
column. line 12 from bottom of page. change
"Seventh" to "Eighth".

h. Subparagraph 5.a., page 4. right column.
line 14 ,from bottom of page. change
"Seventh" to "Eighth".

Lin subparagraph 5.d .. page 5. right column.
line 18 from top of page. change "SS-C­
192G" to "SS-C-1960/3A".

j. Subparagraph 7.c.. page 13. line 5. delete
the word "either" and the words "or
intersection"; and in line 7. after the word
"specimens" add the following:

"Reductio n in the a rea of the
circumferential reinforcement resulting
from welding longitudinal reinforcement to
circumferential reinforcement shall be held
to.,a minimum. The circumferential
re,i,nforcementat the welded intersection
shaJldevelop a tensile strength not less than
90 p·ercentof the specified ultimate
strength of the steel furnished."

k. Subparagraph g.. figure 3. page 19; figure
4. page 20; figure 5. page 21; figure 6. page
22; the note and dimension for the inside joint
opening "Cement mortar required when joint
opening averages greater than 3/8 inch" is
deleted.

I. Subparagraph 10.c.. page 25. after line
13. add the following:

"(6) Top and/or bottom of beveled end
pipe."

m. Paragraph 14. page 26. right column. line
3 from top of page. change "220" to "270".

·Cementfor reinforced concrete pressure pipe
sha II meet the requ irements of Federa I
Specification SS-C-1960/3A. for type II.
portland cement. and shall meet the low-alkali
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requirements and false-set limitations
specifiedtherein.

Measurement and payment for furnishing
reinforced concrete pressure pipe will be
made as provided in paragraph 7.1.1.

7.1.3 ASBESTOS-CEMENT PRESSURE.
PIPE

Asbestos~cement pressure pipe shall be
manufactured and tested and data shall be
submitted for approval in accordance with
Bureau of Reclamation "Standard Specifications
for Asbestos-Cement Pressure Pipe," dated
October 15. 1971.

The following revisions are hereby made in the
Standard Specifications:

a. Subparagraph 1.a.. page 1. after line 4.
add the following: "Shipping. receiving.
handling. assembly. and disassembly of
asbestos-cement pressure pipe shall conform
to the 'Recommended Work Practices for
Asbestos-Cement Pipe,' published by the
Asbestos-Cement Pipe Producers Association
or AWWA standard M 16. 'Work Practices for
Asbestos~CementPipe.' .published by
AWWA."

b. Subparagraph 1.b.. ,page 1. lines 13 and
17. after the word "pipe" add the following
"and couplings".

c. SUbparagraph 1.b.. page 1. lines 14 and
18.aftertbeword "pipe" add the following:
"or 300 couplings".

d.ln the'Selection Table. page 3. fourth
column. 'line 13, change the class for symbol
8A275 from "AC25" to "AC35".

e.Subparagraphs 6.a. and 6.b.. pages 6and
7 are deleted entirely and the following
subparagraphs6.a .• 6.b .. and 6.c. are
substituted therefor:

"aC General.-The joint assemblie.s shall be
so formed and accurately manufactLJred
tbat when the pipe units are drawntogether
inthe trenches. the pipe shall form a
continuouswatertight conduit with smooth
and uniform interior surface. and shall
provide for slight movements of any pipe in
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the pipeline due to expansion, contraction,
settlement. or lateral displacement. The
rubber gasket shall be the sole element of
the joint depended upon to provide
watertightness. The ends of the pipe shall
be in planes at right angles to the
longitudinal centerline of the pipe. The
ends shall be finished to regular smooth
surfaces.

"The coupling sleeve shall be fabricated of
asbestos cement and shall be equivalent to
the class of pipe for which it is to be used.
The coupling sleeve shall be accurately
manufactured to fit over the ends of the
pipe and to compress the rubber gaskets in
position between the pipe and the sleeve
when assembled. The sleeve shall be
centered over the joint when assembled in
final position. The shape and dimensions of
the joint shall be such as to provide the
following minimum requirements.

"(1) The rubber gasket shall be of such
size and shape as to provide an adequate
compressive force against the pipe end
and coupling sleeve after assembly to
effect a watertight seal and shall be
confined so that movement of the pipe
or hydrostatic pressure cannot displace
the gasket under all combinations of
joint and gasket tolerances.

"(2) The gasket space provided in the
engaged joint shall not be less than the
volume of the gasket. The tolerances
permitted in the construction of the joint
shall be those stated in the pipe
manufacturer's design as approved.

"(3) The surfaces of the coupling sleeve
and spigot in contact with the gasket.
and adjacent surfaces that may come in
contact with the gasket within the full
joint movement range. shall be free from
airholes. chipped or spa lied surfaces.
laitance. or other defects.

"(4) The inside surface of the coupling
sleeve adjacent to its ends shall be
chamfered or flared. or the end of the
spigot shall be tapered, to facilitate
joining the pipe sections without
damaging or displacing the gasket.
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"b. Gasket criteria.-The cross-sectional
configuration of the rubber gasket shall be
that stated in the pipe manufacturer's
design as approved.

"(1) If a rubber gasket of solid circular
cross section is provided. the following
requirements shall apply:

"The gasket shall be of such size that
when the outer surface of the spigot
and the inner surface of the coupling
sleeve come into contact at some
poi n tin the i r per i p h e ry, the
deformation in the gasket shall not
exceed 50 percent of the gasket
diameter at the point of contact; and
at any other point in their periphery.
the deformation in the gasket shall not
be less than 12 percent of the gasket
diameter.

"Determination of the percent of
gasket deformation in an offcenter
joint shall be based on the most
unfavorable limits of the contractor's
tolerances.

"(2) If a rubber gasket of other-than­
circular cross section is provided. the
shape. dimensions, and tolerances of the
joint shall be such as to meet the
following requirements:

"(afAxial deflection test.-Laboratory
hydrostatic pressure tests shall be
made on an assembly of two sections
of pipe.

"The pipes shall be properly
connected in accordance with the
joint design and deflection axially in
the joint as shown in figure 1. to the
angular deflection values. A given in
table 7A.



"Table 7A.-Pipe joint deflection
values

"No coatings. fillings, or packing.
other than gasket lubricant. shall be
placed in or around the joint prior to
the tests. After the pipe. sectiorls are
fitted together with the gaskets in
place. the assembly shall withstand a
minimum pressure head of 800 feet
of water.

"(b) Laterally offset test.-Using a
pipe and joint system as described
above. the test sections shall be offset
laterally within the coupling. as shown
in figure 2. to the angular deflection
values. A. given in table 7A. While in
the offset position. the assembly shall
withstand a minimum pressure head
of 800 feet of water.

"(c) Eccentric loading test-Using a
pipe and joint system as described
above. the coupling and spigot ends
of the pipe shall be eccentrically offset
as shown in figure 3. The load applied
shall be great enough to result in
contact betweeri the outside of the
spigots and the inside of the coupling.
While in the eccentric position, the
assembly shall withstand a minimum
pressure head of 800 feet of water.

"(d} Vacuum test.-The assembled
joirit shall be subjected to an internal
vacuum or an external pressure. such
that the pressure differential between
the inside and outside of the joint is
at least 3.5 pounds per square inch.
while in the deflected, offset. and
eccentric positions as in
subparagraphs 6b.(2)(a), (b). and (c).
The pressure shall be allowed to
stabilize for 30 minutes. after which
the test assembly shall be sealed off
for a minimum of 10 minutes. The
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maximum permissible pressure
increase during the sealed-off period
shall be 0.1 pound per square inch.

"(e) Test results.-The tests outlined
in subparagraph 6b.(2) are considered
to be qualification tests to establish
the adequacy of the manufacturer's
joint design as approved by the
contracting officer. The contractor
shall. in the presence of the authorized
representative of the contracting
officer. perform the tests outlined in
this subparagraph on one set of test
specimens from each group of pipe
sizes· having identical joint clearance
dimensions which are to be furnished
under these specifications. The test
specimens shall be selected to
provide maximum coupling diameters
and minimum spigot diameters and
shall be of the maximum head class
that is to be furnished under these
specifications.

"The manufacturer may furnish
certified copies of the test results and
thereby certify that the tests outlined
in this subparagraph have been
performed on at least one set of test
specimens from each group of pipe
sizes having identical joint clearance
dimensions and selected to provide
maximum coupling diameters and
minimum spigot diameters; however.
acceptance of the manufacturer's
certification does not waive the
Government's right to witness these
tests on any or all of the pipe sizes and
head classes to be furnished, if
deemed necessary by the contracting
officer.

c. Approval of joints.-Details of the
joints. showing exact dimensions of the
joints and detailed dimensions of the
rubber gaskets. including tolerances. shall
be submitted by the contractor to the
contracting officer for approval on a
contractor's Joint Data Form. One
reproducibfe copy ofthe completed form
and one copy of the pipe manufacturer's
certified test results. if applicable. shall be
submitted in accordance with paragraph 9.
Any fabrication or procurement of
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2.5
1.5
1.0

Angular
deflection. A

(degrees)

Pipe size
(inches)

4 through 12
14 through 36
39 through 42

Par. 7.1.3



7-5

Par. 7.1.3

~ Pipe

f Pipe

~ Coupling

~ Pipe

FIGURE I. AXIALLY DEFLECTED POSITION

FIGURE 2. LATERALLY OFFSET POSITION

FIGURE 3. ECCENTRIC LOADING POSITION

f Pipe

~ pipe
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r. Paragraph 9, page 10, right column, line
1. change "220" to "270".

I. Page 9, fir st lin e, del e te the w 0 r d
"STRENGTH" and substitute therefor the
word "LOADS".

q. Paragraph 9, page 10. line 12, delete
"Building 67" and substitute "P 0 Box
25001" therefor.

p. Paragraph 9. page 10, left column, line
10. delete ..6.b.... and substitute therefor
..6.c.....
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-0.080
~0.120

-0.140
-'0.170
-0.200
-'0.230

IWall thic~nesstolergnce
I (mches)

Pipe size
(inches) .

4 to 12
14 to 18
20 to 24
27 to 30
33 to 36
39 to 42

Table 7B.-Allowable wall thickness
tolerances at machined portions.of
the pipe

m.· Subparagraph 8.a.(2), page 10. beginning
in the third line, delete the expression "0.08
inch for pipe 15 inches and smaller in
diameter and 0.12 inch for pipe 16 inches
and larger in diameter." and substitute the
follOWing therefor: "the values given in
table 7B.

n. Subparagraph 8.b.(2), page 10, delete the
"period" after the WOrd "manufacture" and
add the following: "on pipe units only....

o. Paragraph 9, page 10, left column, line 9,
after the word "Form" gdd the following: "and
certified pipe joint test results".

Measurement and payment for fu rn ish ing
asbestos-cement pressure pipe will be made as
provided in paragraph 7.1.1.

f. Subparagraph "6.c.", page 7. is changed
to ..6.d....

"If asplice is used in the manufacture of the
~aSket. the strength shall 'be such that the
gasket shall withstand 100 percent
elongation over the part of the gasket
Which includes the splice with no visible
separation of the splice. While in the
stretched position, the gasket shall be
rotated in the spliced area a minimum of
180 0 in each direction in order to inspect
for separation. In addition. any portion of
the splice shall be capable of passing a
bend test Without visible separation. The
bend test is defined as wrapping the
pOrtion of the gasket containing the splice
a minimum of 180 0 and a maximum of
270 0 arOurid a rod of g diameter equal to
the cross-sectional dimension of the gasket.
Only One splice will be allowed per gasket."

materials performed prior to approval of.
details shall be at the contractor's risk.
Approval by the contracting officer of the
contrgctor's details shall not be held to
relieve the contractor of any part of the
contractor's responsibility to meet all of the
requirements of these specifications or of
the responsibility fOr the correctness of the
contractor's details."

g. Subpgragraph 6.d.. page 7. left column.
line 37. delete "After Oven Aging:" and
substitute therefor "After Accelerated Aging­
Air Oven or Oxygen Bomb:".
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h. Subparagraph 6.d.. page 7. right column.
line 3 from top to page. delete the "period"
after the number "1869" and add the
following: "and ANSI/ASTM D 572 as
applicable".

L Subparagraph 6.d.. page 7. right column.
after line 11, from top of page, add the
following:

j. Subparagraph 7.a., page 7, Jines 3 and 11,
after the word "standard" add the follOWing:
"asbestos~cemerit".

k. Subparagraph 7.c., page 8. lines 12 and
14, delete the word "strength" and substitute
therefor the wOrd "load".

Par. 7.1.3



Par. 8.1.1

DIVISION 8-PAINTING
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SECTION 8.1-PAINTING

8.1.1 PAINTING, GENERAL

a. General.-The contractor shall furnish all
materials, clean surfaces, and apply the paint
and protective coatings in accordance with
this paragraph and paragraphs 8.1.2 and
8.1.3.

Items or surfaces not required to be painted
or coated but which are adjacent to surfaces
to be cleaned and painted shall be protected
against contamination and damage during the
cleaning and painting operations. Cleaning
and painting operations shall be conducted in
such a manner that dust or other
contamination will not fall on wet, newly
painted surfaces, and newly painted items
shall not be moved until the paint is dry
through. All contractor-applied coatings
expos.ed to view shall present a uniform
texture and color-matched appearance. .

Any items or surfaces damaged or
contaminated by the contractor's operations
shall be returned to their original condition by
and at the expense of the contractor. Before
topcoating any coated surfaces, the
contractor shall reclean any exposed surfaces
and apply paint as necessary to restore
damaged or defective surfaces to the
specified condition. Repair of damaged
coatings on manufacturer painted equipment
and materials (i.e., panelboards, enclosures,
machinery, metal partitions, etc.) shall include
masking, sanding, priming, and finish coating
by such special methods as are necessary to
restore fully the original appearance of the
equipment. Painted items shall be handled
with care and protected as necessary to
preserve the coating in good condition.

Temporary or permanent welding for the
convenience of the contractor will not be
permitted on areas where the welding will
damage paint or other protective coatings
unless the areas of coatings which would be
damaged thereby are accessible for repairing
and inspection. Unless otherwise specified,
the contractor will not be required to
disassemble machinery, equipment or other
metalwork for the purpose of painting the
interiors. The contractor shall provide
adequate ventilation, lighting, and the
necessary safety equipment for the protection
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of the workmen during painting and coating
operations.

b. Materials.-AII pigmented paints and
primers shall be purchased in containers not
larger than 5 gallons as packaged by the
manufacturer. Containers shall be labeled with
the material specification number and the
batch number. Colors of finish paints shall be
in accordance with paragraph 8.1.3. All
colors and tints shall be prepared by the
manufacturer. Tinting at the jobsite will be
permitted only with colors-in-oil where
specified for slight contrast between coats.
Except as provided below for certain small
quantities of paint, materials shall be
accordance with the specifications listed
below or may be in accordance with
subsequent revisions thereto: Provided, That
the samples or certifications are identified
with the proper specifications revision.

(1) Federal Specifications.-

(a) Rubber paint for concrete surfaces
at canal safety ladders.-TT-P-95C, type
1, class 2 or similar proprietary
chlorinated rubber base paint
recommended for continuous
immersion.

(b) Mineral spirits.-TT-T-291 E.
Selection of type and grade shall be
consistent with prevailing pollution
regulations.

(c) Xylene.-TT-X-916B, grade A or B.

(2) Miscellaneous specifications.-

(a) Fusion epoxy.-Scotchkote 203 and
liquid-applied repair coating Scotchkote
306, as manufactured by 3M Co., 3M
Center, S1. Paul MN 55101; or approved
equal.

(b) Paint and coating materials required
to be used on work covered by these
specifications and which are not covered
by this paragraph shall also be subject to
sampling, testing, and certification in
accordance with subparagraph c. below.

c. Sampling. testing, and certification of
n:'aterials.-The Government will test and/or
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require certification of each type. batch. or
color ofpaints or related materials prior to use
or application. However. acceptance of the
material under the clause of the General
Pro vis ion sen t it led "I ns p e c t ion and
Acceptance" will not be made until the
material has been satisfactorily applied and
the equipment installed at the jobsite.

The contractor shall furnish copies of all
purchase orders for paint or related materials
to the Government. Copiesof purchase orders
shall be furnished far enough in advance of
planned use so that samples. if required. will
be available to the Government to allow a
testing period of at least 45 days. The
Government will then·inform the contractor in
writing whether materials covered by each
purchase order will be tested and/or whether
the manufacturer's certification will be
required. The Government will act on
certifications within 16 days after receipt of
the certifications by the Government and will
notify the contractor. Purchase orders and the
required certifications or samples shall be
furnished by the contractor to the Water and
Power Resources Service. Attn 0-1 521. P 0
Box 25007. Denver CO 80225. shipping
costs prepaid. and copies of all
correspondence shall be sent to the
authorized representative of the contracting
officer at the jobsite.

If required. manufacturer's certifications for
each type. batch. or color of material shall
sta t e t hat the mate ria lis 0 f the sam e
composition as material which previously has
been found to comply with the specifications
when completely tested. If requested.
certifications shallalso include the
manufacturer's quality control test data.
Thinners maybe used on the basis of label
identification as to the required material
specification or manufacturer's specified
product. The Government reserves the right to
test any materials furnished on certification
when. in the opinion of the Government such
tests are necessary. The contractor shall be
responsible for the accuracy of all
certifications submitted or data contained
therein whether submitted by him. a
manufacturer. a supplier. or a subcontractor.

If required. samples shall consist of 1 quart of
each liquid and mastic material. Included with

each sample shall be·a certification that the
sample isfr·o·m th·eactual batch to be
furnished.

Each sample ..purchase order. and/or
certification shall be ,identified with the
material specifications, the batch and quantity
represented. and the Water and Power
Resources Service specifications number and
schedule item numbers under Which the
material is to be 'used.

The contractor shall purchase the total
quantitybfeach 'material that is expected to
be used ina reasonable length ohime (i.e., 1
year. or the minimum specified storage
stability perio'dof the rnaterial. whicllever is
shorter) to avoid repetitive purchases that
would imposeadditi,onal testing expense on
the Government. The costs and delays from
additional testing required as a result of eith'er
unnecessary small purchases or rejection of
the material submitted sh,all be the
responsibility of the contractor.

d. Preparation of surfaces.-

(1) Metalwork.-Surface preparation shall
be in accordance with one of the following
methods. The method to be used for each
item is indicated in the painting tabulation.
Weld spatter. slag burrs. or other
objectionable surface irregularities shall be
removed or repaired before cleaning. Any
contaminants to the paint coating. from
cleaning operations or other sources. shall
be removed before the surfaces are
painted. Cleaning solvent shall be mineral
spirits or xylene. Cleaning cloths and
solvents shall be discarded before they
become contaminated to the extent that a
greasy film would remain on the surface,
being cleaned. The coating shall be applied
soon after preparation of the surface. If rust
forms or the surfaces become otherwise
contaminated in the interval between
cleaning and painting. or between coats of
paint. recleaning will be required. Any
coatings not required by and not shown in
the painting tabulation shall be removed
from the surfaces by suitable and effective
means. unless otherwise directed. All
surfaces not specifically covered herein
shall be prepared by methods common to
good practice for the particular surface.
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All oil and grease shall be removed from
steel surfaces to be painted bythe use of
clean solvent and clean. lint-free wiping
material.

Method C.-Following the solvent
cleaning. the surfaces shall be blast
cleaned to base metal. using dry. hard.
sharp. sand or steel grit. to produce a
gray-etched surface free of all foreign
substances. The blasting material shall
pass a No. 16 United States Standard
screen and at least 85 percent shall be
retained on a No. 50 United States
Standard screen. The surface shall be
cleaned to equal or exceed National
Association of Corrosion Engineers
Standard TM-01-70. NACE No.2.

(2) Concrete.-Surface preparation shall be
in accordance with the following method.
The method is indicated in the painting
tabulation. Any contaminants to the paint
coating. from cleaning or other sources.
shall be removed before the surfaces are
painted. Any necessary preparation of
surfaces not covered by the following
subparagraphs shall be prepared by
methods common to good practice for the
particular surface being prepared. The
surfaces shall be kept clean until the final
coat is dry. Any coatings not required by
and not shown in the painting tabulation
shall be removed from the surfaces by
suitable and effective means. unless
otherwise directed.

Method T (Concrete and concrete
masonry).-AII required repair of concrete
shall be performed in accordance with
paragraph 5.3.20. All protruding surface
irregularities shall be removed. and joints
in concrete masonry where mortar is
loose or missing shall be repointed with
a 1: 1 (by weight) cement-sand grout.
Sand used in the grout shall all pass a
No. 50 screen. New concrete and
concrete masonry shall be aged at least
3 weeks before application of any paint
system.

Surfaces to be painted shall be cleaned
until they are free of dirt. excess mortar.
loose particles. and any other foreign
material. Hosing with clean water may be
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employed to remove dirt. Grease and oil
stains shall be removed by solvent
washing. followed by caustic or
detergent cleaning and thorough rinsing
with clear water. Wax-base curing
compound shall be removed by
sandblasting. Glaze. laitance. or
efflorescence shall be removed and the
surface etched by the application of a
1 O-percent water solution of
hydrochloric or muriatic acid (1 part by
volume concentrated hydrochloric acid
to 9 parts by volume water) to the
affected area. The acid-etching solution
shall remain on the surface for at least 5
minutes or until the bubbling stops after
which the treated surface shall be
washed with freshwater and scrubbed
briskly with a stiff bristle brush duringthe
.wash. Thereafter. the surface shall be
rinsed thoroughly with clear water after
scrubbing. In the event that one
application of acid does not thoroughly
prepare the surface. the process shall be
repeated until the surface is properly
etched. A properly etched surface will be
slightly granular and free from any glaze.
Unless otherwise specified. the surfaces
shall be allowed to dry thoroughly before
application of the paint. The surfaces
shall be damp (saturated surface dry) for
the first coats of all waterborne (acrylic.
emulsion. cementitious. etc.) materials.

e. Application.-Materials shall be thoroughly
mixed at the time of application. Surfaces
shall be clean and. unless otherwise specified.
free from moisture at the time of application.
Items of metalwork to be painted that are not
thoroughly dry at the time of paint application
shall be heated to a sufficient temperature
(80 0 F) to drive off any moisture present
before paint is applied. Heating. if used. shall
be by a method which does not bring products
of combustion into contact with surfaces
being coated.

Effective mea ns sha II be provided. for
removing free oil and moisture from the air
supply lipes of all spraying equipment. Care
shall be exercised during spray application to
hold the nozzle sufficiently close to the
surfaces being painted to avoid excessive
evaporation of the volatile constituents and
loss of material into the air. or the bridging
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over 0 f c rev ice san d cor n e rs. Sp ray
equipment shall be equipped with mechanical
agitators, pressure gages, and pressure
regulators. Nozzle pressure consistent with
acceptable finish results shall be employed
when spray painting.

Each coat shall be applied in such a manner
as to produce an even film of uniform
thickness which will completely cover
irregularities, fill crevices, and be tightly
bonded to the substrate or previous coat.
Each coat shall be free from runs, pinholes,
sags, laps, brush marks, voids, and other
defects. Each coat shall be allowed to dry or
to harden before the succeeding coat is
applied.

The thickness on steel surfaces shall be
measured by approved gages and shall be not
less than the minimum specified thickness at
any point on the coating. Acceptance will be
based on specified coverages, or on the
specified total dry-film thickness as measured
by anElcometer, Mikrotest or other suitable
dry-film thickness gage, after the complete
paint system has thoroughly dried.

If necessary to improve application
properties, cold-applied paints may be heated
by means of a hot-water bath to temperatures
not exceeding 100 0 F. Paint shall not be
applied when the temperature of the item to
be painted or .of the surrounding air .is under
45 0 F. Painting shall proceed only when the
humidity and the temperatures of atmosphere
and of surfaces to be painted are such that
evaporation rather than condensation will
result. Brush coats may be applied by the
conventional brushing procedure, or the paint
may be delivered to the surface in a fluid
stream by means of spray equipment
employing air pressure only on the material
and the paint then spread immediately by
brushing to a smooth uniform coating.

Thinning of paints to facilitate satisfactory
application shall be kept to a minimum but in
no event shall it exceed 1 pint per gallon of
paint, except as otherwise specified; only
thinner approved for the type of paint shall be
used.
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Tinting, where required for color contrast
shall be accomplished by using not more than
3 ounces of tinting color per gallon of paint.

Methods of preparing and applying paints and
coatings not included in these specifications
shall be in accordance with the
manufacturer's instructions and the general
requirements of these specifications.

Application of specific materials shall be as
follows:

(1) Fusion epoxy.-The fusion epoxy
coating shall be applied to sandblasted
surfaces, to the specified minimum dry-film
thickness,.in accordance with the
manufacturer's recommended procedures
and standards, except as otherwise
specified herein. Weld spatter, slag burrs,
and other objectionable surface
irregularities shall be removed, and sharp
corners and edges rounded to a liB-inch
radius. The fusion-applied coating shall be
applied by the fluidized bed process, and
redipping will not be permitted.

The repair coating shall be applied in
accordance with the manufacturer's
instructions and to the thickness specified.
for the fusion-applied coating. The repair
coating shall be used for repair of small
defective or damaged areas, but not for
coating weld areas or correcting deficient
thickness of the fusion-applied coating.
Exposed metal to receive the repair coating
shall be reblasted, and coated surfaces
requiring repair shall be roughened by
sanding or light blasting prior to repair.

The applicator of the coating shall provide
the equipment and inspect the coating and
lining for pinholes, using a dry detector set
at about 125 volts per mil of actual coating
thickness or a 67-volt wet sponge detector,
and s h a II rep air the pi n holes.
Manufacturer's standards for coating cure
and other properties shall apply.

The manufacturer of a coating proposed as
equal shall furnish to the contracting officer
satisfactory data regarding surface
preparation, coating composition,
performance record, and an effective repair
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employed to remove dirt. Grease and oil
stains shall be removed by solvent
washing, followed by caustic or
detergent cleaning and thorough rinsing
with clear water. Wax-base curing
compound shall be removed by
sandblasting. Glaze, laitance, or
efflorescence shall be removed and the
surface etched by the application of a
1 0 - per c e n twa t e r s 0 lu t ion 0 f
hydrochloric or muriatic acid (1 part by
volume concentrated hydrochloric acid
to 9 parts by volume water) to the
affected area. The acid-etching solution
shall remain on the surface for at least 5
minutes or until the bubbling stops after

ch the treated surface shall be
washed with freshwater and scrubbed
briskly with a stiff bristle brush during the
wash. Thereafter. the surface shall be
rinsed thoroughly with clear water after
scrubbing. In the event that one
application of acid does not thoroughly
prepare the surface, the process shall be
repeated until the surface is properly
etched. A properly etched surface will be
slightly granular and free from any glaze.
Unless otherwise specified. the surfaces
shall be allowed to dry thoroughly before
application of the paint. The surfaces
shall be damp (saturated surface dry) for
the first coats of all waterborne (acrylic.
emulsion. cementitious. etc.) materials.

e. Application.-Materials shall be thoroughly
mixed at the time of application. Surfaces
shall be clean and, unless otherwise specified.
free from moisture at the time of application.
Items of metalwork to be painted that are not
thoroughly dry at the time of paint application
shall be heated to a sufficient temperature
(80 0 F) to drive off any moisture present
before paint is applied. Heating. if used, shall
be by a method which does not bring products
of combustion into contact with surfaces
being coated.

Effective mea ns sha II be provided for
removing free oil and moisture from the air
supply lipes of all spraying equipment. Care
shall be exercised during spray application to

·hold the nozzle sufficiently close to the
surfaces being painted to avoid excessive
evaporation of the volatile constituents and
loss of material into the air, or the bridging

Method T (Concrete and concrete
masonry).-AII required repair of concrete
shall be performed in accordance with
paragraph 5.3.20. All protruding surface
irregularities shall be removed, and joints
in concrete masonry where mortar is
loose or missing shall be repointed with
a 1: 1 (by weight) cement-sand grout.
Sand used in the grout shall all pass a
No. 50 screen. New concrete and
concrete masonry shall be aged at least
3 weeks before application of any paint
system.

All oil and grease shall be removed from
steel surfaces to be painted by the use of
clean solvent and clean, lint-free wiping
material.

Surfaces to be painted shall be cleaned
until they are free of dirt excess mortar.
loose particles. and any other foreign
material. Hosing with clean water may be

Method C.-Following the solvent
cleaning, the surfaces shall be blast
cleaned to base metal. using dry, hard,
sharp, sand or steel grit. to produce a
gray-etched surface free of all foreign
substances. The blasting material shall
pass a No. 16 United States Standard
screen and at least 85 percent shall be
retained on a No. 50 United States
Standard screen. The surface shall be
cleaned to equal or exceed National
Association of Corrosion Engineers
Standard TM-01-70, NACE No.2.

(2) Concrete.-Surface preparation shall be
in accordance with the following method.
The method is indicated in the painting
tabulation. Any contaminants to the paint
coating. from cleaning or other sources,
shall be removed before the surfaces are
painted. Any necessary preparation of
surfaces not covered by the following
subparagraphs shall be prepared by
methods common to good practice for the
particular surface being prepared. The
surfaces shall be kept clean until the final
coat is dry. Any coatings not required by
and not shown in the painting tabulation
shall be removed from the surfaces by
suitable and effective means, unless
otherwise directed.
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o v e r of c rev ice san d co rn e r s. Sp ray
equipment shall be equipped with mechanical
agitators. pressure gages, and pressure
regulators. Nozzle pressure consistent with
acceptable finish results shall be employed
when spray painting.

Each coat shall be applied in such a manner
as top rod uc e an eve n f i Im 0 fun i for m
thickness which will completely cover
irregularities. fill crevices, and be tightly
bonded to the substrate or previous coat.
Each coat shall be free from runs, pinholes.
sags. laps. brush marks, voids. and other
defects. Each coat shall be allowed to dry or
to harden before the succeeding coat is
applied.

The thickness on steel surfaces shall be
measured by approved gages and shall be not
less than the minimum specified thickness at
any point on the coating. Acceptance will be
based on specified coverages. or on the
specified total dry-film thickness as measured
by an Elcometer. Mikrotest. or other suitable
dry-film thickness gage, after the complete
paint system has thoroughly dried.

If ne~c e·s sa r y to imp r 0 v e a p p I i cat ion
properties. cold-applied paints may be heated
by means of a hot-water bath to temperatures
nOt exceeding 100 0 F. Paint shall not be
applied when the temperature of the item to
be painted or of the surrounding air .is under
45 0 F. Painting shall proceed only when the
humidity and the temperatures of atmosphere
and of surfaces to be painted are such that
evaporation rather than condensation will
result. Brush coats may be applied by the
conventional brushing procedure, or the paint
may be delivered to the surface in a fluid
stream by means of spray equipment
employing air pressure only on the material
and the paint then spread immediately by
brushing to a smooth uniform coating.

Thinning of paints to facilitate satisfactory
application shall be kept to a minimum but in
no event shall it exceed 1 pint per gallon of
paint, except as otherwise specified; only
thinner approved for the type of paint shall be
used.
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Tinting. where required for color contrast.
shall be accomplished by using not more than
3 ounces of tinting color per gallon of paint.

Methods of preparing and applying paints and
coatings not included in these specifications
shail be in accordance with the
manufacturer's instructions and the general
requirements of these specifications.

Application of specific materials shall be as
follows:

(1) Fusion epoxy.-The fusion epoxy
coating shall be applied to sandblasted
surfaces. to. the specified minimum dry-film
t hie kness, j n a c co r d anc e wi t h the
manufacturer's recommended procedures
and standards, except as otherwise
specified herein. Weld spatter. slag burrs.
and other objectionable surface
irregularities shall be removed. and sharp
comers and edges rounded to a 1/8-inch
radius. The fusion-applied coating shall be
applied by the fluidized bed process, and
redipping will not be permitted.

The repair coating shall be applied in
accordance with the manufacturer's
instructions and to the thickness specified
for the fusion-applied coating. The repair
coating shall be used fOr repair of small
defective or damaged areas. but not for
coating weld areas or correcting deficient
thickness of the fusion-applied coating.
Exposed metal to receive the repair coating
shall be reblasted, and coated surfaces
requiring repair shall be roughened by
sanding or light blasting prior to repair;

The applicator of the coating shall provide
the equipment and inspect the coating and
lining for pinholes. using a dry detector set
at about 125 volts per mil of actual coating
thickness or a 67-volt wet sponge detector,
and shall repair the pinholes.
Manufacturer's standards for coating cure
and other properties shall apply.

The manufacturer of a coating proposed as
equal shall furnish to the contracting officer
satisfactory data regarding surface
preparation. coating composition,
performance record. and an effective repair
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coating and procedure for repairing
damaged areas.

(2) Rubber paint.-Rubber paint for
concrete surfaces at canal safety ladder
shall be applied in two heavy coats at a
maximum coverage of 350 square feet per
gallon in accordance with the
manufacturer's recommendations.

f. Costs.-The cost of furnishing. preparing.
and applying all materials for the cleaning.
paint repairing. painting, or coating
operations, and of furnishing and submitting
purchase orders. certifications. and samples
of materials shall be included in the applicable
prices bid in the schedule for furnishing and
installing or for constructing the items to be
painted.

8-5
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8.1.2 PAINTING. TABULATION

a. General.-Gontractor"fumished items shaH receive the cleaning, painting, and coating systems shown in the
tabulation· below. Paint and coatings shall be applied as required under paragraph 8.1.1. ..

Finish coats of paint shall be of the color and gloss specified in paragraph 8.1.3.

b. Metalwork.-

Tabu- Surface Number
lation Item preparation Paint or coating material of coats

method

1 Carbon steel or aluminum canal safety G Fusion epoxy. 1
ladders. (Thickness

I
range:
12-30mils.)

2 Nonferrous metalwork and galvanized fTaintingjsnotrequired unless specifi-
metalwork. callY. listed elsewhere· in this tabulation ..

c. Concrete.-

Tabu- Surface Number
lation Item preparation Paint or coating material of coats

method
--c:-

1 Concrete surfaces at canal safety ladders. T Rubber paint; 2
(Color as shown in
color schedule.)

8.1.3 COLOR SCHEDULE FOR PAINTING

The color and gloss of finish coats of paint shall be in accordance with the schedule below. The numbers in the
"Color Number" column of the schedule refer to the Munsell system of color notation as referenced in the
"Munsell Book ofColor," 1976, published by Macbeth Division of Kollmorgen Corp., Baltimore, MD 21218.

If an item is required to be painted but is not listed in the color schedule, the color or colors to I;>e used will be
selected by the contracting officer from the colors listed in the schedule.

It shall be the contractor's responsibility to insure that a true match of color and gloss is obtained for all painted
surfaces of items required by these specifications to have the same color and gloss.

Gloss abbreviations:

SG-Semigloss

No. Item surface Color Color Gloss
number

1 Concrete surfaces at safety ladders. Yellow 2.5Y8/14 SG

8-6
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DIVISION 9-DRAWINGS
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SECTION 9.1-DRAWINGS

9.1.1 DRAWINGS, GENERAL

a. General.-Some of the drawings included
herein show details of fabrication, and other
details and specifications not a part of work
required under these specifications.
Specifications and details shown on these
drawings which are not applicable under
these specifications shall be disregarded.
Reference drawings referred to on
specifications drawings, and not included
herein, are not considered necessary for
bidding purposes but will be furnished to the
contractor. where necessary, for construction
purposes. Where details shown on standard
drawings 40-D-, 103-D-, and 104-D- series
differ from those shown on other drawings or
the requirements of these specifications, the
details shown on other drawings or the
requirements of these specifications shall
govern. In the event there are minor
differences as determined by the contracting
officer between details and dimensions shown
on the drawings and those of existing features
at the site, the details and dimensions of
existing features at the site shall govern.

The contractor shall check all drawings
carefully and advise the contracting officer of
any errors or omissions discovered.

b. Additional or revised drawings.-Except as
otherwise provided in these specifications for
drawingsto be furnished by the contractor,
the specifications drawings will be
supplemented by such additional or revised
general and detail drawings as may be
necessary or desirable as the work progresses;
and the contractor shall do no work without
proper drawings and instructions. The
contractor will be required to perform the
work in accordance with the additional
general and detail drawings or revisions
furnished by the Government at the applicable
prices bid in the schedule for such work.

c. Additional copies of drawings.-The
contractor will be furnished such additional
copies of the specifications and drawings as
may be required for carrying out the work.
Full-size contact prints of the original drawings
from which the attached reproductions were
made, other than standard drawings 40-D-,
103-D-, and 104-0- series, will be furnished
to the contractor for construction purposes
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upon request. Additional roto prints of the
standard drawings 40-D-, 103-D-, and 104-D­
series will be furnished upon request. The
number of prints of each drawing furnished to
the contractor will be limited to 10 contact
prints and 1 reproducible.

d. Overprinted drawi ngs.-Some of the
d raw i ng s included he rei n have been
overprinted in red to show geologic
information. These drawings are marked with
a red "A" following the number to distinguish
them from drawings having the same number
without the overprint. Full-size prints of these
drawings are available only without the
overprint. No full-size prints of drawing 59
(344-D-7156A) are available with or without
the overprint.

e. Mailing address.-AII drawings and data
submitted by the contractor for which a
specific mailing address is not given in these
specifications shall be submitted to the
Construction Engineer. Water and Power
Resources Service, Arizona Projects Office,
Valley Center,Suite 2200, 201 North Central
Avenue, Phoenix AZ 85073.

9.1.2 LIST OF DRAWINGS

The following drawings are made a part of these
specifications: ~, -

Central Arizona Project
Salt-Gila Division-Arizona

Salt-Gila Aqueduct
Reach 1A

General:

1. 344-D-7159-General Map.
2. 344-D-7160-Location Map.
3. 344-D-71 61-Typical Sections.
4. 344-D-7162-Granite Reef Aqueduct­

Reach 12 Completion-Sta.
787+27.21 To Sta. 821+18.17­
Typical Sections.

5. 344-D-7163-Contraction Joints For
Unreinforced Concrete Lining.

6. 344-D-5069-Hydrographs-Sheet 1
Of 2.

7. 344-D-5070-Hydrographs-Sheet 2
Of 2.
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Plan and profile:

8. 344-D-7165A-Granite Reef
Aqueduct-Reach 12 Completion­
Sta. 787+27.21 To Sta.
821+18.17.

9. 344-D-7166A-Sta. 832+25 To Sta.
833+64.79 Bk.=Sta.
14+95.07 AH. To Sta.
60+00-Sheet 1 Of,7.

10. 344-D-7167A-Sta. 60+ 00 To Sta.
110+00-Sheet 2 Of 7.

11. 344-D-7168A-Sta. 110+00 To Sta.
160+00-Sheet 3 Of 7.

12. 344-D-7169A-Sta.160+00ToSta.
210+00-Sheet 4 Of 7.

13. 344-D-'7170A-Sta. 210+00 To Sta.
260+00-Sheet 5 Of 7.

14. 344-D-'7171 A-Sta. 260+00 To Sta.
310+00-Sheet 6 Of 7.

15, 34¥D-7172A-Sta. 310+00 To Sta.
331 + OO-Sheet 7 Of 7.

Roadwork:

16. 344-D-7173A-Reach 12 Comple­
tion-Bush Highway-Bridge
Approaches At Canal Sta.
875+66.37-Plan And Profile.

17-,. 344~D-'71 74A-Thomas Road'-Bridge
Approaches At Canal StB.
94+68.97-Plan And Profile.

18: 344-D-7175A-McDowell Road­
Bridge Approaches At Canal Sta.
148+39.35-Plan And Profile.

19. 344-D-71 76A-McKellips Road-
Bridge Approaches At Canal Sta.
209+ 60.39-Plan And Profile.

20. 344-D-'7177A-Brown Road-Bridge
Approaches At CanalSta.
286+ 21.13'-Plan And Profile.

Bridges:

21. 344-D:7178-Granite Reef Aqueduct­
Reach 12 Completion-Sta.
815+66.37-Bush Highway
Bridge-Plan And Elevation-Sheet 1
Of 4.

22. 344-D-71 79-Granite Reef Aqueduct­
Reach 12 Completion-Sta.
815+ 66.37-Bush Highway
Bridge-Plan, Sections And
Elevations-Sheet 2 Of 4.
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23. 344-D-7180-Granite Reef Aqueduct­
Reach 12 Completion-Sta.
815+66.37-Bush Highway
Bridge-Section And Details-Sheet
3 Of 4.

24. 344-D-7181-Granite Reef Aqueduct­
Reach 12 Completion-Sta.
815+66.37-Bush Highway
Bridge-Plan, Sections And
Elevations-Sheet 4 Of 4.

25. 344-D-7183-Sta. 94+ 68.97­
Thomas Road Bridge-Plans,
Elevation, And Section-Sheet 1 Of
3.

26. 344-D-7184-Sta. 94+68.97­
Thomas Road Bridge-Plan, Section,
And Elevations-Sheet 2 Of 3.

27. 34;4:D-7185-Sta. 94+68.97-­
Thomas Road Bridge'-Plan And
Sections-Sheet 3 Of 3.

28. 344-D-7186-Sta.94+ 68.97, Sta.
148+39.35, Sta. 209+60.39
And Sta. 286+ 18.39-Bridge
Details.

29. 344-D-7187-Sta. 148+39.35­
McDowell Road Bridge-Plans,
Section And Elevation-Sheet 1 Of
4.

30. 344-D-7188-Sta. 148+39.35­
McDowell Road Bridge-Plan,
Sections, And Details-Sheet 2' Of
4.

31. 344-D-7189-Sta; 148+39.35­
McDowell Road Bridge-Plan,
Section, Elevation And Details­
Sheet 3 Of 4.

32. 344-D-7190-Sta. 148+39.35­
McDowell Road Bridge-Plan,
Section, Elevation-Sheet 4 Of 4.

33. 344-D-7191-Sta. 209+60.39­
McKellips Road Bridge-Plans And
Elevations-Sheet 1 Of 4.

34. 344-D-7192-Sta. 209 + 60:39­
McKellips Road Bridge-Plan,
Sections And Detail-Sheet 2 Of 4.

35. 344-D-7193-Sta. 209 +60.39­
McKellips Road Bridge-Plan,
Sections, And Elevation-Sheet 3 Of
4.
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36. 344-D-7194-Sta. 209+60.39­
McKellips Road Bridge-Plan,
Section, And Elevation-Sheet 4 Of
4.

37. 344-D-7195-Sta. 286+21.13­
Brown Road Bridge-Plan And
Elevation-Sheet 1 Of 6.

38. 344-D-7196-Sta. 286+21.13­
Brown Road Bridge-Plans, Sections
And Details-Sheet 2 Of 6.

39. 344-D-7197-Sta. 286 + 21.13­
Brown Road Bridge-Plan, Section,
Details And Elevation-Sheet 3 Of
6.

40. 344-D-7198-Sta. 286+21.13­
Brown Road Bridge-Plan Sections,
Details, And Elevation-Sheet 4 Of
6.

41. 344-D-7199-Sta. 286 + 21.13­
Brown Road Bridge-Plan, Section,
Details And Elevation-Sheet 5 Of
6.

42. 344-D-7200-Sta. 286+21.13­
Brown Road Bridge.....Section And
D.etails-Sheet 6 Of 6.

43. 344-D-7 20 1-Precast Prestressed
Concrete Beams-AASHTO Type IV.

44. 344-D-7202-Precast Prestressed
Concrete Beams-AASHTO Type VI.

45. 344-D-7203.....Beam-Type Guardrail­
Details-Sheet 1 Of 2.

46. 344-D-7204-Beam-Type Guardrail­
Details-Sheet 2 Of 2.

47. 344-D-7205-Equestrian And
Pedestrian Fencing-Elevation,
Sections, And Details..

Structures:

48. 344-D-7206-Station 300+00­
Overchute Pier.

49. 344-D-71 57-Granite Reef Aqueduct­
Reach 12 Completion.....Reinforced
Lining Modification At Salt River
Siphon Outlet.

50. 344-D-7158-Granite Reef Aqueduct­
Reach 12 Completion-Flow Wells­
Plan, Sections, And Detail.

Standard Drawings

51. 40-D-7006-General Concrete Outline
Notes.

Par. 9.1.2

52. 40-D-6263-General Notes And
Minimum Requirements For
Deta iii ng Rei nforcement.

53. 40-D-6376.....Canal Right-Of-Way
Fencing-Grounding Installation.

54. 40-D-2867-Rubber Waterstops­
Types "A", "B", "G", And "H".

55. 40-D-6460-Safety Ladder For
Concrete Lined Canals.

56. 40-D-6268-School And Urban Safety
Fencing.

57. 104-D-252-Termination Of Metal
Conduit At Horizontal Surfaces.

Geology

58. 103-D-34 7-Unified Soil
Classification.

59. 344-D-7156A-General Geologic
Legend, Explanation And Notes.

60. 344-D-7377A-Location Of
Exploration And Surface Geology.

61. 344-D-7222-Salt River Borrow
Source-Plan Of Exploration.

62. 344-D-7219-Queen Creek Area­
Aggregate Source

(Also see drawings 8 (344-D-7165A) through 20
(344-D-7177A) which are overprinted in red
with geologic information.)

Drill hole logs:

63. DH-202-SGP DL.
64. DH-101-SG1.
65. DH-1 02-SG 1.
66. DH-1 03-SG 1.
67. DH-104-SG1.
68. DH-1 05-SG 1.
69. DH-106-SG1.
70. DH-1 07-SG 1.
71. DH-1 08-SG 1.
72. DH-109-SG1.
73. DH-110-SG1.
74. DH-111-SG 1.
75. DH-112-SG1 (page 1 of 2).
76. DH-112-SG1 (page 2 of 2).
77. PR-DH-11 3-SG 1 (page 1 of 2).
78. PR-DH-11 3-SG 1 (page 2 of 2).
79. PR-DH-114-SG1.
80. PR-DH-11 5-SG 1 (page 1 of 2).
81. PR-DH-11 5-SG 1 (page 2 of 2).
82. DH-122-GR 12.
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83. DH~1 23-GR12.
84. DH-124-GR12.
85. DH~125-GR12.

86. DH~ 126-GR12.
87. DH 151-GR12 (page 1 of 2).
88. DH 151-GR 12 (page 2 of 2).

Auger hole logs:

89. AP-99-SG 1.
90. AP-1 OO-SG 1.
91. AP-l01-SG 1.
92. AP-102-SG1.
93. AP-1 03-SG 1.
94. Apc 104-SG 1.
95. AP- T05-SG1.
96. AP-1 06-SG 1.
97. AP-107-SG1.
98. AP-1 08-SG 1.
99. AP-1 09-SG 1.

100. AP-11 O-SG i .
101. AP-111-SG 1.
102. AP-112-SG1.
103. AP-113-SG1.
104. AP-1-SGC.
105. AP-2-SGC.

Test pit logs:

106. TP-1-SG1.
107. TP-2-SG 1.
108. TP-3-SG 1.
109. TP-4-SG 1.
110. TP-1 5-SG 1.
111. TP-16-SG 1.
112. TP-17-SG1.
113. TP-18-SG1.
114. TP~1 9-SG1.
115. TP~20-SG1.

116. TP-21-SG 1.
117. TP-22-SG1.
118, TP~23.-SG.1.

Summary of physical properties test
results (Proctor Compaction):

119. Table 1-SG1A.
120. Table 2-SG1 A.
121. Table 3-SG1A (sheet 1 of 2).
122. Table 3-SG 1A (sheet 2 of 2).

Summary of permeability test
results:

123. Table4-SG1A.

124. Table O'-SB'1 A.

Photographs:

125. CN344-330-T243NA.
126. CN344-330-7244NA.
127. CN344-330-7245NA.
128. CN344-33.0-7246NA.
129. CN344-3.30-7247NA.
130. CN344~330-7248NA.
131, CN344-330-4268NA.
132. CN344-330-4267NA.
133. CN344-330-4270NA.
134. CN344-330-4269NA.
135. CN3A4~330-4271NA.

Reach 3. Queen Creek aggregate:

Test pit logs:

136. TP-20 1 MSG3.
137. TP~202 MSG3.
138. TP-203 MSG3.
139. TP-204 MSG3 (sheet 1 of 2).
140. TP-204 MSG3 (sheet 2 of 2).
141. TP-205 MSG3.
142. TP-206 MSG3.
143. TP-Z07 MSG3 (sheet 1 of 2).
144. TP-207 MSG3 (sheet 2 of 2).
145. TP-2.08 MSG3 (sheet 1 of 2).
146. TP-2i08 MSG3 (sheet 2 of 2).
147. TP-209 MSG3 (sheet 10f 2).
148. TP-209 MSG3 (sheet 2 of 2).
149. TP-210 MSG3.
150. TP-211 MSG3 (sheet 1 of 2).
151. TP-211 MSG3 (sheet 2 of 2).
152. TP~21 2 MSG3 (sheet 1 of 2).
153, TP-212 MSG3 (sheet 20f 2).
154. TP-213 MSG3.
155. TP~214 MSG3 (sheet 1 of 2).
156. TP-214 MSG3 (sheet2of 2).
157. TP-21 5 MSG3.
158. TP-216 MSG3.
159. TP-217 MSG3 (sheet 1 of 2).
160. TP-21 7 MSG3 (sheet 2 of 2).
161. TP-218 MSG3 (sheet 1 of2).
162. TP-218 MSG3 (sheet 2 of 2).
163. TP-21 9 MSG3 (sheet 1 of 2).
164. TP-219 MSG3 (sheet 2 of 2).
165. TP-220 MSG3 (sheet 1 of 2).
166. TP-220 MSG3 (sheet 2 of 2).
167. TP-221 MSG3.
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Summary of physical properties
test results (Proctor compaction):

206. Table 1-MSR (sheet 10t 2).
207. Table 1-MSR(sheet 2 of 2).

9.1.3 DRAWING NUMBERS IN
NUMI;RICAL ORDER

191. TP-108-MSR.
192~ TP-109-MSR (sheet 1 of 2).
193. TP-1 09cMSR (sheet 2 of 2).
194. TP-11 O-MSR.
195. TP-1 11-MSR.
196, TP-11 2-MSR.
197. TP-113-MSR.
198. TP-114-MSR.
199. TP-115 cMSR.

. .. 200. TP-ll 6-MSR.
201. TP-117-MSR.
202. Tpc 11 8-MSR.
203. TP-119-MSR.

. 204. TP-120-MSR.
205. TP-121-MSR.

6
7

59
49
50

1
2
3
4
5
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

Sheet No.Drawing

344-D-

344-D-5069
344-D-5070
344-D-7156A
344-D-7157
344-D-7158
344-D-7159
344-D-7160
344-D-7161
344-D-7162
344-D-7163
344-D-7165A
344-D-7166A
344-D-7167A
344-P-7168A
344-D-7169A
344-D-7170A
344-D-71 71 A
344-D-7172A
344-D-7173A
344-D-7174A
344-D-7.175A
344-D-7176A
344-D-7 177A
344-D-7178
344-D-7179
344-D-7180
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179. AP-23-MSR.
180. AP-30-MSR.
181. AP-35-MSR.

177. Table 3.

178. CN344-330-4418.

168. Table 2-MSG3 (sheet 1 of 5).
169. Table 2-MSG3 (sheet 2 of 5).
170. Table 2-MSG3 (sheet 3 of 5).
171. Table 2-MSG3 (sheet 4 of 5).
172. Table 2-MSG3 (sheet 5 of 5).

Summary of physical properties test
results (Proctor Compaction):

Aggregate quality evaluation:

176. Table 2.

174. Table 1 (sheet 1 of 2).
175. Table 1 (sheet 2 of 2).

173. Aggregate quality evaluation.

182. PIT-61-MSR (shovel pit).
183. TP-1 01-MSR.
184. TP-1 02-MSR(1 of 2).
185. TP-102-MSR (2 of 2).
186. TP-103-MSR.
187. TP-104-MSR.
188. TP-105-MSR.
189. TP-106-MSR.
190. TP-107-MSR.

Photograph:

Test pit logs:

Petrographic examination of coarse
aggregate:

Petrographic examination of coarse
sand:

Summary of quality of coarse
aggregate:

Auger hole logs:

Salt River borrow and aggregate
source:

Salt River borrow source:
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Drawing I--;-h-;;~~~
344-0- (Continued)

344-0-7181
344-0·7183
344·0-7184
344-0-7185
344-0-7186
344-[)21187
344-0-7188
344~0-7189

344-0-7190
344·0-7191
344-0-7192
344·0·7193
344-0-7194
344-0-7195
344·0-7196
344-0-7197
344-0-7198
344-0-7199
344·0-7200
344-0-7201
344-0-720-1
344-0~7203

344-0-7204
344~0~7205

344-D-7206
344~0~7219i

34'4:-0-7222
34*rD"7377A

Standard Drawings

40-0-

40-D-2867
40-0~6263

40cO-6268
40-0-6376
40-D-6460
40-0-7006

103-0-

103-0-347

104-0-

104-0-252

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
62
61
60

54
52
56
53
55
51

58

57
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FLOODWAY

~ SALT·, GILA AOUEDUCT

BRIDGE

OVERCHUTE PIER

KEY MAP

EXPLANATION

UNITED STATES
DEPARTMENT OF THE INTERIOR

WAT£R AND POWER RESOURCES SERVICE
CENTRAL ARIZONA PROJECT

SALT-GILA DIVISION - ARIZONA

(SCSi U.S. SOIL CONSERVATION SERVICE;

nils DRAWING COMPIL.ED FROM 344-330-803.

~ '4'~ FLOOD AND RETARDING STRUCTURE (FRS)

..-·--'~-ALWAYS TlUnK SAfEr'"

NOTE
Begm construction at station 787 +2121 AN to inclUde modification

of Sail RIVer Siphon ouffel as shown on 344 -0- 7/58.

~ ...~

SALT - GILA AQUEDUCT
REACH

LOCATION
IA

MAP

DENVER, COLORADO SEPT. II, /980 344-0-7160



HYDRAULIC PROPERTIES

LINING HEIGHT TABLE
not shown

at change m
Ilnmg height

TYPICAL PLAN - LINING TRANSITION

'£ Aqueduct

So/l-Glla Aqueduct Slope to
(Iookmg downstream) ,

24.0 :':1 dram)

r/gl~t~~f~l-- }0t1 ------
I I /~ As directed

\S~02., I /<
Ij~/t··· ..... rei;! MJJl

. Compacted I. .5.k Max.

( refill . Slope to drain as directed
OverexcovatlOn permitted
if needed to accommodate
Immg equipment

3" Min bedding of compacted
selected material

TYPICAL SECTION
(TiiOROUGH cUT!

Overexcavation pemitted if
needed to accommodate .
lining equipment I

3"Mm beddmg of compacted /
selected materia I '

Slape to
dramOngmal graund surface

6x6'--D.IO xDm welded
wire fabric

CONCRETE LINING
to STA 20+00
to STA 95+94
to STA 129 + 12
to STA. 149 + 75
to STA. 21t + 10
to Slit 286+95

REINFORCED
STA. 832 + 25
STA. 93 + 44
SlA.126+12
STA 147 + 00
SIA 208 +fO
S'TA. 284 +45

"'NVER, COtORAOO JUNE 13, 1980 344 - 0 - 716 I

ALWAYS flunK SAfETY
UNITED STATES

DEPARTMENT OF THE INTERIOR
WATER AND POWER RESOURCES SERVICE

CENTRAL ARIZONA PROJEOT
SALT-GILA DIVISION-ARIZONA

SALT-GIL A AQUEDUCT
REACH IA

TYPICAL SECTIONS

JOINT DETAIL AT STATION 8321-25

NOTES
Transverse contraction joints around curves to be on radial

lines @ f5' 0" centers, spaced along '£ aqueduct.
For details of contraction joints, for unreinforced lining, see 344'0'7163.
For detO/ls ond spacing of safety ladders, see 40--0-6460.
Concrele Iming deSign is based on a compressive sfrength of

3000 @ 28 days.
For of waters top, see 40·D-2867 Wafers fop shall be

conhnuaus m reinforced linmg JOints.
From Sta. 20+00 to Sfa 55+00 strip surficial material

to a maximum depth of 4~'0" or as dir'ected.

Protect exposed WSII from damage
with a plastiC sheet covered with
earth as approved by fhe
contractmg officer

PrOVide 90" cross woterstap
intersection wlfh 6" stub at
longitudinal )OInt locations
for connection to 10ngl1udinal
waters top In fufure 11/1Ing

/
/

NOTE Placg remforcement m center
of I'lob. #4 @ (·0 ew may be
used m lieu of welded wire
fabriC.

** Omjj' these bars if use
#4atl-oew

Transverse contractIOn jomts (!! 15 '- 0" Max.

(ongmal ground sur..f.a_ce. , .. -'

'£. Langlfudmal
contraction

REINFORCED CONCRETE
LINING DETAILS

I fl~ tl wS1i , ( /' ws!o:~~)i/~~~W

\(~~r-eOl;;b~;~ we/~eJ/ "'I-~Il.••,~_~~~~~~/.7'/~*;";' ~ r
LONGITUDINAL JOINT DETAIL Li. Coat JOint with

~8~ .. curing compound

TRflNSVERSE JOINT DETAIL

q: Aqueduct

BANK AND LINING DETAILS
(UNREINFORCED CONCRETE LINING SHOWN)

Longitudmal COI7TI'C'CT/,Jn
)CJlnts may be combmed
wl1h construction )OInt

as '~c::b~I~~2~J'!L~~!b~:-J:=~~~.lterna:1Ve:E constructIOn for hond
Iming only

Transverse joints at 25'-.0" Max

~
Cross or fee intersectIOns as reqUired

Symmefncal about / fo JOin wl1h longltudmal jom1s

If aqueduct - !" Chamfer Longl1udmal

I 2 jomt '''.-'

JOINT DETAIL BETWf:EN REINFORCED
LINING AND UNRf:INFORCED LINING

Rockfill embankment, Except compacted
rock fill embankment where shown on
Plan ond Profile draWings.
Transition as direcfed

Compacted rockfill
embankment

TOTAL FILL

PARTIAL FILL

TOTAL FILL

Salt, Gila Aqueduct
(looking dawnstream)

~/ '£ Salt·· Gila Aqueduct
I (Iookmg downstream)

\

TYPICAL SECTION
IE ARTH FILL!

Compacted embankment

~''''",,,§~ffilc"'~':''''4''Reinforced concrete lining

bedding of compacted
selected material

TYPICA L SECTION
I ROCK FILL I

TYPICAL SECTION
srA 8.52+25 TO STA. 83.5+64 79 BK=
STA. 14-r95.07AH TO STA 20+ 00

20 0 20 40 60
LI~,w'-"-l-'''-I,w.,1L!lL.- .J'_==_.L' ,

SCALE OF FEET

Compacted embankment

3{'Concrete lining

j"Mm bedding
selected

Concrete lining

i'Mm. bedding of compacted /
selected materiol'-

/ C:om/)"c:tea refill

TOTAL FILL

EXISting
embankment

PARTIAL FILL

j'
Compacted rack fill embankment· \

)

Rock fill

Ongmol ground

Ongmal ground
surface



rPravide 90' crass waterstop
" intersection with 6" stub at
• longitudinal joint locations

for connection to longitudinal
waters top in future lining

Protect exposed WSH from
damage with a plastic sheet
covered with earth as approved
by the contracting officer

~.\

HYDRAULIC PROPERTIES

UNITED STATES
DEPARTM€NT OF THE INTERIOR

WA TER AND POWER RESOURCES SERVICE
CENTRAL ARIZONA PROJECT

GRANITE REEF OIVI$ION - ARIZONA

GRANITE REEF AQUEDUCT
REACH /2 COMPLETION

STA. 787+ 27.2/ TO STA.821+18.17
TYPICAL SECTIONS

JOINT DETAIL AT STATION 821+18.17

NOTES
Transverse contraction Joints araund curves to be on radial

lines spaced along i: aqueduct.
Concrete lining design is based on a campressive strength of

3,000 psi @ 28 days.
For details of wa ters top, see 40- D- 2867. Waters top shall be

continuous in rein farced iining joints.
Waters top far aqueduct sections shall be PVC.
For details and spacing of safety ladders, see 40-D- 6460 .

I"
2 Chamfer-

Sta. 82/ +/8.f7_~j

t{'C!. I

**

8

End lining

6x6-DIOxDIO
Welded wire fobric·

NOTE: place reinforcement in center of slab.
#4@I-Oew may be used instead of

welded wire fabric.
** omit these bars if # 4@1"0 ew

are used.

embankment

Coat joint with
curing compound

j"Chamfer

/

(X6 .. DIO x DIG
Welded wire fabric

concrete

-i'MIn. bedding of compacted
selected material

4" Reinforced
lining

TRANSVERSE JOINT DETAIL

REINFORCED CONCRETE LINING DETAIL5

Symmetrical about £ Aqueduct except *

WSH End 6" below
top of lining --....

4

Transverse joints with WSH at
25 -0 max. Cross or tee intersections

-~ as. required t.0.. j.·.o.in with longitudinal

~~Ol::;..__ .. __ ..__~~\

//
/-o"Cham link fence / '1

.£ Granite Reef Aqueduct ./'~

~
(looking downstream) ./' If

/ /
Original ground surface~, !

_ ~ /~ O&M road

I l__ ~:,I~+o~'7--'---1/
.--Existing embankmen t

6x6" DIO xDIO '\
Welded wire fabric~

REINFORCED LINING, LONGITUDINAL JOINT,
AND BANK DETAILS

/0 & M road
.. ':{;fsting ground surface

NOT£: *2.2' Sto. 820+00 to Sta. 821 + 18.1?,
left side only

...... ,~;~~ .. _....../"~~

.' 1- ---
-~ - "'C:._-;;;;;;'ing embankment

Original ground surface
.. Compocted embankment

-- 4" Reinforced concrete fining

3" Min. bedding of compacted
selected materiol

?CO" Chain link fence

v' i: Granite Reef Aqueduct
I (Iaokmg downstream)

I

Overexcavatian permitted if
needed to accommodate
Iming equipment

4"Rein farced
concrete lining

3" Min. bedding of compacted
selected materia I

TYPICAL FILL SECTION
(STA 800+00 TO STA.821+18.17)

£ Granite Reef Aqueduct
(looking downstream)

DeSign W5

refill

Originai ground surface
7:-0"Ci101f1 Imk

fence· . . --- --
'i__-- Compacted

--------~~:~ __~~?_ .._~~-1
Iii .~.•"""""' ~ .

Overexcovotion permitted if
needed to accommodate
iining equipment ..~'

Existing ground surface

3" Min. bedding of compacted
selected material

TYPICAL THOROUGH CUT SECTION
( STA. 800 + 00 TO STA. 821 +18.17)

7co"Cham Imk fence )

~O & M road·

EXlstmg gra~nd __2 '~' ......~.
surface - .. A~"':"::''),''''''-'-'''--''''-'''- --.--..,

~-- _/ .

/

// EXisting

/ . / embankment

/ ... .. Compacted embankment AL---· ..-..--~ -~ '--_ 2.0'MIn. T
...------.-.+.- --",\\\,j?c:_\

- Original ground surface

4

20 0 20 40
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LONGITUDINAL OR TRANSVERSE JOINT

ALTERNAtIVE No. I
(ELASTOMERIC SEALANT)

LONGITUDINAL JOINT ONLY

ALTERNATIVE No.2
(F'OLYVINYL CHLORIOE STRIP)

o

,
i- . JL ..._"!* .•-t-'i -:-1 {1

All fillet radii J},
to be iz Un .

o
~-- -- -

TRANSVERSE JOINT ONLY

ALTERNATIVE No.3
(POlYVINYL CHLORIOE STRIP I

NOTES
A longifudmaljoint of one al/ernative may be used with a

tronsversejamt of ono ther alternotive provided a reasonably
close fit IS obtained at Intersections, os oppraved by the
contracting Mfic/!(

NOTES PERTAINING TO ELASTOMERIC ALTERNATiVE
Grooves for olternative NO.1 sholl be formed ond concrete

curing compound in grooves sholl be removed by sondblasting.

NO rES. PERTAINING TO POLYVINYL CHLORIDE STRIP ALTE.?NATIVES ,
Diameter of the sealing bulb shall be at least twice the

thickness of the waterstop member.
Shope of the restraimng projections is not defined.
Shope ot the plane weakening verlical members above and

below the center bulb for Aiternatlve No 2 and below the
center bulb for Alternative NO.3 is not defmed, except
t'hatthe members shall conform fa fhe mmlmum dimensions
shown, and sholl be sufficiently rigid to tnsure mstallafion
m the specified shope and posltinn

Weight of the PVC stop shall be 0 mmimum of 46091m for
the longitudinal stnp and 0 mininlUm of 420 glm for the
transverse stop

Where PVC strtp IS used m the longitudinal direction, cut 3
Inches out of the tap of the plane weakenmq vertical
member and place the tronsverse jomt through the slat

UNIU:O StATES
OEPARTMENT OF THE:: INTERIOR

WA T£R AND PQW£R RESOURCES SERVICE

CENTRAL ARIZONA PROJECT
SALT-GILA DIVISION-ARIZONA

SALT - GILA AQUEDUCT
REACH IA

CONTRACTION JOINTS FOR
UNREINFORCED CONCRETE LINING

,.l? ~DESIGNED TECHNICAL APPF!~,VAL .....:~ ~~ _

DRAWN ... <!f;B__._ --_.-. __ SUBMITTED_. :Z,~"f· ;;;.o~.. r

CHECKEDD~m,y,{~./i.. ADMIN. APPROVA~{JcJ2.,)I';7/],.0=L.q,.., __
c HIt~. WA'(t.R CONVEYANCE BRIHt;H

OENVER, CO/.ORA/)O AUG. 26, 1980 344-0";7163
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NOTES
The statistical summary showS the maximum, mean
and minimum of Ihe mean deily discharges recorded
for each day 01 Ihe year. ;he slandard deyialion
hydrograph shows Ihe slondard devialion of Ihe
mean doily values for each day. The s landard
deviation is a measure of fhff variability or scot-­
ler of Ihe daily values lor each day. A higl1er
slandard devialian shows lariler variabilily from
Ihe mean The s landard de ;ialion is de lermined
by Ihe following formula

where 5 /5 the standard devi-alion, n is the num·-­
ber of observalions, X, is Ihl mean discharge lor
day i and M is Ihe overall mean of Ihe dally
values. The coefffcieni of varia lion relales 'he
slandard devialion 10 Ihe m,an according 10 Ihe
following formula

LOCA TlON OF 5 TA TlON
The gaging slalion 5011 River Tribulary in Soulh
Moun/ain Park, of Photmix, Arizona is localed in
NE 1/4 NE 1/4, Sec lion 18, Township I Soulh, Ronge
3 [osl in Maricopa Counly. The slalion is on
Ihe lefl bank 65 miles (lo.5km) soulh of Ihe
main ,..,Phoenix pos! o~fictJ. The gage elevation is
1405.<0 feel (428.305m) above mean sea level.
The drainage area is 1.75 square miles (4.53 sq
km). A Ilhough runoif occurs infrequenlly 01 Ihis
slalion, major Iloods have been noled. Despile
being somewhal removed from Ihe conslruction sile,
Ihe walershed is hydrologically similar and runoif
pallerns shown should be represenlalive. Since il
is nol possible 10 compule Ihe coefficienl of
variation on days when no runoff has been
recorded, Ihe value is available ior of/ly a few
days of Ihe year. Because mosl days which have
recorded runoff have only one event, the coefficien!
of vorialion is eonslanl ior mosf oi Ihe days on
which il is available and is nof a meaningful
slalislie ior Ihis gaging slalion

MAX, MIN AND MEAN DAIL Y Fl.OWS STANDARD DEVIATION FROM MEANS COEFFICIENT OF VAR!ATION

UN/rro STAres

DePARTMENT or THI," INTERIOR

WATER AND /lOWER R£SOURC£S SERVICE

CENTRAL ARIZONA PROJECT

SAL T-G/LA AQUEDUCT REACH IA

HYDROGRAPHS

HYDROGRAPHS FOR USGS GAG ING STAT ION 095122, SAL T RIVE R TR IBUT ARY AT PHO ENI X, AR I ZONA

'-------------------------------------------------------

TECHNICAL APPRO.VA~...'.' _. iT0..~~4.·
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NOTES
For Typical Sections. see 3H -0- 7/62.
For other notes and explano.tioli. see 3H -0-7/60.
This drawing compiled fram drawing NO.3H-330-2676.
Begin construction at StI1.. 787+27.2/ Ah. to include modificotion

at Salt River Siphon Outlet as shown on draWing No.
3H-0-7/57.

Notations of existing ground surface and existing facilities
rrfer frJ conditions after construction under a separate
contr«t.

Chain Imk fence to be located as shown or as directed. For
fence tktails. see '10-0- 6268.
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GEOLOGIC NOTES
For general geologic legend,u.plonotion and notes,

see Dwg. 344- 0-7156A.
Additional logs of exploration, ejeologic maps,

and tesl data in the site Vicinity are oYoilable
in the Centro I Arizona Projec t Off,ce.
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For General Geologic Legend,ElItplonotion and Notes,s"
draWing No. 344-D-7156A.

Additional loos of elltplorotlon. geologic maps, and test data
in the site vicinty are aYoilable in the Central Arizona
Project Office.

GEOLOGIC NOTES

CD
AI. 40+75.15
.II = 59· 53' 21"
0= 5·
R= 1/45.92
T = 660.12
L= 1/97.78
PC. 34+15.03
P. T. 46+ 12. 81

&00
I

400
I

200
I

SCALE OF FEET
CONTOUR INTERVAL 2. F£ET

CD
PI. 28+81.56
.II = 76· 02' 50'
0= 6·
R~ 954.93
T= 746.71
L = 1267. 45
AC. 21+34.85
AT. 34+02. 30

200 a
1""'",,1

CD
P.I. 832 +48.20
.11= 23· 39' 39.8" Rt
0= 10·
R- 572.96'
T= 120.02'
L= 236.61'
P.C.831+28.18
P.T. EO. 833 +64.79 8K. =

14 +95.07 AH.

\
~

AUIIIlYS 11I1nK SAfETY

HYDRAULIC PROPERTIES

THIS DRAWING COMPILEO FROM FIELO ORAWING 344-330-503

A.W.CO. Arizona Water Company, Mr Robert Hare. Manager.
185 West Apache Trail. SUite 10. Apache Junction•
Arizona 85220 Telephone (602) 982-2201.

OS.1f. Co. Desert Sage Water Company, Inc.
220 North Crismon Rood, Meso, Arizona 85207.

C.O.M. City of Meso. Engineering Division
55 North Center Street, Meso, Arizona 85201.

UTILITY DIRECTORY
A.PS. Arizona Public Service Company. Mr. Gory Madden.

Station 3278, AD. Box ::1666. Phoenix, Arizona 85036.

GENERAL NOTES
For 7-0 chain link fence, see 40-0-6268.
For typical conal section see (7161).
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NOTE
For general notes. see 344 - 0 - 7/66.

THIS DRAWING COMPILED FROM Fino DRAWING 344-330-504
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GEOLOGIC NOTE
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see Drawing no. 344-D-7156A.
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GEOLOGIC NOTE

For General Geologic Legend, Explanonation and Notes
see DwO' No.344-0-7156A.
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\:J./-C: ,9r
R

=S5ff. R=(S ft. ~--i~~=f;~~F~~-4::::::::..~-,f--_t--t-t_.'---/'--I-b=1+t=:l---I-I--I--I-l~ ~ Illy (Typical) (Tyr.:iccl)~ ' . __ 1- 94 ---WJ.---l~-_I_-~I~z=f-I__.---__)(.:....I- r ROW
""'" '-I-£xisting caft/eJuard \

C>~ ~L9 u '"ROW -~t ~lhtL{,.,:;OH 12-
SGII r-~.(~: e\;' V~ _~D ~O~~O~RUCTION I-__+-I__+-o~_~b_+e-r-e_m_o-ve_+d--__+--__+-+_.___t-_r___t--+-__+-__ f-- l-__!--__!--_----jf560"""" 1>'- ~ --r T r ~f--;JY iy3'+00 ~.. I \. "J:-i THOMAS /TOAD 1560 t ~ \ !

z.5.30 Ti"-l T . '-- ~ ~ I

1--~!l6~r:>:T..!lIJ'l-rl)( ~ Ir:s-:-c:!.'.37.S f~. "~11{ ""~ Jl (?\ l\l.,L!ry...l,I+-+-'=7~:/:....c(~~~::'O:·;'='-:':c;6-:-'h-"::~~~o~a;:::..d.:.,::'-=::.=ay-=-d= o+oLo-_..J..__.-l..--=L....l._-2:-+-:0~0,.-_--L__--L_--L_.J.:;;~-=t-;:;00r!---L-c-----l__----l_-~6-;,t-0;;-;o'_....L..._-....L...--....L...-RB~t-00
L_.L-_q_u_.art:.·rail,(TYPica__r) ~i-< . \ ._' '-+--H1- "-."~I-+-_-+~_+-+--!I_----<-+--+- ·~~ ._____ ~ R F' I L
~ --~ -. .., I \. THO~AS ROADJ !\ \ .1 '-ROW
ROW 1\ ~,-~4-,---+-O,,-C:.....,,-R;,c.c=c-:::/,.-=_...,.. p€gr f Thomas Road
I-Remcve exisfing . . 94+-68.97 Canal x

cattlequard.(See N'?te) ~ b-- I
Ins fa 1I...r: h a in link 1\
fence with dou b/e .}b I

gat., (rYPICal) ~~>~j\Y f-96 0
-Existing Fence - -

,..-.
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TECH. APPHOVAL~ _ "\

SU8MITT£~8.£gUJ.R£Q. _

APPRove 12~~_
~'. rtlESrCffli ~COL06r .".lfCJf

Ei .LlIHlYS TIlInK SAfETV

8+-75

NOTE: SurfacG Oe M road turnouts
wifh 2"::lsphJlfic:;.JncrGt", t::> the
eo ft. limit- shJwn on the plan.

GEOLOGIC NOTE

UNITED STATES
DEPARTMENT OF THE INTERIOR

WATER AND POWER RESOURCES SERVICE
CENTRAL ARIZONA PROJECT
SALT-GILA DIVISION- ARIZONA

SALT- GILA AQUEDUCT
REACH fA

Me DOWELL ROAD
RIDGE APPROACHES AT CANAL STA. 148+39.35

PLAN AND PROFILE

DENVER, COLORADO OCT. I, 1980

DES/GNEO.J)..Nt1N.Allj~(~:!~J_fl!>TECHNICALAPPROVALJ~__

DRAWN _;.N:J.:L~.JIJ.l<il __ SU."'TTeD_2lL!f~___ _ _ _

CHecKeo<1"~APPROVeo t'k...L!7J_ . _
ca;", "'ArEII CONVEYANCE IJItANC

END CONSTRUCTION

NOTES
For Me Duw?11 Raed 6ridge details, see
Dwg 3<14-D-7'87.

F':Jr teom-f-~'p<. auardrail :Jetails, see
D~/qs.34--+-D-7c03and34"1-D-7cO'f.

All required powerline relocations will be
by others.

For ch:;ir: Iinil f<t.r.c-t. clnU gate dztoilS,see
Dwg. ~O-:'-6C68. Install double- 'C ft qates
on riaht and double fO fLqares on'reft of
canaT.

For General Geologic Legend, Explanation, and Not..: •
see ~:g. 344-0-7156A.

Beam-type
guardrail

250 ft. VC.

4-"Aggregote l{ f-6 Max.
bas~ course f-O Min.

E X~A VA. TION

I
Canfcrm to existin-j
roadway 9('0'/;'

~ to Mc Dowell Road

/5 4C ~:---'---?¢l;()-"""':"----;~Vl--.1..------;<-f,:;r;--.....l--~~--L.......:..-;;;::-;-;:;-;::--..J0+00 2+00 4+00 8+00 10+OC 1540
PROFILE
Mc DOWELL ROAD

1530

1600

<t. I24-C Right of cancl
__+---..L~20-0Left of canal

[

. (O~lginol qround
~urface

S=.02----

EdJ'<- :Jf existing
p:wzment

TYPICAL SE:CTIONS
O~M ROAD RAMPS

EM BA IVK M EN,T

TYPICAL WID£NeD SECTION BETW£EN
O~M ROAD RAMPS fiND BRIDGe

\ ~ 4"Aggregate
~\ bose course

_---6'"Se/ect material

~\~~:;ek Hill Floodwafzr
// ~tardin9 Structurz (Existing)

i50

Limit of aagreoatz base
course on ramp (Typical)

END

___ Ti~ cl-:,'in .'ink fence to ch-::Jin
IiI k fence on brfd9'" (Typical)

seA LE OF FEET

P LAN
McDOWELL ROAD

50 0 50 lOG
1.,",1.1,1 I I

Qaf

2: 0 t M Road ramp

t
Existing fence .>\\
(To be removed) ........ ~

'lll1c DOW ELL RCA C

SECTION

In:.; :- .~ .: c hair. 1/ r. '< f;:. I~ C ..:. •
witt: ··:cut Ie :r!:·:5 (T'·I.: iCu.')-\-",~r-.---.,1.......

Qof \

{4-0

48-0

Inste!1 37.·::; ft-.
quar·e.-ref:. {Typical.'

--------~ _ ..
-Rc W

£ lYe DOW.EL.!. ROA.D -"

Canal ROW

TYPICA L

fO-O

~
'"

£,I,,·;no hnc. J
(to be rerr;cved) "1-\\

Qaf

i'

Exi~~ina 4- - ;'.'il'", :2.47 KV,
{cec.';;. '{d<t.. co/.. z---

I
{t-OO .

____~ . _ (Typic Cl....::):....;---\\-

-----\\,---.=---'\'-=-.=--'.I~;;;:--:·-::-::;;:--=~~}t~~~~~ ~~~;;;;;;;:!~~~;9¥~Jz~d=.',)~=±:=:k=htdl:=:d:==:lJ~+t~:J=.k=l-

,
{4-0 {O-O \

Profile
grade 4"Base thickness ~

/",:::::::~~;2~~...~s~=~.O~{~5~~S~=~.~O~f5~=!:===~-::o.....,at s h 0 u Ider (Ty p ical) ~
~4''A99re9ate c"Asphalfic <:?"/ Car;al ROW

base course i concrete surfacing

6"Se/ect material [ --
ExisUng roadwcy surface

.'\1'

~conform to exisfina
roadway sectien '

BEG IN

9

I
I(),c;:>

-Q:
\:l-

9 ..L---f---L-.-----------"""'===d~:-=>~/'\

~
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concrete

• lIUIIAYS Tlllnll SAfETY

END CON S T RUe T ION.

(4-0 (0-0-

EXisting roadway
surface

~ McXellips Rood

GEOLOGY

PROFILE
Mc KELLIPS ROAD

Nores
For McXe/lips Road bridge detaIls, see
Dwg.344-D-7'91.

For bzam-type: guardrail derails, see
.Dwq.3.qq.-D-.7203 and Dwg.344-D-7Z0<:J.
Por chain /Ink Fence and gafe details, see
. Dwg. 40-Q-6Z6.8. Insfall double (e. ft. gates
·on right and double {O ft. gates on left
of canal.

(4-0

UNITED STATES
I t O£PARTMENT OF THE INTERIOR

J'1·~ WATER AND POWER RESOURCES SERVICE
I I ,~ CENTRAL ARIZONA PROJECT
I ' ': SALT-GILA DlVISION- ARIZONA

:Ji:~ SALT-GILA AQUEDUCT
'\~: • REACH fA
~~' '! Me KELLIPS ROAD
~ ~:~= tOGE APPROACHES AT CANAL STA. 209~39
~ ",' '-'Ij' PLAN AND PROFILE... t:~; ~--.""-~--";,..,";(,f::J~RD~':;;:';':='---';:""':'f2''i1'=~~·----'''1
~ ot: 1: DESIGNED~..;. _. TECHNICAL APPROVAl z:::iC_~!._~ flI!I !:l' __

:t ~'c> ORAWN.I'!!.:.e....IJ~ SU...ITTEO"'_jJ)..J...~ • ~__ '

~ ::: ~ CHECKED~!'I!.J!1:i!f3_!'!JAPPROVEO O"'...a.L~-='.: _
::t ~ ~ --z;r- CHi,f'-Ell CONVHAIICE ",AIICN

" Qj ..

~ ~ ~ OENV,-COLORAOO ocr./,I9.c 344-0-717

48-0

IYPICAL SECTION

4"Aggregafe
base course

6"Se/ect material.

"Base thicxness at

..-L-~;:::=~::§~~~f;~~~~~==~"",S hou/der (Typ/co I)

ZOO ft v.c.

ronform to
, existing
roadway grade

L.-;::=~;;:::::f:==~L-J----+-~~-+--4--~~--t---+--~~15150

!-__...L.__--L_..;;.,-~=--!..----;;':.I;:;;::;__---l---~=--!..--__:::__:..I:::_:::;__---l...-_;;::_:_::!1540
"1"00 6+00 BrOO 10"'000"00

ExIsting barbed
wire fence

1600 I---+---l-----t-----il--I Q.

OrOO ~
HEWN' CONS TRUerION.~

, --\---i---+.---t----t-- 0 0r- !() 0
i- ct:
l1)~...
2 -+--\--4-'y~q..----,f_--+----t---c'-_tt_\_';_-_.(I580

(-6 Max.
I-OMin.

.p L. A N
McKELLIPS ROAD

50 0 50 100 150
tw....."~....' ,...,~I-::---::--c~1=-==:1.'__----'I

SCAL.E OF' F'EET

:! Spook-HIfLEJoodwater
RetardiaqStrueture
~xIstlng)

<:J"I1ggr~ate ~
base course

EMBANKMENT EXCAVATION
N'O:I:G'S.urface 0~1Yf road-camp furifuuts
wiTh Z"asphaltic concrete ta the ZOft.
limrt shown on the plan.

~-r.c~L-S E cr1 DNS 15801----\--!---l----+--++__
IIr7'i1 R QA D ..Ii AM~

GEOLOGIC NOTE

'stlng roadway su-r-f-:-a-c-e--~:::"'-

- !LSalt GilaJlqueduct
see Dwq::s.344-D-Tf15:J.,
-ana 34"<:J-D-7f70.

'"'"'-'" ·-Canal ROW

Qaf

"iOtMiRoad·ramp ~

Limit·of aggregate base ~
course on ramp'(TY~iCal) \ 'V'

:3-q)ORoad= ~

[Mc·Xelllps:. Road

Install '{i7.,5 ft.

9Uardra"~~~a~__~~ .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4H=~~~-~~=;
-<) .• 0, . .;;-Conform to exIsting

"'" 0'NOT£-: Remove exlstin9 road R.O. W. fin.ce o~/ roadway section
within .canaf:R.O.w. aftd erect this.
salv-a-9fl.~fence fa =tiR- raad f.Jt.nce,--
fo .c'anal Fence as shown on- the IJlan.

For General Geolcglc .egend, oxplanation, and ~Iote,. 'ee Dwg. 344-0-7156A

TYPICAL WIDENED SECTION BET.WEEN
o tM ROAD RAMPS AND.BRIDGE

3t"Ag9regate base course
o"Se/ect materIal":""':

Conform to existing
roadwby -surface

_ McK£LLfP.S'R'OAD~

Beam~t¥p'a

"rSose thicxness at .5=.O(D, ..s~.O(~._ ..:guardrall

.:shoulder{TY{:)icat))~~~~~===~"~~~~~~~~~====!!==h~
·Z"A sf)haltlc

concrete surfaci~

JYlaJl'li.ain walkway
wilith arouna- ff.c:ir2ff
end. u-quardrail

BEG IN C'OWS TR:UC TIO:N

~~c--R_~W~

t



Conform ~o
.l-xisf-ir.Cj ·1600
roadway 'trade.

I
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DENVER, COLORADO
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D£SIGN£D£)..HM~_~RPrECHNJCAL APP~OVAL.£~;ft~_._-~..-._'!.~-~-
ORAWN-Id:t:Jj)~_ SUB"'TTE"-_1U-"~ . _
CH£CKED~#?:!.. __ .!__"!5 APPROVEO G. LOt.. _

i::?--~ CHli~AT£R CONVEYANCE tl"AN

UNITED STATES
DEPARTMENT OF THE INTERIOR

WATER AND POWER RESOURCES SERVICE
CENTRAL ARIZONA PROJECT
SALT-GILA DfVISION- ARIZONA

SALT- GILA AQUEDUCT
REACH IA

BROWN ROAD
BRIDGE APPROACHES AT CANAL STA. 286+21./3

PLAN AND PROFILE

q f-6 Max.
4"Aggregate f-O Min.
base course
EXCAVATION
NOTE: :Surface O¢'M rood ramo
turnouts with e."asphalfic
concrete to fhe e.0 ft. 11m if
shown on the plan,

TYPICAL SECTIONS
O¢,M ROAD RAMPS

PROFILE
BRCWN ROAD

NOTES
For Br .Jwn Road bridq'l defail.s,sze

/
Dwg.3-l'1-D-7f95.

" For tGam-~ype quardruil :ie:-ai:::i,see
, Dwg.344-D-7203 and Dwg.344-D-720Q.

.::Oor c.1ain link fence end gatz details,see
DW9.40-D-6Cl5tJ.lnsfall double f2ff gates

Limlf of ogqrz.gate base on right and double fO ft. gotes on left
~rse on -r:;mp(fypicol) of canal.

N

Original ground
surrace

EXlstint;} fence
(to remain)

l()~
~ rr) I___ <0

- ~ !

Q--:
;::".~

ALp

Existing fence
(fa ret0 ain )

I ~ ~

_ 1_. 1_ pr~F,(,gT) ~!
I 0 1- 25 I I 0 0 0 g

BEGIN CONSTRUCTION
I

?,8 ttfr'
I ~I~- -- - -- ~ i Q I -f - --r--t-'-~/~,..----t-'--tlt+tt-------j

i «> 5 A,0prooch slabs,
ConForm to existing 0 L I J •

rOc'dwoy Et0de
(,jJ "tl I <-0 10

I 0 0 4,-'-r--- --g1,8 - - 1 - -l' ?4-:;>""-- t-t-f- -1-- - - --+-.J--+;\--\----j1580
.. , "- EXistinq

I "0 t vc I roadway

1---\C---\-1--""'-°-t-
f

_,_.. - -+__--+-__++-+-_-1

f.Spook Hill

1580

15 40 L-----=-'-;;;;::;-----'-----;:;::';::;;:;---'----;;-:;:~;___----L--___;::_;j:v;_------J'---_;:;__f;:;.:;_----'--~~!5 40
O~CO 2+00 4+00 6+00 8+00 10+00

1560t----r

O¢'M Road

GEOLOGIC NOTE
~ 0 ~ 100 150

For ~eneral Geologic Legend, Explanation, and Notes, L..'.....'.........,.........."",-='----=:----:-:---;:::---';:'~-;:::;::;-;;::::'=----~'
see Dwg. 344-D-7380 SCAL·E OF FEEr

o 8r70! -:: END CONSTRUCTIOj

I/'Er<.ct salvaoed barbed

. w~>ond 1~ates

xx~~ ..... xx xx
I /' ~,-,rnGu-f- ,::,c/lng, /1

/ limits (T:,'[ICCC!.) /

( Tie -f-c ~xis-::inq fence J

Existing roadway
surface

TYPICAL SECTION

4"Aggret;} a te
base course

15" S elect materlal_t-"'~t- ..............
~"\

'[ Sp0ck liill F1ocdv;,;:-!'er Re/:-arding
Structure (existing)

Instr::.'1 37.5 ft.
guardrail (To'picat)

Tie chain /ink and barbed win:_ fence
to chnln link fence on bridge (Tvpical)

Install chain link -fence
with double gates (Typical)

ranqent line to
canal centerline

~ BROWN ROAD

Canal ROW

Existing fence )~
(To be removed

Orc5 .~

NOT£:Remove eXisfing rnad R..0.w.
fence within canal R.O.W.and erecf
this salvaged fence fo fie road
fence to canal fence as shown
on the plan.

-.JL
jr

C' 0
--d-, q,

'\)- l\:

'-Confcrm fa eXisting
roadway secfion

Existing roadway
5 u rface

Qaf

TYPICAL WIDENeD SeCTION BeTWeeN
aJM ROAD RAMPS AND BRIDGe

r---'E. Brown Rood

~-

I

: .30-6 14-Q 1'1-0 c7-6

20-9 Min. ~_=2=0-9 Min,
-~ Beam-type

Profile grade I quardrail

4"Base thickness I Maintain walkway

atshould~e~r~~I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~width around f~red(Typical)- -end of guardrail

4"Aggregafe 2''Asphalt concrete
base course surface

6"Se/ect material
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SAO","OII.A DIVISION·,AffIZONA

GRANI7'E: REEP A QUEOUC7'
fUi'ACH /2 COM/'l"ETlON-,STA. 8I1t;.l-·66. "H'

BUSH HIGHWAY BRIOGE
PLAN AND ELE'VATION

Fe:!/' (Jc?I?<!?I,Y! /Vo!c,,/, De::S/f;'rI -S"P@CI,u/cat;,/o;'7,r,
o('rcll..:;' and 114olt'@rl(;r!s\ see

)
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• llUlHlYS TlIlnK SAfETV
UNI TED STATES

DEPARTMENT OF THE INTERIOR
WATER AND POWER RESOURCES SERVICE

CENTRAL ARIZONA PROJECT
GRANITE REEF' DIVISION - ARIZONA

GRANITE REEF AQUEDUOT
RE:ACH /2 COMPLE: T/ON - STA. B/!5 -I- 66.37

BUSH HIGHWAY BRIDGE
PLAN SECTIONS AND ELEVATIONS

For Qenercr/ Notes, Des/gn Spec/Pieat/onsl

Desiqn LOQ'dS' and Meder/alS' see (718:';)).
!CJrprecClst:, prestressed oonarete beCfmS',
gee (7ROE).
Rm/A~~h&robegcr~an~edaf'rer
flohr/cerc/on.

BI:)lts, /l(.les amy wc;;rsners Por Ra/IAsS'emtJjy
lfo be qcxlvaniz<!!d.

pENVER. COlORAODSHfEr 2 OF 4 DCT,I,I'80 344-0-7179

OESIGN~~_63___ TECHNICAl.. APPROVAL _

ORAWN_.~£ ~SUBMITTEo~f2t~ _

CHECKEOD{l,;.;Ihz;b,hisAAPPROVEO. ,J2c_~~~_:.~. _
CHIEF, WATER CONV£YAIlCI! lJRANCH

NOTCS

PARAPET AND END CURB DETAILS

SECTION H-H SECTION d-cJ

, 1-4
I....··"~ -

I r 4:2 "Cha/fJ lin); lence,see(7Z05)

SECTIONG-G

101 e 345
I , I " I t I I I

SCALE OF FEET

t2
j
1

:4

r
-7

0
off4 el' CIS shown

, Z ( oIsconfll7uous "t,Joints
I _ -- if. Fe/,ee or rail ,2$, I

I r - i shown on orld.fe Plan,: ..

.' I It, #4f1@j-O

',I I ~ ti ' 1."-
".':~: I to'R. ~ ..~ .

:L"i ~t~~~i
#4L@1-0

ut:?:::::=~:::::±::C~l

.............................. '1

~
I

: I

1~

! !

lZ·O

JJoint In .barner IOCQtedZ'1jJlloles in-'1 -1~~t -- ------. li-to

CtJ shown on the plan 0 f q/?/lc/"!!!ce iJor -I "'!.
each bridge, f 8~ bolts -1 I .j, 4(.. Forgl/Qrdrail detailS; S'seI II, -I .~ I Dw:q. (7203)

'hpol'lJeC!l1-)}:[~~If-~~- ii-lOPof' CYpIJrocrcl7
I ~I~' I'

~i f1 ,~ ~T ~--;,,---,--,---,"--

'" I - 11 -----'-
, , -.", , .

r-dtJC;"Blockoct: Par -7f'e 2
deck dl'oinsee (7IBO} ~ I

EL£VATION

In)

{Sponge )f
ruclJer !-'tIler'

., Aein ftJrcement sh~wn

on ofher <ipprr;dch
slab

Guard dngle, see
:Detail C (7188)

34-0

...-\-8-10

L)-- #4@j-0

;:"(7180)

.-t-.
,PRoodw0.Y

(HP ;0
1\1

79-5

G8-0 RoO'Cfway

\14
I

34-0

SeAL! OF ~EE'T

PLAN
8 0 8 1"
I " ! It! " I I

t: (7180)

r ,JiZ?~f/!~l ., , ,~"

[~e"nnq,,{1 E""estnQ';,:";~;':n /p$j"l'lce;:rFte D/C1p/?rogm.s-

!fib utmen t~en;)re~~::::::~~~::.::::::::::::.::::::::::::::::~t:k=J,=--:=i ==_c::::.::.:=' ;::::=-_,-==C=:-::,.::::.:.:.

-JB(7180)

(E~(/estriQ'nFence see(7e05).

'1-4

C;uard <ifngle

9" W"I/

4splJer/t;
S'(.Ir.f't7O /179 '
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SECT/ON D - 0 (7179)

ELEVATION
D£.TAIL r
(DRAIN TYPE .8)

#15 8twn. be 0'ms

# 5&;)1-0
Gaord 4nqle Conti/luous

see Detail C(7/88)-FI.5 "@1-0

It5 Continuous

1012345
I.U LL.J......-.L--L...-L.-_J

SCALE OF FEET

,", ,':,

(\Jot<'/! : ~ c;<parns/on JCJlnt;s //1 ren/S' &Cl be
placed above Pcyrapet; Jo/rrcs.
A" C"01/4" dec/( expansion joint; 017
Brown Rocta !3ndge parapet Ql?d

[elsewhere. NOT Ii: tS'

ror G'el7e,rQI Noces; Des;jn S'peci.;.'/caclonS',
DeSigN? Loq(y,s and M'<xterla-I.s; .see D>I/.9'( 7183).

344 -0-7180

(I) AI.UIl'YS 11l1nl( SAfETV
(JNITE() STArES

OEPAI'trM£NTOF THE INTER/Olf
WATER ANO PoweR RESOURCES SERVICE

CENTRAL ARIZONA PROJeCT
GRANITE: ReeF DIVISION ·ARIZONA

GRANITE REEF AQUEDUOT
REACH 12 COMPLETION STA, 815 +66. $7

BUSH HIGHWAY BRIDGE
SE:CTlON AND DETA/i..S

Sponge rt/bber
./'/Iler at: joints

¥ !:xpQn.5'IOn JOInt: see
Rail Detoll/S

!'Ioce : 8/0CKOI./t In erV(!strl(Y/l
iJenoe wedl similar.

{
k:lJ./

DE TAIl- CJ
(ORAIN Type e)

/¢Pipe ra/I
shoINn

f'#4c:¥" D /s conc/lll/ol/oS
., crt: i o/nu

., -I

j

oS E C T JON F' - F (7/ '(9)
( TYPICAL)

t! Drain !fpe J
Deco/'; e

8EO TION E -£(7/79)
(TY PICA L)

E Drain !fpe 5
gee ,Detail



/ lLam/nat:ed
e/crstomenc

J bear/n9 pqd

;. S'lope co rOO'dway grad8

#5(7@}-0 CKcept@(;
\ I.mo'er IJciN'';';J p",ds.

CndQ/t #9

S£CTIONA-A
(TYPICAL)

NOTE:
For notes, see (-7/78),

#5131-

• /' tr5n@1'Oexcept
cEe; under bearing pad.s

CE/.L

rt. 8ridge decKf Roadway

~ £:/. D

PLAN
ABUTMENT 2 SHOWN ABUTMENT.2 SIMILAR

C onstrC/ct/on vo/nts

~A

A

E/. /489.42 .

L Q'ffl,II7(:;rt,':!o' elostCJmer/c
bean nq pad

./"Sp'onqe rubber
P///er

ELEVATION '*Note: £/et/aclons are
9in~nat f! of' beOiring, tf: or bea.m.s.

(I ALIlHlY$ 'I1IlnK SAfETV
UN/TE/) sTArES

D£PAIfTMENT 01'" THE INT£"'OIt
WATER AND POWER RESOURCES S/£RVtCE

C~NTRAL ARIZONA PROJ~CT
GRANIT~ R~~F OIVIS/ON -ARIZONA

GRANITE REEF AQUEDUOT
ReACH /2 COMPLeTiON-STA. 8/5+ 66.37

BUSH HIGHWAY BRIDGE
PLAN SECTIONS AND ELEVATIONS

DESIGNED '.. _ . ,,£CHNICAL APPROVAL,~_
DRAWN /f3..~ SUB",rr£o~:&.~~ •

CH£CK£D~ APPROVED,.,.. ~-:t2_~~ _
CHltfF, WATER CONVtrYAHC£ AHCH

O£NV£R, COLORAO~H££T 40F4 ocr.', '980 344 - 0 -7181



25 25

344 - 0 -7183

SALT-GILA AQUEDUCT
REACH fA - STA. 94 + 68.97

THOMAS ROAD BRIDGE:'
PLANS ELEVATION AND SECTION.

GENERAL NOTES
For General Notes anCl min/mum reetl/rement8

..e'or det:cu/ing rc'lnl'orcement see DWff
4- 0 - D - to Z G :3, except; Por prestresseCi
!Y/d9C': mel77bers or as ottleof/Ise -shown.

Unless oC/7erM//s'e snown alleK;oose~"
concrete ed!les to DC? chqm,cered 4' ,

A II rail POC3C: measvrements Q.l'e 'liven alonJ
tl?e sk.y:;e.

8ra:ss ca.ps ,e'ur!?i,~hecl lJy Nar/cof'4. Count!!
1i191iWGj' Department a..nd set 6!/ contrad-or
are to.6e locatec"; as shown 0/7 The general
plan of' each bridge.

NOTES
PClIi assembly t;D gali/CllJlzed CJlpt:el'llot)riccrtiOl?,
BoleS; nvCS and #'O'f?l;ers .por rer;'1 asS'emb/.Y

t;0 .0 e 901I/tl/7li: e if.
FOr ~: Clial!? Iinli' l'ence 5ee DW3. (7200).
For precast> prestrr::ssecl C.Orx:ret.e beams...

..see DW.J. (71:0./).

DESIGN SPECIFICA TIONS

"Stondard Spec/Plc'at/ans Par H/(lhwa y
Br/dg'es" Tile Amer/ca:n Assoc/cxtJon
01' S'tcxte Higl7wcry qnrY Transportqt;ion
01'1'Ic/,,18, Twell'tl; t:C//t/on 1:3 77 WICI!
197{3 Qne! /979 Inl:crims.

D£81t3N LOADS
DEAD LOADS
Rel/?/'orced cancrete ...150I6s j)6'I'Cti. f't.
Fu't;vre wecxonq surf'acc; ..__2 o/b.£ persq.f.t.

EARTH LOADS
HOrtzoneal

Dry. ..... _ 3(,lbs. perctl.l'6.
//ert/cal

Dry .... _ ...... 120IbS.percv.f!t
Llt/E LOAD HS' 20,-44
LIt/£' LOAD IMPACT 50/(1... "'c5)

MATE R/AL.5'
NON PRESTRESSED OONCRETe:
Concrete at; e8 o'a..YS'-.f'c ~ 4.. 000 Ibs. per sr;. in.

/! c ~ 1, '00 Il>s. per Si in.
Reli7,"ol'cemenC.... _.. -1'1 ~ tOO, 000 los per Sf In.

PRESTRESSED CONCRE.TE'

Concrete ... _ __I'c~ 6;000 Ibs.MroIr1l/7.
.p·Ci~ 4,000 Ibs. per sl(. In.

Prest/res-sed stmndsJ''s ~ 270 Kips per oS,? /17.
RelnPorcement ... ..--1'1 = 6 OJ 000 per s?, in.

UNITED sTArEs
DEPARTMENT OF TH E INTERIOR

WATeR AND POWER RESOURCES SERVICE
CENTRAL ARIZONA PROJECT

SALT - GILA OIVISION - ARIZONA

t

f.... -'1'""""I11)1
I

<:::l
II')

.. 11

r

?

5tJ'

~-Abvtment:e

-- 2.')

FDOTING PLA.N

Not e ; IfMeqSi/I'e para 1/0/
to e !'eoring

,(
COrl7poet ilJ plqce mqtel;Q'/ to

C( depth 01'/0' below compacted
baclif'ill prior to baclifilll'!.j

S£CTION A-A

~:.:;.

~=,;;

,
I

AbvtmenC)

F'

I 'I

\
'Poyll/7c?s .f!or back!!I','/ )

Clnd compOicted backl'ill

4 ~ i'Clia/;;- /m/{ l'e/icC
5e,,(7205")

PrccC/st, [)n-;,strG'-5'sc~d'

concrete
4ASliTO
See

N

(Juqrdrq/I not:
$'170#'1'1

4- S"d/a. tele.phone
dvct- liarlJer.s . .see !Jet'l'/

£: (7188)
;""01" rocrdapproooh, parapet: ant>'

quan::rrt:niS'ee(717.9») ('7203)<Ynd
(7204.).

/\ 4..... [1t,"DQ..p/jJe (f'ufure)

/£1 t'5r10'98 dec/(

Approqch S'lab

4i'.." Chall? 1/()/1
,:jee (7::05")

Note: Ii'Measure 110rl?7Q'/ to.! 01"
bear;1'1:; .JI? qbu't;l?/ent

(]uardra;'1
I?ot showl?

SO
I

PLAN

scALa OF ",efT

£L£:J/ATION

10 0 10 20
I I I ! I J ! I " I 1 I

Ol/er eA"caI/ote "';0 'and r~plac<://
wl'tll oompacted bac/<:.fl;// .'

e E3ear/ng .Abvtl
s'ee(7184).



f#9L @j-04but.l
(1#10L ~i-O Abut e

-- f'L am/nat edelas tomenc
bear/ng ,nerd

/-5Iope -ro roadwa.'J grade

(#5 n @ /-0 Except-
) @ Gunder beQrt'n'1s

cS'£CTION A-A
( 7!fjJlca!)

NOTICeS"
for (Jerle/(~I Notes, Design S'pecl',a/cationS',

Desl,?/? L oQ'Q'S Clno' Nater/a:/s, seer 7183 ).

#5@10

.1S'ponqe
rubber,o///er

#5n@1-0Except;
@ ~ tinder bear/aj'-.5

c6·7

I
-uT ;::-10 1

1--+--1----------------,
I

7·6

opt;ional

{'Lamim:/ted )
e/as[;om(;!;/c __
bear/nq pad

-----Cons truc!Uon jo/n t
/n f'oot/rg optional

: \ l'Beams

I

iY--- ~ ROi:ldwilY
"", 'Z.. c,

ABUTME:NT.s"
IIBUTMENr #j -Sf/DI/I.-iN -il2 5111/LAR

Construct/on joint
-------------------------,--1---------

Sidewalk

EI. Gj

I
I

£1 F

g Sidewalk

1-0]1-----..1

1"Sponge rUbber
-Piller

E/. A

~ 7-6

~!__L_+ ,----

£i...ICVATION
ABUTMENT #/

Af3UTI1EIVT #2 511111-IIR

4BUTMENT O' b c d e -P EI.A* 1:1.8 * EI.C cl.D E/.E ElF EI.GJ
~------- f-----

115iP9.97 1670.051 3-0 4-1';; 9-~ .57·7 (,-4 7-ft f57{).08 1570.19 1570./6 1575. 7t; 15'0.-1-1
rt.570.5'2

r----------~ r-------
Z 4--0 5-0 tJ-O r;,O-7 7-4- 7-~ 671.03 57fH- 1671.// 1571.00 157(; 71 15C;0.08 *!Vole; £levai/or);5 are

,g/ven at 1: bea.r/nJ

NI r;:o STAfr;:S
OEPAftiMeNT OF' THfi INTERIOR

WATER AND POWE:R RESOURCES SERVICE
CE:NTRAL ARIZONA PROJE:CT

SALT -GILA DIVISION - ARIZONA

SALT-GILA AQUEDUCT
REACH IA - STA. 94+68.97

THOMAS ROAD BRIDGE
PLAN SECTION AND ELEVATIONS'



27 27

(/1' Duces

D. PI/c. pipes

Spo/Jge rt/l!l!er
f'I/Ie!")

cjI4F,g)4
3

_,-/ ~ 1
-1 )r 'til '

I I ,-.-~.,~,-_Lj-
! .~' ','..:0' ~')"I,"_':<.r, ,

:1------··.···
--~#5@j-O

, Between beam5

--,For BlocA' ove see
S'ecllli::>" p'-p

beams

DEWEh, COLOhADO
SHEET

J OF J ocr ','980 344- 0 -7185

UNiTED STATES
DEPARTMENT OF TNf: INTERIOR

WATER AND POWER RESOURCES SERVICE
CENTRAL ARIZONA PROJECT

SALT -GILA DIVISION - ARIZONA

SALT-GILA AQUEDUOT
REACH IA-STA, 94+-68,97

THOMAS ROAD BRIDGE
PLAN AND SECTIONS

• ALUIAYS nllnK SAfETV

SECTION E-£
I-c,

SECTION G-G
(TYPICAL APPROACH 5LA8 CONDL/IT

DETAIL) NOT E: SO

For General Notes, Desig/J SpeclfJiccu,;/o/lSj
Deslg-n Loads and IWt::rtenal5~S<!:el'l./IJ!J),

Gr~
12-0r

t::::-=:.::::,+~--,--~""",~_ ,,<I_~~~~

/ ({)I *l.7@C,/ EDiJcts J #5@1-0

, .ror GJvarcl Angle (!ol?t:i/J//ov,S
see De6a /1 C I
(7./88) G s.---

"'5 continuous

Note: 8/oclrot/t may be omitted
d' 5"1. D- PI/C. pipe sle~j/~S

o;re cast Ii? the bacffwall

rubberP/ller

For Hc¥v/Jch see Ha//nch
t-O Table ( 7Z01 ), ._ .. - ...- '-'--

S£C TION F"- F"
(TYPICAL 8ACKWALL OPTIONAL

BLOCKOUT DETAIL)

~7,oonqe - -E'Z/lCermed/at:e
rvb ber.pi/ Ie r DiaphrQgms

SECTION D-D

4pproQch
S'lcrb

N

rE! Future I'll pipe.
\ .pOl" ,,~;o~orts .l'ee(7186 ),

)' £.' 6rtdqe dec1

5"" See De ta:l/ C

\1/;'Cllain-Ilnk !'(!]l?tJe
.pOr deGqlls $'ee
( 7205),

e4
I

i"
!

14-0

B
!

SOALE OF FEeT

28-0/focrdvvay

DETA IL D

5 W 1~

I I I I I I II..L..L-LL-l
SCALE OF F'~E;T

7-~ I /~7""..,...., ... __ .

7f! Condvit; HQ"ger A ssern bly

J'EC TION B -8 See DetQI/ A (7158 )

8 0
11'11 Ill!

i
i-

-0

/inlf renee
P.Roadway

I)

" 11

e $I/o'rj;.r~ov~;:ri.:l: "".

I
I
I

!?<:?art'nq
Ab//tment 1

6 'Chain-lin
.p~l7ce

D

r1-4

fi:J/ pQ/'ope&, ~ea* d:~~;1
qndCl7atO///,o d"tCVIS ~I
S'44(7180) ~.

Approac h
Slab



"' S'ponye
rublJer

/?c~ /rJlhrc emen
not: shown

SECTIO/V 8-13 (718.3)
(T!fp/ca./6

N

Curb DetaIl)

Dec/{ reinforcement
not shown e/)
r~-''-, <1,;,0
~_--'--'--'o -------,-,,--"--'--

bar
SUPPORT OIAPHRAGM

Z B-O

<2 , 2-0
'z~a"

e 2-0

4' 2-D

I-a ,£-0

t, h 2-0

'J'cO Z~O

1-b 2~fo

L

7-1024

'vV/'ap with
fit '

/;; Asbest:os maCer/al to
preyent: bona; e ref!:i

Non-set.;t/n!l grov&"

Me OOWi'!tL RD.

SnJ.14t1+!!J~.$5

S//PPOIfT DI/lPf/R/1611 IJIME/VSIONS

Me XEI.LIPS RD. i'
Sr;(. e09 ~r.o.59

THOMIJS ROAD

5''7;4. 94~1J,8. 97 I';'

BROWN ROAD

.9TA.28'+.21.J3

BRICGE gTATION Q /) c d c;; A 8 C D S'
I3I.JJ'h HIghway''''' 6'15"".'7 34-3 34-5 34·3 71 7' 102-11 104-2 104-/

~--1

2.t~IOt-/O.!!!-----'
Thomas Road 94+'8.97 2'-9 20,-10 eo'-9 7 7 80-4 81-" 81-~ 80-4 1.187.,

1148+39.35
..- f-----

71 7j 8:N;JMcOowel1 Road 29-4 29-3 ~-4 87-/1 89-2 t5 7-:3 ~.OO%

McKell/pS'ROQ'd 209'1:.0.39 S8-4 ~8-41 38-4 to to 1/6-0j J1~-t!!1 //(,-7 114-111 4.50%._-- -_.-f---' f---
Brown Road ?86~i?.f.j3 Z~-3 2'-5 2';;-3 j-./ 1-1 78-11 8.1-1 8/-0 7<5-10 4.50%

"Note: vvood to be lel't In bloc/{out.
I./n6/ instal/a.tloa or;olpe .

NOTE
For (Jenera/ No(es, Des/gn.s'peci/'/C'at:/on;
Oe.o¢m LOO/e(s one( MOl t.I!ftr/crls see DW'l.(7.1tJ3).

D£:TA IL A
('7t87)

(7':1pica./ )

f' Future Pipe
g Bloc/(Oi/c

BLOOKOUT DETAIL FOR£ND DIAPHRAGM
(TYPICA4

Bi..OCXOVT DII'1ENSIONS
rl./tilre /c{," I"7pc 19 c'-O"
Futi!re 24"?/p<: /t ~C'_,;,"

PICTORIAL- VIEVV

BRIDGE SPAN DIMENSIONS

NOTE:
,/I' Span .1 snown, span t?
sirn/lar.

"" ... G/ronl(;i'! Reel' Ailueolvct Scat/on.
M Ii< 'if Represent:s Center Pier ;POr

Brovvn Road Span 1.

End diaphragm
H'/t:1l blOd()vt

'/!orl'utvre pipe
/oS'tal/tltl()n $

BJockotlt
f)t!JtQu'I -(:,:, e

./

----.-.LlIIAyS TWIRK SAfETV
UNITeD SiATes

DEpARTME:NT OF THE INTERIOR
WAT/ZR AND POW/zR f'/zSOURC/zS S/ZRVICe:

CENTRAL ARIZONA PROJECT
SAL T- GILA DIVISION-ARIZONA

SAL T - GILA AQUEDUCT
REACH /A-STA.94f68.97, STA./48+39.3!$

STA.209f60.39 AND STA.286+ZI./3

BRIDGE DETAILS

OENVEFf, COt.ORAlJO

NeN



iP4-2

I.INlrii:D srAres
DEPARTMENT OF THE INTERIOR

WATER AND POWER RESOURCES SERVICE
CENTRAL ARIZONA PROJECT

SALT-GILA DIVISION-ARIZONA

SALT-GILA AQUEDUCT
REACH IA-STA. /48+39.35

Me DOWELL ROAD BRIDGE
PLANS, SECTION AND ELEVATION

• AUllAYS TlUnK SAfETY

DENVER. COLORAOO OCT. I, "SO
SHEET I OF 4

\
\

NOT£S
For General Notes} Desly-n Speclf';'cOICIOns,

DeSign Loads} Cil)d Matenals, ,pee DW9.(7183).

For precast.J prestressed concrete beoms,
see Dwg. 344--0-7201.

For.6'clloinl/nl<: f'enccsee OW!? (7Z05).
RaIl assembly -Co be galt/onized al'ter
.f'abrication.

l3olts,nucs andf4/asl?ers Por raIl assembly
to be !?O'It/a/7izeQ',

PI-AN

\P 8eann!J

FOOTING

SEC7/0N A-A

29

.JCJ

If

ol!.glnCYI (Jrol/nd
::0 ur..<'oc e --~~-~,

,/
'~-/I bUtII78/lt; il'c:

&ee(719tJ)

Pay/ines ,i'or DCYC/r/'Iil
and cOITipacted

Guardrail 'lot ..showl) \
See (7179V

;,/

I-or R:::nce. details
See. (72()!J)

11~, , ,I, , , .9

NOTE:
.. Measured normal t-o i!

01' b eO'r/n9 on qbut:rne/l"t;s

;=Or curb
51?e (71,st.)

Abutmen'b#l
s>ee(7l89)

29



i

1 j-If,

# 5 Be wn. beams

1#,4U
iI~

SECTION D-D

(I) AUllAY5 TIIInK SAfETV
UNITE:D STATE:S

DEPARTMENT OF' THE INTERIOR
WATER A,ND POWER RESOURCES SERVICE

CENTRAL ARIZONA PROJECT
SALT-GILA DIVISION-ARIZONA

SALT-GILA AQUEDUCT
REACH IA-STA. /48+39.35

Me DOWELL ROAD BRIDGE
PLAN, SECTIONS, AND DETAILS

hr-~"'~-"

115@1-0) ~
#5C';;'1-0

ror C;;uor:Y ,-4 179;e eont/I7{/O~-5;:~7

S'ee DetCtl/ C ~' #5 ,@1-0

For b/~CKout;. . 116C0l7t/nuovs
Det(uls see(7185),
s'ectlOI?S F-FandG-G_

OF FE ET ,j;'ROd Note: Condl.!/t H(Jl7qe~As~embl.Y
I,'''' ,I tobespaoedcrttJllhx.

"'L +.::~ ",~,_~ '", :;.'t13ottom ofdecI(

'\3[__-+".'.' '_4_'_ '0 .o._~)

'/r=I:: - ...C.1 He1 /J(?arjn~~ with ffO'.2/)ers
~I ~T-~::~,/,7-1ZX !X,?-98arJ'

DE:.TAII.- 6:
(TYPICAL) NO TIE: S

For General Notes) Desl:qn Spec/Picot/Of/S,
Design LoadS and Mo-oena/s S'ee
DW9' (718.3). '

Co nelUlt; harcgeraSS'8moy co be: 9(Y!YQ/?/zeq'
aPter .peyor/acrt/on.

Symm. about' g Bndge onC( ROC(O'i'f/ay

N II 3
11 *

L :3 Y 3 X8 C~all/.

o

DETAIL CDt:JE:TAIL.

D

1

15
I I

A-A

FEET

10
I I I

PLAN

SCALE OF
"I I ! ! I

S'£CTION

C,4-,2

50-0 R?gdWqy
.C35-.9 -r

S'yrnrn about f! ' "
8ndgt? and RO(Y(fway I j "

1 1\11

II

aL\ npj - \.~a

£ BeQ'r/nq
Abutment; ""1-

\
\\\\

r
I

#4@j-O'ej
I
i,

#c4@j-O _

For Parapet;, Deck.
dra/no Q'nd End curb
det:otis see (7179)and (7180).,

)
/'

-?~/~orl-t1:4-
S'ldef'VOlk) I ro.

\ I !

. i

r;; Chain 1m I(

Pe/loe 2

'"Not·c: Cut guard angle
a.t i- roadWay to

marc!? roodWClJ slofVs

DESIGNED~~r£CHNICALAPPROVA _

DENVER, cOI.D"s'ifin 2 OF' OCT 1,1'80 344-0-7188



f 'Lam/nated ,../,>'<',~ ,.,rn,~r;r
b<!!CKr/n!1 pad·
:5·0

~y~

-1'S'po/7qe rubber
T'1/ICJr·,

!
~.."~ '... ~'',- ,,~-

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

!

/
, '

PLAN
ABU T M E: N T NO. 1

#5@1-0

NOT£Jl
ror GenerQ'1 Notes:, Desl?nS';Jc;!o;f'/r;;;a.clonS',
Des/9n !- () Q(ds Qnd MI1/'ten~1/i." .S",e DW9'
(7.183 ).

Il_YS ,",InK SAfETV
UNITI):/) $TAtI;:$

Oti:PARTMti:NT OF THti: INTI):RIOR
WAT.R ANO 1"0Wti:R R.$OURCti:SS.RVIC.

CEN'tRAL ARIZONA PROJECT
SALT-GILA DIVISION-ARIZONA

SAI..T-GII..A AQUEDUCT
REACH /A-$TA. /41i11-:!19.3!S

Me DOWELL ROAD BRIDGE
PLAN. SECTION ELEVATION AND DETAILS

/
J''Lamln'!tled elastomer/c

. beo:r mq pa 0'
-1r5n

IJ
Ih

S£'CTION A-A

£/ /I -.15'/ ~._-~~~._-~-"L--_.-4-._..r

eEINflNCi SEAT D£TA/L

Abul:ment !feys not shown

ifConcrete elevations gIven are at
£' IJeart'nJ arid l or beams.
-'Jet:: 8eart'n.J Sea;( ~ta."/.

D If: 7"..,4 It.- 13

{Sponge
I' III(~/'

fi! 13/'/0'9"" anel
g:' ffoadWcty

ELEVATION
ABUTMENT IVO.l

1 0 15 10 11:)
WJ.l_L_.J-.L......L..-..I..-...L..-l-.L...I...... l.._Ll....J....J

SCA~." OF "EE"

S''Abutmeno
3" "

f {7Xc-O Steel dowels

E8ecrr/nq

i

'---1 Lomlna-ced elo:stomer/o
l:Jear/ng pCid

'-£/1575.20

J
I

1-
I

Aburment "/ (flxed): Omit void exccf't: ,LOr 2,"
above dowel and ploce concret-e
qrovnd dowels. Coed dowels to prel/(';v7t bond.

Abutment "2 (Free): Form 1/01'0' H/;'t'h 2"p las t/c or
steel pipe; caraboQ'rd tV/)&J or eosi& I
crushable rnQ't:erlq/. //bId
-Co be c61n6ered Q'/,ouna' \, ~ '. ':6,', " '~
dOffe/s al7d c/ed dOffn so "'iJ'. "; , I
-thert: mOl/ernent: does noti ". ,I -e" CrvsIJO'/)le mercer/al
occur duonyplacem<2nt;of" ,A '''1';'' or cle~r y.oJa
OOna.ret8• .•.._.) b, ~

DETAIL A
rRF:E SHOWN, nXf.D SltllLAR

L.. .~__.. _ .. ,_'_. . .,, ,



Larflffloted

NOT£.s'
(Jeneral Note.s, DeSlyn

Specll'/co:-tions, Design /,ood8
o:nd Motell'X!s',,;>ee Dwq.('7183)

",,'()

f\;

SECTION A'-A

(I IlUllIlYS TIltnK SAfETV
uNfn;:o STATlfS

D£PARTM£N T OF THE INTERIOR
WATER AND POWER Rf;SOURCES SERVICE

CENTRAL ARIZONA PROJECT
SALT-GILA DIVISION-ARIZONA

SALT-GILA AQUEDUCT
REACH IA-STA. 148+39,35

Me DOWELL ROAD BRIDGE
PLAN, SECTION, ELEVATION

#5@1-0

#5@J'Oew

'I/- Co/?Crete e/e.,;at/o/7S give/( Q.re

at .£ oear/r.,9 and ;; .oeams
See l3ea.rinj Seat Detail,

Beams

15
I

!
/

/

5 :1.0
I I I I ) ,

BeALE OF FEET

f
""\ - .t! 8 rid 9e

Pi-AN
A8UTMENT NO. 2.

ELEVATION
ABUTME'NT NO. 2.

1 0
Lid

/
", 5ponge ru/.J!Jt:;r

not shovvl?

'£IA +./~

/

't"Lam/noted e/ca,torner/c
bear/n<j pad

~E!.1580.'17

i 6ea.ni?j'

7-1;,

8Ef1R/lV'q SElfi DETAIL

EI ,q -,03

Const;ruct/on ConScr(/c't/onJoint

L------·------·------·---------E:-I.-t-5-5~-tJ-.-1-4--.---/-.~ -l--s-"-"-c-o-n-s-c-r-v-a-t-/o-n-<A-i?-;-iJ-ts+-m-'-1'-O-O-C-f-n-g-O-p-t-I-O-/l-O-I---2,.-..-_------..~--~
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fl 80dge erl7d
f! Roodwo/

rOOTING PLAN

~

~
',!!A?ueducc (~

\ f' /5(':(J009',

A/:Jutment C?

~3'C/)Q'I'nT'er Dn

approaoh slab

Alwtment: 1

to 0 10 eo ao
lJ-LLLLu.u.L- .l...--....--L_...__J

seA LE Or FeeT

r(or curb

!
, I '\'l'RocYd
~' ~ cipprooc::17.
~l" (\I !jc/ordn"jli' not·
01 ::?/;o,?///')

g
It!
'0

~

;3!l3L. -------~3~3------------"7~----------------"-~'---.,------------_ ....

PLAN

d.uct.

UNITED STATES
DEPARTMENT OF THE: INTERIOR

WATER AND POWER RESOURCES SERVICE
CeNTRAL ARIZONA PROJeCT

SALT - GILA DIVISION - ARIZONA

SALT- GILA AQUEDUOT
REACH IA - STA. 209+60.39

MCK£LLlPS ROAD BRIDG£
PLANS AND £L£VATIONS

Ef) ALWAYS 1lI1nK SAfE'rV

NQTES
/iv (!e/lc'I(H Notes, LJestf;17 S'pec/.,o/Ccrtio/ls

J
OeS'!?17

LOQids O/){y /v/:.J'tef/cYls s<!?e( 718:3).
rOI Pleca$t~prest;resS'edCOI1CIC:?(;e. beams,

S'ee Owg. 344"0- 7cQc.
ror';:; 'chaIn link -Pence .5'<!?e DI4"'f1.(7Z05).
Rw/ Qsst::moly t·o be gQlf/Q/7/Z:t::d q.f.!t;er
I'QbrlcQtiol7.

f5o/ts) nues and U/crsners -Par rail ass6'mbljr
to be jalvan/zed.

NOTE: -I/' Meas,Jre normal to IE of'
beQ'r/ry 017 abutmel7t

.'
" ..-...••. ---

A 8/JTMEN T C?
. -e::C~mpact /nplaC!e , (7;94)

mater/al toO' depth 01' 1.0
prior to bcrokf'/llmg.

£LEVATION

1

~I ~ I ,£'''660,09

..~=~~!=!=~~.='IL~

(]6{qrdr cn/l1ot;
SIiOM//J

U
II
I;

r J
~ Y 0\."£)'·'':>1'''­

Pqyl/nes Par hoC'!fI'/I/ -<"'Ji::l:..:.:'I't.
anIY com;:xrcte(Y baC:KPI!I/~~

ABUTMENT .1
(719:5)



/
Tele/:J!?ol?e conduit /
Ilonyer 05Sel7lbl'l
~')ee /Jetall [ (7188)

Haunch, .5'ee H.aunch
TO'ble ( 7;;OE). -~---~ ­

@4

NO TE:.8
h"r General Notes> Des/gnJi;ec//'/cc:rt/on;
Des/grl Loa.ds cmdMqt;eriO'ls S'ee Dwg.
(7183).

.. ·················.·;;.;;ys;;~-;zSAiiTV·····_--·_---"-~-
UNfrED STArES

DE:PARTMEN1" OP THE INTERIOR
WATE:R AND POWER' RESOURCES SERVICE

CEN1RAL ARIZONA PROJECT
SAI..T '-GILA OIVISION .... ARIZONA

SALT-GILA AQUEDUOT
REACH IA - 5rA 209+ 60. 39

MCKELLIPS ROAD BRIDGE
PLAN, SECTIONS AND DETAIL

DeCk re.;'I7f: not snoH'17

Dictphra.9 ms
SE:.CTION O-D

"J1easured /loraxd

.:;? ... '
l'>.--t_lf=t'rtni}~·~~r·.";'.'

,,'#4t.]@hJ ~ f.~D
3-$¢ ,rI-"3 'RodS' S'ee

D/aphrogm Anchor
Detmi (7eOI).

~ECTION C-C
1 0 5 10 1:5
WJL.LLL.LL.J.....L..L.L.LLLL..LJ

SCALE OF FEET

!?f3r/d.§'<2
one! f:' RoodWay

.ror .support Dlaplira.91?/
relnfOrceme/7t See (71810)

H5~@1-O

Approach j " ,

slc:rb/) 08 Sponge rUbber fJ/l/er

SIt' Dd1'! C (71P,f:3) I i '~~\

\jJS
Jt-\ f 11.J.,_:::'t_,,~

( I/~:"J ";~ ",' ,,(:, <\'.J 0

m,r bloerfottf d/7d c?ppi'oacl7 slab J _-''-, ~: h

l
--,-_

conduit delaii.o,see( 7185) ",', T~)

NJ
j: /'!

£' ('3ew/ng---·7.

,!jearn Re;'nf'orcement
not shown

N

A pprooe-h Slab. /A­
l"'el/lforce.''!IIC'/lt See

p//",," ap,£I'o,"ICh sidi;.

DE:TAIL.. A

For Parapet, Deck DrQ/IIS
OInd EmiCurb detQl/ls seer 7180 ).)

!:'BeQ'r/ng Abutment #c

FenCe

PLAN

(/-;;~l7ch, see /ldl.mel?

tdble (7202)

CI?c:r;'1 no t:; snovvr/

-- 1°

Note: "'., /Ilea-sure
;aarQllel tot beQr;'ntj

D /aphra!? m,s:)
.~/" .'

'.

'8

<;;4--2

S'£.CTION A-A
(7191)

f' /ncc:rrned/ate

A;aproQCI7 Slab

#76"6 .-.... '_

8 0 8 1" 24
Ill! Ill! 1'1111 I ! I ,---L. ""__-.L__.,_--'

SCALe OF FEET

/'£ Beor ;'I7'1
~, Abut rnt:1l7t; 11: t

ror locatiO!? of' d/QPhraJ/IIS~I~~~~~~~~,
-See (7;;02) I (718(,) E: L

(7193)

"'4i?I-Oe\-l/7I'·-

~ C)=y ~.~ -
\. 'Compact /17 plO'ce macer/al

Pa'ylliles/br berekl'lIl )~, to d dell!' oIIO'pr/or to backFI,I/ing,
and compacted bcrcxf'i/1. - \

\

Overexcavate 40' and replace 'With)
compae ted back1'11/'---'

Preccrst presCressea
cO/7crete be ams
AASHTO t;ype l'T

see (1202).·~···

.s'u/J(JO/C diCY(JorCl'flm /'cyl'C/tC/re
1t.io/P6' bdween t:llese
L>6'O'mJ) ,cor locotlbl'?see

D L~~~~~~~~~~=t=~~'~'-=---_::""~~S=:==-=~~3~]t=3L:)=!::========5~q~ff(;){yl7d(7C'rJ/

DENVER, COLORAOO
sHar

2 Or 4 OCT 1,1980 344 - 0 - 7192
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~L crmliJa-tede/q.9tomcf/c
bear/a? pad

s~. 0-150 a long f. roadway
··#517bqr &,;; vaderbWr/i?!J

pad qnq@./-O elS'C'wh,,>,re

5# b&1-0
#lJ@1-0

Q:~§~/#G@10

~~~'Ti'l ~.

-----#5 (!) j-O'"til
S£.C T/ON A ~A

fS'poaqe
/{/LJOer!!/!ler Y

> I"-seeDef:ai/ E(7197)

Pi-AN
4f3U TMENT NO. i

_·j~Sp0/7ge rubber
,/Idler .~

S'ee Deto;'1Eli
(7197)-----''1' .

Construe tion Jam c in .flooting opt/onO(I

-.--.'.? #4&./-0t I3tlP/J. beams

-#-58twa. betrnS

#5&1-0
C'ontl/1t/(J(/S --I

i9'5'.&1·-0

/N5 CO/1tI?!UOtlS

."Y;
SECTION If: - If:

(7L 94)

NOTES
For General Notes, Des/9oS'pec/P/cQ'tlons;

Desull7 0001", and Matenq!s,seeDwg.
(71)53 ).

ror Noces, s'ee (7191).

__. ._~j2-0

nl'

~
~r.fJJJ:::::l:"f=f:+=t::::.:H1,',0/'

'll:Iil_J-+--+--I--J=~L/ 11(, @ 1 -0

i'Sponqe rubber I'I//er

Not-e: -'* CO/7crete elel/ot;ionJ; g/ren
are ot; e 0-1' beor;'ng and e o-P beqms
!7(f!e B(f!qr/n9 S'eqt; Det;o/I.

t'13r/dge Cine!
A' floadV1/~

5 10 15
IIIIIIIIILLU

.sCALE OF FEET

£LE.J/ATION
Af3UTMENT NO.1

:l 0
hId

t-
I -III£/.15 7Q.::.i

£/.1568.82

Ii- J<-
I £1.I6G8,99 rGUSG9.43

I

r--EI.157r:; ..f5
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I

~I
~i
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i
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T
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• lIU11tlYS l1URK SAfETV

DENVER, CDLO#://~ET $ OF 4 ocr. 1,1980 344-0-1193

DEPARTJft~EgFs F~[E,"N TERIOR
WATER AND POWER RESOURCES SERVICES

CENTRAL ARIZONA PROJECT
SALT-GILA DIViSION-ARIZONA

SALT-GILA AQUEDUCT
REACH IA-STA.209+60.39

McKELLIPS ROAD BRIDGE
PL AN. SECTIONS. AND ELEVATION

End diaphragm re/nfbrcement
not si?own. -See :Sect/on £-£

1 "5;ooa,3<'> rv/Jber .,f)/Ie,.

~-Z-#s-6<)1'"-5 @./-O
.0

SECTION r-r
(TYpiC'll libvtment key)

j 5ponge. rubber
Tiller

BEARING 9EAT OETAIL

Ileys in abvtment
/lot -.show/1 -- _.. --
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flamliuJ'ted c:/oS'tome/ic.
beo( rinq, pad

'-.'
IJ
V).

S'£eT/ON AwA

#66'10

1 n Sponge
rub be.r·.t'//It1 /'.

[nO"

-.11

jt"Laminated
bcuyr/rt9 pOlO"

/

and §. Roadwa,Y

PL.AN
ABUTMENT NO. e

.01'".... ••n

3 I II

E.;f¢X2-o Dowels.
.s>e6? Deter/! A
( 7189 ).

e galt G/la A 'ltl18 duct;

NO T'.e:; e's·

ItfJIIAYS TIllnll SAliTV
UNlrltD srArl£S

WA~f;17v~MfDNJE,f ~I£~~5'/~lf:¥'~I1;~
CENTRAL ARIZONA PROJECT
SALT--GILA OIVISION-ARIZONA

SALT-GILA AQUI!·DUCT
REACH fA -STA. 209+60.39

Mc KELLJPS ROAD BRIDGE
PLAN, SECTION, ELEVATION

OENV R, COLOR:~gET • OF ocr. 1,1960 344-0-7194

ri:.JI" 0 conel'a I II/otes; Design S';:)/!!C!/Plc<Ytiof1s
D~~s/9n L,oQley$' Qnd Matertal.sJ see DW9f'llt3j).

For n'otes S'ee(7191 ).

---------_.

Noce; .~ Concrete elef'C(t;ions !11i-'el7 Q're
at; £ of' beqn'ng and £ of' be.ams. S'e.e
l!Jeqr;'ng Seat; Detail.

~I, i

~l
COf?struoc/on tlo/nt;s

i---t--------.--- .---. +- ..1 .
Construct/on JOInts In .f-boting opt/onaI...::.._-"-----------''----------_._------

£/.1550.49

(lonstrtlct;/o/? Joints~)

I ) £ Br/dtje and £. Roadwayr t'SfJon:JC'rvbDer.{Y/ller

I
8ecHnS'~., .--. .._--~._~----...t-.~...,.- "'-1

:- r--~El.lf575.92" I I IIrEU5 ,...,.· I m07•.tEl.f576.37'i! m076.o9\ £/.1576.

L.1,b~i\~\L_~==4~=~44:jL~i'F"""~t'b=!3il"""",",:!",.;;,,~1~~/:·~7=:"tL..---J.tA-J ("5Xr~nglH-l-h+-I+++-I-H-1TiTtTi-rt-ff~
"vCC·l..!''''''''''' !3 I palO! withll5el-o

l. elsewhere fl.
cncl#ll@.l-t)· .'

....._._ .._ _-'-..•........... .............. ,C,I.15tJi.30/
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I
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NOTE5

• lIUIIAYS TIIlnK SAfETV
IJNIT.ti:O ST.AtIrS

DEPARTMENT OF' THE INTERIOR
WATER AND POWER RESOURCES SERVICE

CENTRAL ARIZONA PROJECT
SALT-GILA DIVISION-ARIZONA

SALT- GILA AQUEDUCT
REACH IA- STA. 286+21./3
BROWN ROAD BRIDGE

PLAN AND ELEVATION

DeNVER, COLDhAf/lEti:T I OF 6 OCT. 1,I'ilD '344-0-7195

For ("en",!"",1 /Iot:es, De.s19n S;OCJclt"/co.t/ons,
uesi9n .loads o.nd Maicrla.ls Stct': (7/83).

Guard angle See
Detail C (7/88)

TOp 01' deck f! /StJ4.4?

/
/

/
/

{()I7'7pacf' In place mafer/a! /0
a dep fl7 ot" /. 0 . De low compade. cI
Doc I{1'/11 bet"ol'l::' ooc/(1'IIIIry

1 . 5"OIQ.. telephone. duet
hangers 5ee. (7188)

/

/

0/'/3 1/;0./

yround 5urtace

In riu//n9 s&e(7/80 )
/-I~O'-OI)I'T Cilid rwl 1'\:>1' defal1.5 .see (7180)

5/«11017 28ti, +18.38 5411-6/1a.
"vedvcf = f BridJE Dec/<:

f 8ear/n3
Abufment "'2.

/t;;' Chala Iml} .f'enc;e.
See (720S)

.-IJ.... 81
~f'b5t
I

Ici.ngent. co i: 5alt0i/a
Acp;ed.uet cd 5711 281c +cf.
~. EPler.

Porop6'6 jOints see(7180)

.£

I },~ 33° 07'/6"

.5fahM c8r.'"Z/./3
f. SaN -6 /Ia /l~ved()c.f =

Sial/on :5--+{)O £ Brown Rd.

fL£V/tT/ON

C'?ue.stnan. crossinJ
fi!nee clef-euls see (71:'05)

i' oear/iHI
Abutment 1# j

ror curt; deta.lls.

TjPel " deck ara"ns
Detail F (7i80).

5'ee

,PL/I/Y

40-0

Approa. ch sla. b

10 0 /0 20 .30
L.L.,,,,.~.,_,..,L-,__,_.._.._.,•.J L-..... __.~1

SCALE or FEET

Top of decl( El.157/.20

PrYrt-rD'r'?t and .,tence,
-1'0/ see(7C?05)

a n cl(7180).

9" Wall

f Roadwoy

i
Guard angle
.5ee /JetadC- (7188)

fE POSZ;/';' (

a.na replq C E

w/lh compacted bac/(/';II

I

I

'*'
'L ~~~~~~~~~k=02~:iE:::E~2=~=s:.:'£:3:::~:3::'~~i:;-;;£~~ __ "_==~::::'i,_~=:~~~:.d.=~:~~~

I
)li
"1-'
"J



S'6CY.28t;,-I-18.88
Salt Gila Aqt.ledvct; '"
i' 8roH/n Rei. D/~/('YQe

Approao h 5/q6'7
For Relnl'orcernel7t'
,see De to. tI 11

~/
~/

~ C(7.2{)Q)

}-4 I

PI-AN

For locatioll of'dICz'pl?tugm5
Se~ to-Lile 0/7 (7201)

IJc-lcu/ Il /01' approach
~)/Qb re/n/'orcC'/ne/7t:

Centw rJet'
"/JleI c X:PO,'7:j/'on

344-0-7196

01' l/i!lIlQ
,j

• IlUlHlYS TllIRK SAfETV

PqYlin<!'s ,"or Ixrc/(.f'II/ o~
Compacted /)oc/(I'ill

UNITED 'sTATES
DEPAlf7'ME NT 0' THE INTER/Olf

WATER AND POWER RESOURCES SeRVICE
CENTRAL ARIZONA PRO,JECT

SAL T-GIL A DIVISION·ARIZONA

NOTES
ror (J~/?ercY/.Notes, Des/9n
S'pSO/f'loQt/ons) D(!slgn I.OCl'ds ond
M'f'teoa/s, ..f'~e (7J~.:J).

"5@/-0

NOTE: .<f- tVer)'$t.lre pO'/-oI/e/
t:o E l3ear/l7:?

oSeC7'ION A-A
(71 9 6)

(Jo/iiPQCC ;'n PP;Jct!! mot~;lal CO
0' c#pt;/i 01' .1.0.0121014' cornpact:ed
bCl'c:kl'il/ prior:o bCl'cl(.f'/llmg

DErAIL A
(;1PPR0I7C11 :51.Jl8

ff£/NFORCEM£IIIT)

Precq-2t~prest:r<!'ssed
ooncretle /)ea,ms
AASHTO

'-0
I

/'-'--!i'ctnl'orcc:mc//( not ..:shown
, 5ee 5ect/Of' £-£ (7180)

1ft~~~.'~!j~~'~'~~l~,4~@I-O
¥r'-~jy.drtPgrOOf/(J

DETAIl- C

40
I

PI-AN
20

I

S(;AL~ OF FEET

F'OOTING

III Ii "d"!",, I

zo 0

SECTION B-B
8 0 6 1<;' 84
I I I I I I I I , --L.-.-,,~._~----l

SCALE OF FEET

$" ,
£;;: V drip grool/c

.'\1

"CJ£TA fL. B

For pt<'rQ'petJ deck dm/as
and end oorb df?cai/s
S'ee (7180).



;:.3;:.9 • .:::..39.:::- --"-------- .....

"l'1ea.:5ured lior/no/

E/A

Keys rJot -:;;;.-?o wn

Z8

NOTF;
clef/at/on,,, g/~el7 on
conCn::t;e :"-{jrf'ac(3

TYPICAL ScARING S'EA7

D£:TAIL G

If! 8ndqC! Dec

See D""t:a,/ e

PI-AN
ABUTMENT NO. 1

10 5 10 ~ IY
LL-_-L.__--l-.-J
8CAL.E Of FEET

NO'TES
ror Ge//erc?/ I'/oces, Des/!ln

.s'p<fi'c/'<)/c'qC/oriS / !)c'!s/r;-n LoqctS'
Q'nd Mcrc~~r/Cl/s)S<5!e D#1,(7183).

UNITlfD STA T E S
DEPARTMENT' OF THE INTERIOR

WATER AND POWER RESOURCES SERVICE
CENTRAL. ARIZONA PROJECT
SALT.. GILA DIVISION"·AHIZONA

SALT- GIL A AQUEDUCT
REACN IA-STA. 28tN'21,/3
BROWN ROAD BRIDGE:

PLAN, SECTION, DETAILS AND ELEVATION

J cun/noted c/q'stom8rtO
beqrinq pad

04!50, qlo/7g!! beam

'-#5C'Pt-O

SECjJON A-A

F:5'ponge
rubber I'//Ier·--

11 5@1-0

#5n@/-0 except:;
voder bearing padr
@tb

;;::517@1-0

DETAIL­
(TYP/C/l,!. )

E! 1558.21

#sn@j-O #5I7@(P Under
bear/nJl pact

(/#8@j-O t!Bearinfr
..~

~I
A'"

i1

,l{eys /lot shown

4N:J@1-0 -:J
DEIA IL F'"

EJ-EVATIDN
AbU TMENT NO, .t

£, 8r;d:JE' ded<2 l b6:'9117 #8c'e: /< f , #'5<ii.f-O
"'I

I // I ',~c, .<"V'l7d;;~", /~"C\': ~':c'~~.~V

~£f1/:y.'/,/1 xx ,"" 4p/Mrr-il)/,w.liI+t;
t~~~ I I I I 'I H,j... ~. ~-_..

- ' ( En..+---
~~#9C"'J 0

l -- V 17f'
\

'.-- ... [7''< .1 'I I I .. ~

"'" ... J ..... .. Top 01' Iho!;;:",'!
n').!,O.., L. ... .' ...

Coost;rvot;ion Jol/7t;s
COl7st:;ruce/on Jo/nes In PaoTang o,PtianQ/

#9@.1-0

£nd#8@1-0' ')

r l
701' of';:'007;ln9" \~,

_ i #8e

r

crrninated el':fsCron7er/'::(
heor/ng pod

Note: I< t'16!l/crt;/ons ;?I?r!!n CO eoncrece
S'u/'.,l'otc;e at; £ o,L' bea,rlnq ancj £ of'
beG' mS'1 S'ee Det-ail Gl

r,,:Q­
EI. 157.c,fOO'I----

f



NOTE:
flel/cyt'lons !II yc;'l? on
conC'rc"te s'vrI'O/ce,

f.30

NorEN
rOr General NoteS', Desi!?/?
!;;'r;eoir'k..'Q'cio/?s, Design L.oQ:!:Zr
cmol !WaC¢i'I';'(7/s'>$e/$ .oW;t;'/718!!J).

115e10

VtJatcel" ;{j" /,,:;;r '#oot

1#10 G?Ji)

~I

~l

(TYPICA/, L3i"ARINO 3cA7)

7-·0

( /fl1@1-0
)

···1 'i' crmlncrted ek:VI't0/77CrlC
beQrl/7Cj !-)OI()/

()450 UIO/lgJ'!al'6<£'Q'rn
#5 17 (5) J ..()

EI. A-.le'4

Abutment I(eys
/7ot shOW/7

#5@1-0

#5

,j"E:C TION

/ :'i'polJ!?e rC/bber
f'lller

#'5' n C4l /-O

'I'

15/:fl.J(J

1~
"'"

1-0

!,~ee Detat! ;.- (7197)

34:,-0

14-4

See Det;qj) F
,t't!" r<9il7f'orceme nt;

DETAIl-

CO/lstroction Joints';'

bber \17 ~ tinder .'
/'

-,,-,' ~

\
; fearlo9 ;O~j;;;;~_

/' I n
.. ~

~III I I I III If-H" tt·
,I I

1../'
h

r ~ I..... .

---._-- L.. ,I. ::J:tl: bt:: Jl::i H~+J+
# l1cJ21-0 ftF5 @1·0

# -
end #10@1-0
/<:: -tJ abo ve top
of'root!1?

c: c:0...-.<0::. ~... .

SCALE OF F~e.T

Af3UTMENT NO./?

PLAN

NODe: -if Clenn;;ions g!pen (;0 concrete
sur/hoe qt; t€ becrrinq and I! bGJarns:
S'ee De.cqil G.

t"gponge
robber ·fi;ller

S'eei5¢iiCi:IE
(7197)

r
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\ \-+\\

-1- 14-4 1

Oefal/ ;:; ond
o;'l/rt~e I'rojec Tion .£ J¥" x Z'-O"

5~:c De CQi/

COITEfl PIER PLIlIV

0.01

M,/'c .. £/ /l 1'0,.. c>ach
-shown 0/7 pIQI?

UNITeD -STAT/! 5
DEPARTMENT OF THE INTERIOR

WATER AND POWER RESOURCES SERVICE
CENTRAL ARIZONA PROJECT

SALT-GILA DIVISION-ARIZONA

SALT-GILA AQUEDUCT
REACH /A-STA. 286+2/./$
BROWN ROAD BRIDGE

SECTION, DETAILS AND ELEVATION

For CS'eneral Notes, Des/9n Spc:cl/!/cations,
f)es 1917 Joa d 5 and l1a.tena. Is,
..5ee (7/83).

PLAN,

Pier

-SpO//.,9t: rubber c</,)(/
dowels /Jot: -.shown

OBLIQUE PROJECTIOII/

.see De7'?:lil C

Canal if)Vert

pier re:mfbrcemenf
.:showl?

COlIs/ruei/o!? joint

5o,al complet¢'I'j around
I)/er ,,//7'1/ e/asfo l1Jerlc
5ea/ol7 f

5ee LJetcv/ 1:3 /:,,..
rem/'orcernenf detaIls

COlisfruc fion

LJ£TItIL C

"'_:rCPI-O In Sfep5 Clnd "'.5'&0-6

under !JeonTiJ pod .:surface.:>.,

ELEVATION

f Beams

Consfrllcfion ioint

L>£T/1/L

I
r-

I

s ,level

/-te.ve.1 ,~
~ -//#S"<$' 1-0 , //

_ _---:t
~

~-=r-J III III1 III
--

I -I I-< t-< t-<

I II I III I IJI I I
;---- - -- ~----I

I-< 1-- 1-'- I-r-
--

,-- ~- ,---

@ -0
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UNITEI) $TATES
D£I'ARTAf£Nr 0' 'fH£ INre",Oll

WATER ,AND POWER RE:SQURCES SERVice:
CENTRAL ARIZONA PROJECT

SALT- GItA OIVISION-ARIZONA

SAL T - GILA AQUEDUCT
REACH IA··STA.286+21.13

BROWN ROAD BRIDGE
SECTIONS AND DETAILS

NOT£S
lor General Notes, D<f!sign S'pecif'/cottions,

Desi!?!'1 Loerds, andMatencdS' S'ee
('7183).

DETAIL

See DetO'lfH

£;;ige of' Dec;';

10
I I

!:l 10
! ! I I I 1 I

1 0it",

*l'1ea..surecl normal

L--------------""7"""--- --- _._-------------,---------__......A-. ~~!__ _ __L~...:....::~:;::,::;;.;::.__l
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d

L, a. to a. of BHm____--.-----------.------.- ..-.-----.-------1--------..:.--------------+---+--------------.------i
....!L- L, c. to c. of Bearings r--L
__J;;~~:;:::;:==;::::::~:::;:===t==:;:~d~/.2~=;=~=:=;==-:;d,=::;:=:;:=t==;:I.'==:=:====:=::=::=:i=:=:~==:=: :=::=::=:==:=:============~:/:/tr*5 rEmud

1-6 In bt(Jm~

~ 1J..1-l-+-l+l-~-t--,_/i---..--+---l-- ...--~---!--.+---+- -f-~-----------T{r---:'-----------'11------ -------- - ~ V
-hftJ '""t11'1-~tt1--ir-- --Itt':" -1-- -t--1---f --t--1- - -t=-L. .l.!L -\--- --..:- - d.. --------- _i .l.lJ__ --------- -+/'-+J--r-

r~f..-f. Bearing I-~ e J l'--~-l "~/!HW!...... ...Q, -... e d/2 f.-J1 Bearing
(See DetailA) R P LAN d

f.<----- - .. -- -- :.. - --.~ "--- ---..- -- ------- --,..,

Chamfer acute
corners of flanges
(See De:ail A)

Top of deck

CAMBER DIAGRAM

C, -LJ

or C, a Upward camber. measured with beam In place. Elevations are computed on
on assumed value for "c,".

LJ - Downward deflection of the beam at midspan after pioclng deck, parapets,
,and intermediate diophragms.

t -rf /linimum haunch tllickness at midspan.
h a C,-LJ +t. /lillimum haunch thICkness at ends of span. If the measured value

of 'C," is different from the assumed value of "C," then
"h" should be adjusted accordingly.

I I I

I I I

-! .. ---< ~- --
T T

~
I

- ----->~
,

NOTES

For general notes, design specifications, design loads and
materials, see dwq. (7/83)

All exposed concrete edges to be chamfered {' unless
otherwise noted.

Threoded rods are not required a/ locations of
future pipe supports.

2" Chamfer

FOR I,"ITERMEDIATE AND
5UPp{lRT DIAPHRAGMS

* Note ['homos Road Bridge beams
to in,:Iude diaphragm anchors ~;;

exte,.ior beams & 4 X 2 hlockouts
on interior beams. McDowell Road
and prown Rd Bridges to include
diaptragm anchors on all beams.

** See Support dIaphragm table
on (7186) for rod lenglh

exceptions.

€ Beam

£ Diaphragm

;r-.BOIf

o 3 6 9 12
I,!,! I, I '.1 .. ' I! I! I I l,l! I I I

SCALE OF INCHES

DIAPH"...1tI ANCHORS
frOl'VIEW)

€ diaphragm anchors for
future pipe SUPPOrltS !hom web
to be loco.'e d on 2/1ill.
beams adjacent to J.
future pipes. 4

i,.,0(......;
/·11 M1'-1 """.." I'tIIIs'"*

I 0 1 2 3
L...L.......l- I I I

SCALE OF FEET

TYPICAL STRAND PATTERN

2

1/ Spoces@2
SECTION C-C

f dlophragm anchors for futvre pipe
supports For location of beams
requiring anchors see (1/88),(1/84)
& (7/96)

-". Cant

SECTION B-8

2-2

VI£W A-A

..

..
'"

J Spaces @J.9/

*5 r Embed
/-6ill beom

.i ~ 11'OK 1'ItI'1III:.'. ,rllAIiIH C..."E
NU:I£It

HAUNeli TMlL£
BRIDGE CANAL a L, L" D ; C ,-,.,.- .-~. ",.....-IIVa d d, eSTATION T.UU..,,"HII .... _All. t ~ C, "IHII. MA•. Mill. ./1•. 1',,'_1 '1

Thomas Road 94 +68.19 90' 8/-6 80-4 1 7 1-8 34 3.87 5.3/ 1/.57 /2.07 5000 4000 5 If 1. 2 d 27-4 13- 5 04

McDowell Road
-_.

71 /J 2} 2i 29 -llf /3-of --
/48+39.35 66'18'33" 89-2 87-1/ 72' /-8 36 4.08 4.64 /1.91 /3.97 5000 4000 9 If 3-22 .-

Brown Road 286+ 2/./3 33°011 /6/1 8/-/ 18-// /_. I I-I /-8 30 3.62 4.82 //.42 12.92 5000 4000 22 /f f /9 21 27-4 7-2; 12 - 0

DETAIL A
@& ALWAYS TlUnK SAff:TV

UNITED STATES
DEPARTMENT OF THtf INT£l?tOR

WATER AND POWER RESOURCES SERVICE
C£NTRAL AR/ZONA PROJ£CT

SALT- GILA OIVIS/ON - AR/ZONA

SALT - GILA AQUEDUCT
REACH /A

PRECAST PRESTRESSED CONCRETE BEAMS
AASHTO TYPE .IJZ

DENVER ,COLORADO ocrOBERI, /£jts 344-0-7201
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/01' 01
/,If/deflected bei!lm

CAI"IB£H J)IAGRAM

11/0 Tt!:S
FbI' ])"tail A, oe/!e (7EOI)
For didDi!I'd!JII/ ''}/It.'lIor.s, SIJ6; ('7Z01)
For /IOn?:;, sec (-7<:.:01)
All exposed cane r@te edg'J'$ TO 08 cham/'ered 3/~,'~

for Design L.oads and ,Specifications, see (-7183)
7hreaded rods dire not· reJqulrc."d ('It the /ocdtion.r of' f'ufure

pipe .sllpports,
L2/aptll""'Jln anchors alt:' t-o be embt'!dded in t-lJe !nt-erior.

Ski!!! only oI'i:llfrf;#IIf> e"ce:rior beams erf'eaal11>,.7i?ge.
for f'iddON" bdl'S minim",/) tJend dI;;m,d"ers,

see 4-0'D-61!63.

701' of'deck

C, "Vpwdl'd Cdlmb(ti,' me'astJred ",·Itll [18tJ.m in pliice!, £h~ vatia/?3 '-'I'''' carnput"d
or; an assllln~d va/LIe Ibl"'e/'

/i. = DownwiLrd .derlectlon of tile' """'CI 1,1- midspan alfer pliJcfnj d"CK; parapllf,5;
and mtel'l7Itjdia fe diaphragms.

t "If· I1lnimum {launch thickness at· midspan,
h- C,-,{j+t' I"}inim(in hlumeh t/)/cknos.5 ,~t end:J ",I'span, II' the 1''''dspl'ed vdll/e

of' 'C," /.1 clt/'f'ere"t frO/II iisstll7lt.'d Vd/UtJ of "C," Men "/I'
shoald be aVI/sfed

C'hamfi:r aevt" caI'17"1'.'
of flanges See
De t&i/ A (-7?01)

if. Diaphragm allchors lor
fotore pipe supports,
on I1'Kellip~ I?oild bridge
betimeS onfy,

Harped stra/ldJ

R f:

C e,~J:;'ii1;;'IJr<i9m arlChCH'$ for
pipe $l1pporrs

#.5 Cant

£LEVATION

Sljmm about t.
r.~/' 8ent/1ii field

-.::.~ .- c' #1-@6-0(Tjp)
-=Io-==;f=;t,~~

SECTION 8-B

BB

nEVAilON A

#5 'if III C Ma.x.
Bin orcemen summ.

abolJ t mltlJp4rt,

~ .6 12 ~"aces €I6·6-0
d

~
8 r- r~

I

~j "e
"s: Bend ill field #"'C"6-0 1- t.!! .1i1termedlate dlaphragm,l

V Ii) / L- ContIJ"lllau..s
c.... -: (- lJiaphrasm 4nchor.s

,~/~
,-

)_e
.~

- --f- eee, l < \ ,..' ~.e.
-Z
-'.

< ~dJ ....e.eee
01 gravity .e

iI prestressirlf stl'iffl1ds ~ 'e
- { ~}

~.\
., .. e,e

_.

f~
1-·-

L
f

.ee, .e;(;

it---
\"\.t"\ I / .• "'1 I

"~-"'50 _/ /

eJ-1L IU down for strandd

-.-

"s r-witll 1-0 fail,
embed 2-0m be4m

ANf;H

(iNlrEb- STA YES
VE'PA"RTItfENY 01" ,H'E INTE'IIOR

WATERAf/D ,._n /'lJe'SDVIiCJ!'S SERVICE
CENTRALe AI/IZONA PI/OJECT
SAL.T-·GIL.A OIVISION-ARIZONA

SAL.T-GIL.A AQUEDUCT
REACH fA

PRE:G'AS; PRESTRESSED CONCTE:TE BEA MS
AASHTO TYPE JZI

'---- -'--_e_
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~I..

a,

Clearance

I
1

~,.i

"'I
I

=_~~J
Symm about~'

U 5 Standard
12 gage

SECTION THRU RAIL ELEMENT

Slot

Slotted holes

if: Post ronnectlOn

RAIL $PLlCE
Rail splice at post only

2;/ Xl) White scotchllfe
or equal. facing frafflc~

Lap ,n directIOn of traffiC'

if: !~ x i Slotted

~ Hx Ii Slotted holes

€1x2i Slot

.~ Hx Ii Slotted holes

8x8 Wood block

2

.>y....~
TE".HtlAL SaTION

Ty", •

-~t~-M-,..
" '"t-.....,te--II-..+.-- ~ ...l.., j ~~

""'"
-~=+i:==f-~~--1

Lap on traffic face

0.//

0.45

Y (FEETI

6.25

x (nET)

Cut steel washer or
reflector as required

24.~ /.~

8x8 Wood post

2··60d Spikes per post to hold
offset block from listing

25.00

/8.75

GUARDRAIL FLAItE

DlST. ALONG PARAMJI./C CURvE

1----,~..__-,6.::..2:::5__.
12.50

TYPICAL GUARDRAIL POST

j Carnage bolt,
button head.'

31.25

37.50

3/.otJ 2.79.......+_ _._--+-----
37.22 4.00

REF/.ECTOR

NOTE The dimenSions applicable to flares located on
tangent alignment are sUitable for use on curves
Offset or Y dlstonce sholl be meosured from
the curved pavement edge

NOTE
Length ond curvoture of rail may vary as shawn on the

drawings or as directed in the field.

End of deck

x

flare

TYPICAL GUARDRAIL INSTALLATION

For breakaway cable anchor assembly end
treatment details, see Owg. 344 '0-7204.

i Standard t x 2} slatted hale
(Enlarge as required)

Provide IxIt slotted holes in rail
for tJ r bolts

GUARDRAIL -BRIDGE PARAPET
SPECIAL ATTACHMENT HOLES

• ALWAYS flunK SAfETY
UN/ rEO STA rES

DEPAR TMENT OF THE INTER/OR
WATER AND POWER RESOURCES SERVICE

CENTRAL ARIZONA PROJECT
SAL T- GIL A DIVISION-ARIZONA

SALT-GILA AQUEDUCT
REACH IA

BEAM- TYPE GUARDRAIL
DETAIL 5

DENVER, COLO:~~~T I OF 2 AUG,a,I.BO 344-0-7203



'i. of hole

··6 x6 .. 6/6 Welded Wlf'e

fa/mc rein forCing

_ _.- JF'iller, 01/ foul' sides

~ Wood past

'-1 r
§j]:>,.saw cut both end posts

SECTION A-A

DETAIL "X·
POST "fIHI cO/!/CtU TE FOOTING

2t (J'a hOle~-

AL; xJ x 8 Stnp

l xlxB Strip

...

D.TAIL ·U·---

I
1

D£TAn ·v·
STANOAJl/f) c-.c ~CCTION

r . .;:.6_-.;:.6_7"-- _

Sf I DiD x 1 long stud

li(iIIIIl••-t,._I~.;;.~::_.~ ,,~'"~
ITo be swtll/l connected)

ixBxB 8or--

T_.. ,.., ..
I'll, S .",.,. It ,."J

8 xBx J ""i"4 itOI'
ISH tJBgi/ .1.1.)

E II x I; Slotted holes

Termmol sectIOn, Type A. ]

ModIfied tnd shOe
ISH Detoil "Y") ,

Tom post OS requlred-~

,
L-~ -_..J

~. .___ .:-6--:3__

TeRMINAL SeCTION
PLAN
TYPE B

Roil oneIlDr' p/Qte
IS" fNtoil "T")

r .1.L-+_~.......-2i/-D-io-,_hO_le -.,---+-_~-+__(G~ surface
I I 1 I

.u::::=J.C.lGl--i. I r;- iIIII
. T /2-0 D,o concrefll foo-t/"fJs ' ,~

L~-I-l:n-.-y ITwo postuWy)~~jLJj~J Jc~~;e:t~t::")
w.Jded Wire fabric

EL.£VATION
8!'1EAKAWAY CA«£ IWC_ ASSEMB/.Y

""I...

~,...

Neutral axiS

DETAIL 'y.
MQI)IF'IED END SHOE

I Dill x 1 Lang
threaded stud

+:OOdPost

Beormg bar
(S~e Detail ·U")

DETAIL ·W·
I'ND POST CABLE CONNECTION

Ground

2 010. stoooord pipe
(2,31500. galvanized)

r<-::.~~~
-J- Dia galvanized w/r.e ~~<:-':1

rape, 6x19, IWRC'/

NOTE For anchor plate assembly,
see Views below

1- 4

-J- 010 galvanized wire rope, 6 x /9, IWRC

SIDE VIEW

l

~

~ 'j- x3 x I _. 4 Bar

1x 2} x3 Bar

~-=_:::':=-=0== ==6== =- ==-6 =~.

DETAIL ·T·
!'IAIL ANC_ PLATE

/-4

J /)to mtlChlflf bOlt WI th
~()n bOth
ftJcr.; 18 Required)

END VIEW
RAIL ANCHOR PLATE ASSE"".L. Y

DENVER, COLd~~~~T 2 OF 2 AUG. 27,I.SD 344-0 -7204
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i. T"fermediofe.
Po,sr

I,
I

f joint

seCTION

T E S

Expansion
,To 1 n t

N 0

eXPANSION

OESIGN"O•• ~~'~. fi:...... TECHNICAL APPROVAL 'i:b", ~kd_
DRA\~N_~_ ~- .~l4"':. .,"- SVBMITr£o"_~,,;::. --,;:;,"----
CHECKf.D~_,2J~ ~_ APPR()VF.D_"~":t:.t!.~,, ~.:...... ~. __ . _

" IEr, furf.R CONVEYANCE It ANCH

DE:NV£R, COLORADO OC r. 1,;;:::.::-0.,..""="-:,,::-""::,,,-=::-:::::-=--I

uN/T!,D STAT!'S
OEPARTMENT OF' THE: INTeRIOR

WATER AN/} POWER RESOURCES SERVICE
CENTRAl, ARIZONA PROJECT

SAI.T'-GILA O/VISION--ARIZONA

SALT--GILA AQUEDUCT
REACH /A

EQUESTRIAN AND PEDESTRIAN FENCING
ELEVATION, SECTIONS, AND DETA/l.S

Pos t ,'pac;I'9 a/>d [orol kn.7th:J given /1'1 tahlt; are
mea:n./rec:f a./cJ'?.9 thlf! :slope.

Posts are ta be mounted vertically and Shall be
fixed unless spec iried ri!!movable..

renee. PQst nlounted on c." curb is Co be sim/'Iar GO
end fIe nee post' rnoMnt/ng.

4':,'·-O:~~nce. shown, 3~"/' f"enee ,:'j/m/lar, ornlf rl7e
1"/: center pIpe.

all trus;' rods, furnbuckles, bolto'S, and rive ting
material shall be provided I1S required ('or
calr>plete InsTallofian ..

Corners Qnd edges of' 0/1 1"10 tes, rads, and pipe
ends Shall be ('ree t)f' burr.$.

Oil plates) holfs, Clnd hqrdware lobe galvO"nlzed.
Welding symbolS apply fa the joints of'al/members

of similar ident/ficofia/7 clnd Wt!llds -fa be
dress red s/1">oat-hly.

",-, 7Go. galv. wire

" In te rme.dia-fe

Pos t~!

I

BO-/{)
78-4

103-5J
100-9

/00"9

TOTAL
LF./V6T#

/Zi"SM
90lv pipe

End Fence
Post-

a" 88-//
8" 88-.fj

8"1
7-/0

8-3 //5-(,
8'.'5 1/5'"

~--O c.c 7-';1 j~.2-"j

';"0 i:'.c 7'7 .!:r9·3
tf,-O c:2 7'9 H.2·"j

£ Iniermediore

,.... nc ,·x:;) " " Sioffed hole In pipe fa aI/ow
screw and tubing movemt!nt during
installation.

9" WItLL
/'YiRI1PET

P/1RRPET_._.._--"-..._+-_._.._ ...,--I......._._-, .•.._-~+-

9"WI1LL
PARI1PET

CIJR8

MOVNTlNq
SV/?rACE

-AA

EXPANSION JOINT DETAIL

Chain link
fencing
fabric

rON
(TYPICAL)

JfDrill Gnd csk. pipe.;i"deep bofh
,~/des. Provide !f:" dia. soff sfee I
rod s(Jitable for Ne Id riveting,

grind

T

/3 USN
8.1 Sf 66.37

BROWN
"'? .8 6 + c.t. / .3

1"!/J.std pipe sleeve
Sliding fit.

£/1ST (01)1:51 DE)
F//5T(/NSIDE)

W.£ST(OUT.:5JDE:)
" ...- ....".".~--"--.----"--f__-----.--

NO~TH(OUTS"I/)£)

NORTH(IAlSID£)

sou71'1 (OUT'SIf)£)

McDOWe:LL NORfH (/JUTSlbf) CUH8 ~-O Ie.
148 -J. 39.35 soum (OUrSlbt) CUR8 ~-D 1e.

f ~,-~-,--~--"~,,,."

McKELLIPS NORTH (OUTSIOt) CuR8 G·O 15'
209 + 60.39 SOllTH(OU TSIDE) COR8 ';'-0 /5

f------.

Tf-fOMAS /V01i'171'(()(/1SI DID CUR8 ~ ..o //
94- .f' 68.97 .sOUTH(OUT..5IDE) PARAPET 4 -c:. 11

r-" -.-- _,.-~-------- ,--.------,..._-'-.-.--.- .---'-.--,-----r.- ,-. , , , ,

BRIDGe: FENCE
;; Canal St-aTiol7 LOCAT.rON

@ f!. Bridge

stiffen" r

$£C

i.
"/

POST CAP DE7"AIL

Drive n
('It

pod

9" wall

Tack weld to U"bolfs

-:#4

B B

£ Post

6­

il.

~ts

END FENCE POST DETAIL
AND

ALL F"ENCE POSTS ON eo ll
CURB DE7;dJi..

Tam nuf ,£

cut washer

PI,1"X7xO""7

..... 7 \J
I \ I

; \<) 11'<1
1 ± t

\ ~l t
I.

" \\( I
\' I

__~ ._._...".'.-..l..._....j~=1
I

See Post
Cap Oeiall

d'Std 90/~/,i/,e

i" Vent

SE'CTION

. \

\

,~,~" Anchor bolts, clli
washe.rs, hex. nut·S.

.t...'. PI j"x 7 x O-7galv,
..... with 1 "¢ hole 5 @

, ~" t,.... '0'iz7 C, 0 C'

4 ." I A~: con,~t.
I 9 w<.;(//

. \

:\:'1
I

A
~,

~ A

ELEVATION

PLAN

I "
I

ELEVA TION

INTERMEDIATE FENCE
POST DETAIL

'--------------------------------,-----,
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SEC.D-D

TYPICAL HALF PLAN
OF PIER BRACKET

• IIUIHIYS TlllnK SAfETV
UN/TED STATES

DEPARTMENT OF THE INTERIOR
WATER AND POWER RESOURCES S£RVICE

CeNTeRA~ ARIZONA PROJeCT
SA~T-GI~A DIVISION - ARIZONA

·/ioriI. closed
stirrups

All bracket
#4 @ 6 Max spc
with stirrup bends

Column remf not shawn
See Elevation views.

NOTES
For general notes,see344-0 7166 and 344-0-7183.
For plan and profile. see (344 -0-7171)
I. ocate overchute pier at Sto. 300 +00 or as directed.
#4 Column Ties to have 12··· inch lap lengl·h.
Column Tie lap splices shall be staggered 180 degrees.

SAL T- GILA AQUEDUCT
REACH IA

STA TION 300 + 00
OVERCHUTE PIER

OESIGN;;;r;;"d".lJ;d'd"':1l,e:.-TEcHNICAL -·A-P-P-"!J-V-AL-.~""/~"'-:-"",""""""~"7.--:-.-.d,-,....
DRAWN.L~L~l'2,_~__ ··_",····· .. SUBMITTED",'~'"' C£. _
CHECXf.D ..8-1.>J'(U4~ ... ",...... APPRDVEO_ -,rfL .. - .:;'7.--

CHI£". WArEff CQ!'fVIfYANCE ."ANCH

SEC. F-F

SEC. E-E

about If

a ew, ff

-<,8

1

Steel pipe

.2" Std steel pipe sleeve 0-8 lang

-----i:=====/>~J symm

f.., B
-JA

PLAN 0': PIER

/ If 1.1 "X 29"" Steel Rod with hex nut
V Band /td washer, 2"thread min

PLAN C-C

--.'-~-f;,.~ .....J..._Q.'----f=- --i -
: -fsymm about I: Pier//

Ly< .

AL
TYPICAL

ANCHOR 80LT

(can:~~

I ~._..~
Sto. 300+00 or 'H/~.

as directed -- 'l\\

P,pe Overchute

I: Anchor bolts -----

'"I

For rtinf, Stt

TYficoi ~f PlGII
of Pirr tJr«Ht

-- y-'

ELEVATION 8-8

#4 Ties @IO

sea/ant

- Canol lining

i" Sponge rubber
filler

DETAIL A

TYPICAL SECTION

If foundqf/{)(l IS portlolly on rack, provide 05 ft cushion

(

of comptICfwI stltcttd backfill.
If fou".;itIt/ is mtirely an rack, omit cushion
Overexc.,.", ond refill with suitable material as

d,rec ted where footing is in unsuitoble materials

_C~·W.5.

- For column
reinf, see
[levation B-8

#1@I-O- ~

ELEVA TlON A-A

Brocket reinf not
shown. Extend column
reinf through brocket

Ex tend column relnf
through footing

OENVER, COJ.,.ORADO JUNE 7, 1980 344-0-7206
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Elaslomenc

6x6' 010 x 010
welded wire

TYPICAL EXPANSION JOINT

Cons truchon jomt may
be combmed with
contraction Joint

TYPICAL CONTRACTION JOINT

ground surface

reinforcement m center
slab.
@IO ew may be used Instead

of welded wire fabric

SECT/O" B-B

concrete

6x6- 010 X010 welded
wire (ubric '\

I

lining

j" Sponge rubber
filler

SECTION C-C

[xpanslon
see

Reinforced concrete lining,
For reinforcement, see
Section

FLOW

[xpanslOn JOint,
see Detail

IfI

about 'f of existing
River Siphon

HALF PLAN

ExpanSion JOint,
see Detail

) 21

Chain link fence
not shown

UNITED STATES
DEPARTMENT OF THE fNTi3;"f?/OR

WATER AND POWER RESOURCES SERVICE
Cf:NTRAL ARIZONA PROJECT

GRANITf: Rf:f:F DIVISION ARIZONA

GRANITE REEF AQUEDUCT
REACH /2 COMPLETION

REINFOROED LINING MODIFICATION AT
SALT RIVER SIPHON OUTLET

ORAWN .__

CNECI<E'o(f/(_.f!~"~ _

OENVER, COLORAOO

ALWAYS TIllnK SAfETV

NOTES
Concrete lining deSign Is based an 0 compressive strength

or 3000 ps I. @ 28 days
ffemove existing chain link fence uround Salt 1'Ilver Siphon

outlel transition

Rel,nfc'rc"d concrete Iln'ng.
rei,nforc/'ment, se;

'"I

4" Reinforced concrete
lilllng ( 7162)

ExponslOn

[xlstlng Salt River Siphon
ouUet transition

SECTION A-A

JOint

EXisting ground
surface

"r

~ ,Existing embankment
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SECTION D-D

DET'AIL A

NO"'~'S
rat' rllltlf'arC!!!/tlllnt details, see 40-0""621iJ.
f"or genlN'ol ,"oneretl! outline notes olld I'Ib/J!twviut iOlls.

set! 40-f},"r006.
f"ar typical oqut!d/K.·t seCtioM, S~ H4'·/)·"·1I62.

D

;;4 As shewn

SECTION C-C

about f except 10 "dia. hall! ill
cover slab alld ~"illietpipes

'f: 10'Dia. hole tor probe pipe. Probe Plpt! not
included in these specifications

'I=~l!~~~I~~I;~~r C
Bors

'f .I Litt handles,
see Detail A --. ---+.--.

Bell end of

'f Rubber gasket
jOints

1-- -~ Bars 01 equal spacing.
both directions ----- ----,++-,-+"'----1---""'1

'f:s 4AC40 Asbeslos
cemenl pipe ----- - "",,"

/
/

/

/

~f cover)

slruclure is placed in spoil bonk
area or Ihorough CIIt, botlom of
ditch should not be closer than
6.0' to 'f of float well

j
A

nellation C

bank as
directed

IIot showII

Relnf nof

·'1 ~l..

SECT/ON A-A
, ~ 10 1!5

I,--.J..!-..L""'--'--'-S::CC::CA:-:l-E:~J'="F """F:-:E:-:E"'-r;-......l-..----........--J

TYPICAL PLAN

Gronitt Re!!!f Aqueducf

ri: Gronitt Rtef Aqutduct

SEcrlON fJ-B

TABLE OF DATA
STAT/ON A ELEVATION A CLEVATION. r, rU.T._ C

188' 30 91'Lt, 1476. 67 ~J505.25 1~7667
r--'8:=-2:="'/-.--',5:":'-+--'8'-':5'-:'R'Cr.+-CI"4:":7::6::":.~-'cL- __/504 _95 1416.37

, -'- '-- ~" L ,,.,,__--'

~............ Sf.PfMMEiE:RI9,·P9IJO 344 .... -... .... '"__lil\·""._w,, u_... ~-._]II.w_I!W.illil411"WiJ~.'i'iJill:il·_illi_iIlJlil~'f~JlI~"l\(~h"~(" ...- ..----- ....... IoIilI.._1liIIIIfI
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GeNeRAL NOTeS

UNLESS OTHERWISE SHOWN, THESE NOTES ARE TYPICAL

FOR ALL DRAWINGS THAT REFER TO THIS DRAWING,

ABBRE'VIAnONS

CJ Cons'ruc/IOC ;Olot
OCJ,QpflOnol cons/ruC/lon j01/1t
VCJ~ Vertical constructIOn JOint
bl boffom face
nf near /oce
ef ~ each face
If ~ /op face
ff ~ for face
MSNJ ~ Me/ol seal ,!ype NJ
MSN2 '" Me/ol seal, Type N2
MSZ ~ Metai seal ,Type Z
..'SA Wa/ers/op, Type A
WSB Waters/up ..,fype B
WSu Waters/op Iype D

WSE ~ Ilaters'op I.
WSF Wo tel's lop r
WSG Wa ters tap , Iype (,
WSN ~ Wote,·stop,·Type H

CrJ ,~Controc/lOn JOint
EJ = ExpansIOn JOint
SP c. Sewer pipe
liP IIlgh pain/
LP Low POint
WP "" Workmy pomt
II Eleva/IOn
WS Wo/er surface, ..aters/op
TW Tallwoter
OJ -Ccl0trol jOlnl

EMBEDDED MATERtALS

Before plaung concrete, core sholl be 'oken thol 011 embed(leci
Items ore 1/1 posillon and securely fastened In place Anchor
bolt locotlon and setflng are shown on the struc/ural stet'I,
miScellaliecus mdal, concre/e,ond eQulpmenl draWings
Conduits ond gl'Ouf/(/!ng cobles ore shawn on the maMfa(/uren
drawiOgs onrf the eleclrlwl drawiOgs, All DrUjNtme wlller',I,!,,:
and me/ol seals shall be supported and protected from dam,
oge and exposure,

FINISfiES
For location and classes of flnl::hes tor formed and Ifnformed

concrete surfaces, see the drmYIn(js (7f}rJl.r .. per.dl':'JkJos

CNAMFE.'R
C/,omfer edges of permanenlly exposed concrete surfaces wilh

a 45' ,1evel. rxr

CONcm::TE PLACEME.NT
Before pl'JClng concrete, see 011 ora"lngs released 10 Ihe

('ontroctar ,1S sui/able for conslrucfian, IIlcludlllg manu
factwer '5 drawings, far 011 embedded rna/erial which
IS required in the p1oc(!menf.

CONCRf""E SYMEJOLS
The d/t't/,rent concrete placements ore mdlcoted by the iallawmg

symbats

Concrete" F',rst stage

~~ Concrete .. Second stage

Concrete ,Blockout

lZ?'il2.23 EXisting concre/e or concrete iO adJocent structures

Grout

OIMENSJONS
All dimenSions to a JOint are to the cell!crl;l/~ of the JOint
Beams, calumns,ond walls are centered on reference lilies
OlinensiOns ill parentheses ( ) an plans are beam depths
Boom and slab depths sholl be meosured from the top of the

structural slob DimenSions given for the depth at recesses
are from the surface of the s/ructurol concrete

r:;,C""'&"~S siwwl/ Ivr walls and Stabs adjocent to undisturbed
SOil or rack are mlfllmum dimenSIOns

JOINTS

;1/1 constructIOn jomts, Idenlif,ed CJ, shall be provided "hfre
shawn on the draWings, All optional construction joints,
identified OCJ, are to reduce the volume of placements
or to faclli/ate construction If optional joints are
provided they sholl be only at the locations shawn
Additional construction joints may be used subJ,'ct to
approval,

REF'ERE:NCES
Numerals In parentheses ( ), fallowmg notes and sectiOn lellers

or numbers, mdlcate the number of the drawmg upan which
the sectIOn or detoJ! 15 shawn, for example, 1524} denotes
DraWing No 557-0-524

__~._ys11ll"~'SAfETV
uN/rEV STArES

lJ£PAR;"MENT IF INt.: INTtFtICR

BuREAU Of HEeL,'MAlIO/\,

STANDARD DESIGNS

GENERAL CONCRETE OUTLINE NOTES

f>£NVE:R, C'OI..ORAOO ~PRIt. 1>1'. led.



12

12

14

19

24

30
3/

12

12

14

19

24

3/

39
48

.3· 40

.5 ... 60
£0.000 PSI

SPLICE iN INCliE'S -IfAf1E,!:;':tNTj
..··c ;. -r; ..

~r~-::E~
20 /6

28 21

36
46

58

71

TABLE

Till BLE

TABLE

12

15

54

67

/9

26

34
43

1.1

18

22

28

39

61
64

81

100

GENERAL. NOTES
REQUIREMEN"rS
REINFORCEMENT

5

6

7

8

9

10

/I

'I

..5

6

7

8

9

10

6

/

8
9

10

/I

AND MINIMUM
"'OR DE TAiL.ING

BAR ~)/ZE

NO.

..£'2tC~~6· ..1Mi:O:.:~s~~;~,,;SAKTv·
_"""""'M"'~"_"<I"''''''''''_ ........ _

UNtT"ED STATES

OEPARTMENT Of" rHE: INTERIOR

BUf:tEAI..J OF HECL.AMATION

STANOARD DE'SIGNS

Ie' 3000

8A1? SIZE . t ENGTII OF LAPPE/)

Nv.

* TOil hal'S are honlontol bars In heams (joel slobs
so ploce(/ that more tholl 12 Illches of concrete IS

cosl 1/1 I'he memhel' bela. the bar

r ~""." .. ~.::..""l:,".' _,..,.."" , ..,.,_ :..~~..O;..;:.OO pSI
L£NGTII Of' LAPPED SPLICE IN INCHES £~jjl!:J/lf'

"grEf:!f!A7rs:=:·:. L._.....
13 12 12

1<1 13 12

22 16 12

n ~ 0
33 24 18

44 .J I 24

50' 40 31 '11
!O 50 39
86 62 47

TABLE OF PIN DIAMETERS IN INCNES

~·~.....:.t.·..;.·.··.;.'.8.~j.-.;.··.-..7~-~.o.9.t.•. '.:~.'. '.!.~.S.:::l·.·2..·.-.3.~.r...i....+...·.~.~-.....·.t.~..!5.~.)...I.:.·+.....:.,.~r:~·.I~t~..l... I.~.II....;.:.:.r...·I2.~.T~J.2~t .••1
[slirrup and )Ie be~'I. j22 l3.t54 t/ 8 10ff " zti2)! j'

NOTE' TO DESIGNERS,
Sp/;cI lengU)s "hown I,' the tables all til IS dl'owlI)g art'

tal' Closs iI splll:es. spoced at least 6 Iliches all

cel/tel'S, (08 x 13 L,j) jn accoJ'1once Wln, ACI 318'11

Spl,ces r'''1011'1I19 lop lengths otller thaI/ those for
Clo!s fJ must be detoiler! on the reJ1)fol'cement
des'gn drowlt1l}s.

Emb?dmefJt length, I"e, In f-fle above 1"I.Jbles IS Lased
(In !other,'! bor's SpoCt}(j of Ir:;c~'f' 6 Inches or 6 bor

diameters

REFE REfJCE:S:
Numerals 111 parentheses ( ) follo~lng notes nnc!

section letlers or numbel's II/d,cot'e the number 0/
the 11/101/ which the sechon 01' detail IS
shown; example (524) denotes Drowing No

557'0 524
Ijl/less olherw!se shown follow the

Ameocoll :'ollcr"'e ,'1I.lt:tul'es
fer Octoill/)g Flell:l'orced

St/"UctUI""" { ACI 315)

PL.AIN DOWELS:
Ploln dow~/s across cOlllrocllOo .1011115 sholl be smooth

bars uniformly coated With 0 film of 011 bdare
placement VISCOSity of I'he all sholl have a

.I-A E 1'0, of not less thon 250

BENT BA,'iS:
Ollly billel s'eel or oxic ste91 slloll be used for

bars to 1;1.' be n t
Unless other' rodlUs bendS ore Ilid/coted 011 the

deslgo all relllhrcernent !'I:qulCIng
bpndinq benf around G pin hovlnq the
tollow;ng dlOmetcr

ACCESSORIES:
{Jar sopports. spacers, olld Jlher occessones are nol'

shown OJ7 the design df'(}wlflgs Thp f'prnmmendofion5

01 ACI 315 or other approved supportlflg syslems
moy be USed

REINFORCEMENT DOWELS:
Dowels II/fu:ated on the ori/wlng. such i/S #8 (d),

slloll hove on embedmenl· eqUal 10 Le and a
prOject ill/ equal to thaI' r(jaulred {or lop spllclnq
(I bor oi tile some dlomeler

bl=bottam layer
tl top layer
ml,"mlddle layer
flS:"" near side
fs for Side
es""eoch srde
eW"eoch way
ec each corner

GENIERAL NOTES
UNLESS OTHERWISE SNOWN ON THE REINFORCEMENT DESIGN ORA WINGS, THE DETAIL"! ANO NOTES

SHOWN ARE TYPICAL FOR 4L.L I?EINFORCEMENT DRAWINGS THAT RErER TO TNIS OIIAWING.

STANDARP HOOKS: SPUCES:
Nooks shall hove 180 0 hellds and ex~ellslOns of 4hor Lnless otherWise shOwl. the mlOmum lellgth of lop for

dlOmeters but not 1,,;.1 thon 2{patollel to the mOIll spliCing pamllel bars sholl be as given III the appllcahle toble
leg of th~ bar or 90' bends and exlellslOns of at 5pf.'ces shnll be stoggered, to g've 12 Inches clear hetween
least 12 par dlOmeters (looks for slitrup and he ellds o( adjocent splices, If b'Jrs are spaced closer than
onchomqe only sholl have ed'her a 90'01' 135' bend 6 Inches or 6 oar dlOmel'crs
plus an' ellenSlOn of at leest 6har diameters bot Nanccfltocl lop splices sholl not be spuced fo,rther apart
nol less fhon 2f"ot the free "lid of I'he bar I?odws thnn one fifth tlt.~ reqlilred length of fop or 6 Inches
of belld to he as specified In Ihe table Cif Pin dlOmeters When relnfarCing bars ot different slle ol'e ,'0 be spliced,

A hal' With a 180' hook on one end IS the lenl}th of lap sho:1 he IJoverfied hy t,;e smeller
referred fo os an A bar dlOmef"er bor

A bar wilh a slandenj l{iO" hook on bol'h ends IS Splices ore to he Ir:ede so tI'cf the given dlsl"il/ees to face of
referred 1'0 as 0 'Ie" bor CO,CI(:ref'e Vi'lli be /nalf/hltned

ABBREVIATIONS;
hf hattam face br'" bottom row
If top face tr," top row
nf= near face nr,"near row
ff '0 for face fr'" for row
ef· each face cI"'each raw
i InSide foce InSIde row
of au ts Ide focI' or" all ts ide row

mr,'mlddle row
spc spoce or spaces
eq spc equally spaced, equal spaces
o namlllal diameter of reloforclIlg bar
UI" unltormly vorYlng lengths of hors hetween

lellgths showlI .
cl cleor
etr center or centers

SYMBOL'): I
Bars shown Ihus_,,"8(QII'0 116 (OJ

IlIdlcole (} gl'Oup of the some sIZe hoI'S equally spaced
~-··-,an open Circle at Ihe end of 11 bar IlIdlcates

u bend wilh the bar Iurned owoy from the observer
~-A cia sed Circle at Ihe end of a bor IIJdlcotes

a Ilend With the bar turned lowards the observer
Splices shown I'hus =--Indlcote a lopped ,plice,

11010 bend III tile bor

COVER:
Place the rO' Inforcemenl so thai the clear dlstanre

face of concrete olld neorest rel17forcement
IS for # 5 hars and s mol/er and 2" for #6 bars
ond larger; except prov'de a clear dlstooce from (oce
of concrete placed ogalnst earth or rock of 2" where
member Ihlckness's 9" or less and 3"where member
thickness IS greater thon 9': the clear distance
helllg to Ihe deSign dill/eliSiOn IlIJe

Reinforcement paralleling conslruchon 100nts sha/f
hove (J rnlflimUIn of 2"e/eor cover

DIMENSIONS.
DimenSIOns orc f'o the center lines of f't;t? hors unless
otherWise shown

Cicor cover dimensions are marked "e!

52

PLACING;
Flell!fOI'Cemelit "t small opell/ngs (mox /6") In wolls

slabs moy he spread aport nol marc Iholl
tl mes the ,Jar spoclnl}

"" Illforcemeni 'nay he adjusted laterolly to mOll/tulI/
a dear distance of at least I" between Ihe rCln
forcement and keys, woterstops, oochor holts, form
ties, condulls, and ol'lIer embedded motenol III
heaVily reinforced oreos relocation of the
embedded motenol must be conSidered

In no case should bol's be bent to greater tlion
6 to I slope

I,elnfol'cement pOl'ollel to onchor bnlts or atha
embedded molenol sholl be placed 10 momlo/n /I .:Ieor
distance of ot least Ii tllnes the mCJXlmum Slle
ol}gregote

SPACING:
lhe first ond lost bars In walls and slobs"tlrrops

in beams, and hes in columns ore 1'0 sf'Orf and enG'
0· 0 max Im/lm of one half of the odlocenf hO I

::pO("lnq

nLLET tESS THAN ':0"

SECTION A··A

CORNeR 8ARS

-(#4cTr---
2·1t'4{lef)
2- #6 (ief)

2 #8 (I ef)

Corner

I Ie bur

RESTRICTED MEMBER
T~(ICKNESS

c"·

TYPICAL CORNEl? OETA ILS

p/

~I

~; I'e)

r
(' orner bo r

I

FILLET 1:0" OR GREATER

TABLE: FOR REINrORCE:ME:NT AROUND DPE:NINGS

rI.••.••e.r.I.6~.S~.};.zr.~..N..~..n.•.....E.:I:.,R.IO.::~.... TI~~~:RS E07c~:RS
;~/thr~-3~;T·/f4(OJ /0 3· eq spc
Over :,'·0"·-·#6@/·Q 1-0

Omd edge and tie f)ors along Sides of openings where dimensIOn
:5 less than /6'.'

Omll corner bars at Sides of apenmgs adjacenl 10 floors.
walls. Or beams

Corner bors If erfher dlfnenslOfi of opening IS

greoter lhou
Use corner bors IT: foce of recesses thcm ,1." If t.'il/Jcr

d,menslOII of recess IS qreoter Ihon

ADDITIONAL REINFORCEMENT" ARClUNu Qf'ENINGS

/..dge bors ocross thickness of memher to he
some size as correspondllJl} wallar sloh Jors

(v' -<ll lie

~
i

. It, ...."." ...._,...""..,,'".,-"".- \

:...:JA

t· lapped spJ,ce eb

+ b

r

oliout 'f

OFFSET 3"TO 8"

-'-<

OFFSET LESS THAN 3"

Second stage or
blockout conerete

OFFSET GREATER THAN 8"
RESTRICTED MEMBER THICKNESS

TYPICAL OFFSET DETAILS

d

l.. .,
•.J

i tJ
1?1

..,.

" " I " "

OFFSET GREATER THAN 8"

,---------------------------------------------------"'--'_..._---_.-

.. L._.·_
C

_
o

v_e"- ~..:J A --"< .,
I. .• -.....:::=.';:,==.===4

\) Ii

-'-< "

---------------------------------

I :: d;-
i
! 0

d

"

RECESS GREATER THAN 8"

f
. 90 0 Hook

RECESS 3" TO 8" DEEP

. Second stage or black (Jut concrete

l~~9/i2a~-c'g9
f ~. - '. One half co:e'r

(' <J

',< >'( "'"

RECESS LESS THAN 3" DEEP

TYPICAL BLOCKOUT RECESS DETAILS
(5econd stoge concrete shown)
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NOTES

Ground all fencmg located withill 200 feet of the transmission
Ime cell tel' line as shown in plan, If fPoIIClng is interrupted
by a gate, ground fenclIII] and gate as shown.

2. Far fences less than 650 feet 101lg. prOVide a ground at each
end.

J For fences longer than 650 feet. ground each end of fence-run
and a feflce ground sholl be proVided where the fence - rUII
crosses the area of required groullding.

4. TI.e maximum interval between ground connections is 650 feet.
S Nofl-cantifluous inten'als of feflce run sholl be grOll/lded ot each

end of the contifluous interval. Groufld wire jumpers ''I,;,-illCh
(7 NO 9) may be provided

6, Au groofldiflg sholl be as close as possible to a feflce post.
7 Where a groufld rod is located near a gate or gate post. the

leflce shall be grouMed arooM the gate opelling to the
feflce Ofl the oposite side with a ';"-inch (7 NO.5) coJpper-clod
steel straflded groulld cable

8 Feflce groundiflg shall fIOt be cOnflected to the exisfing
trallsmissiofl lifle groullding syste",.

9. Ground all gates or each half of all double gates to the gote
post with flexible braid.

10. This drawing does oot apply to fence 'jroolldlllg for swifchya
or substations,

II. Ground coole sizes listed are mmlmum allowable.

-Bumdy type GA or Nuol
groufld conMctor

~
-Ground r~d

DETAIL B

f--Anchor

U

a
-'-

- Detail 8

a
I

'"

STEEL FeNCE POST

Ground rod

CompressIOn type connectors

"hz- mch (7 NO 9) Bare
clad steel stranded

/-- Wood or metal past

BARBED WIRE FENCING

(Grounding Detail)

------- '1'",- mCh (7 NO 9) Bare copper-clad I
- ----------t7i'''ViT ste.el stranded coble ~l\

1-0 Min. 11,11Yi;

-·Welded connection

-Ground rod

"·x-_··

,-----~)(-"

Wood gate stay~_ /Woad past

Gate cloS'3'r-.~ /Wire loop

"•• - inch (7 NO 5} Capper-ciaO steel jumper· Note 7-

BARBED WIRE FENCING AND GATE
(Grounding Detail)

,Wrap at least two tl.71e:; around pale
/ with sufficient slack for opening
, and closing of gate

__/ Barbed wIre gate

L

STANOARD D£SIONS

UNlrEO srATES

OEPARTMENT OF THE INr£I'I'OIf

WATER ANO POWER R£SOVRCES tlElfvJCC

CANAL RIGHT-OF-WAY FENCING
GROUNOING INS TALLA TION

J-

-Welded conflection

Groufld rod

-Round tubular pas t

·~.•.·.I .. _._.____. _
f-:'J6 to 1-0

f::Welded connectJOn
Ground rod

'l~ompressJOn Iype connector

(/I:.2-mch (7 N09! Bare copper-ciad steel stranded cable

TUBULAR PO.ST FeNCING

(Groundin9 Detail)

;rood post--

9.{._ mch (7 NO.5)
Copper-clad steel cable-

'i'32 inch (7 NO 9) Bare
copper· clad steel
straflded

Area of required
fence grounding.
Nate I

-

Ground rod

Welded connection

-- -- ~+----+----+--t-l--+----+Htc,:+---Wood or metal post

··········f·······-++-+-++-- r'-

~.{"/ -- CompressIOn type connector Note 6 (TYPIcal)

=::=:=~~

++--+- +--+-+-- -- -- --...._-

","/32 -inch (7NO 9) Bore copper-clad
- J steel stranded coble

++++--+--+--+-+-+--+t-I-I--I/' Contact fence at three
r--- ---""Compression type connector poiflts at each groufld-Note 6

... --..-,c.,~,,\\,,:. -············\'l"·••ry~""'~~~'''l1;-~-in+1- +-'I.+--:t-.-y".C;;;;",;"i/"-'- No te 6 (TypicoI)

'f

PLAN
(Transmission Line Crassmg)

i'32'- Inch (7 NO.9) Bare coppel -- clad
steel stral/ded cable

connec tiol/

d

Compressiofl type comector
Note 6 (Typical)

Wood or metal post

(JmDl'es,,,on type conflector -- Note 6 (Typical)

/'1-.;,..-----.- --.-- ,1/i --
"")'-i!!"~/----Ltne of fencing ij '"

o/;.:,:,',fJ">!l __f_iJ.f~ing/~ c,I.•..c.. U
it

tr.onSITIlsS.. 'O...•..,...•I.....•....II.•.ne..' '.'" ' . - J ~U" / . len th lange! than 650 -..... -.' .... ... --
!;'I ~Je~ce_J9-.--- "'-Llne of fenclna
~-- , .J £: =----

-x~/,~ i '--~!~=~:-=::::;;-:::::::==,:...:.---_t -,----------,
---, -!--- ----- ,,<> - • --- --_..

'---../. l -:;,<:-6 " ,.
"'-y, l@ /

x:t~",,&

......,

r;: Y'\t~' :')<

<:xX X

~>s< J'

Xl< v --,
·X

)<
>(

X/ Xx>(
(:l X

/- X
-0:x /x ..)xx -

~"
1i"'1

OMIn!"i]
...i·c

!!'
I

Welded

-- -- Ground 1'0

Conflector

Weided connectlOli

Wrap at least two times around pole
__ -.-x-- With sufficient slack for opening

and closing of gate

Note 6
(typical!

--ll-

/ Flexible copper braid-Note 9

---'-11-

--Compression type connector

-"4,·-inch(7 NO.9) Bare copper -clod
--<--- steel stranded cable

Welded connectIOn

Ground rod

"

:)... Ground rod

-Wood or metal post
Chain link gate

_L __

0/,. Incil (7NOS) Copper ciod
steel jumper .. Note 7-

BARBED WIRe FeNCING AND CHAIN LINK GATE

(GraundlOg Oetail)

Compression type connector---­
--···-··'---::::;;;='~%::''-:7'T.•.,+vt-'i'ik--- -

"flO-inch (7 NO 5) Copper- 1-0 MinJ
clod steel jumper-Note 7,--, ....

CHAIN LINK FENCE GATE

(Graul/drag DetOJ/)

CHAIN LINK FENCING

(Groundmg Detail)

WIRE MESH FeNCING

(Grounding Detail)

WOOD POSr CHAIN LINK FENCING

(Grounding Detail)

40-0-6376
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Minimurrl radius R.

Type A ... 8 inches
B,G and H... 4 Inches

4fFor "e"
6 For Type"H"

2; or 3 2 or 3

FOR FIELO INSTALLATION TYPES "G" AND /I H"

6

J
i

TYPE "s"

9

I
2

TYPE "A II

l1lUiHlYS r","K SAfETV

DOI.,.,wtL .....H...~·E: ... '" SV/fI/IIITrCO .. __H...J!c ~c: E! if,! t!X. __
DItAW,.,_I)~# Zl~ __ .UCO/llIllI:MO£D.I<, {3, ~tJ.fJ'!fJf

CH£CllfO.. _.~~!:!:.__ .... __ A,.,."OV£O . '~'g!~"r. f? y'OV!lQ_.

UNITED STATES
OE,.,o."TMENT OF THE INTER/OR

IfIU"E;AU OF f'fI!CLAMATION

STANDARD DESIGNS

RUBBER WATERSTOPS
T Y PES "A'~ "B'~"G'~ and "H"

40-0-2867DENVER, COLORADO '--"-4/
CEO.

TOLERANCES
t j Width. Type A

f:: i Width ,Type B, G, and H

:t il- Ii Web thickness, end bulb
diameter, and wall thickness
on ct'nter bulb. all Types.

:t. .; Diameter 0 f center bulb, both
/.0. apd 0.0, • Types A,G, and H.



Use two or more ladder sections when
the reqUired length exceeds I.~ 0

'" See Detail A

INSTALLATION

lining

DETAIL

Anchors not ch,,~n".·-"··"···

Pamf area 3 "0 x 3-0 on concrefe, symm, about'£ lodder,
m accordance wilh painting tabUlation in specdicot/ons

(

q: Anchor bolt
Provide PVC sleeve o.nd washers (not shown)

to prevent contact' between
the ladder ond sl'amless

~:;~"~
iO'~:'~""' " .0 ',TZ::)

DETAIL A

SECTION A-A
LADDER RUNG DETAIL

NOTES
Lodders shall be insfalled on sides of canal when the verf/cal

lining height IS 2 ..6 or greater
I,adders shall be located opposife each other at 750 - foot

mtervols along the canol and upstream of structures as
d/recfed,

Ladders shall be fabricated from aluminum alloy 606/, 76
unless otherWise specdied, See specification paragraphs for
protective coafing reqUirements,

Lodders shall be anchored to the conal lining with carroslOn­
resisting (stainless) steel expansion anchors, See
specifications paragraph for anchor, PVC sleeve, and pvc
wl1s!ler requirements

STANDARD DESIGNS

THIS ORAWING SUPERSEDES DRAWING 40-0-6//2

ALWAYS nunK SAfETV

LADDER FOR
LINED CANALS

SA FETY
CONCRETE

UNI TED STATES

DEPARTMENT OF TflE INT/ERIOR

BUREAU OF RECLAMATION

'£ Anchors
(See

Anchor at center of ladder if
sec tions longer than 6 ,- 4
(For ladders with 5,7, 9
rungs, offset anchors 5

LADDER SECTION

DENVER, COLORADO JULY/8) 1,979 40- D- 6460
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, CountersunK
,/ pipe plug
I

: ,,-Coupling

DENVER, COLO. 6-14-38 104-0-252

AT FINISHED SURFACE

DEPARTMENT OF THE INTERIOR
BUREAU Of RECLAMATION

DENVER OFFICE
ELECTRICAL STANDARDS

Where conduit terminates at
switchboards or cable trays
and conduit bend cannot be
completely embedded in
floor.

FORMERLY X-D-1523-5

~
C/l
T
to
I

!<'l

-> J..-----'I'----------"l"'"'-----4'w
Il:

o
<:t
(II

T

~
I

Q
::>
w
a::

t\l

~
T
In
t\l
I

\0

->
W
Il:

final rough lift

Horizontal finish
surface line ..,-'

Co pped bushing-----

/-Finished
r

:~--Coupl ing

/-Rigid meta I
/'

/

€L?> ALWAYS TlunK SAfETY

TERMINATION OF METAL CONDUIT AT HORIZONTAL SURFACES

Where conduit terminates at
switchboardS or cable trays
complete conduit with short
ni pple and bushing before
installing coble or wire.

. _".... 0'. . .' 'c,,-:,- K' . ' .......... .'D.'
'J .. 'w (:If .'J.......~. :.t?) ·."-l.......-.;.....,p.-:·sS·· .~(:, ~Ri'g'id meta I

,
"-Coupl ing

AT CONCRETE LI FT

Countersunk
pipe plug-,

\
\
\

Gate frame

40-0-6268

SUBMIT T!!:D

APPt'tOvEO

Aon~. (;1I1If_0"-0" 0#" 06.'.'" IIIND c~rMJ

ILL~IJ'!'i~

__ RECOMMENDEO ,,j, W.-j]il}~

PJ Q~Ck

f-" 2- 6 Min for line posts
I ,0 Min for gate, corner, tee

intersection and pull posts

No. 12} gage galv barbed
wire with 4 point barbs not
more than 5" aport

. -- "j
-1

/tIINOR REV/SfONS

1=-12" Dia for line posts
'" "L. 14 Dia for gate, corner, tee intersectIOn

and pul! posts

Combination cop and
barbed Wire supporting
arm
~ ···45{).,t

~ 1Gote post--

""-.----;-. Hinge-

J J Toprail
'" Tii x.' (Min. area
~ ",Stretcher bar
~~

'" It D£TAIL A

~ ~ i ~ Attachment on fence Side of gate post

t"l ~ ~ u
~ a .g ~
(; ti::u:

"'0I I.. '"

DENVER, COLORAOO SC1»r. of. J.711

UNITED STATES

DEPARTMENT OF THE INTERiOR

BUREAU OF REClAMATION

STANDARD DESIGN

ALWAYS TlUnK SAfeTY

TYPICAL S£CTION

NOT£S
AI! pipe diameters shown are iron pipe Sizes, standard

weight.
Maximum interval between pul! posts 200 feet
Barbed wire guard to be mounted vertically on all gote

posts
Chain link fabric sholl be attached to fence fromework

in accordance with the manufacturer's standard
Instructions.

Borbed wire supporting arms shall conform with monufact­
urer's standords or shall be fabricated from I} inch
pipe They sholl be welded in ploce or otherwise
secured to prevent rotation.

SCHOOL AND URBAN SAFETY FENCING

DESIGNEO

9 27 - 78 UINOR REvfS/UN

/2-1 72 MINOR REVISIONS
D - G. A ,p.

Gate post

Line or corner post

For detoils at gate,
see Detail k---

Hole suitable for
through passoge
of top roil

7 Go. galv Wire
stiffener

Fill hole with concrete-

3 -6" Dia, /' pitch
spiraled loops of

No_~~a~_w~

C "'J
Undisturbed notural -

ground or compacted
backfiI1---- -/

PL A N

--Jee---------·----10
10Dia_1 l

Insert gate stop
adoptable to gate
latch used

Adjoining panel

Locking device

I-j" Std galv pipe

i Min nominal dia. truss
rods with turnbuckle

-Chain link fabric

pipe

GAT£ AND ADJOINING PAN£LS

CombinatIOn cap and
supporting arm

GAT£ AND ADJOINING PAN£LS

7 Gage Wire
stiffener-__

Adjoining panel

CORN£R AND PLAIN PAN£LS

Hinges not shown -

- Combination cop and barbed wire supporting orm

No 12} gage golv. barber! Wire with
4 - point barbs not more than 5 aport

--- 2-Strand No. 12} gage galv. barb~d Wire with
4-point barbs not more thon 5 aport

-- Combination cop ond

PAN£LS ADJOINING PULL POST

2-Strand No.12} gage barbed
wire with 4-q,oint barbs not
more than 5 aport
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UNIFIED SOIL CLASSIFICATION
INCLUDING IDENTIFICATION AND DESCRIPTION

LABORATORY CLASSI FICATION

CRITERIA

INFORMATION REQUIRED FOR

DESCRIBING SOILS
TYPICAL NAMES

---1f.-----------..---.------4-----.--.--..--------1f-,...--.----"T--.-.--"'-----------------;

GROUP
YMBOI

~

FIELD IDENTIFICATION PROCEDURES

(E,cludlng particles larger than 3 Inches and baSing tractions on estimated weightsl

r~ot meetIng all gradation requlr~ments for GW

Not rreeting all gradoti~n requirements for sw

PLASTICITY CHART
FOR LABORATORY CLASSIFICATION OF FINE GRAINED SOILS
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~:or undisturbed sods add Information
on stratification, ciegree of compact
ness, cementation, moishlre conditions
and drainage charaeter i shes

Give typlco' name; IndK.nte approxima~e

percentages of sand ard gravel \ mdx
slle; ong,.dority, surface condition)
'1nd hardness of the coarse grains;
loca! or geologic nome (lnd other
pertinent descriptive information,
and symbol in parentheses

Give tYPical name; Indicate degree and
character of plasticity, amount and
maXImum size of coarse grains 1color
In wet condition, odor if any, local or
geologic name\ and other pertinent
descriptive IIlformahonj and symbol
in parentheses

For undisturbed soils add information
on strucrure

j
stratification, consistency

'n undISturbed and I'emalded states,
moisture and drainage conditions.

EXAMPLE'-

"il.tl'...~.~~, grave II y, about 20 % hard, '"
angular gravel particles i In maxImum "p
silei rounded and subanglJlar sand
grains coarse to fine I about 15"1" non
plastic fines with low dry strength;
well compacted and moist in place;
allUVial sond; ISM)

EXAloCPU'-

Clayey 51 It, brown; slightly plastic;
sr"olf-Pi"rcentuge of fin~ sand
numerous vertical root holes;
Clnd dry in place i loess i (MLl

._---+----_._--_.._-----1

Well graded gravels, gravel ·sond mixtures,
little or no fines

._--_..._,,-----

Poorly graded sonds, gravelly sands; little or
no fines

S!lty grovels, poorly graded gravel sand,
silt mix tures

Poorly graded gravels, gravel-sand mlxtures\
little or nQ fines

Silty sands, poorly graded sand Silt mixtures

Well groded sands, gr'avelly sands, 1,~lle or
no fines

Organic silts and organic sdt-·cluys of low
plastlc,ty

Clayey sands, poorly graded sand--clay mixtures

Clayey gravels, poorly graded gravel"" sand­
clay mix tures

OrganiC cloys of medium to high plasticily

Inorganic clays of low to medIum plastICity, gravellj
clays, sandy cloys, silty cloys) lean clays

Inorganic cloys of high plashcity, fat cloys

Inorganic silts
j

micaceous or diatomaceous fine
sandy or silty soils, elastic sil ts

InorganiC SiltS and very fine sands, rock flour, silty
or clayey fine sonds with slight plasticity.

SP

SW

GC

GM

GW

SC

SM

GP

OHNone to very slow Slight to medium

Wide range In gram sIzes Dnd substantial
(JmoLJots of all intennedlote particle SiZes

Non-plastic fine!; (for identification procedures
see ML below i

Predominantly one Size or a range ot Siles

with some Intermediate s'izes missing.

Wide range in groin size and substantial amounts
of all intermediate particle sIzes

PlastiC tines (for Identification procedures
see CL belowi

Predommantly one sIze or a range of sizes with
some intermediate S!leS missing

Non-plastic fines (for identification procedures
see ML belowi

Plastic fines (for tdentifi{;otron procedures
see CL below)

Medium to high

None 10 sl,ght ML

Medium to high Med! urn CL

Slight to med,um 51 i g h t OL

51 ight to medium to medium MH

High to very h,gh None High CH
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IDENTIFICATION ",.OCEDURES ON FRACTION SMALLER THAN NoAO SIEVE SIZE
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HIGHLY ORGANIC SOILS Readily identified by color, odor, spongy leel and
trequently by t,brous texture

"t Peat and other highly orgonlc solis

f?g,1.!DEP!J'".."£..!,Q_~."~_U.!,9"~_t~"Q!:1.§. "Soils possessing characteristics of two groups are deSignated by combinations of group symbols_ For example GW-GC, well graded grovel sand mixture with clay binder
All sie',Je sizes On this chart are u.s, standard

FIELD IDENTIFICATION PROCEDURES FOR FINE GRAINED 501
These procedures are to be performed on the minus No. 40 sieve size particles, approXimately

IS not Intended \ simply remove by hond the coarse particles that Interfere With the tests

Of< Ff<ACTIONS
In, For field classlflcotlOn purposes, screening

DILATANCY (Reochon to shak,ng)

A~ter removing particles larger than No, 40 sieve SIze, prepare a pat
of moist soil with a volume of about one .. half cubic inch, Add enough
water if necessary 10 moke the soli soft but not s!Jcky,

Place the pat In the open polm of one hand and shake horizontally,
striking vigorously agaln$t the other hand several times, A positive
reaction consists of the appearance of water on the surface of the pat
which changes to a livery consistency and becomes glossy. When the
sample is s<!'leezed between fhe fingers, the woter and gloss disappear
from the surfor;e, the pat stiffens, and finally it cracks or crumbles
The rapidity of appearance of water during shaKing and of ItS
Jf~UlJtJtWI ''''!l(,~ Gi.i;-;;,;j '::~j}':'+?7ino assist in Identifying the character at
the fines In a soil.

very tine t:::lean sands give the quickest and most distinct reactIOn wl,v:--80<::
a plastic cloy hos no reaction. Inorganic silts, SUCl1 as a tYPical rock
flour~ show a modarotely qUIr;~ reaction

DRY STRENGTH (Crushing choracteflstJcsi

After removing partIcles larger than NO.40 sieve Size, mold a
pot of 5011 to the consistency of putty, adding woter It
necessary, Allow the pat to dry completely by oven, sun,
or QIr' drying) and then test lts strength by breaking and
crumbling between the fingers Thl<; strength is Q rneasure
of the character and quantity of the collOIdal traction
contaIned in the soil. The dry strength increases with
increasing plastlcdy

High dry strength is characteristic for cloys of the CH group
A typical inorganic silt posser;ses only very slight dry
strength, Silty fine sands and Silts have about the some
sl'ght dry strength, but can be dishnguished by the feel
when powdering the dried specimen. Fine sand feels gritty
whereos a typ,col silt hos the smooth feel ot tlaur

TOUGHNESS (Consistency neor plashc Ilm,t)

At ter removing particles larger than the N::> 40 sieve size, a specimen of
sad about one-halt inch cube in size is molded to the consistency of putty
If too dry, water must be added and ,f sticky, Ihe spec,men should be spreod
out in a thin layer and allowed to lose some 'f,Olsture by evaporation Then the
specimen 1$ rolled out by hand on a smooth tiurface or between the palms Info
a thread abo"t one·eiqhth inch In diameter The thread is then tolded and
rerolled repeatedly. DUrlng this monipulo"lon the moisture content is
grodually reduced ond the specimen sfltlens, tinally loses ,ts plasticity,
and crumbles when the plo§tic limit is reCiched,

At'ter the thread crumbleS/,'-the pieces Should be lumped together and a slight
kneading odion contmued until the lump crumbles

The tougher the fhread near the plastic limit and the st,lter the lump when It
finally crumbles} the more potent IS the colloidal clay fraction in the soil
Weakness of the thread at the plostic limit and qUick ioss ot cor.erence of Ihe
lump be 10:""'· the p,'iJshc Itniil iiiJi(.(jI~ ~dill~r inuryurI'l, ciay of lOW plastiCity,
or materials such as koolln-" type clays and organic clays which occur oelow
the A··llne

H!ghly organic clays have a very weak end spon"gy feel at the plastic Hmd

L ,ll.DOPff,D flY-L.ur{~:; ur t.NIJJNt,t:.1'C:i ANU tHJt<.:.~~__"_t.l-_,·L~~:.;A:.:.N;"U:.A":.Y.:..;'.::9.::5.:;2 -=-10;:,,;3;,..-..,;0;,..-,.;;'3;,,4.;_1:--..1
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GENERAL GEOLOGIC LEGEND GENERAL GEOLOGIC EXPLANATION GENER~L GEOLOGIC NOTES

(, ) Approximate location of subsidence earth fissure.

• DH-I09-SGI location of vertical Nx-size drill hole for Salt-Gila Aqueduct,
Reach lAo

logs of exploration. slJJJIT1aries of test data, and photographs depicting geologic
conditions are included in'tteSe specifications.

Only selected stick logs of exrloration holes or test pits are shown on the
profiles. Only the typical lame of the material shown on the complete log
is indicated on th~ stick lod. The ty~ical narae is based on recovered material
and may not accurately reflec:t the in-place cordition of the materjil in all
instances. For the entire d~scription of the raaterial, drilling a,ndi samp1ina
methods. augering conditions, etc., and exact location of the hole ~ee

the complete log.

Most rock surfaces are covered by a veneer of surfiC";al deposits, generally
3 to 8 feet thick, that is not de1ineat~d on geology drawings. These d~posits
include slopt:wash, residual soil, grus.and alluvium, occurring generally as
silty. coarse sand to fine gravel with coarse gravel- to boulder-size granitic
rock fragments.

Ground elevations shown on the geologic logs do rot l~eflect changes due to
excavation. grading, and degladation or aggradation, subsequent to the
dates of exploration.

Surface contacts bet:,EE:n geologic units He a~proximate.and are shown as
located on the ground surface at time ,)f field el(amination.

Anprox~~'a~e contcct b:tween l'Jeo:ogic unitsj queried where inferred;
dotted ~'''lel'e conce 11 e i.

Strike and dip of multiple dominant joints and joint sets
(observations located near points of intersection).

Strike of dominant vertical joints or joint sets.

Strike and ranqe of degrees in dip of dominant joints or joint sets.20-30---

• PR-DH-1I3-SGI Location of vertical drill hole in which penetration resistance
tes ts were conducted.

• aH-IZ5-GRIZ Location of vertical fix-size drill hole for Granite Reef Aqueduct,
Reach 12.

lenticular deposits comprised predominantly of silty sands. Lenses of

clayey sands. or clean sands with generally less than 15 percent fine

gravel, and some cobbles are also present. Gravels al}d cobbles occur

in established drainages. Caliche cementation varies vertically and

laterally; and from weakly to strongly cerrented; frequently. strongly

cemented lenses are interbedded with weakly or moderately cemented

materials. Generally veneered by fine, clean to silty sa-nd, gravEl.

and caliche chips; locally, exposures are cemented.

ALLUVIAL FAN DEPOSITS: Unconsol idated to variably caliche-cemented,

QUATERNARY ALLUVIUM: Channel depas i ts compri sed of unconsol idated

to comoact, fine to coarse. su()angular to·subrounded. clean to silty

sand. Lent i cul a r; coota i ns 1enses of fi oe to coa rse. rounded to

5ubrounded, hard gravel, local 1y, cobbles and boulders.

Qal

Qaf

pE:gr PRECNi8RIAN GRArIlTE: Medium-to coarse-grained; porphyritic,

Sti ... k ion: i:.dk:ates a .....o:thcte 10cat;on of exploration hole;
AP-I06-$GI dashed \.nel"e orojected. Onl) selected stick luqs are s'1own

SANOY SILT on drawi nas.

J -------DePth (feet).

Lgr YOUNGER GRANITE: (Tertiary to Cretaceous "Lar<mide Age") Fine-to

medium-grained; locally gneissit; light gr.ay granite. Hard and dense

where fresh. to soft and crumbly where weathered. Lightly weathered.

Nx-("ize core breaks with strong hanmer blow. Variably weathered;

intensely fractured; locally pervasively sheared. Fracture and joint

spacing 1/2 to 12 inches (mostly 2 to 4 inches) apart, surface!" !"tained

by iro., and manganese oxides) and some surfaces slickensided. Occurs

cs an ir,pgularly shaped intrusive body south of t~e Salt-Gila Pumping

Plantsite.

• AP-IOI-SGI

• AP-Z3-MSR

• TP-3-SGI

• TP-la4-MSR
or PIT-61-MSR

• TP-ZOZ-MSG3

Location of power auger hole for Salt-Gila Aqueduct Reach lAo
Suffix SGC denotes feasibility power auger hole.

I.ocation of power auger hole for Salt River borrow source.

Location of test pit for Salt-Gila Aqueduct, Reach lAo

l_"cation of test pit for Salt River ~orrow source.

Location of test pit for 'lueen Creek area aggregate source.

Letter classification symbols ~sed in the logs of exploration are group symbols
of the Unified Soil Classifi;ation System based on field identification; see
drawing No. 103-0-347 for ex/lanation.

The graphic classification sympo1s and typical n2mes shown on the logs represent
only the predominant material present; read the entire description for a
complete delineation of the t1aterials.

Where used in the exploration 101e logs, the tems "weakly," "moderately,"
and "strongly cemented," refer to materiels that could be easily crushed
with finger pressure. broken by manual pressure, or required a harrmer blow
to break, respectively.

Gradati.on test re;ul r5 listed ir the" ·:'>clE-~,ize Frac.tions in P€r~en':"
columns in the s'J..···:1,·ies of ,.' :Isical ·op,,=nie.: test re~ultsJ represell:
oniy the grad"ti""l or I)',e rir~s 3-i~l r,C'''::1 ~ei !o'Jc-mjt.ted to ~he

laboratory frJr' te .. lng; tr,p,. I';) 3-1n: 1 r.(1~erBl \·/~s remov~d In the
field prior to testing. See tr-e comp,~te log for lnfonnatlon on the
plus 3-inch material.

No water encountered and date .f observation.

SILTY SAND ...,

\.TY~iCal name of material. See loq for entire description.

with fe1Gspar phenocrysts to 3-1/2 inches in diarr.<·ter;

locally gneissic with distinctive banding; gray. Hard

and dense where fresh, crumbly where highly weathered.

Lightly weathered Nx-size core b'"eaks with moderate to

sharp hanrner blO\'o'; where more weathered or fractured,

core breaks along discontinuities or crumbles along mineral

grains with manual pressure. Variably weathered.

with numerous decomposed (disintigrated) to highly weathered

zoneSj decomposed granite encountered in drill holes to

200Ry- ------- Total depth of hole.
~-'-75--- ..........

LT.0.60.• - Total death of hole.
olot on profile.

Shown whtre entire "stick log" will not

The ground-water table was n01 encountered in any of the exploratory test
pits, auger holes, or Nx-siie dril~ holes .. T~ term lINvt reache~" given on
the geologic logs for \'/ater level 1nfonnatlon 1S shown on the stlck logs
as "Ory" wi i:h the date of m(asurement.

Penetration resist.ance tests "ere perfonned in three holes drilled at
three bridge sites. For te~t results, see the complete logs for drill holes
PR-OH-1l3-SGl through PR_OW1l5-SGJ. Classification and description of
materials were based on recilvered wash sample~ and poor recovery of split
tube standard penetration sJmples.

For location of exploration nr the Salt-River Eorrow Source, see drawing No.
344- 0-7222.

depths of 130 feet;. Intensely to moderately fractured;

joint spacing in cCire ranges from 1 to 40 inches apart.

For location of exploration pr the Queen Creek Area Aggrega~e Source, see
draWing No. 344-0-7219.

mostly 3 to 10 inches. Locally, pervasively sheared. Coordinates are 'based on tilt Arlzona Coordinate System. Central Zone.

The term "brecciated" is used to describe zones of intense

fracturing and the presence of sl ickensided fragments.

Most joint surfaces are iron stained, silt. clay. or

carbonate coated; some joint infilling of calcareous-

For general surface geology a1d location of exploration, see Drawing No.
344-0-7377A,

For more detailed surface geology and location of exploration, see drawings
No. 344-0-7165A through 344-0- 7172A .

cemented sand and flnes. Some joints are o~en.

many are healeo with calcite and calcareous cementation

(caliche); many are slickensided. Most joints are steeply

dipping, most cOfJlT1On orientations are 300
f 45°, 60°. and

70-900
• although numerous randomly oriented fractures spaced

a fraction of an inch to 3 inches, are also present. Locally

intruded by andesite dikes. Phylloni te was a1so encount~red

within the granite in one drill hole.
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60

6000
I

4000
I

NOTES

Not all exploration is shown. For detailed location of exploration.
see pion and profile drawings No. J.f.-O-7165A through
3H-0-7/72A.

For general geologic legend, explanation and notes. see drawing
No. 3H-0-7/56A.

Base mop is a composite of U.S. GeologIcal Sur~ey 7.5 minute
quadrangle sheets Gronlte Reef Dam I Buckhorn and Apache
Junction.

Bearings b05M on Arizona stote plane coordinoh system,
central zone.
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moderately
lonp;ths from l

(u.vcl"age ~) inchcf3),

to 41.0
to vertical,

to 2:0 inches j frac"
oriented. i:;paced
of an inch to 8

jointH and fracttH'cf<
a.nd leBf;] commonl,
contains sand to
elasts ~o't' gr'ani tc

feet;
blow

CLASSIFICATION ANO

PHYSICAL CONDITIONS

to
recovered wanh sample of

fin(~ to Goarf,:lfl Hand a,nd angular
of gnmite; few
p;ravel'-f,i 'le fragments

recovere<] below ~,i feet.

PROJECT .. r;ep\:r'pl .Ari.'1..9r\H. S'YOArE ..
COORDINATES ?1',119 .ti, GROUNO ELEVATION

,1'OTAL OEPTH, , , ,ANGLE F'I~OM VERnCAL ANO BEARING
, ,HOLE LOGGED BY, ,G",I':op<! , ,DRILLER ,A, ,KiU)W'i', FOREMAN" V, ,W),~bPr. '. ,

GEOLOGIC LOG OF DRIlJ, tmLE NO. 1)1l;·l.'l';·;;C;1

NOTES

F~ATURE ACl\J{)d.uS: t:

U)CATION,
B~GUN ,;1/1'1./';;;, FINISI1ED, :l/wl'l.l, '
D~PTH OF WAfER TABl.E NO,t, l\e~Gh,ect,

and
the

the
1'Y'a<]"
strong

CLASSIF'ICATION AND

PHYSIC ....L CONOITIONS

Inter'Vills between 12 to
23\:1.- 31 1 +
core wi th

ments and core under (,1

hammer blow.

70'··

40-

60-

100

100
I........·
100

"'"-_.,
100

100

--
lOa--
JOO

~~ ,~
100 \:,

....'---Ie---~~-tt-+'·+--j·-lh5Z7 f ...... ,

Revtsed

NOTES

GEOLOGIC LOG OF DRILL HOLE NOpl!-}r~l.:S~l

FEATURE SALT';(jIl.A AQU,EOI!CT, PROJECT, ,C,E~TRAl. ARIZONA, STATE ,AH1ZONA ,
l.OCATION, REACH ,I. , eOOfmtmrrl!S 6;,>\~1j).41e, ~~574.~43, GROUND ELEVATION 1577,
BEGUN 4/l0175, , FINISHED4jJ4175, ,TOTAL DEPTH, 50,,0 , ANGLE FROM VERTICAl. AND BEARING 'vERTICAL"
OEPTH OF WATER TABl.E ~OT, REA<;~EP, ,HOl.E LOGGED BY, '~'" ~" GAiW';,Il, , DRll.LEfl\", E., ~,Nr,I\S FOREMAN, ,0 •.G, ,W)I.aE.R,

--'..,.---,---..-,-----" r---' ---------,.---..,.""

SITE
'SouTh end of slIIa 11
hill. East of
Bush Highway.

HOLE COMPLETION
purr"dcasli'ig:
Hole plu(jged
and filled,

E..QlJ.LPf.1~NI
Sprague & Henwood
142C skid mounted
rotary drl 11,

ORILLING Fl.UIO
&TOSSEs"-'··
HateeToSses ;
0,0-6,7 No sig­
nificant losses
reported.
6,7-30,0 and
30,0-50.0 lost
about 500 gallons
of water each day,

CASING
R'earnea Nx casing
to 3,3',

DRILLING NOTES
jjriTrrriij-Slow-to
fas t. Core
frequently blocks
off core barrel.

PERCOLATION TESTS ~ tOG OF l:
~""i ~ 'l',.. ~,,~CES it

, - ~ -- I ~ j ~ J ~ ;: J I,·i.. iii E ~ g ~ ~
~ ~ if ~ ~ ~ 9 lli ~ ~ s~ ~ ~ 25 ~l ~() ~ -- ~ IF

t-i'-p"~-~-P~-i{-r-ml-'n-e--+-'---- r-- >- >-~x'" ~;;~;;"""~.:=.jj,~t""'+-+:'+-+::-_+=:--~o-," ~l-~-;~-~~ ~in:-~;U-NmG-eE'dR:i ~m";;;~; ~:~ G~~~~l~~d
foundation con- ,,:~~ dense; 1" ightly to ",:;,::_\~eath"red
ditions for the 1:\ stroneilY fractur'cd and,,) """";
canal. 100 IV random, i,rrcqular usually

h-; 10" spaced less than 1 inch, occasionally
100 \', 'I" 6 inches ag,art; joints dip 30°, 450

,
....__ 17 and 600 ..80 but mostly obscured

""i::"b.. because core is so badly broken;
Ir'V fracture and joint surfaces stained

20- !~~ by dir~n oxide, some ~nd
den rltic staHIS;
little or no be'low 42 feet,

Recovered about 25 percent as core

I
}t/~ less than 1 inch to B inches. average

,- 3 inches long and the rema i nder as
'0'. hard angu'lar gravel .. sized fragments

and brok(~n core pieces,

4,0-Zg,0': PRECAl1JlJUANJiGAliITE: Gray.
hard and dense to soft in breccia

zones; coarse grained with phenocrysts
to l/Z inch; liqhtly to moderately
weathered, hiqhl Y weathered in
brgccia zones; joints dippinq 300 , 450 ,
60 " 1300 -900 , spaced from intersecting
to 12 inches apar't, some stained with
iron oxi de, many coated with CaC03 ;
infrequent, randomly spaced fractures,
Recovered as about 40 percent core in
1engths from 1 i rIch to 12 inches,
averaqe 4 inches; about 60 percent as
broken core pieces fragments, and
breccia. Breccia can be broken by
hand, core and most fraqments
require hammer b1m'l to break.

lB,O.. Z9,O': Recovered as about 85
nercent broken care , fraqments,
and breccia, consists of sand
and 'OVl;~1 IL.l in a

about 15 oercent short
to inches in 1enqth; to

\'1eathered; breccia zone
s'l at 20.5 feet breccia
can be crumbled by hand. and
most require weak to
nlOderate blow to break.

0,0..4, 0'; RESIDUAL SOIL AND DECOl4POSED
GGi\t~I}I :"I~ecoVe'redii'ss'and'aii(r(lr;,'ve 1

4.0-1H.0 1
; Recovered as about 8~) per­

cent core in 1enqths from 1 'j nch to
12 inches, averag(~ 4 inches j about 50
percent r'ecovered as fragments and
broken tore pieces; liqhtly to
moderately weathered.

40-

70-

60-

50-

4B

100

f-

96
f-._.

Nxl) 100

1-----

--
P£R'COLATION TESTS

o~
LOG or

~,. CORE. PIECES z !.! Cl.ASSIFICATION AND

~ I~ i ?i~
<r- ~ 3 6 9 I ; ~

... ~L _ ~ w~ ~ Ei~r~~lh
~ _I Ico,'' I '" i~~w

(lj~ .. '" ~!5 ~Ol 150 ';j S PHYSICAL CONDITIONS
,.~ w ... 5>-", u<r " - w

NOTES

nllli. IN" NOTES
No um,,,u,,l dril,
l: condi tionB.
U: a f:;pll t tube

IlIl],E

iUl(

markor.

Revi~ed 1-4-RO tOEOLOGIC LOG OF DRILL HOLE NO. ?1:,,~~2~SGP ilL

FEATURE Sa,ltcG,ila; pumpi~g Plant, PROJECT, Ceo"""l Arizona, STATE Arizona

l.OCATION, OJ schar.g.e, toi 0"' ' COORDINATES N-9lO., 3'll,. 22, .I·;~o'7,2. ],48 •.9'/ , GROUND El.EVATION
BEGUN ,P-9~7,8, FINISHED, ,TOTAL DEPTH, ,21;).,0, fect, ANGLE FROM VERTICAl. AND BEARING
DEPTH OF WATER TABLE .Nn1; j<qa,c\'q,j , ,HDl.E LOGGED BY, G," ,uri i.ng1;op, ,DRILLER ~" ~~ng;,a, FOREMAN, IJ.,

Dill], JNC; FLUID

WaL,'r',

"':;E]) I N'j'E;Il~Al
Set "urfacp ca",
ing to 4.0 feet.

, ],ongyoar 44 truck
mounted rotary
dl'il1.

I*I~·~se of ridge
sOl1thount of pump­
ing plant.

I¥¥'~'
dition of founda­
ti()D c1l1d r'ock

I qurd .for di.s-·

Ch~H'gC

60- 60-

90- 90-·

LOG OF CORE PIECES
PROOlJCEO IY PLOTTING:

J.) NUMBER OF> 2-" CORE PIECES PER 2' INTERVAL, AND
2,) PERCENTAGE Of INTERVAL RECovERED AS;' 2" CORES
CuRVE ON LEFT SHOWS NUMBER OF CORES. CURVE ON RIGHT

SHowS PERCENTAGE.

HOLE TYPE;

Pt:RCOLATIQN

_.-
EXPLA'NATION OF LETTER SYMBOLS

D= DIAMOND; I; INSERT; Rb= ROCKBJT;

01 = DRIVETUBE; W= WASHING OR 'JETTING
TW" THINWALL DRiVE SAMPLER; On;: DENISON

SAMPLER; Ps' PISTON SAMPl.ER

TE~." P;;PACKER; cm;:CEMENTED;. C.: CASING " ' .. __

I PAGE \, OF J, I DRll.L HOLE NO.Dl!~,2!l1'...soi

L.OG OF CORE PIECES
PRODUCED BY PLOTTING·

I,) NUMB'EROF > 2" CORE PIECES PER 2' lNl£RVAL, AND
2.} PERCENTAGE OF INTEHVAL HE:COvERED AS> 2" CORES

CURvE ON LEFT SHOWS NUMeEH OF CORES, CURVE ON RIGHT

SHOWS PERCENTAGE

EXPl.ANATION OF LETTER SYMBOLS

HOLE TYPE D;:OIAMONO; I; INSERT, RI;I;: ROCKBIT;

DI: DRIVETlU'lE; W;:WASHING OHJET'l'ING
TW= THINWALL DRIVE: SAMr"t.ER, otF DENiSON

SAMPLER; PI;: PISTON SAMPLER

PERCOLATION TESTS P'PACKER; Co' CASING

"PAGE 1,. OF') I DHILL HGl.E ..~

I,,,OG OF CORE PI ECES
~'RODtJCED BY PLOTTING:

Ll NUMBt::R OF >- 2" COHI:: Plf:CES PEA 2' INTERVAL, AND
2,} PERCENTAGE OF It/TERVAL RECOVERED AS ;;. 2" CORES.

CUHvr: ON L.EFT SHews NlJMBER OF CORES, CUHVE ON RIGHT

SHOWS PERCENTAGf

tiOU:: TYPE:

Pf~H(;OLAT1ON

EXPl.ANATION OF' LETTER SYMBOl.S

{);:OIAMONDi 1= INSEffI"; Rb~ ROCKSIT;

Ol~ [)HIVE'f'U6f., W~WAS!'fING ORJETTlNG
TW;: THINWAU, DRIVESAMPl.ER, On= DENISON
$AMPU~n, Pi;: PISTON SAMPLER
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GEOLOGIC LOG OF DRILL HOLE NO.. IlH~l.04-SG] GEOLOGIC LOG OF DRILL HOLE NO. )'jl';lQ5;-8G1GEOLOGIC LOG OF DRILL HOLE NO..D~-:lq3;-SGl
FEATURE, S.a~.~-.Gp.a. ~q~19~U?t: . PROJECT .C?r:t;~l. ~r.i~o.n~ . STATE . ~t:i;'l?r;~ .
LOCATION .. H.ea'ih. , .. , . ' .. , .. ' .... COORDINATES . qt.a, .3?~3? .1, .. GROUND ELEVATION. ,1'SI ..5,

BEGUN .3(1~/?~ . FINISHED. 3/21('~~. .. TOTAL DEPTH. 10.. Q'. .. . .. ANGLE FROM VERTICAL AND BEARING . y?,:ti:::a~ ..
DEPTH OF WATER TABLE , ~o.t. '\e~'ih.e~. . HOlE LOGGED BY. ,F·.•. '1('. GarY'ir. ,DRIL.L.ER, ~: ~~ng?s. FOREMAN .. P, .Wnbp" ..

FEATURE . S~.l~t;-?i.l? .A~~e.d:.l~t.

LOCAl'ON. ,R'?tl;cr. 1/ .
BEGUN 1/,13(75, . FINISHED '3ii3/i5
DEPTH OF WATER TABLE, N~t: Re:ached.

. PROJECT. ,C,er:rt;r!,il. f.r:i,?,qn~. STATE. ,Art'40p!'l.

. COORDINATES .St~., 4.1.+40. Qn. 'I. . . . . ... GROUND ELEVATION ~~5,4. ~

.TOTAL DEPTH .. :,o,Q' .. , .. ,lNGLE FROM VERTICAL Al'-lD BEARING. Ve.r~ic.al ..
,HOLE LOGGED BY. ~'. r·~r.d. . DRIL.LER .A,. . ,\a~l?\a!,. FOREMAN, P:. Wi,lber

FEATURE. ~~ap:-:GP/l. I)q)JVqun: .

L.OCATION. R,e~9h.) ... , .. , , .....
BEGUN Cl/?1/.'1f\, FINISHED .3/?Q/?,?,
DEPTH OF WATER lABLE. ~(,t ~e?9h.ed .

PROJECT .c?r:t.r~l, ~r:i ~(~n~ , .. STATE . ~r:i.z?l/~ .
COORDINATES S'_... 5.1;'~0. 10 . . . . . GROUND ELEVATION .. 15~}: .

.TOTAL DEPTH .. 3.5,0.'. . .. ANGLE FROM VERTICAL. AND BEARING . .v~~~i:::~L.

. ,HOLE LOGGED BY.. ,>. "!'. ~ary~r.. DRIL.L.ER .A•. K.a~l?\a:3, FOREMAN. P:. ,,!i,l~e." .•..•

.0-8.0~ RESIDUAL SOIL AND

ROCK to
5 f('ct: ;recovereo. wash (~ample of

'granitic 'sand and fine gravel.

CLASSIFICATION AND

PHYSICAL CONDITIONS

8.0+-3~j.O· Variably
weathered, soft in high]
fl'<v:tured z,one~~; coarse-grained I

porphyri tic i moderately frac~"

turect, in general, highly frac"~

tured in pla.ces; random, irregu­
lar fractures spaced:leasthan1.i.n h
to 'I inches apart; fracture
fagf)B are rough and dip 15° to
4~) ; most fracture surfaces are
modE;rately to highly weathered:
80mE) exhibit 1"8',03 staining
and/or coffu.ng; CaCO con-
tairu~ sand in fl'u6ture
near' 29 feeti gr<:t.yi requires
strong hammer blow to break
except in hlghly fractured,
weathered 'lanes which are easily
broken by hand. Integri ty of
core if; weakened by partings
along fractureB. Recover'ed as
approximately bO% core in pi.eceol
less than l.'i'nchto8'inches long
(average ::3 inches); remainder
an gravel-f;i,'l.e frf:\gments and
broken core piecen.

60-

50-

P£RCOLATIOtf TESTS ,J LOO OF
~it!l i &::-

CORE PIECES

I;: i§
~- h IU 5~

lol~~ :r ~ 1c+-1 11 Uis '" ~w t:-:
~ ,.t; ~~ w,. 2? ~O, 1&0 ~!::,. '" Uo: o~ w

3~" I
Hb

~xD 34 ~f-- 10-

lOa

~p
f-- ~

i (
1)-

100 f-V
f--

20- ~c-
100

~~...-~

I~
~

100
~~

lOO ~O !}--

-~ ~

100 LV
152

40-

faun
dation cond:i tiom,
for the canal.

casi.ng to
5 feet.

Henwood
142C skid-mounted
rotary dri.ll.

11("1<'

NOlES

I1l1TLL1Nn NO'l''''';

r1"le ;ll;illed
fair'ly fast and
even. Core often
block~,l off in

barrel.

~no sig­
nificant water
lossef, reported.

",n 11N(: "111111

I~~rm

I iH+L t.opogrrlphy
about 300
eafd: of Bu~,;h

Highway.

Soft,.O+-30.0~ ,."", '''.'Tn·"

hi gh ly
~~:~ctured, num~:;o~:a~.~~:::~:f;~;;;:::(
dippinp;·4 1/

1
HOC); brace:i

of GOIH'GC' nand to f.ine
",cu,·,m.,] -:d.'"e frn.grnents in finer-

matrix j minor
blu(~-gray ,1ilky
easi.ly broken by hand.
Hecovered L:J 80%
son 2 to 4 inch ~thf,'
remainder broken core pieces.

.o-,;.o~ R,STIlIiAl Sill 1 ANn

ROCK Recovered as
wash sampl(; of to coarse
Hand-size grani te fragments..

5 .0+"';'27 ~O+ GHANITE;; Br'ecciatecl,
highly7 ~~ed to decomposed
soft and crumbly, coar~:;e sand to
gravel-size f'ragrnents'of' coarr:>e­
grained, porphyri tic in
matrix of fine to

sand cemented wi. th
fractured;

in br'own to f i
eaG! ly crushed or broken by
hand; Borne core fragments
require h,:\mmer blow. Hecovered
sand- and gravel-n:ize fragment~5

wi th few core pieces up to 3
inchofl i.n Unable to
determine due to pO,or
reCOv(~ry •

+~~·t-t·~-tl1524; '5'- -.--

60-

40-

50-

LOG ~
~

&::-
COAE PlEC£S

Ii CLASSIFICATION "NO
lJJ'ift ~ • , 1 I;: g Ud- ~., , 'c.,.. I § PHYSICAL CONDITIONSw ... 25 ~~ 1&0 ~~

uo: ,,~ w ::J

---

~60
1--- 10-

28 ~,---
NxD 46

1---,- 20-

,>,? »I·-~·

60 '\::
~.. ~O-

Nx casing
to !':-; feet;,

(Jf'f.

~
To evaluate the
foundation can­
di tions for the
aqueduct.

topog-
raphy 400
foct east of Bush
Highway.

Nons

Ilenwood
Gkid~mounted

rotary drill.

HOLE

n" INn NO""''-''
Dr il lod uni. r;;;:mly

blocking

"'>1.1N(: 1,'LIlT!)

Water - no si.gnif.
\.cant

"" Iled casing
and
hole.

CLASSIf'ICATION AND

).O-8.0~ RESIDUAL SOIL AND
ROCK to

5 feet; recovered wash sample of
f:>and-si ze grani te fragments.

PHYSICAL CONDITIONS

mentG.

8.0:!::-30.0
1
~li.: Lightly to

moderately weathered, high1y
weathered in places i hard .~Yjense

to soft .&icr'umbly; med:i.um.- to
coar'f,;e ....grained; occasional joints
and numerous fracturef,,;
joints dip to fractures
closely npa.cedi highly fractured
in general; fracture' f;\.Jrfacef;
iron stained, somo exhibit
sl ickengides; i.n places, fractured
'Zones partly HUed by soft,

material and CaCCl;t ,; gray;
weak to strong bJow of

hammer to break col'l:~. lntegri ty
of core is weakened parting
and weathering along
and Hecovered an upproxl

20% core in
remainder as broken

und gruvel-size frag-

40-

50-

60-

P£ACOLATION TESTS

~~
LOG OF

~CORE PIECES z

i~ IH
1<-
~3 UI~ ~ ~ I U ~ ~ae

3 6 9 I ; -
~w ~~ - I

C

.'" I
,. 8

4. ..,.:
25 ~O, P,l0 ~!:: ...

,.t; w ...... '" 00: ,,- W

4 3i'l1l

Rb
-_.- 1---

NxD 100
f-

lO-
l"~~

'74

~'2!L

F 20- ~1

'/0

~100

~Z7.

~~~ casing to
5.0 feet.

NOTES

CEMENTlm INTEHVAL
C"ih"nted from 6
feet 16.3 feet.

PURPOSE
~rmine
foundation condi­
tions for the
canal.

sIn:
'Hilly topography
about 850 feet
east of Bush
Highwfl.y.

Jill..'!..!l'.!.1ENT

Sprague & Henwood
142C skid~,·mo\.lnted

rotary drill.

DRILLING NOTES
Slow drilling;
mOfJt core runs
blocked off.
Caving in hole
below ~S,feet to 16.3
feet: .

, DRILLING FLUID•~~c~~~~,~
0.0-1.6.3,25% IOHS;
16.3-30.(\ 1'10 slg....

nifi.cant water
loss reported.

HOLE
70- 70- 70-

Pulled casing
Plugged and back"~

filled hole:.

80- 80- 80~

90- 90- 90-

EXPLANATION OF LETTER SYMBOLS

HOLE TYPE' Q:DIAMONO, 1.:INSERT i Rlt: ROCtl;8IT,

Ot: ORIVETUBE; W: WASHING OAJETTING
TW: THINWALL DAIVE SAMPLER; Oll: DENISON
SAMPLER i Pt..;. PISTON SAMPLER

PERCOLATION TESTS: P=PACtl;ER; C"..'CEMENTED; C•• CAStHG

I PAGE \. OF, ,1. I DRILL HOLE NO. IlIlcl05.-SGJ

LOG OF CORE PI ECES
PRODUCED BY PLOTTING;

tl NuMBER OF >- 2" CORE PIECES PER 2' INTERVAL, AND
2.) PERCENTAGE Of INTERVAL RECOvERED ,0.5:: 2" CORES

CURVE ON LEFT SHDWS NUMBER OF CORES, CURVE ON RiGHT

SHOWS PERCENTAGE

EXPLANAilON OF LETTER SYMBOLS

HOLE TYPE: ().: DIAMOND; I. INSERT; Rb= ROCKBIT;

l)t: DRIVETUBE; W= WASHING ORJETTlNG
rW: THINWALL DRIVE SAMPLER, On.;. DENISON
SAMPLER; Pl.' PISTON SAMPLER

PERCOLATION TESTS.. P:PACKER; Cm;C£MENTEOi C.; CASING

I PAGE I,. OF. ). I DRILL HOLE NO, PlHQ4,-,3yl

LOG OF CORE PI ECES
PROOUCED By PLOTTING:

U NUMBER OF >- 2" CORE PIECES PER 2' INTERVAL, AND
2.l PERCENTAGE Of INTERVAL RECOvERED AS ;.. 2" CORES
CURVt ON LEFT SHOWS NUMBER OF CORES, CuRVE ON RIGHT
SHOWS PERCENTAGE

EXPLANATION OF LETTER SYMBOLS

0= DIAMOND, I: INSERT, Rb' ROCtl;8IT;

OJ: DRIVETUSE; w=wASH1NG OR JETTING
TW'THINWALL DRIvE SAMPLER, On: OEN!SON
SAMPLER; PI' PISTON SAMPlER

PERCOLATION TESTS: P:PACKERi CmJC£MENTEDi C• .;. CASING

I PAGE .1.. OF , .1 I DRILL HOLE NO,l)lhI0.:lc ';;C;1

HOLE TYPE:

L.OG OF CORE PI ECES
MOOUCED IY PLOTTING:

I.) NUMBER Of;;' 2" CORE PIECES PER 2' INTERVAL, AND
2.1 PERCENTAGE Of INTERVAL RECOvERED AS ;. 2" CORES
CURVE ON LEFT SHOWS NUMBER OF CORES. CURVE ON RIGHT
SHOwS PERCENTAGE



up

CLASSIFICATION AND

PHYSICAl. CONDITIONS

and.'frugmen1m can ',aller,"'.·v
broken by hand.
:-lfJIJr'oxilllately
1 LncheH (average :3

remaind<;r as\ fi.ne

O.O·~40.8'

Highly

STATE, ArJz,ona

GROUND ELEVATION,
. ANGLE FROM VERTICAL AND BEARING

, DRILLER ,A., K"~IF',B, FOREMAN,

1532

50-

GEOLOGIC LOG OF DRILL, HOLE NO., "."--;l:J';'SCU

NOTES

FEATURE . (l9u.e~h!c.t.

l.OCATlON, ,
BEGUN 4/'1//'i FINISHED
DEPTH OF WATER TABLE Not

CLASSIFICATION AND

PHYSICAL CONDITIONS

STATE ~~:L.7.~:n.H~

GROUND ELEVATION
ANGLE FROM VERTICAL AND BEARING

BY. Ii,' .. 'vj., rq.ryqr: ,DRILLER ,A,. ,KfU,l~.';.a,:! . FOREMAN, .1)1 .W.U,bpr,.

LOG OF

CORE PIECES

3 6 9 I
:r: I ICo,u I
fu;: 255015
o!t. 1%1

70

60

80

NxJ) 0

PROJECT,
COORDINATES

,TOTAL DEPTH,
, ,HOLE LOGGED

GEOLOGIC LOG OF DRILL HOLE NO. .Dl'--;l,!7~SGl

NOTES

f.ll led.

FEATURE 0(~UC(,jl:C,t.

LOCATION, ] ,
BEGUN 401'1<, ,FINISHED, ,4(4./'/'1,
DEPTH OF WATER TABLE ~o.t.li'."'GIWQ,

STATE J;.rJ ~qqa

LOG OF
~CORE PiECES z I

CLASSIFICATION AND
3 6 9 ,

~ ;: j~i" _I 1'0'''' " I;;9 PHYSICAL CONDITIONSl1. ..,.: :2:5 !$O 1!$ ~~ j ~w~,,- '..'

70

60

80

'0

100

50

'10 20

84
NxD

100

30

132

100

100
40

100

LOO
153350

GEOLOGIC LOG OF DRILL HOLE NO. p,.','.'~C:':iG]

PROJECT , (:c.n!;r:a~ .A!'\'Z~n!a.

COORDINATES ,'i"", ,,)n;t',", 'i" GROUNO ELEVATION,
,TOTAL DEPTH, ,59.,0" ANGLE FROM VERTICAL AND BEARING
HOLE LOGGED BY, ,G, F,ord, ' DRILLER, A., K~nf,,!", FOREMAN, ,r:., ;>!! lb~r:

Plugged and
covered hole.

NOTES

FEATURE . Sf:l.~ t,-9jJff1 ,A,qI.,lC,d}-.lQ\

LOCATION, H,""',"- 1,
BEGUN 3/ 26/7~ , , FINISHED,
DEPTH OF WATER TABLE ,N;>', 1',!,\c\,qq

90 90 90'

EXPLANATION OF LETTER SYMBOLS

HOlF.: TYPE: O~DIAMONO; !:lNSERT, Rbo ROCKall;

Dt: DRIV£TUBE i W= WASHING DRJErllNG
TW= THINWAl"L DRIVE SAMPLER, On = DENISON

SAMPt.EH; p,: PISTON SAMPLER

CI"

LOG OF CORE PI ECES
PRODUCED BY PLOTTING,

I.l NUMBER OF >. 2" COHE PIECES PER 2' INTERVAL, AND
2.) PERCENTAGE OF INTERVAL RECOVERED AS >. 2" CORES

CURVE ON LEfT SHOWS NUMBER OF CORES, CURVE ON RIGHT
SHOWS PERCENTAGE

DRILL HOLE NO.

EXPLANATION OF LETTER SYMBOLS

HOLE TYPE 0= DIAMOND, I: INSERT; Abo ROCKBll;

Ot 0 ORIVETUBE; W= WASHING OR JET liNG
TW= THINWALL DRiVE SAMPLER; Of'! =DENISON

SAMPLER; PI' PISTON SAMPLER
PERCOLATION P=PACKER, Cm: CEMENTED, Cs: CASING

LOG OF CORE PIECES
PRODUCED BY PLOTTING:

Ll NUMBER OF;;' 2" CORE PIECES PER 2' INTERVAL, AND
2.} PERCENTAGE OF INTERVAL RECovERED AS '> 2" CORES

CURvE ON LEFT SHOWS NUMBER OF CORES, CURVE ON RIGHT
SHOWS PERCENTAGE

DRILL HOLE NO

EXPLANATION OF LETTER SYMBOLS

HOLE TYPE 0: DIAMOND; I' INSERT, Rb: ROCKall,

01; DRIVETU8E; W= wASHING OR JETTING
TW=THINWALL DRiVE SAMPLER; On' DENISON

SAMPLER i PI 0 PISTON SAMPLER

PERCOLATION P=PACKER; em; CEMENTED, Cs= CASING

LOG OF CORE PI ECES
PRODUCED BY PLOTTING:

Ll NUMBER OF :;. ," CORE PIECES PER 2' INTERVAL, AND
2.) PERCENTAGE Of INTERVAL RECovERED AS >. 2" CORES

CURVE ON LEFT SHOWS NUMBER OF CORES, CURVE ON RIGHT
SHOWS PERCENTAGE
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GEOLOGIC LOG OF DRILL HOLE NO.. D!,~199.-S(n

PROJECT.
COORDINATES

. TOTAL OEPTH.
. HOLE LOGGED

GEOLOGIC LOG OF DRILL HOLE NO. I!H~J;J)-!]G1

FEATURE ~a;l ~-:G~~o, ~<4.U?qu.ct .
LOCATION .. ql!clQ9~"G..l .
.EGlIN .4)15175. FINISHED ..4!lN·!5 .
Dt:PTH Of' WATER TABLE. ~qt. ije~9r\eij.

PROJECT .. 9(~.n:',r:a} .A~'~ "';.'>I'}a. STATE. Ad zona
COORDINATES. 9t.a , .1V(+;tQ (t.. . GROUND ELEVATION.

.TOTAL DEPTH. 1o.. Q'. ANGLE FROM VERTICAL AND BEARING
.. HOLE LOGGED BY. t'-.~, .C~r.v~', . DRILLER. A, M~g;,,! FOREMAN . .n,... ~i.l~e.".

FEATURE ~C\u~~(~\.I.c~

LOCATION.
BEGUN .4/!$!7,. FINISHED.
DEPTH OF WATER TABLE N<;".

GEOLOGIC l.OG OF DRILL HOLE NO.. D)lol).q-SGl

. \::qn~;r:a.1.Ari,zpr:Hl.. STATE Ar:j,'z?,!,:~,

'.it,a, .l.'Jc)+7Q •. ?0.o: ,I., .(t . . .. GROUND ELEVATION .1l>74:':,....
30"9'. ANGLE FROM VERTICAL AND BEARING .v~rt.l~'l.

BY.. G.. . DRILLER ..A, .K~qp",') FOREMAN . .D", Wi)!)e.r....

FEATURE .
LOCATION .
BEGUN
DEPTH OF

FINISHED.
WATER ·TABLE. ~o.t. l-~e?-(?h.e:l .

PROJECT. Central Ari,z~)~a , , , . , . ,STATE (\.r::l:1.'~)Q<~ .

COORDINATES '7t.a. q. , GROUND ELEVATION. l567!.. .
. TOTAL DEPTH. . . : ANGLE FROM VERTICAL AND BEARING .Ver.t.i ca 1.

. . HOLE LOGGED BY.. G... ':o."'! . DRILLER A: . KI"}?,":'. FOREMAN .. P, .W,i\b.er.

CLASSIFICATION AND

PHYSICAL CONDITIONS

.i.\J.~:YYJ_~"~lL.QY~~,?lI1i.

o.o~30.0' ~r[L'!'Y SAND Loose to

variably fine
to coarr;e I subangular to Gub,·
l'Otmded sand. low plasticl ty
finet;, genet'ally than 10%
angular to 8ubangular, meta­
morphic gravels; maximum 1::;1.7..0,

1/'2inch; moderately to strongly
cemented from 5 to '! feet and
12 to 13 feet; Hght gray;
f-,trong reacU,on Bel. Can be
broken hmld Or' light blow of
hammer. recovery; recovered
H8 nhort core piecef::, . broken

,.,'" piece::] of Core. Hnd some fine
grave 1.

537 e-

l.OG Of

~>-
CORE PIECES z

!0;-

~ 1••i.. TI ~ ;: "I
\&J~e! x § i~"'-~~ ~ '" 2~ i!2,150 ~ ~w ... '"on: o- j

40-

70'

10 ~

60-

~o-

30

..-..... ,o--it-·-I -j .. :

20

1...- 20'

64

I--

20

1---

NxD 60

the

NOTES

:) feet.

out

vial fan about
400 feet north of

of h.i.ll.

Henwood
142.C nk.i.d·,-mO\lnted

dr111.

a11u--

:foundation con·"
for the

aqueduct.

DHJLLING NO'n:S
Uniform <iri.1 J
t'ate Lhl't)ughou1
hole.

Ule
reet, ,:md

un'" Wd"

pom',

HOLI<:

10 ~,,~

0

GO

20

0

'0 1544

NOTES

AhLUVI.£'_~_.If.l.JLI2E;I'oS:~):.§.

0.0-40.0" SILTY SAND to
variably ca.l:i,che cemented with
varying amounts of ,-;.11 t and mino
l.enses of granitic gravel;
11ght brown; reaction to
!-lel; core can be by hand
or to moderate hammer blow

on extent of cal iche
development. Hecovered approxi-

3~)% as core leH~" than 1. in
to 'J (generally 2 to
6 inches); as COf-\t'BC

grave1-ffi.1'le granitic fragments
and broken cor'e pi.eces.

PHYSICAL CONDITIONS

15.0-20.0': oecomposed granit'le
fragments ins i 1t cemented by
caliche.

CLASSIfICATION AND

170'

54

NxD 92

......- 10'

26

.--.-

94

20

24

0----

40

---- 30-

24

30.0-35.0': Recovered only as
I- ·-1"···--1111 40 --jj·......"--+·+ ..~1534 ,.. __.. _..+_~ uran iti c fragments.

CASING
s;tN; casing to
5 feet.

Nons

~
Sprague & Henwood
1.42C skid-mounted
rotary drill.

SITE
Irre-gular topog­
raphy abou t 300
feet east of
Bush Highway.

PURPOSE
T-;-det;rmine
foundation condi.­
ti.ons for the
canal.

Pulled casing.
Hole plugged and
fUled.

DRILLING FLUID

~a~~§.no s.ig~
ni f:l.cant water
losses reporttld.

DRILLING NOT';S
1I01e drilled'fast
fairly Bmooth und
easy. Generally
poor recovery
bolow 20 f(~et.

1I0LE

80- 60-

90-

EXPLANATION OF LETTER SYMBOLS

HOLE: TYPE; Do DIAMOND; I;; INSERT; Rb'ROCKBll;
Dl: DRIVETU8E; W: WASHING OR 'JETTING
TW 0 TH1NWALL DRIVE SAMPLER I On;: DENISON

SAMP\.ER; PI: PiSTON SAMPLER

PERCOLATION TE;!-~; P.PACKE~i.~~EMENTEP:.:;_.:;cC.:...'-"C;...:...sl;.;.NG:... _4

I PAGE·-"\·~Of.-J I DRILL' HOLE NO.. PIl_ll1cSG

l.~G OF' CORE PIECES

PRODUCED OY PLOTTING:
L) NUMBER OF:;' 2" tORE PIECES PER 2' INTERVAL, AND
2.1 PERCENTAGE Of INTERVAL RECOVERED AS:;' 2" CORES

CURVE ON LEFT ::)HOWS NUMBER Of CORES, CUIWE ON RIGHT

SHOWS PERCENTAGE

EXpl.ANATION OF LETTER SYMBOLS

.-.------.....-------1
LOG OF CORE PI fCES

PRODUCED IY PLOTTING;
Ll NUMBER OF;;' 2" CORE PIECES PER 2:' INTERVAL, AND
2:,) PERCENTAGE Of INTERVAl. RECOVERf:O AS '> 2" COrtES
CURVE ON Lf:f·r SHOWS NUMBER OF CORES, CURVE ON RIGHT

SHOWS PERCENTAGE

HOLE TYPE' P:OIAMONO; I: INSERT, Rb· ROCKaIT;

0" ORIVETUBE; W'- WASHING OR JETTING
TW' ·THINWALL DRIVE SAMPLER, On" DENISON

SAMPLER. PI;; PISTON SAMPLER

PERCOt.,AT1QN TESTS; P;:PACKER, Cm=CEMENTEOj C,= CASING

L..- . . •• ._.l- ....§_pA_G;..E"'-_,.L OF-iT'oRiLL:' HOLE NO.

HOLE TYPE; D~ DIAMOND, I~ INSERT; Rb~ ROCK8IT,

Of ~ DRIVE·ruBE; w~ WASHING ORJEl'TlNG
TW'THINWALL DRIVE SAMPLER, On;: OENISON

SAMPLER; Pt: PISTON SAMPLER

PERCOl,AThJN TESTS: P~PACKER, Cm:CEMf.NTEO. C.= CASING

.__~_J..- ....I.[:.;PA:::G~;E:..;.J;;.. ..:,. ..:O:::..F:!I:DRIU~"Ho~;;;;::;:(;-;;::;Jr;l

LOG OF CORE PI ECES
PROOUCEO I5Y Pt..OTTING:

U NlJMBOl OF ). 2" CORE PIECES PER 2' INTERVAL, AND
2.) PERCENTAGE Of INTERVAL R[COVERED AS;' 2" CORES.

CURVE ON LEFT SHOWS NUMBER OF CORES, CURVE ON RIGHT
SHOWS PERCENTAGE.



mate···
rnodcrntely 1.:0 fltrong.1y

cal Jcho cemented; strong
n:,actJon wit:h Hel j maxi.mum fli.ze
1/2 inch; color', tan.

Appl"oxi-­
fine, 8ub~

sand; approxi­
nonplastic to low
fines. slow to

low toughness;,
a trace fine. hard

; Hwter':i.al moderately
strongJy cal i.che comented;

reaction with Hel; maxi-·
mum 1/2 inch; color, brown

2~).4-31.31

from 25.4
Hecovered 0.6 of c;:~.liche

cemented materinl Ln 1. to 2­
inch pieces; took another
run from 27.0 to 31.3 feet
before tt blocked off;
recovered one p:i.ece of grave.l
approxima.tely inche·s.

Ground ElevatIOn ,.. .',"".,",, .. . "

.. .. Total Deplh _', .. 9.(i•.a' .. __......_~_.. _ .. _

•.. C' ;;;;. depth
blows,

70

90

80

(i(j .3

10
0.4

Ii; :') ..

25.0

?o.~~

EXPLANA nON

Location __.,Mc.D.Q,w,e,ll, ",HQud.__.

inplaGe condition. Include

S~~~~11~(~;:(:,',':~;\~:f~' II~;'::I;~::;' 1';XAMPL!;; POORLY GRAll,;])
\:J[ sa.nd, 5% nonplastic fines,

gray. uncemented (SP)
vahlQs •. extrapolated values at 50.

value 1250

tDate -Measured ~._---

SUBSURFACE EXPLORATION - PENETRATION RESISTANCE AND lOG

role No. ~!:~-=.~:]:~:~:9.,:,

~fe~t~t:tr"!V~I~' __ti5rr"..",n.E~.nQ1L\~.!L

Pli:NETRATION
R,;SISTANC,;

BI,OWSI,'OOT

CI.ASSlF'ICATION
AND D,:SCRIPTION

,.... , FlnlShed, ...2fJ..:lLBQ.. . Logged byJh.fulQldt _.~_... Approved by~.1L.-Ji'iYJIlQn5L_~

NOTES 1---"PfNEr"~'it'P~eN~~iTANC(- - -1 ...... -... -"--~"-"---- ..~..
Water losses, type and size 14

of hole, d!illillg method Wo,ght 01 Homme, __ .. 0 lb. Cl.ASSIFICATION ANO
and condilions, Caving Height 01 P,op __ .. 30..._- DESCRIPTION OF MATERIAL'*

I- '_"_d_ot_he_'_il.'_f.o lm,_ti_on_. +._c:+ .__ +_._ _+·~,":+, II .)' ° .2 ° '10'-- - 4'--,----- - - __ ,-~ ,-I

CLASSIFICATION AND

'He Q .':In ,/, Moderately fractLlred
5-:8' to feet and 27 to 29

feet, no 26 to 27 feet;
fractured 29 to 30.3

feet gravel-!,i',r..c frag-
ments.

PHYSICAL CONDITIONS

EXPLANATION OF LETTER SYMBOLS

HOLE TYPE: D: DIAMOND, l: INSERT, Rb" ROCKBIT;

DI: DRIVE TUBE ; W~ WASHING OR 'JETTING
TW= THINWALL DRIVE SAMPLER; Dn: DENISON

SAMPLER, P'l: PISTON SAMPLER

PERCOLATlON TESTS; P.PACKERi C,.,:CEMENTEDi C.: CASING

I PAGE .? OF . ? I ORILL HOLE NO.I)II- I?-''''

10

3;0-

20-

10-

60-

LOG OF
CORE PIECES

1= 3 j,oi.. i 1

~ ~ 25 ~I no

40-

90-

60 _.

50-

GEOLOGIC LOG OF DRILL HOLE NO. l!ll;-l;l?~!3Gl

fl.qu.e~h!c.t. PROJECT , ~;~~r~t:~.l, p:r,~ ~0!1~ STATE
COORDINATES s,",. )M,"? bll'. !ltc.. ~ GROUND EI_EVATION.

. FINISHED . TOTAL DEPTH .. 3,<"3.'.. .. ANGLE 'FROM VERTICAL AND BEARING . ~e".i..G~! .
WATER TABLE J;l(~t. l~ef-l,(;h,erl. "HOLE LOGGED BY, ,q., I~ •. 9onJy, ,DRILLER ,n.•. Shn~n. FOREMAN,. P ... S!n~ t,h. ,

NOTES

FEATURE
LOCATION
BEGUN
DEPTH OF

LOG OF CORE PI ECES
PROOUCED BY PLOTTING.

I.) NUMBER Of >. 2" CORE PIECES PER 2' INTERVAL, AND

::u PERCENTAGE OF lNTERVAL RECOVERED AS >. 2" CORES

CURVE ON LEFT SHOWS NUMBER OF CORES, CURVE ON RIGHT

SHOWS PERCENTAGE

CLASSIFICATION AND

PHYSICAL CONDITIONS

O.O-8.~::,.~ HESIDUAL SOlI, AND
Df.:COMPos~Dis'1ntegrated
gram te, 1 ndlV1dua1 mi neral
ejteins are mostly lightly weath­
ered; 'reoovered,as\; angular to
n,,'.>anguJLar sand to"coun3e

fragment:" of grani to,
fragments of metabanal t;

coats some

!
~

t 8 U...s

EXPLANATION OF LETTER SYMBOLS

HOLE TYPE: D=D1AMOND, j:INSERT; Rb" ROCKBIT,

01" DRIVETUBE. W: WASHING OR 'JETTING
TW"THINWAL'L DRIvE SAMPLER; On: DENISON

SAMPLER; Ps: PISTON SAMPLER

PERCOLATION P:PACKER; em: CEMENTED, c.: CASING

l)RILL HOLE NO.

60

90

40

80

10

50

tOO

J-.-f ..--n 30 -jj.-l-1-l--11
1536

7

PROJECT ,Cpl')tp,ll, [\r:1,?O,nll. STATE f\r.i7·P~H~

COORDINATES oQ'. I!t ri GROUND ELEVATION .
. TOTAL DEPTH. . ANGLE "FROM VERTICAL AND BEARING

.. HOLE LOGGED . DRILLER. r, .Slo,ap. FOREMAN .. IJ, .Smlt), ..

GEOLOGIC LOG OF DRILL HOLE NO. Q1HlhSGl

S,a:l~-.G~~a. ~q.ufqu~t

. t~e?(:J": ~

. FINISHED
WATER TABLE.

NOTES

PUHPOSI
'1'0 determine
type and condi­
tion of material
for bridge abut­
ment foundation.

LOG OF CORE PI ECES
PRODuCED BY Pl..OTTING:

I.l NUMBER OF;> 2" CORE PIECES PER 2' INTERVAL, AND
2.} PERCENTAGE OF INTERVAL RECovERED AS ;. 2" CORES

CURvE ON LEFT SHOWS NUMBER OF CORES, CURVE ON RIGHT

SHOWS PERCENTAGE

FEATURE.
LOCATION
BEGUN
DEPTH OF



78
.10

Page J of 2:
? of 2

SUBSURFACE EXPLORATION· PENETRATION RESISTANCE AND LOG SUBSURFACE EXPLORATION· PENETRATION RESISTANCE AND LOG SUBSURFACE EXPLORATION· PENETRATION RESISTANCE AND LOG

angular to sub­
rounded, hard sand j approxi­
mately 2~)% nonplast:i.c to low
plast.icity firws, quick dila­
Lancy, low toughncBfJ; approxi-
mately 10% fine, to
:lubrounded, hard loose
to compact; cal ich

max:l.mum size: "X i .hi
moderate reaction wi th Bel; tan

20.3-'·30.~)' Approxi-
mately to low
plastici ty flncf,l, quick dila­
tancy, low toughness; approxi­
mately 40% predomi.nately coarse
to fine, angu lar to Hubrounded,
hard sand; ~)%

fine, f,;ubangular to ,;u!)rc'"ndcc!, I
hard gravel J. oose to poorly
compact; calich~~ cemented
max:imllm ;lnch; moderate
reaction with !leI; tan.

Approxi.-

coarse medi.um,
to subrounded t hard

approximately 3~)% non-
pll18ttc to low "1""t'"",,
fines, qui ck
toughness; apIPrc,xima(e]y
fine, to nubr'",","'''', I
hurd gravel; loo~;e to madera-tel
compact: weakly to moderately en i­
che cemented; maximum size: ~ in h;
weak 'CO strong reaction wi th
Hel; tan.

l~). 3-20. 3 ..' ,.. ",,,,-~ ..!..i:~~~'
mutely

angu1 arrpltt;';;O~o~~~::~;:7~e~i
R'J.nd; a nQn-
plastic to J.ow fines,
quick d.iJ atancy, low toughncl'ls i
ap!Jrc'xi,'na I;ely 1.5% fine, f;:ubang-

to subrounded , hard gravel;
morlerat,)lv compact; moderately c Ii·

maximum size: "'in h;
moderate reacti,on wi. th Bel;
tan.

'/1

167

167

167

100

-12:')

.......~_ Total Depth 2.Cl.:.~'.._.~ ~ ~.

**C1 ssifi ation and
desc iptio of m· teria s
are .ased n.re.c.. YeT.e.d ~ash
samp es an poor reeOv ry of
spl i tube samp1 r and may
not eflee in-p ace c nditi, n,
or p rcent ges 0 mate ials
pres nt.

70 ..

80

lO~lJr

H).O
I.b.8

10.? 20~%~

12.2 2~) .0-
26.2

10.5
30"

31.1

13.5

21.B

19.J

.1,5 ~ 9

Hi.O

60~%

*.lnval i(l !,e:"L du('
to i.m,ufr:ic.l,mt
pmwtr'i:\ L.i Oil.

1'[oJc pl\)gg(~d and
fi .i lnd,

Hole No. fR:...QJl7JJ..'"=Slil..··

~t~t~t:t~eEv~r· ,,~,~!...,!i~.~9.t).9-gou-

~·..:D:.:a:::te.::M:e:::as:ur:.:e:::d-;:::.;:::;:::::.:;:;;::.:;;::r;::::.:.::.T:;:::~=;;;r==r==·Frin:.:.is::h:::ed;,~;;;~~NE;;~;:,~llQ..;;A:;;T:;;I~;;~~-;;;~;:;~:;;IS~~7:~~~Se:;.:b!:.:::1(i!.'!:':::-_I,:.._.__gs.._,rE:_~!2.~_d_hy_~_l,,_""'__'i_,--_!lliYI])2n!l.

NOTES u Blows per Foot
Waler losses, type and SIZe lEg WoC.h, 01 Hommo, _l!IQ _lh. CLASSIF'ICATION ANO

of hole, drilling metnorl ""and conditions, Cavlllg ffi....J HoC.h. 01 D,op _.~..3.CL......-. Cn. DESCRIPTION OF MATERIAL **

.a_n_d_ot..he..r ~!.m."!.i."."~_ --+_....JI'-......I,!L_......~0l!-..-.All-.~~ .....~.~....~_...._.----.._-----l
**

Approxi­
fine, pn~·-

dorninn.ntly r\Ubanl!,ll1nr

angu 1. nr', hard ~;and; approx,j­
Illatnl.y 20% nonplaf-lt:-i.c to low

ty ftrws, di.latanc
low t;ouglH)nr'lci; i-Iuprox'\maLcly
20% [int,', ~mbang\1'1 ill', ha)'!!
grave l; InaxilHuf!l ;.;; .i llcll;
tan; cal 'l.cllc Ci.~lli("Tlt(~d;

Htrong wi. th lIe] ,

Appr'oxi,-
to f'i rH:! , pr(:­

dOillin8ntly to rnNlium"
nubangul<Jr to angu I at", hard
'wnd; cw!or,,,imate.l. V 2!j% non-
p I antic to low firw~,~

s.l(JW l(lw t",.ghnes,;
;\pproximately rl rw, ,·;uh-
angu I at' to nngulnr, hard n;ri:lve Ij
IlIod(,a'i).L(; Lo stronl'~ reaction
W·tUl llel; Inaximum Bize, 1/2
i,ncll; tan.

Approxi­
fine, pre­

dominantly coan'e. subangu.l ar
to nngu.lnr, hard Eland; approx'i·~

mate l.y 30% fine. ~~ubangular'.

IW,t'd gravel; approximately 20%
nonplagtic fines, slow to quick
d i.] atancy. no t()ur;hne~';fJ;

var'i ab 'I y cal iche cemented; mod-
eraLe \:0 reaction wi til

maximum 1/2 inch;

c(Jar~,;e, m)b

angular', hard sand;
aprJre'x;'''''''",ly :'i% nonp la.8 t tc

no \;ougill'l(·n"u; appcox:i.-­
rna Le.ly ~)% fine. f;;ubangu] aI',
har'd EN1V(d; weak to no
rcac!.ion wtth lIC1; maximum
1/2 inch; hi'own; loose. vc:r-y
mo:b;t.

Totai Depth ....illlA.'.

Ground Elevation _""".".'L ~................ ~.

**C"la sific tion
of ma~erial are
recov~red w sh sa ples nd
poorheove y of 'plitube
sampl~r and may n t ref oct
in..paFe con ition or pe centa es
of ma erial pres .nt.

60
bO./)

30
:l(,). (j ,~14.'1

1.4.6

~)o. '!

19.h

14. 'I

13. '7

Itb

NOTES
Water losses, type and size

of hole, drilling mell1O(\
and conditions, Caving
and other information

*Oate Measured _~__.

70

80·

Hole No. fR:...J:"'2.:.:;,:~:.~.:=,~~~ __" llli".'t.a.Ll.-.o.n. N, ..~~~.~g ~~i,\ .. ,l~"l;_,."",~,~,.~.

~feW~t:rnr.:v~I~· ·!".'.!•."!"E.,," Location ..;;'i"!;!] '5t'll "i'. McKcU.lw, Jl'.mct

~. J nV<11. i,d t.(~~; \ d\1(~ t,o

I n~';l1ffi cient.
pelle 1,),'IlL ion.

Ho.lc plu.l!;gcd awl
rUled.

finfo",
t;ough­

10% flne,
mater La 1 compacL

cal iche cernfmted; mod·
erate to :,~t:rong reaction with
nC.L; max tmum size, .1/2 i,nch;
co.l 01', tan to brown,

6~,~.O-tjfj.3 "-"!~'lcl-."!.~'~.!.'

rnat!!ly

Total Depth ......iliL.•l'..__....

Ground Elevation ..c!••"'!.l!tl _ .

80

10

so·

40·

20'

NOTES
Water losses, type and Size

of hole, drilling method
and conditions, Caving
and other information

60·

70

30·

Feature _,_,,~.~-=~,,~"~_~ Aqueduct, _~~~_~,12",_~~._. Project ~.J;~n._tl:nL.,,,h.c ..t~_9.D.£l
Station

"'Date Measured ~_,."., ..,__

Hole No. PR.._.I::!:~~:~::,:~"",,,,,,, _
~?~~t:rnU'J:I~' _jjQ.tJl-=~IJ&,L

125

•
•

90

EXPLANATION
R,:l?ord number of bl?ws required for one foot of penetration.

U 50 blow~ re~lllt In les." t?an one foo.t of penetration, .record depth
penetrated, thus. 50/A mdlCates 0.4 foot penetrated WIth 50 blows,
~xtl'(ipolatod as 125 blows/foot

D~S~I'~b!;'l so~l t.ype, ,:""ith emphasis on inplaee condition_ Include
Umfted SOlI ClaSSlfwation symbol. I~XAMPLE: POORLY GRADIi~D

SAND~ 95% pred()mi~IlLIltly l~edium sand, 5% nOIlIlIastie fines,
max SIze 1/4 meh, fum, !rImst, gray, llllcemented (SP)

plot, as shown at right. Actual values., extrapolat.ed values at 50.
open circle with extrapolated value 125()

PENETRATION
RF;SISTANCF;

BIllWS/FC)OT

CLASSIFICATION
AND DESCRIPTION

5040

i

J_l--'----'--_.__
10 20 30

_ ~..~~....... .. STATL.. AHIWNA

90

EXPLANA nON

_ .. .L.._~_L.. ...~~..L._..._L .....L ..._._.....~...._

PENETRATION

BI,OWS/VOOT

CLASSIFICATION
AND m~SCRIPTION

30

EXPLANATION

90

BLOWS/I'~OOT

CI.ASSIFICATION
AND DF;SCRIPTION



SUBSURFACE EXPLORATION· PENETRATION RESISTANCE AND LOG

22,,3..24,,2' Highly fractured,
jointed, iron stained and slicken..
sided. Recovered as 75% crumbled
fra9ments and broken core pieces;
25% short core pi eces; most can
be eas ily broken manually.

24.2..-36"B' Recovered as 95% core
in lengths from 1" to 9", average
4 11

; 5% broken core pieces and a
few fragments; core commonly
breaks along fractures >lith manual
pressure or light hammer blow,
except 1ess fractured zone from
29,,0-32,,0 requi res sharp haniller
blow"

4,,0-9,,0' Recovered as 60% core in
lengths from less than 1" to 4",
average 2"; 40% fragments and
broken core pieces; some highly
weathered fragments can be
crumbled manually, most core
requires hamer' blow to break.

9,,0-22.3' Recovered as 90% core In
lengths from less than 1" to 11",
average 5"; 10% fragments and
broken core pi eces; some fragments
and weakest core pieces can be
broken manually, most require
sharp hammer blow.

60'

"0--

40-

"·1,···,,

0" 2 526,,8 25
to

36.B
DR Ilj,!.N.§.E1l1JR
Wiifer" No
significant losses"

EouIJ:11I.NT
;p!')9ue '& Henwood
142C trailer­
mounted» rotary
drill.

fA?I!iG,
0.4.0 surface
casing"

DR I!JJ~ ..~9J:.s!i
ffo-s igni T I cant
variation In
drilling
characteri s ti cs"

r--.--.,-".--~- ..- ...--_.-""".."---"-'---.-----"-"-.,,.,,"-""."".""-"-"_.""."".,,,,.,,.,,-_.--".-.-----..,,-~
GEOLOGIC LOG OF DRILL ~fOLE NO"O~-P3~~R12

f'E~TURE GR!\NITE REEfl\QUmUCl PROJECT. CENTRAL ARllONA. . . . . . . . STATE. ARIZONA ..
LOC:ATION. Re~r,h. 12 .. , . .... . COORDINATES N912,603.44; E570,536.31 GROUNO El.EVATION .148.7.89, ,
BE~UN 9/9/74. FINISHED 9}10/74. ,TOTAl. OtPTH OJiL8:' : ..... ,A'NGLE 'FROM VERTICAl. AND BEARING ~ERTI~AL.
DEfTH OF WATl,R TABLE .N.oT .R~!\CH~o. HOLE I.OGGED BY. G• .FORO. , DRILLERA •. MNllAS. FOREMAN ... O. JllLaER.

---.-"-.- "",,,--,,,, ";;~o~~;,~~-~~--~r}c--~,, --:~~:,~~:.. '~'-l'~ ~ cl.~=-::""----

Nom t;: ~" I l' ~ ~ J ~ ~ Jl·;·~:r " ~ E § 8... i"' ~
~ ~ r ~ ~ I..~ ~ ~ t" ~ ~ ~ l: 25 0 15K( ~ ..... ~ ~ PHYSICAL CONDITIONS

...... ,"_._" • •__.___ _,.J t- U) u Q:': Cl.,... ~l • w ::J
....-PUR'''O·S·.E· -.-- - ••• -._-" '-!m:'- _. - t--+-~..-,...----

L___ I~u.. o. ".o"f"o' R~siduals;;-l;";d"iiecir~~"d
'ro'·ietermine the <1'4' 4819 RpgK: Brown·to-gray·;lOose·;-:~· ty
coni i ti on of "7 sand and 9rave1"
fOIll1dat';on mate- Nx ~~

rial" 0 f'~'~~'> ;\ ~:.:::,'" 4.0-36,,8' §r~~n,i,!fJ: Gray; coarse
10 lr g"ained, Pllrpnyr·1tic with ~arger

SIT;. .. I-"+"~""i phenocrysts to 1" diameter"; moder-
rasl slope of _1.0~. .IZ-~f=.=-··-j ately to highly wfJathered; random
moul1tains west of ; i irregular fractures spaced from less
Bus ' Highway. 100 than 1" to 6"; joints dipping 300,

.._... 1>-... 450, and 600• spaced from 1" to 11"
20" \ apart, many iron stained and slicken-

100 I(i~~:7 sided, a few calcite coated.
...._,~ Recovered as 80% core in lengths

from 1ess than ill to 11 ", average 411
f

100 ~.. ::::-' 20% fragments and broken core pieces.

-~~ >0' 1>-..
100 ll"'t::>",

.......... ~~~::'::::,..

t··_·~t·· + +·········t-·.. F1QQ. 4/)1.1 f-'''''

,;;)9~~Qt1['JJnQt:!
"uPea caslng.
Ho le plugged and
cove'''ed.

PHYSICAl. CONDITIONS

10-

60"~N

50-

30•.~..
~x

72°
62

100

-'-
100

.._-
32

CLASSIFICATION AND

NOTES

HOLE COMPLETION
Jliil"".<lCii~
Hole plugged and
cov.red"

DRILLlNG NOTESWri 11 i ng --somewhat
slower below 18,,2'
except for a
"softer lone ll from
28.8' to 32"0',,

CLASSIFICATION AND
DESCBIPTION OF MATERIAL**

Tolal Oeplh .__.~:~:c~" ~ __.. ~_ - .- ..~ ~~.~

PENETRATION RESISTANCE
Blows pe' Fool

Weight of Hammer ~~~~2_" _""'_~ lb.
Height of Drop _",~.....::?Q.. __ in.

_ FlursheL_?LJl/J),Q ._._. Logged

<;;9. <:> (:J

NOTES >- "'~ ~'!O:
Water losses, type and size weJ w:z: ~H;:;

of hole, ~f~lling met~od g§> !d;~ ~~
and condItIOns, Cavmg o§ 3=Z5 ~~

and."_Ih..er_in_fo_'m~tr.o."._+-.:::"'=+_.._+-_u-+-"+_...--:r_...... -i0' L-!f'--....-"]L-.... - T -

60

40 ...

30·

70~

20'

\0 .~

Fealure __ Salt~~~.. ~"_~.\~~,:~:~.,~,,~.,~~~~:l.:_ .. :,~,,, Project _~~~.~~~!::.L~~ .
Stat:i,on ?B4... +8.~.O.... '.l.....:)...'....l.....\_•....(...•l•. .....~ ..Hole No. PR· D11.:g.~="~ ..__ . - ~. ~ ..

~r~I~I:,nt;):I~' =.lle=b.Qd. '. _ Location ._D£Qwu_JlQad..__..____

'Dale Measured _._~ ~_..... _ Dale Begun 2J:!.ifJ'J...

81
Pa,p;c ? of 2

....-----------------------'-'-.

80'

'0'

90

HOtE TYPE' D:: OI,l\MONO; I" INSf:RT; Hb" ROCI,tMIT,

Dl: OmVEYU8E; W.WAsHING OAJ(TTING
TW"lH1NWAlL DRIVE SA.MPLER; On" DENISON
SAMPl.ER; I~" PISTON SAMPLER

Pf,:ftCOl".ATION TESTS: P~PACKERi CI~ CASING

I PAGE 1 Of 1 I ORIU. I'iOLE

LOG Of' COrlE PI ECES
pltOOUCEO 8'1 Pl.OTTING:

U NUM6ER OF >. 2" COHE PIECES PER 2' INTERVAL, AND
2.) PERCENTAGE OF INTERVAL RECOVERED AS :;.. 2" conEs
CUflV£ ON LEFT SHOWS NUMBER OF CORES, CUflY£. ON fliGHT
StWWS PERCENTAGE

HOLE TYPE 0' OIAMONOi l~ INSERT, Rb~ ROCKlin;

DI ~ DRIVETU6E, w~ WASHING OR JETTING
TW'THINWALl. DRIVt.: SAMPl.ER; Or>= DENISON

SAMPl.ER, P.:: PISTON SAMPl.ER
PERCOl.AlION TESTS: P·PACK£R; ell,' CASING

I PAGE 1. OF I I ORILl HOLE ,~Olt· '? ..·GRI

__~~..I__-"..--'" ..J... ""' .a..-__ '-- " - , _._ " "." - " " , "..,..,.. """'i

EXPl.ANATION OF LETn:R SYM80l.Sl.OG OF COrlE PIECES
PROOUCED Ity PLOTTING:

l.) NUMBER Of;;' 2" cmlE PIECES PER 2' INTERVAL, ANO

2.) PERCENTAGE Of INTERVAL HEcovER£O AS >- 2" CORES.
CURVE ON LEFT ,SHOWS NUMBER Of CORES, CU~VE ON RIGtn
SHOWS PERCENTAGE.

I- ......;'--_-l .l.-._,...J~....I- .•_

50

01" penetration.
penetration, depth
penetrated blows,

EXPLANATION
BLOWSIr'OOT

CLASSIFICATION inplac~) condition. Include
AND DE:SCRIPTION F:XAMPLl':: POORLY GRADl~D

sand, fi% nonplastlc fines,
gray, ullcemented (SP)

PENf~TRATION values •. extrapolat.~jd vi\luos ,tt 50.
RESIST ANCE: valut) 125()



AI

FEATURE GRANI.T~ .RgF. /lQU!'QU.CT
LOCATION. ~e,}h. 12. . .. . .
BEGUN . 71. 1. 4. FINISHED. 81.2/l4 .
DEPTH 01' WATER TABLE .NOT REACHED

GEOLOGIC LOG OF DRILL HOLE NO.D~-,1~5~~R12
Revised 115-81)

GEOLOGIC LOG OF DRILL HOLE NO.D~~1?4..qR12
PROJECT ..CENT,R!\L. AR.I~O.NA . . . . . . . STATE .. AR!.ZONA ..

COORDINATES N912.• 060:2.6~ .E570.516A5. . GROUND ELEVATION. 1500,29 ...
. TOTAL DEPTH .4P,0.· . . . .. ANGLE FROM VERTICAL AND BEARING Y~RJlCAL

. . HDLE LOGGED BY. G, .Fp~D. . DRILLER. A.. Ki\NG.AS FOREMAN... p, .W!L.B.ER.

FEATURE GRANITE REEF AQUEDUCT
LOCATION. Rea~~ :12 .' .

BEGUN 8/6/74 .. FINISHED .81.9/l4 .
DEPTH DF WATER TABLE N.OT .R!'AC~EO .

PROJECT. CENTRAL ARIZONA STATE. ARIZONA
COORDINATES . N~11,.3:6?:2?; ¢~7~.1~~.?~: . GROUND ELEVATION' iS29,92 .

.TOTAL DEPTH. 71. O~ ANGLE FROM VERTICAL AND BEARING VERT.IC/Il
HOLE LOGGED BY. G, FO~D DRILLER .A.. KA~qAS. FOREMAN ... p: .ilILL

GEOLOGIC LOG OF DRILL HOLE NO. QHdZ&-GR12

FEATURE GRANitE REEf AQUEDUCT. PROJECT. .CENTRAL IlRlZONA. . . . . . . . STATE.. )\RHQN/I.
LOCATION. R~i\cn.l2 . COOROINATES M1.l,p5.0,4.5; .E?7.1,l\8?.8~. GROUND ELEVATION 1496.89
BEGUN .9/4/74. F,N'SHED 9/5/74. .TOTAL DEPTH M ..5.·. . .. ANGLE FROM VERTICAL AND BEARING VElrrICAL
DEPTH DF WATER TABLE NOT. REIICH.ED ... HOLE LDGGED BY. . G•. fQRO. . DRILLER (I, .K.D.~G(I~ FOREMAN ...Q.: ~I~~E.~ ...

CLASSIFICATION ANO

PHYSICAL CONDITIONS

4.0·17.5+': Recovered as about 50
percent 'Eore in lenqths from less than
'1 inch to 6 inches, averaqe 2 inches;
SO percent fraqments and broken core
pieces; weakest core and fragments can
be broken mallua lly, mast requi re
hanmler blow.

40.0:,.-44.5 ': Recovered as 80 percent
core in 1enqths from 1 inch to 6 i nche
average 3 inches; 20 percent fragments
and broken core pieces; weaker core
and fragments break manually, strongesl
require hammer blow.

17.5+-40.0+': Recovered as 20 percent
core in lenqths from less than 1 inch
to 3 inches, average 2 inches; 80
percent poorly recovered as soft,
crumb1ed fraqments and some brecci a
material; core and fmqments break
or crumble easily by hand, only
occasionally requires hammer blow.
Contacts approximate because of fraq­
m(~nted nature of recovery .

0.0-4.0': '{ESIDUAL SOli AND DECOMPOSED
HilCK: -B-rown; 1oo-so; rockbiti;,,-;r:­
Recovered as si 1ty sand and gravel.

4,0-44.5': I'.R.E.(;_A.:~?.!~.!}_N GRA.!iITE: Gray;
coarse grained; 11ghly weatne'red
to decomnosed: intensely fractured to
brecciated; irreqular fractures
spaced fraction of an inch apart,
badly broken zone from 17.5+ to 40.0
with breccia comnosed of sa"-d and fine
qravel-sized fraqments in soft altered
material and CaS03 csment: joints
clipping 150

• 30 ,'45 , and 600 to
vertical, usually iron stained and

coated with CaCO" rarely healed,
between 17.5+ ancl 40.0 are

I,;qhly sl ickenside,f, often coated with
Fe02 to 1/8-inch thick. Recovered as
35 Iiercent corel n 1enqths from 1 inch
to 6 inches, averaqe 3 inches; 65 per­
cent soft or crumbled fragments,
brecci a and broken core pi eces.

145Z f--

1492.S

60-

10-

80-

LOG OF
CORE PIECES

03 6 9 I

I' ~ I 1'°''''
~ ~ 25 ~I 7!UX

38
""'"
~f-- .~

~
10-

100 !~~
f--

~
~ 20- ~

~
l'

V
"..3Z..

'0 ~7
73 I-

60
.......

---- 40-
4":::::
~100 .:::::

~o-

Rb
..a4 1l

34.5 25 0.1 5
to

44.5
~)NG
U-4-:or surface
casing.

DRIL~IH§... NOTES
llrf1Ter reported
llsofter rockH from
24.5' to 39.5'.
No s i gniti cint
hanges in drilling

rate.

HOLE COMPLETION
ul1ed casing.

Hole plugged and
overed.

URPOSE
If"cIetermi ne the
ondition of the
oundation

~aterial.

ITE
~ small. dry
~ash at base of

lope in hilly
opography.

EOUIP/IENT
~prague & Henwood
142C trailer
r.:?unted rotary
~rill.

~lHG FLUID
"ater. NOST9nif- I __+-+__~_-+
i cant losses. r

NOTES
CLASSIFICATION AND

PHl'SICAL CONDITIONS

0.0-71.0' Gr.nite: Gray; hard to
soft in brecC1aZones; coarse grained
with l«rg~r phenocrysts to 1" dia­
meter; decomposed to 2.3', othenti se
fresh to 1i ghtly weathered with
moderate to strong weatheri ng in more
broken zones; joints dipping 450 , 600

and 800. spaced from 1" to 24", some
lightly coated with CaC03' others
iron-stained; infrequent. widely
spaced, i rregul ar fractures. Recovere
as 75% core in. lengths from 1" to
26". average 6"; 25% fragments and
breccia. Breccia and weakest frag­
ments can be broken manually, core
and most fragments requi re sharp
harrrner blow.

0-2.3' Oecomposed, mostly highly
weathered gravel-sized granitic
fragments.

Z.3-30.8' Recovered as 90% fresh to
lightly weathered core in lengths
from 1u to 26 H

, average 8f!; 10%
poorly recovered as fragments.

30.8-48.3' Recovered as 85% gravel­
s i zed granite fragments, broken
core pieces and breccia comprising
gravel-sized fragments in a CaC03
cemented silty sand matrix; 15%
short cores to 3" long; moderately
to highly weathered with a few
heavily iron stained and sl icken­
sided surfaces; breccia and some
weaker fragments can be broken or
crumb1ed manua lly, stronger frag­
ments and core requi re sharp
harrll1er blow.

48.3-71.0' Recovered as 60% mostly
lightly weathered core in 1" to
10", average 4", lengths: 40% frag­
ments; core and most fragments
require hammer blow to break, a
few weaker fragments break manua ll}<

100
~I- -I1--- I >-1--H

Nx 100 10-1 f-I- I-~

0 1--- k>-'1- l-....
100 _I--

1--. '-r-.
l>-->- --

100
~I--Kpm: 20-

)=f-h'
100 ;::::~

1--- :\93
f--- l=b'0-

88 l
:--

--
I

~

~40-

94-

~- \;; '":::::"~o"':

"JQQ.

t.
7

50
:::::~'- \:

100 60-

~
-/

-
=jgO

JM: ~
75 10- IL ..-'

:;:::;
145B.!._- 1--
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80- I
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25 0.20

P£RCOLATION TESTS
o~

LOG OF
~

e! >-
CORE PIECES z y

L h ~~ ~~ r 1'°7" i I ; ;; i
.. ~

l ~~
we;~ " § i~ffi t l:l ~ ., ~;::Ii - '3 g >-t! ~~ 2~ ~. 1'!l()( ~~... '" v~ o!t '"

1'..'1A"

52
to
62

61
to
71

SITE
rew-fee, east of
Bush Highway.

~QUIPMENT
prague & Henwood

142C trailer
mounted rotarv
drill.

DRILLING FLUID
Water~­

significant losse .

PURPOSE
To determi ne the
condition of the
foundation
material.

NOTES

CASING
0.0-2.3' Nx r

DRILLING NOTES
Tiitervili3B.! to
48.3 and 67.0 to
71. 0 drill ed
faster but recov­
ery was poor. At
least one core run
blocked off.

HOLE COMPLETION
Pulled casing.
Hole plugged and
covered.

CLASSIFICATION AND

0.0- 5.0' ful.sJ_dua l_.j.Q.i.L~!,-<L.Q.\!Som­
posed lkAAJU:.: Brown to graY:loose;
silty sand and' gravel.

5.0-40.0' Granite: Gray: hard;
coarse graTiieif;moderately weathered
to decomposed: 9.6 to 16.0 is a black
fine grained. hard, <lndWllliil:d;:i4U<e;
joints dipping 300 , 450 , and 600 to
vertical, spaced less than 1" to 7",
average 3", joints are iron-stained
and/or CAC03 coated. most are
slickensided and occasionally filled
with sandy clay gouge to 1/8" thick;
random, irregular fractures spaced
l~ss than 1" to 3", most healed or
coated with iron and/or CaC03'
Recovered as 60% core in 1" to g",
average 3". 1engths; 40% fragments
and broken core pieces.

5.0-9.6' Decomposed granite, poorly
recovered ~s fine to coarse gravel.

9.6-16.0' 8!ltl.esH~_Q..L~: Fine grilin
Recovered as ill core in 211 to 411

1engths; 55% poorly recovered
fragments and broken core pieces;
weaker fragments can be broken
minually, most fragments and core
require harrrner blow.

16.0-33.3' Recovered as 40% core in
l-engths from 1u to 9", average 3H

~

60% fragments and broken core
pieces. weakest fragments can be
broken manually, core and most
fragments require sharp harrrner blow.

33.3-40.0' Recovered 85% core in
lengths from 111 to gil, average 611

;

15% broken core pieces. breaks
with sharp harrrner blow.

PHYSICAL CQNDITI eNS

484.3

49(17

4953

40 -It-l_l-+-..lf4603 ---.!

60-

~o-

80

LOG OF
CORE PIECES

I' _ r l,07" i l

~ ~ 2~ r:2115K)(

22

-
100

::Illll:
91

Nx JM:D
0 5

.1illL

100

0 5 ---
100

~--

30.0 25
to

40.0

20.9 25
to

30.9

SITE
m'$mall saddle
west of Bush
Highway.

~QUIPMENT
prlg,~eI Henwood

142C triiler
mounted roUry
drill.

DRlbllNG FLUIP
Witer. About 5%
10$$ to 20.2' with
no s i gni fi cant
loss below.

NOTtS

PURPOSE
~rmine the
condition of found­
ation material.

HOLE COMPLETION
U.llto.. ClSln,. ­

Hole plugged'lnd
covered.

CASING
1f-1T.ll" Nx casing. ----4---+---- 199.

DRILLING. NOTES
ITo e clveat'O
about 21.5'. Host
core runs to this
depth blocked off.
Slower drill ing
with better recov-
ery I ut two core
runs.

'0- '0- '0-

I
EXPLANATION OF LETTER SYMBOLS

HOLE TYPE' O:OIAMONO, l"INSERT, Rb: ROCKBIT;

0,,, DRIVETUBE; W" WASHING OR JETTING
TW: THINWALL DRiVE SAMPl.ER. On 0 DENISON
SAMPLER. PI: PISTON SAMPLER

PERCOLATION TESTS; P·PACKE;A j C",~CEMENT£D. C.= CASING

I PAGE .1. Of. 1 I DRILL HOLE NODH-126~Gll12

LOG OF CORE PIECES
PROOUC[O 8Y PLOTTI~G:

l.} NUM8£R OF:; 2" CORE PIECES PER 2' INTERVAL, AND
2.) PERCENTAGE OF I~TERVAl REcovERED AS '> 2" CORES.
CURVE ON LEFT SHeWS NUMBER OF COAES, CURVE ON RIGHT

SHOWS PERCENTAGE

EXPLANATION DF LETTER SYMBOLS
LOG OF CDRE PIECES

PROOUCED t!iY PLOTTING:
J.l NuMBER OF $. 2" CORE PIECES PER 2' INTERVAL, AND
2.) PERCENTAGE OF INTERVAL RECOVERED AS :;. 2" CORES
CURYE ON LEFT SHOWS ~UMaER OF CORES, CURVE ON RIGHT
SHOWS PERCENTAGE.

HOLE TYPE: D" DIAMOND; 1= !NSERT; Rbo ROCKBll.

Ot: DRIVETU8E, W:WASHING OR JETTING
TW" THINWALL DRIVE SAMPLER; On: DENISON
SAMPLER; PI: PISTON SAMPLER

I
PERCOLATION TESTS~ P:PACKER; Cm~CEMENTED; Ct: CASING

'-- L.- ...JI~P;:A::::.GE;..;.;):.....:..'O~F_;.,;.~:""..LI~DR;::I.:.LL=....cH~O~LE:....::N:::O:::pH;:,;. ~.:.\::;25::..-.:GR::.:.1:,2.J

EXPLANATION OF LETTER SYMBDLS

HOLE TYPE; 0: DIAMOND, 1~INSERT; Rb~ ROCKa!T,

01 = DR lYETUBE ; W~ wASHING OR JETTING
TW' TH1NWAl.L DRIVE SAMPLER; On· DENISON

SAMPLER; PI" PISTON SAMPLER

PERCOLATION T£515: P;PACKERj Ctn~CEMENTEO; Ct= CASING

I PAGE 1.. 01'.1. I ORILL HOLE NDDH~124.-GR12

LOG OF CORE PIECES
PROOOCED BY PLOTTING:

l.) NUMBER OF.s. 2" CORE PIECES PER 2;' INTERVAL, AND
2.) PERCENTAGE Of INTERVAL RECOvERED AS >. 2" CORES.
CURVE ON LEFT SHOWS NuMBER OF CORES, CURVE ON RIGHT

SHOWS Pf,RCENTAGE.
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vex'y slow.\;() 30.0'.

LOG OF TEST PIT OR AUGER HOLE
f"OR aOf<HOW tlND FOUNDATION INVE5T1GA nONS

CtASSlftCAnOH A.NO

fltt'Y5ICAL CONOITI OMS

EXPLANATION 01" LETTEIl SYMeOl.S

!'Q...£ TYPE' D:OIAMONO; I~INSERT; Rtp ROC"8n~

01 = ORIVE1"lj8£; W. wASHING Oft JETTING
'l'W" THINWALt. Dfllvf: SAMPLER; DiP DENISON
SAMPl.ER; Pi 'I- PISTON SAMfllEPI

90··1

60·~

50'~'

GEOl.OGIC lOG OF DRILL HOt£ NO. Pill.!;! .""12

80-'

10-'·

LOG OF CORE PIECES
PROOQJCE:O tty 'ftUYTTINGl

I,) N\JM8ER Of' > l.!" COR£ PIECES f'~R 2' INTERVAl., AND
2.) PERCENTAG£ OF INTERVAl. RECovf;:RE:O AS '> 2" CORES,
CURVE ON l.EFT SHOW'S NUMBER Of CORES, CURVE ON RIGtfr
!IIMOWS PERCENTAGE.

NOTES

fEATURE ,Grilo:Ltto .R.eef Aqu.educt, Jleach .12. PROJECT. .Arizona. , Sl'ATE ,Ari:?Qn[l,

LOCATION, Reach 12 . ~mA1'ES sT.·~, .814+?Q p~ 't. GROUND ELEVATION .
BEGUN .2(4/89 .. FINISHED. .TOTAL DEPTH ..76'. ANGLE fROM VERTICAL AND BEARING v~":ti,,,~J.

DEP'rH OF WATER TABLE.~otH.e,!(:h!,,! .. HOlE LOGGED BY. 0(,r,;'y,. DRILLER. I!.. FOREMAN .. l), ;;'111,ttl ..

Hecovered
length~;;

inclH)fl (average B
Gtrong hammer

a.re gen···
iron r,taining

f""eeI",',,,,, moderately
zone from 11.0 to

CLASSIFICATION AND

PWYSICAI,. CONDITIONS

decomposed ['rom
generally dip from to

to vertical fra,(>­
common, jo:ints spaced from g

apart; red :'llicken-·
along and

1456

EXPLANATION OF LETTER SYMBOLS

I'«ll..E TYPE' O=OIAMONO, 1= INSERT; Rb=ROCKBIT.

01: ORIVETU8E; W= wASHING QRJETTING
TW= THINWALL DRIvE SAMPLER; O,P DENISON
SAMPLER; PI 'I- PISTON SAUlPlER

PfftCOl.ATION pzPACKER, Cf\l'l~CEME ...n:O. C.= CASING

--~ ~ DRILL -HOL·:....::.::.E:..::N::0=.:::D!""j"<J",5"'t-.;-'"'G"'H",.

90

100
20

90

100

96

100

100

74

100

'I'd

9:1

'16

B7

93

80

. ~"PROJECT . ~;f;n.tr:a}. AF ,~, Z.Ol:'il, .

~tiIlI'I'eS .STA,. BH+59 .o~ .£,
,TOTAL DEPTH. 76.' ' ... ANGLE FROM VERTICAL AND BEARING

. ,HOLE LOGGED 8Y.Ga;il.C~H:dy. . ORILLERF, yt;H;l., FOREMAN .. !j., f:1!,n:i.,tp ..

GEOLOGIC LOG OF DRILL HOLE NO. qllcl.~) G"12

LOG OF CORE PIECES
PRODUCED BY PLOTTING;

I.) NUMBER Of;' 2" CORE FltECES PER 2' INTERVAL, AND
2.) PERCENTAGE Of INTERVAL RECOVERED AS ;. 2" CORES.
CURVE ON lEFT SHOWS NUMBER Of CORES, CuRVE ON RIGHT

SHOWS PERCENTAGE

NOTES

Hole plugged and
filled.

slow. Core often
blocked core bar·­
rel from 51.6 to
76.0 feet. Highl.
fractUI'cd core
f"rom ~)l.O to
76.0 feet.

FEATURE GrrtnJ 1.:e, f.(e.e~'. A.q~(~d~l~t:,

LOCATION , .Reij~h. 12,
BEGUN .2/4/80 . . FINISHED,
DEPTH OF WATER TABLE
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CLASSIFiCATION AND OESCRIPTION OF MATERIAL
(SEE GHART ··"UNlfiED SOIL O\.ASSlflCATIONi

GIVE GEOLOGIC AND I/II"'PUICE OESCMIPTION FOR fOUNDATION II'lVESTIGATIONSl

0.0-30. () AppY'oxirna tely bh% coarse to
Line, and :f .i.n(~, m~bang\l.1ar to ~,ub·-

l'ounded, nand; approximately 3b% nonp la,,; tic to 'low
plas tici ty fine;;; approxima Lely 10% fine, hal'd
grave,!.; mal;cri f.itrongly ch.liche cenHmted; very
~';tr'ong reacUon with Hel.
Max. 1/2,lnchj Co.l.(w: gray; MoiHLure: dry.

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIGATIONS

()

GUISSIf'ICATlON AND DESC/llPTION OF MATERIAL

(SfE CHART -"UNIFIED SOli. GLASSlfICATION'i
GIVE GEOLOGlC AND tN·,Pl.ACE OESC'UI"TION FOR I'OUNDATION INIIESl'WAHONSl

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW ANI) FOUNOATION INVESTIGATIONS

Projetl Centra:! Arizonc..'.. _._ .
oli)\Uh

Approx irna Lcly t>O';:' coan;c to
and fi He, mlbangu.J to

r'oundcd, ~;n.nd; appr()xirnatc~]y 4~)~V,) luw
p..Las U.ci ty firll;s,rnedium di] aLnney, low LouglllH ;,,;., and
dry:; Lrpng th j ,'1pprox:i.rna tc 1.y !{i, 11101') l.J Y C-Lrw 1 hani
~:;r'av(,.l; wiLcl'ial variably caliche ceHlcnL(~d; ,,';tronp;
reaction with Hel.
Max. ? inch; CoJor': rr,ray; Mo.l~~Lure: dry.

1. Haek

:,!,cong.ly ealiclH,) cemcnted from LJ)C mll~facc to 3D.O I , I[o'le dr:i.ll(~d very ,>.low.
at the requ:ir(;d depth of 30.0 1

•

en'! :Leho cement{-,d 'Z,onn;; frorn 1~).Ol to
~')t()ppud at U'lC r'C'quirl~d dCl>th or 3U,U I

•

M<'lterlal variably cal :i.che
.Tn.o l and ?l..OI Lo 2:).0 1

•

92
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LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIGATlONS

CLASS!F'ICATION AND DESCflll'TION OF MATERIAL

( SEE OHART - "UNI fiE 0 ~lO IL 0 L A5 $Ir 10,11, T 10 N;
OIVIC Gf:OLOGlO ANO IN·-PLACE DESORIPTION f'OR FOUNDAl'ION INV£STIGATIONSl

()

CI.ASSIFlCII.TION AND DESCHIPTION OF MATERIAL
(3£t CHART ·,"UNlfIEO SOil ClASSIFIOATION;

GIVE GfOlOGIC AND IN-'PLAOE OESOI'HPTlOIIj fOR fOUNDATION INV£STlGATIOI\IS}

O.O-JO.O ApIJrox:Lrnately :)0% coarse to
m()~; U.y ne, f.:luhangular to fmbrounded
~,)and; approx.i.Ill<-l';ely 40'}{, nonplaBt.i.c to low pJiV1LI':;J't:y

f:Lne~·;, quick d.i.1atancy, low toughne(;u and dry
;;tnmgth; approximaLcdy lOX, fine, hard gravel;
rial f3trongly ca Liche Cllmen ted; very strong
with HeJ.
Max. ~,-ize: 1/2 inchj Color: gray; Moi~,)tuI'e':

SM

brown to gray;

Appl'ox:i rna Le.l.y ()OX, coan~(' to

['.;ubrollnded, GaHd; Ui.~:')~(l)::;l;~:::,;'"
, qll.ick ditatnncy, low

:'l% nlm) t l.y fine,
cemented; j~trong

fi.ne,
3~)% nonp 1
and dry ~)trenf.sth;

gravel; llmter'ial variab.ly cal
J:'(:/:l.ction wi. th Hel.
Max. s.i,ze: 3/4 inch; Cu.Lur:
Mo.1.f,;ture: dry.

full/t

SM

l'l()le drIlled very slow with str()ng ca.liche cl)menting i'rom 2.0 1 to 30.0 1• Ilolu f,topped at -(;hl~

depth of 30.0 I •

0.0 1 to 2.0' material cOlJlpa,eL to
f3trongly ca.lichp cemented. Hole driJJ.ed
~,)topped teHL and l;ook apart and cl,eaned, fW no vFlJ,ue given
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LOG OF TEST PIT OR AUGER HOLE
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LOG OF TEST PIT OR AUGER HOL.E
Fon BORHOW AND FOUNDATION INVESTIGATIONS

o

ou
4.0<30.0 Appr'ox.i.maLcly l;o

1110;"; l:.Jy ~,Hbangliliu' Lu nubro\HH1(~d

f.;~md; appruxim:~t<.:ly 40% llOnpJw,L,ic to low pli\~-;L.i.c:Lty

, qu.i d.:; d:i laL'·l,Dcy. Low L()ughll(,~"(; ;md dr'y

~·.;Lr'(mgLll; Iy mo:;L!.y {'hie, haed r;raveJ;
Wi'{ (,(,ri I Y CD I '1 Cll(~ (:cll1t.:ntl:d; v{:ry ,'; Lronp;
1'C[1<; t i.on HeJ.
Max. ::1/4 inch; Co](})': gr'ay lJl Lan;
iVloL,Lur'e: fit'y.

CLASSIFICATION AND OE,,0RIPTION OF MATEfllAl

(;1 vF. GEOU)GI G AN6S;:'''I~~l~~~ '~~~);6!;/I~~)n~~Il- I'~~ A;g:;~g~'~ \°ciJ I","""ES"""'" '''' ",""", f:~;i,:;'~;;'i'i;li;':~i.;i,'0;~+~(:1:~:;;~:f~~~(:;~',f;,f;{~"~~:::~:.i

()

0.0·-4.0 Approxjma.tr:Jy b:/X, cuur:.,c t.o
mOf,t Ly Ur.I Slll.hUlVI1:1 (,0 ~\ub.roundcd,

ftPIwoxirnab,ly :?:-:.% n()npla~~tjc ; ilPPI'()ximat(·~Jy

C'jnc, mm;t:ly fine, hard grave:] i mal,cria]
compacL to ):,J(~ak Ly calidlc celll(,nLcd; Jl() Lo v!c<'tk
rea(;tion vri Lh lle I.

1>'liIX. 2 -j nch; Colur': bl'uwn; M()j~' t:UI'(~:

] sack
COJOI': b.r(lWn to t.';Hl;

Approx irnat.c Ly ?~)% CCar:3(; to firw,
C'l He, i3ubanjT,u 1. ar to ~:>ubround()d,

approx:i matcJy lS'J{, nonp rine;;; apPI'ox.I--
lOr" fine, hord gr'avel; !I1dtrT.Lal \}ery stl'nngLy

CClmentcrlj very strong ceaction with Hel.
1/2 inch; C()Jor: ,gray; Moisture: dry.

SM

SM

CLASSIFiCATION
SYMBOL

_ futm

"111111

a.'lilt'allltm!'

i ntcr'val.
to d;:congJy

,·n;rfacc to 4.0' cmnpacL I,{) w('akl.y ichc cement.ed, minor cav:ing
lo U3.()1 very ~;lxonr~]Y cill.ic]\c ccrnrmtcd; frum 113.0! to 30.0! rnaLcrLd
]:()l{~ dr.i 'l Jed :;Iow. i[oJ(' ~;toppcd the l'Ufiuj r'cd depUl or :30.0 1

•

beyond
0.0 1 to 4.0 1 loose to weakly caliche cU!Jlcmtud, D. tUc caving took p.ln.cc
materia.! became very ;,U'ongly cnliche c()llwnLed, bUCKed; aUf',ct' \lliubLc l.o dig

DH·-JI0-;::>Gl drUled Lo Lhe required depth of :jO.OI at tlli~, ~d

REMARKS
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LOG OF TEST PIT OR AUGER HOL.E
FOR BOHROW ANI) fOUNDATiON iNVESTiGATIONS

()

o

30.0 1 at thi;.>

()

()

~IU BuilUhu

Awn, Bllluuiln

]ll!·,,·:Lll· ;.;((] W(U;

3.0·-11.0 ApPl'ox:1maLely :)Ux, C()ar~H; to
mcn;Lly rIC, ~;llball,l<llliH' l,u f';1.lbr'OUIldcd,

eland; appl'()x'i.matcLy 40',:{, low p.la~:;Lici Ly , quick
to 1llcd iUln d i. 1H Laney, low Loughnc;·;:; and dry n Lrcnl_~ til j

approx \ rflil Lt; I Y 10% fi ne, }J,-trd gr'uvc), ma LeI' ia l vnriably
CClI1Cllt,cd; l'C',F>U on 1)(; I.

Max. ;U): .1/) i enlor: gX'iJ.Yi W().\~.;\,\\\'(':

AND O£SGfllf'1'ION OF MATErnAL
($f.~ OHMn ''1mlflf.D SOl(. CLASSlflCATIONI

GIV~ GEOLOGIC AND m··PLJlCE DESCRIPTION FOR FOUNOAT!ON INVESTIGATIONS)

0.0..'<1.0 ApproximatcJy (il)% CULU'f;e 1.0 Li.H('

liI()~o L Ly , ;;ubangu Jilt' t.0 fHlbroUllded.
~"Ulclj appl'uxirnaU:,ly C'.Oy" 1I10f1t]y 1')_IW, ~;llbanguJar Lo
~.H.lbJ:'()\.tnded, hard grav(~l; approx i mi:1 L,dy ;>0% nonp J

('j IH'l3; vlcHkly cal i c!H' Cf:JTH:,U'l,t:d i w(nk to

m()(.h~rdL(; ,'c,ncLion Lh lIel.

Max. z<~: ~)/Ij inch; CoLor: l),'own; Moi~,t\1rc:

1. ~·;aCK

( 1 . (J+~.~~-~~~. -I

fulm

Lu 3.0' materi.a.!
to ~.01, materia.1 modCT'clL(:J.y ci·\l,ichl' ccmented;
unnplc to dig the material b()yond 1:1.0\.

()

()

r 0 Iilin.

~)B gal. lO JIli.n.
:.iJ gal, 10 min.
49 10 llIj,n.

49 10 rn.1.n.

Prljlcl ~ ,"!I(''''''
;)t,a~

CLASSIFICATION

(Sff. CHART" "UNlf I~D SOIL OLASSlfIOATlON;
GIVE GEOLOGIC ANO IN-PLACE DESCRlf'TlON fOA FOUNf)ATION INVISTIGATIONS)

0.0-3.0 Approximate ly 6:)7{, nonp.l

ncr, I Low toughnCUfJ and dry
~3'Lrength j appruximate 1y 30% CO<.ir';;C Lo fJne, fiubangu­

lar l,;o ~';ubro\lnc1cd, ucmd; i:lPPr'(>X.i.llli~tcly ~I% :C.Lne, hard
graveJ; matel'inJ J UC),J(' l,o compact, wc,:~k r'r:act:icm
He l.
Max. 1./2 inch; Color': brownj Noi;.iturc:

3. 0-20.0 Approx:i.rna tc ly ~')~i% Gonr',w to
;,;and; c.lJipt'oxirratcly ~H),%

nonplastic ftne}); appr'oximaLoJy mostly Cinc,
gravel; ma tcrLd val' j ,-tb 1Y CL1J icll('; cemented; moduraL('
to ntrong reiH:L.ton W'LU1 lIe].
Max. td.ze: 3/4 i.nch; CoLor:

MatcrLal from o.or '(;0 3.0 1 lCloue to compact with uome ~.;\.lrf,,'tce caving, 3 to 9.()' material ~.;\;.ronr;ly Ci'.l
cemented, hole drilled nlow in intcr'vaJ. q.o' to 17.0 1 material moder'utnLy cal'ichc cemented. 1.'7.0 1

20.0 1 matcr.iaJ caUche cemented. llole driUcd fit::;\; and e,Jnooth f'r'orn 1.1 .0 1 to 2.(LO'. HoJc ;;toppcd at

ML

U:TT£A

t-----+--j 20. (1-+-----1
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CLASSIfiCATION AND DEfiCfHPTION Of MATERiAl
(Sr.E CHART -"UNifiED SOIL Cl.AS(HI'ICATlON'i

(lIVE GEOLOOIC IINO IN",PLACE OESCRIPTION FOR FOUNDAtiON INVF,ST!GJlTIONSl

0.0-20.0 Approximal;eJy bb% cO,,'U','l(} to
mOf,; t1y Huballgular Lo tH.tbrollnded,
sandi approximately 30% nonplantic to low pl,u,l:iciLy
Li,neL'i approximately t")% mostly fine I ;·,ubangul ar to
subrounded, hard Erave..l. j material viu':lably cal iche
cemented; moderate to ,;trong reaction wi th lie 1.
Max. 3/4 i.nch; Color: hrown to gray;
Moif:;turc: dry. o

CLASSIFICATION AND DESCRIPTION OF MATERIAl

{Sft:: CHMn "«lItlIFIEtl SOlL Ot,ASSIFlCATIONi
GIVE GEOI.O{lIC ANO IN"PLACE Of;SCRIPTlON FOf! FOUNOATION INVESTIGATIONS)

v=!;;!;;",gtjt;;-'t;";;;;j~()\j;A;;I;)f);;(r;Oxirna.telyb5% coat':"C to fine
" ,;and; approximately 20%
mo;;-t; J.y fine J subangular to :mbX'ounded I hard gravel;
approx.Lmate ly 1!:>% nonp:l an ti c fine:-,; rna teria t compac t
to weakly cl:\l:l"che cemented; we':lk rcactton with lIeL.
M'lX. Wl.ZC: 1. j nch; Color: brown; Moi,:;ture: dry.

Approximately ~):./X) con.rse to
uub.l"ounded, uand; approximate.ly

30% nonplastie f'i ne,,,; approximate l,y l~)% fine, hard
gravel; ma terial vn.r'iably en] iche cemented; ~.;tl'onp;

reaction with lle 1.
Max. :d.zc: 3/4 inch; Color: gray; Moisture: dry

30.0 + ,

compil.c t to w(,clk ly (',,;j 1i chc; cemen ted to 3. O'j
q.O' l.t) 16.0 1 very utrongly ichc clemellLed; hole dr:i l.lud very
modcr'~.lL('!ly to ~-;l.t'onEly cal.iche cern(,nLc(l, Chir:; intcrvaJ drilled rcli'J.t:i.vcJy

IfiEMA"'" ",rei ;:;~;;;i;;~:;~I;'J"'~"" cc]\c;;;,,;:;,;;,;;;:;:;l i';;;;;;; ii ;;;. ",;;:i ;,;;: to .0I; ',C"-" ; ;0'; .,''' .;.;"",L. ···;··········er' ,,'.;:::.L::_;::. . .. L... .. ...L···············I

zonOl,; i:'rom 14.0 1 to 1'/.0 1 very "Lrongly caliche cemented, Hole
at the required depth of 20.()1.

100
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CLASSifICATION AND OESCHlf'T10N Of' MATEH1AL

(11(1'0 CllllRT ., "UNiFIED SOIL CLlHlSIFICATIONj
GIVE GEOLOGIC AND IN··PLACE DfSCRII'TlON FOA FOUNDATION mV£STIGATIONSl

Appr'oxhwtely f)~)% coarse to
!no;;U y , ~;ulJi'-mr;ul,U" to ;3Ubrounded I

~,;nnd; approxirnate.ly ?~5% nonpJ a~;t"i.c finec3; approxi·-
llliil.ely JO% , haed graved; material variabLy
caliche cemented; "Neak to ;;Lrong ren.eLion w:Lth IICl.
M;)x. 1/? inc!l; Color: brown to gray;
Mo Lrll,urc: dr'.v.

Aquc:du(~ t!UIIII

()

()

Approxi,rnf\l.c.ly '10% to f:ilK',
, ~;;ubangu,l ar to subroullded,

nand; approximatc.Jy 20% nonpJ c to low p.JiwLi,clty
; nppr'oximn'Lr,ly 10% ['ine, haed gl"iWC.!.; materia,1

Loo~;e to compact; th no rCiw(.:i,or\ wi Lh llCl.
Max. 1/2 inch; (;010l': bJ:'O',vrl; Moi"l.l.lrc:

Ci.O,,,·20.0 About CiO% C()"H':-;e l:o n
[lH'1dJurn Hub-angular l:o ~;ubrounded I -;and;
apprOXimately 38% nonpJa;;Lic L() 1iJ\<! pl.a~',;L1.ci.ty C:illt,f,
appruximate I.y ~')% hard fP'IJVr.;'J ; I
cal1c1'1c cement.ed; very ~jtrung reacl;'lon wi \:h lie,].
Max. size: 1/2 inch; Color: gray; 1"1l0:i:'itllr'(;: dry

:~() • {J
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LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIGATIONS

LOG OF TEST PIT OR AUGER HOl.E
FOH BOHROW AND FOUNDATION INVESTIGATiONS

o

o

Ly

o
()

o

o min.

: dry.
lIel.
Max. ~,dze: 3/4

1 ~:)Uck

MaLcrial from the surfaC'-:! to ?O I

7.0' to 13.0 1 moderate],y
Hole f3topped at the required depth

104 105

of

2 1-pint
cartons

l.OG OF TEST PIT OR
FOR BORROW AND FOUNDATION INviis'riGAT'ON!I-'-

SM

8M-SC

SM

se

CLASSIFICATION DEPTH SIZE ANOTYPE CLASSIfiCATION AND DESCRIPTION OF MATERIAL

LUS;fE:eOL (FEETl SAMPL~fTAKEN: (lIV[ G[OLOGIC AN~!~[-~~:~~"O-EU:~~\[:Tl~O~LFg~"';~~~g:~\OoNJ INVElUIGATlON$)

I-:"-:"-;;::;"""t" - ..-+0-:="8":'=-------.-------..... -. .......-.-..- ....--.....
;Sll,TY S'Nin AND CLAYEY SAND: About 6rfJ/, nne to coarse.

2 l-Pinti~ard, angular t? sUbroun:le~, granitic-source sand;
cartons ! 3rfJ/, loW'" to medlum-plast1clty fines; and lrfJ/, mostly

1
fine, hard, angular to sUbrounded, granitic gravel;

5.5 ---. in numerous slightly variable lenses; strong HCl
2 l-plnt reaction; weakly caliche-cemented below 8'.

- cartons
8.0 ---- !i~1lll!l - 1";~ - dry; Y.2.lor .. brown.

2 l-pint
cartons

1--·----·...j~-1l6.0

CLASSifiCATION AND DESCRiPTION OF MATERIAL
tS!t CHAIn ·-UNIFIEo BOiL OLA"lfIC,/f,TlON1

G11I'[ GEOLOGIO AND IN-PLACE OUCIHPTION fOA F¢UNOATION INVESTlGATIONSl

7 .0-9.0: SILTY SAND: About 45~ fine to coarse, hard,
angular to subrounded, granitic-source sand; 45'1> low­
plasticity fines; and 1f1!, mostly fine, hard, angular to
subrounded gravel; weakly caliche-cemented.

0.0-7.0: SILTY SAND: About 55~ fine to coarse, hard,
angular to subrounded, granitic-source sand; 3f1!, low­
plasticity fines; and 15~ mostly fine, hard, angular to
sUbrounded, caliche-coated gravel; strong H01 reaction;
lenticular.

Max. size - 2"; Moisture - dry;~ - light brown.

2 l-pt Max. size - 21\""; Moisture - dry; Color - yellOWish
cartons brown.

2 1-pt
cartons

7.0

9.0

DEPTH $IZE AHOTY!>E

WEfT} SAMPL~F'TAKEN

CLASSIFiCATION
SYMBOL

l.OG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIQA TlONS

F."". "!'!J.r:9.::I;.J!I._ ..J\g,~91_ .. ProJ,,'- y ?_ ..J;~N;jilii;;,Q!.'A _ _ _ .. _. Hoi. No._~..~l~S.GC. __
Area D"-lonotiOn_J1il~_~7~t.l __ ~ __ ." ~ ~~ COOrdinQteL_~~9_q~2J"~.'JJ!JB7~_ , Ground Ehwotiollj~.Pl?t'~Q!C J"~6§Q __ 09Pth To Ground Water Levepl".~.~.:t:_,~~_~~h~~ _

M.thOO ~EKCOV't1"' .. ll1J..~1l:Jilt .. .hJl!!ll.r.Appr"lm<lt. 01""",,005 of H...... _.... 3~t_ ..~.. ..2,Q'.... __ .. 00'" of EKCo""'on..__ .. __ .. ?Ll£,L..>5......._.........._....__ Hoi. Lo".d ay_9.:' ....l?,.. Jl.wcl<__...._..

r.:••:::
M

7:••=,.-,L-......L.._--L__--L .... -L...__-L__"--__....J-__'---_4 I-::••:::-:
M

.:=.,:-.,-L..........L....-..l..-.-_- _ .. _ __ ._ _ ..L. -'--_._.._....l.._..__......l-_......l-_.-1

Drilling stopped by rock or cemented soil. Drilling stopped by rock or caliche-cemented soil.

*'C". Lbs.ofr ck sam led iOO

R:CO~~I:P:~~lfjr::o~~t~f l~'~~~~':, t u:;gti~:'h~~hOO~;(lf~:t(~.o.ur.d or "tlmat,d)
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LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIGATIONS

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIGATIONS

Cl"A~lSIFICATI()N AND DESCHIPTION OF MAl"ERIAL.

1lGjec! ,,,.,""'"

(SEE CHAIIT -"UNIFIEO SOIL CLASSIFICATIONi
(lIVE af.OLOGIC ANO !N-PLACf. OESCRIPTION FOR FOUNDATION INVeSTIGATIONS)

"UI;,;,~gllt~:t~~'~;'("JIA~:I;}:I;);rlox--imatcIY6~')% to
f3 , Band; approx1rna t\C 1y 20%
nonp:1 C f:iner" quiCK d,j,.l.aLancy, l.ow toughness
dry f.;tren[.~th; appr'ox:i,rnaLt'~ly l!)% rnm;L.l.y fine,
uli'.ll" to :"ubrounded, hard gravel; mater1al rn0c1erat().IY'~ + ~__'_'+-__'_'+_' 1
caJicJw c()nH~nted; strong reaction with HC1.
Max. ? :inch: Color: brown to gray;
Mo'i.:·;tUi:'(): dr'y.

6.0-10.0 Approximately '10%
to fine. ",<-md; approxi-
mately 20% fine, angu.lar to :;:,ubrounded,
approximately nonp.lw;Lic fines; mater,j,al mod-
erately cfJ.Liche celilented; f:JtronH reaction with lIel.
Max. ;.;iZ8: 2); inch; Color: gl"ay; Moi~;ture: dry

I . ApproximEd,ely '10% coarse to
ciand; appr'ox.i mat(;ly 2~)%

plastic fines, quick di latancy, low ,.toughnef3s and
strength; approxlrllately ~)% fine, hard grave] i rnate­

rnodnrately caliche cemented; strong reaction
wi til lIel.

Max. r;ize: 1 .Lnch; Co.1or: gray; Moistur'e:

Aru Ouituhnn Hench t ~)GA

~)'xlO'xH3'

Cl.,ASSIFICATION AND DESCRIPTION 01 MATERIAL

{MoE CHAIlT ·,"UNIFIED SOIL OLI\3SlF1CIITlONi
GIllE GEOLOGIC AND IN",Pl.ACf, DESCRIPTION FOR FOUNDATION INVESTIGATIONS)

'1.(}",·jO.O Approxi~-

matt; '.1 y ~:;ubr()\lndcd

.'·,und; approximately 3h% coal',;€:: to rille, angulnr to
~'Jubrollnded, :30ft and crumbly gcavel; approximately
:>% flO!1p J fine,,:;; fllI.l.teriaJ "trongJ y ca] lello
cCIHnntcd; \!leak to moder'ate reacti.on with llel.
Max. 6 inch: Co] or: gray; tvloisture; dry.

0.0--7.0 Apprnxi--
maLeJy c()ar~;c l,o riC, ':;Uh<.lJ1f~U lar to 8ul)1'O\lndcd

~;and; aPPl'oximatcl,y 35% c()ar"H~ to fine, i:.Hlf~uJ.ar to
Hubrounded, ;;ol:'L and crumb.l.y grave I; approxi­
mately ~>'Ir, nonpl.;:,\~;tic C.Lne~,,,; rnntcr'iaJ rnod('r<..lt(~ly to
~; Lrollf',ly co. 1 ichc cemcn ted; weak to modera te rene ti on +--~"--+'~--""'I-"'-~".~.+._- +'-~~""1

wi th He,].
Max.. z;e: 3 inch: CoJo1': grcJ.Y; Mo:i.6Lur(~: dry.

Aqueduct

] :·,ack

lnplacc c1(~n:,;l.ty te:-,LH taken at 1, 5, and 10' depU-l~l. Hole ",topped <''It predetermined depth of 101.t.y te:-5U:i LakeD aL 1, !), and 10 fee\..Hit a layer' of cobbJet; t'rorn '1.U' to 10.0'. l.np.LacC'
llo.l.e stopped <J.t the predetnnn:lned depth of 1.0.0 1

•
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CL.ASSIFICATION AND DESCRIPTION OF MATERIAL

_PflJICI G.-enL.I'.ul Ar-izO!la
Sta. 286'l"J5 40,I Lt., "of. q,

(SEE OHAln -"UNlfII:':O SOIL CLASSl!'lCATIONi
61"'£ G£OI.OGIO AND IN-'PLAOE DESCRIPTION 1'01'1 FOUNOATION INVESTIGATIONS)

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIGATIONS

Ci.O-lO.O Approx.imab;J.y
to t'inc, , ,-,and;
rna L\:ly 10% t'ine, Hnr;uJar to f::>ubrounded,
approx:i.mately 10% nonp.laBLic finef;; matoria,l
cal:i che cemi:mted i reacti on wi, th Hel.
Max. ze: 3/4 :inch; gray; Moisture:

0.0-6.0 Approximat()ly C:')% coari:'>C to

angular ,~and; "~PPr'ox:ima Le.J y 2~)%

planLic to low pJa:sticity f:ineH, qu-.ick dilat~lncy,

LOl.lghnc)f,;i"~ and dry gtrcngth; appr'oximately 10%
hard, anr.~ular to subrollndod, gr'~:J.ve.l; mater:Ln,l
to moderately (:a J j chc c(;rnen Lcd; weak to modera te
reacU on wi th He l .
Max. J/4 -inch; Color: brown;

()

()

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIGATIONS

Centra] Arizona

CLASSlf'ICflflON AND DESCRIPTION OF MATf;RIJ\L

ISEE CHART -"UNIFIED SOIL OL-ASSlfICATlONi
GIVl'; GEOLOGIO AND IN··PLAGE OESCRIPTION FOA FOUNDATION INVESTIGATIONS)

Approx'imate.ly 60% coarse to
;;lJ;;;;;gt/t~'t;;'"~;%'~OI};;:;~;lnand; approx.'1.matc~ly 20%
mos tly f.Lne, angular to Hubrounded, h<--lTd graveJ. j

approximately 20% nonplustic to low p,l,aGL:i.city
quick dilatancy, low toughnc;'lc'; and dry strength;
ma tel":i, al weakly to moderately cal iehe cemen ted;
mOd(Tate to strong rcaGt'lon wi Lh HCI.
Max. size: 3/4 inch; Col.o1": tan; MoiHtu1"e:

4.0·~1.0.0 Approximately '1:-)% coarse Lo
f'Lne, i:H' f;ubroundcd Hand; approximately
nonplastic, quick dilcd;ancy fines; ,,-\ppr'oximately
fine, hard gr'uve.l; 81;1'ong rea.ction wj Lh HC1.
Max. Gize: 1/2 inch; Color: tan; Moishu'c:

l.y tc~;t: taken at, 1, 5, and lO' depthf3. Hole r3topped at predetermirwd depth of 10 1
•



'I'ra,ceTrace
WITH THACE: OF COBBLE:S:
\;0 fine, angulC'u' to subang­
20% fines with loVi pli::tsU.c-

eli latancy, no dl",Y strength; approximately
prc~dom:Lnately fine, angula.r to
to hard grElvel j max. ~;i ze, 300

reaction with !leI.

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INvESTIGATIONS

TraceTrace

I,.. .lillach 1 ,
• r. ? 'x?"xB' _

,....... ".,,'n..
'In" f!J ..Ii. H,)66. S+

,". 4/8/80

0.0 to B.O ft. SILTY SAND WITII THACE OF' COBBLES:
Approximately 70% coarBC to fine, angular to subangu­
1ar sandj approximately 30% fines with low pJ.asticit ,
quick dilatancy, no dry f:d;rength j trace of coarse to
fine, prfldominately finc~ 1 angular to suban,i;~ular, hare
graveli max. size, 200 mOlj dry, brown; strong
reaction with Hel.

GIVE GEOLOGIC AND IN-PLACE OESCfllPTION FOR FOUNDATION lNV(STIGATION$l

CLASSIFICATION AND DESCRIPTION Of MATER!Al.
(SEE CHART -"UNIFIED SOIL OLASS1FICAT10Ni

1. f;ack

SIZE ANo TYPE
OF

SAMPLE TAKEN

8.0 l--.-~

-

DEPTH
(FfETl

lETTER !GRAPHIC

SM

CLASSIFICATION
SYMBOl.

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVE:ST1GATIONS

ful'" Salt-Gila Aqueduct ".jul Centra.I Arizona
,=~-=:M;;... -;,;;;--,-;:;,,~- '''''';'''- ~b '''~, n~ (.

10,11 II '"" '''''' Not "'lched ...... " ,,,'''",, Backhoe MF-tiO

-

c--·_C··_.L-,·_L~~L

REMARKS Sparse to no ground covcr'~"i~'~~ Maximum size cobble tal-\l'm fr'orn surface) was 200x200x300 mH).
Stopped test pit; at 8.0 feet due to strongly cemented material.

"N"'O'C":C:SC-,"'R-ec-orc-,-w"'o'-"c-,,-,c-,o-n"',"'"-,,c-itc-yc-,,-,c-,""o""o-,"'if-O-PP""'''-co'C"c-,,-o-n''C,-r-"-m-,,c-.-,-----·---------,.".,-....,'_~~_==."Jkb_L9.f ,!Q~,,~.,1_qE'..£LIt.1J.J,Q.Q,_.~_,.,"''''''_ .. __ ,__ --
~f Record aftl,lr watl,lr has reached its natural level; ql~e dote of reading odjocentto graphic s~mbol Of in remorks" ",co!8,Ob'~"~Ps'p',ic',!cf'·cgrg'r',I:,¥,,'yf,CnccR·.)m~.'r·k4,'.COsbti,C,',.',gft\ °O'w'O'b",,',·n',·",'m',),,"r"d 'r "',.m",d1
,HI Applicoble only to borrow pits and to foundotions which orR potllntiol SOUfces of construc",ll''''''c,.:m",'c:'';;:,':::''",''_--",=':';':";;:";;:::;=_~::"~=:.:::::"=e-.:.:=::c.::,,==::;::d:.c:::="~o ~:.::c;==--l

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIGATIONS

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIGATIONS

'I. 0 +--~~--+

G1m~ Heulin. l.b70. 0+

CLASSIFICATION
(SEE CHART -"UNIFIED SOIL CLASSIFICATION';

GIVE GEOLOGIC ANO IN-PLACE OE5CAIPiION FOR FOUNDATION INVESTIGATIONS)

to :).!'i ft. SILTY SANI) WITH OF COf.IBLES:
!\pproximateJy '70% coarse to fine, angular to sub­

s"md; approximately 20% nonpln,ntic fine,;,
quick dilato.ncy, no dry strength j n.pproximatcly 10%

t.o fine, predominately fine, to ~;ub-

friable to hard gravel i max. , 2!SO mm j

dry, brown; strong wi th

~rm~ """'''.- "" .,. ' _.

C\.A·S$IFICATIQN AND DESCRIPTION Of MATEHIAL

(SEE CHAflT ~"uNiF lEO SOIL CLASSIFICATIONl
(lIVE OEOLOGIC AND IN-PLACE OESCf'lIPTlON FOR FOUNOATION INVESTIGATIONS)

0.0 to '1.0 ft. SILTY SIIND WITfi TRACE OF COBBLES:
Approximately 70% coarse to fine, angular to
ular sand j approx:.i.mately 20% nonplantic fines,
dilatancy, no dry [-;trength i approximately 10%
to fine, angular to subangular, friable to hard
gravel; max. size, 200 mmj moist, brown; strong
reaction with IIel.

SIZE ANOTYPE
OF

SAMPLE TAKEN

OEPTH
(ffETl

SM

LETTER

CLASSIFiCATION
SYMBOL

REMARKS: Sparse 'Co no ground cover of palaverde trees, bUflh(;s o.nd cact;i. Maximum size cobble taken from
200x300xfSt')() mm. Stopped test pit at '7.0 feet due to f:3trongly cemented material.



II II'

TraceTrac~

Alii luilulln . It~ach }

II.mj,,~- 1~L'.x4' x7. 5 'I........ J. _15·_ i'.!;'.(!IY'

CLASSIFICATION AND OESGRIPTlON OF MATERIAL
(SEE CHAR"T -"UNIFIED SOIL OLASSII'1CAT10Ni

GIVE GEOLOGIC MID IN-PLACE OESCA1PTION FOR FOUNDATION INVESTIGATIONS)

0.0 to 'I.:> ft. SILTY SAND WITH THACE OF COBIlU;S:

Approximately 60% coarse to fine, angular to subangu
1ar sand j approximately 20% coarse to fine, predomi­
nately fine, angular to sUbanguIar, fri.able to hard
gravel; approximately 20% fines with low plasti.city,
quick dilatancy, no dry strengthj max. size, 350 mmj
dry, tanj strong reaction with Hel. f--~~--I---~~--+-~--+---+~~--j

1 Back

-

OEPTH SIZE ANO TYPE

(FfETl Of
SAMPLE TAKEN

CLASSIFICATION
SYMBOL

LOG OF TEST PIT OR AUGER HOLE
FOR SORROW AND FOUNDATION INVESTIGATIONS

______=:;.,.'i,••"..~:"·""':~~i::.~g-,,::nliditl A~aqIJJeecdlluCl CCOlt ''''_'''.... ~"3,te::a=n 10,,rcal,lo.,..:.:Aor:ri.=ci----'Jzan.,'__a ."", n •••".. 15n 0+

h,,.,, ."" (ml' Not Heached ....., " 1"....," Ilaekhoe MII-eD A/7/S0

I-----+~-I '7. b

TraceTrace

Alta '"il'..I1I" -"~.I",."_': '" ---I
Cltu4 I'''',ii.. _,,,:c,,,,,,,: __ '" ",..""""" """,_.""". "....,... ,,";"'(;):,X,o':, __ ~ I

GIVE GEOLOGiC AND IN-PLACE OESCRIPTION FOA FOUNDATION iNVESTiGATIONS)

OLASSIFICATION AND DESCRIPTION OF MATERIAL
(SEE CHART -~UNIFIED SOil Ct.ASS1FIOATlONi

LOG OF TEST PIT OR AUGER HOLE
fOR BORROW AND FOUNDATION INVESTIGATIONS

0.0 to ~).O ft. SILTY SAND WITH THACE OF' COBBLES:

Approximately 60% Coarse to fine, angular to subangu
lar sandi approximately 2b% fines with low plaBticit
quick dilatancy I no dry strength i approximately l~j%

coarse to fine, predominately fine, angular to sub~

angu.l;:,u', fri.able to hard gravel; max. E;ize, 2bO mmi
moist, tan; st.rong reaction with HC1.

. .

-

REMARKS' Sparse to no ground cover of bushes and cacti. SmalJ scattering of surface cobbJes. Maximum s.i.~e boulder on
surface WEl.S 2~)Ox3()OxgOO mm. Stopped test pit n.t 7.~) feet' due to strongly cemented material.

orestimotl,lc;l}

iI b, of cock camol,dI '00

ii,,,,, buCk "ecific aroilt~fI~o~~~~~:s. ,totino bow obtoioo&A"ricabl, Ohlv to ,,"'. ,its ond toorasfimottld}

excavation was

AlII '''iJ..ii".,'··':?C'·'-',,,c..=,~·--1

__________ Rimi Ilmtiu~JJ274_~..Qj~.~~ ~ A"ru """"1111'-'" ~'--·:"::::·····················I

LOG OF TEST PIT OR
FOR BO~ROW AND FOl,JNOAnON INvEsr;'GATI'ON""-

0.0 to 3.0 ft. 31 LTY SAND WITH THACE; OF COBBLES:
Approximately 65% coarse to fine, angular to subangu-I- --I---__--t -+---+----j
lar sand i approximately 20% nonplastic fines, quick
dilatancy ,low toughness; approximately 15% coarse to
fine, predominately fine, angu}"ir' sub rounded ,
friable to hard gravel; max. size, 200 mm; moist,
brown; f-itronp; reaction th HCl.

3.0 to 1".0 ft. POOHLY GHADED SAND WITH COIHlLES:
Approximately 60% GOFl.I'f,e t~o fine, coarEiC
to medium, angular subangular Eland;
30% to fine, ao,p,ular to friable to
hard "sravel; appre)ximately 10% nonplastic
quick dilatancy; max. , 2~jO mm; dry, brown;
strong reaction with HC1.

1. suck.

Gl.ASSIFICATlON AND DESCRIPTION Of MATERIAL ~~~~~~~~~~w~~~~~~~~~(SEe OHMlT ""UNIFIED SOIL OlASSIFIO:A'rIONl
GIVE GE(,1LOGIC ANO iN~PLACE OESCRIPTION FOR FOUNOl\TfON INVESTIGATIONS)

+_._-_._--+._--------_.._._-------- -----_._---_._~----~-----

3 .0 +-------l

O£i'TH SIZE ANO TYPE
(FfETl OF

SAMPlTE TAKEN

IItl'

.--+-------1 1" . 0

SM

CL~SSIFICATION

SYMBOl.

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION iNVESTiGATIONS

low to rn;:::f;:~:~c~,~';"'r~:.,~: t~medium t
<,;trong

L.O 3.~',) ft. WELT, G·I'tADED SAND WI'l'H COI3l3Lli:S AND
BOULDI.;F{;): Approxi.mately :)0% to

approximat:eJy 40%
Lo hard

with low pl<:::l.sticity, quick
3bO mm j dry, brown;

J f3ack
1- + . -13.:)

REMARKS SparfH-, no ,ground cover of bushes and cacti. Moderate amount; of decomposed granite.
cobble ta.ken from excl.lvat:Lon waf:> E>Ox300x300 mill. Predond.nately decomposed t~n.'l.n:i..te throughout tef3t
te~:;t p:i,t at Th.U feet, limit of backhoe.



16,3 14.8 93.3 30.2

04.3 19.4 89.2 15.5

119

l?? .6

26.1 10.1

11.5 17.0

07.B

31.4

129.4

24.2 11.4

115.3 15.5

·rf;i aTTie'densi ty- tes t.
I n-p"j g~~GPO 1977/Tl7"00'1/12sa Rag,a

samples on wlJ'ich Proctor test was run.

2, '70 2. !,9

2.67 - ..

2,71 2.62

2,77';5,61

2.n 2,62

2.6!; 2.49

2.70 2.59

2.67 2.4]

2.71 'l.57

2.69 2,32

i,,·

i
:.1

'"";j
z
&,
Ji

NIP

NIP

NIP

11

Nil'

NIP

NIP

Nil)

39

?l

(I

31

?al.t~"i la!\quedyct, Reach 1A

2<3

3<3

11

34

11

77

31

40

45

63

68 17

52

50 11

60

7B

30

??

34

44

32

] 5

12

36

12

13

Sf1

SM

SM

SM

SM

GM

SW··SN 0

SM·ML

SUMMARY Of PHYSICAL PROPERTIES TEST RESULTS (Proctor Compaction)

o.0- 11. O. SM

NOTE: Number!>' in parentheses ore metric cq1ivaJcnts of numbers directly abC/lie.

3'
fn
m

~,
o
"
I~'

'l'rclCt'

CI.ASSlfCI0ATION AIVO OESCRII>f10N OF MATERIAl

(SE£CHART·· ..uNlflf.OSOIl.GLASSlf'IOATIl)Nl
GIVf. Gf:OI.OGIG AND IN"PL,MJf. DESCRIPTION FOR ~'OUNOATION INVESTIGATIONS)

'7.0 to 10.0 ft. WEI,], CiHAlllm ~-;AND \lJI'!'l! {;()Bl)!,l~i,;:

Approxima I.e l,y :):-/X, coarf;l; to f-i.ne I pr,;dorn i.naLl.~ l,y
coan.w [;0 medium, anguJ !IT' to ~:\.I.tb~mEu I at' Band j appr'()x-~

im:.:l.tely 3~)'X, (;oars(; Lo fLr}(;, ,·mgu)nt" \'0 ,'iubangulur,
friabJc \'0 h;:lCd gCHVC]; approx-LlIlatc;Ly 1.0% nonpl

fi nes. qu,'i, ck d -j "j tancy; max. ,.; j %'c, :1()() 111m; dry t

brown; ~',Lr()ng rcacti,on with !Iel.

to 7.0 fL. :';LI:l'Y ;,:;AND WITH 'fHACI': 01" COBB],j,::-;:

Approximatc.ly 60% coarse to f.'i.nu, pcC'dom:i,nnte"ly
coarse to Jnf,di.um, angllliH' to i'lulJan,p,ulac f-,and;
LIlla te.J.y 2~'i% (;Oanil' firw I prcdom'i nil I,!:' ly f inc I

I [H' to subanguJ al', friah 1.c tu hard grave l.; apprux 1.-­
matc:ly l!')';{, ncwpLa:,LLc fin(;r" ([uick di"lntaHcy; max.
,:;:LZt;. ?bO 111m; dry I b['01;1I1 i c, tronr~ c(:nt: U on tll He).

:l 0.0 to 14.0 ft. WI';1.). CfHADJ·;n SAN]) Wj TI! THACh' OF

Approx irna Lely '10% coa1':';(; tJ) fir\(: I pt'cdornina tc 1..1
COiu',,;e to mod i \IIT1, ,'lngu '\ ux to ,;uhanf-\\ \ 1 :;ilnd; approx-'·
ima Lely 20% COiH'f.'e to fine, <lngu I I,,(J Gu])angll,J,ar,
ft'iab}() 'Lo hard gravel j approx:i,maLe.l.y 10% nonplant.ic
fine,3, quick d.LlaLancYj max. j 1:)0 mmj dry,
brownj weak T'();:lct:1.on w.i th IIC'I.

L.OG OF TEST PIT OR AUGER HOL.E
FOR BORROW AND FOUNDATION INVESTIGATIONS
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SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS (Proctor Compaction)
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NOTE: N,lmbers in parentheses are metrJc equIvalents of numbers directly above.
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COMPACTION TEST
f -.. - ,..... . ---.--, .

--:<USGPO 1917/717-00'1/1266 f~ag.3

.

....

. - ....

f--.... j. j-.-- I .,
.

2.702,48 1 119,7 13.0

2.72 2,57 131,7 8.3

2.70 2.44 115,7 13.2

SPECIFIC GRAVITY
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CONSISTENCY
LIMITS
I ·T·- ~ .. ·f·"

_~_.:.,~,~~ NO. 4

35 IN/~
36 I

33
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I·

7

14
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.. FI,ATlJHE. S~lt;:(;ilaA.glJf)cl~q.....B~~~~lA
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64 I 1516

2455

PARTlCLE·SIZE FRACTIONS
IN PERCENT

Sr4 9 25 55 11
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SUMMARY Of PHYSICAL PROPERTIES,TEST RESULTS (Proctor Compaction)
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IDENTIFICATION

NOTE; Numbers in pMentheses are metric equivalents of numbers directly above.
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A.E=~9:.s.fll 0,9-30.0.
...... P71uz.".SG10,0720.0

..... '.. P·,10fi~S.G1 .. 3.0.720.•. 0_

f .... PclV9:$GJ3.. 0- ;)0:0

~ Ip.:ITz:SGI ~,:o:I,O

r;; \D. 7.0

I I ..-+ .
- .... -- .-- .... I -.-- . .--..

f-. - ~Ote: -fir- dation anillysiscnmir\l5-·g inch fracHon,
3' -
Hi ... --- - ..
--f I··· .
1~= 1- .--- ._f- .. . :~.. ...

o r-' -. . ..' ..

I
" f-.. -- .. . .- .
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SUMMARY Of PHYSICAL PROPERTIES TEST RESULTS (Proctor Compaction) 123

TABL~ 3::StillL,_,__
._' SHEE'I'_l- OF_I.._

FINALSETTLEMENT

20 1.83 2.10 1.74 116.6

20 0.68 0.87 0.54 106.6

20 0.84 1.33 1.03 107,.,Q

20 0.42 0.80 0.54 114.6 3.3 5.0

20· 0.70 0.98 0.75 126.3 30.6 1.7

20 0.62 0.88 0.63 110.9 14.2 2.1

----,---------
PLACEMENT

SM

SUMMARY OF PERMEABiliTY TEST RESULTS
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z
o
t=-<_J
vO
-l1J
"-",;;;,.
VI VI
-<
J
V

- SM Proc

SM 113.7 11.7 95% Proc_

SM-SC 125.1 7.1 95% Proc

SM 109.9 12.0 95% Proc

AP-99 0.0~30.0

AP-102 0.0-20.0

AP-10§ :LO-2Q.0

AP-109 3.iJ:30.0

AP-112 0:-0-7.0-

AP-112 7.0-20.0

IDENTIFICATION
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LlMI"fS

FEATUI1E "I,U,';,AI,;,H, ,J"C'_,."_AL",,'_f_',',IJ_J,J_,',A._.A,Q._U_E.ll_.UC,'j'__ _ , _

PARTICLE-SIZE FRACTIONS
IN PERCENT

~ '"
" :1 >- ~ ).\j '":;tr. w"..( >- ~ ! >- "'~ :;.ci ", '"~g OE i -' a; z

~~ ~
WN'

r' " ::; W
Z " " ~a; ~~

~~ m~ " m

~ '" ~ ,,- " ::>>- <,'01
O~ " ;; ::> ..

x~ ~.10 00 :5 z ..
~8

t;;~:Jo " z i .. " ~" i:i"'
.. :l

~
::;

iJi .. " '"

IDENTIFICATION

'" "
w "'" '"~ '" "~") '" ..~ ~z '"'" '"" "IL, Z

" w
:1 .,

""

Pfl0JECT

~
rn
I'n

I':'
()
01

IN t"._, ,._._. ,__ .., __ .-' , • .l_. -> ._L .L _____ .__,"--__'-__.L_

SUMMARY OF PERMEABILITY TEST RESULTS
124

SM·-ML 1Q5.9 16,1
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Salt-Gila Aqueduct, Reach 1A-Central Arizona Project-Arizona. Outcrop of blocky Precambrian
granite along south bank of 6- to 8-foot-deep dry wash located about 50 feet upstream from
alinement crossing at station 36+75. Photo CN344-330-7243 NA

126

Salt-Gila Aqueduct, Reach 1A-Central Arizona Project-Arizona. Low ridge of Precambrian
granite intersects canal alinement at station 51 +75. Note weathering of granite to form rounded
blocks and boulders. Photo CN344-330-7244 NA

127

Salt-Gila Aqueduct, Reach 1A-Central Arizona Project-Arizona. Strongly cemented caliche
layers occur at ground surface in alluvial fan deposits in the vicinity of canal station 106+00.
Note numerous chips of white caliche scattered about surface. Photo CN344-330-7245 NA

128

Salt-Gila Aqueduct, Reach 1A-Central Arizona Project-Arizona.
General view looking upstream (vicinity of station 218+00) across
gently sloping alluvial fan deposits. McKellips Road crosses center
of photo, and Spook Hill and McDowell Mountain on the horizon.
Photo CN344-330-7246 NA

129

Salt-Gila Aqueduct, Reach 1A--Central Arizona Project--Arizona. Inselberg of Precambrian
granite approximately 130 feet high, surrounded by alluvial fan deposits. Hard granite outcrops
at base of hill are about 400 feet right of centerline, station 218+00. Photo CN344-330-7247 NA

130

Salt-Gila Aqueduct, Reach 1A-Central Arizona Project--Arizona.
Wuathered granitu in hillside adjacent to Station 218+00 showing
partly wuathured out potash feldspars (maximum sizu 2112" X 3%").
Photo CN344-330-7248 NA
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Granite Beef AqueduGt, FlefJch 12··Salt·(lila Purnping
Plant·······Central Arizona project·······I\rizoflll .. Precarnbrian (jranite
in Gut ,llon9 old jeep tr1.1il, 1.1Pf.H·mdrm..lte st:ltion 808+00. Photo
CN344·3304268 N/\

132

Granitll Flel"f I\qrlilduct, Illl/.Idl '12 <,);cllt(:iila Purnpinu Plant···C:rmtral Arizona Project···Arizona.
Closeuf',') of f)roearnf)ritlH nranito rirltl'l' (yf l-{)Of ~:d'I()l!\finq GO;JfSe,,,or1.Jined, prclr)hyriti(:
tliKtllnJo PIH.lI:O 1\1/\

Cinmite f{eof AquHduct, Headl 12SaitCiila
PlantCHntnll Arizona ProjHGt······Arizona" Hoadr;ut
(pfflr), west side of Bush Hinhway lielH pwnpinn
Photo C:I\I:l44<l30-4210 1\1/\

Purnpinn
in (jranite
plant site.

134

GraniHl fleef AqUflduct, Headl 12·$'1It Gila Purnpin(j Plant Central Arizona ProjHct--Arizona.
floadcut in nranite (peflr) on east side of Bush Hinhway irnrnfldiat!lly north of GranitH Reflf
Aqullduct, Hench 12. Note !;rnall rock intensity of jointin(j, and variabl!l weathflring. Photos
CN:{44<13042f%1 1\1/\ (telp) ..md 1\1/\ (lower)



1616.0

WITH COBBLES: !\pproxi­
sUbangulaY' to subrounded,

moderate to no surface coattng;
approx i ma te 1y 40% coa rse to fi ne , ar to 5ub-
rounded sand; approximately 5% non·pl fines,
dilatancy; slight to rapid reaction with HC1.
f1ax. size: fl inch; Color: broym; Moisture:

.0 POORLY GRADED SAND WITH TRACE OF COBBl.ES
BOULDERS: Approximately 60% coarse to
to subrounded, clean sand;
fine, subangular to hard
surface coating; trace of non-plastic
rapid reaction with Hel.
Max. size: 13 inch; Color: brown;

LOG OF TEST PIT OR AUGEFl HOLE
FOR aORROW AND FOUNDATION INVI:,srIGAT10NS

10.0 CLAYEY SAND WITH COBBl.ES:
coarse tof"ine, sUlJangular to sullrc'undpc
imate"ly 30% coarse to fine, ,
hard grave]; approximately 20% sl to mf,dium plasti
city fines, medium to quick dilatancy; slight reaction
with HC1.
t1ax. size: 5 inch; Color: brown; f10'!sture: moist.

o

5

hard

vie t.

Color: brmvn; 11oisture:

3.0 WELL GRADED GRAVEL MITH COBBLES:
ly 60% coa rse to fi ne, to s ubrclUn(le<j,
gravel, with weak to no coating;
30% coarse to fine, sUbangular to sulilrc)Undec, sand;
Approximately 10% medium plastici f"ines, medium
dilatancy; slight reaction with
t1ax. size: 10 inch; Color: brown; Moisture:

136.------_._------_._--_.__.._--_.__._-----------(

te and pa"lovcrde trees, greasewood and sagebrush .. Sparse
from excavation was l3"X13"X16". Moderate micaceous content

from 7.0' to 10.0' was unsuitable as aggregate.

POORL Y GRADED SAND filTH COBBI.ES:
60% coarse to fine, subangular to rounded,
approximately 4D~1, coarse to fine, an~lular to rounded,
hard gravel; trace of non-plastic fines; rapid to
reaction wi th HC1.
~1ax. size: 10 inch; Colnr: brown; ~histure:

CLASf,IFICflTION fiND DE"'Cf~IPT!ON OF MATE/HAl

(Clf.f.CljART-"UNIfIEOSOllCL:>.SSlfIGATIONj
GIVE G.:OLO(lIC AND 1i'j-P\,ACl; Ol::SCHIPTION fOR fOUNDA'f!ON lNVf;STlGATIONSl

3.0 ..-6.0 POORLY GRADED SAND VlITH TRACE OF COBBLES:
Approximately 80% coarse to fine, subangular to sub­
rounded, clean sane!; approximately 20% coarse to fine,

to subrounded, hard gravel, with weak surface
; trace of non-plastic fines; slight to rapid

react.ion with HC1.
Max. size: 4 inch; Color: brown; ,~oist.ure: moist.

6.0--9.0 WEI.l. GHADED GRAVEL \HTH COBBLES AND TRACE OF
BOULDERS: Approximately 70~1, coarse to f'ine, subangu- r"-'~"'j"-'-'-- t--_ -I .. _ -.-._.-r-.--.I
'Iar to subrounded, hard gravel; approximate'ly 30%
coarse to fine, sUbangular to sulJrounded, clean sand;
trace of non-plastic fines; 51ight to no r·eaction I'ith
HC1.
~~lX. size: 13 inch; Color: brown; ~loisture:

Cl..ASSIFICATIDN ANI) OE8CHIPliON Of' MATERIAL

(SH. CHAln -"IJNIFI:otJ SOIL CLAS~IFIGATION1

GIVE GEOLOGIC ANO IN-PLACE DESCRIPTiON fOil f,)I)N()t\l'IO~1 lNVnTIGAT10NS)

POORl. Y GRADED SAND WITH COBBl.ES TRACE OF
BOULDERS: Approximately 60% coarse to fine subangular
to subrounded, clean sand; approximately 40% coarse to
fine, angular to subrounded, hard gravel; trace of
plastic fines; Slight to no reaction with HC1.
t1ax. size: 12 inch; Color: brown; Moisture:

6.0-17.0 POORLY GRADED GRAVEL WITH COBBLES AND TRACE
BOUl.DERS: Approximately 55% coarse to fine,
to subrounded, hard gravel, with strong to no
coating; approximately 35% coarse to fine, subangular
to subrounded sand; approx mate'ly 10% slight plastici
fines, quick dilatancy; sl ght to no reaction with
Max. size: 12 inch Color brown; t1oisture: moist.

4 sacks

4 sacks

6.0

17.0

CLASSIFICATION
SYMBOL

SP

GP-G~1

_. HI1! .....L'::Ch1,",U:"'Y"... 'O

0I,1~ to Wiler 1ml'

Moder,te ground cover of rnesquHe and trees, and sagebrush. Hairline roots from Ll
s,)arse amount of surface cobbles. size boul taken from excavation was l3"X13"X16". Moderate
c~ntent throughout. Stopped test pit at 17.0 feet, limit of backhoe.

REMARKS Moderate to spars0; g.rou~d cover of mesquite and paloverdc trees, greasewood and sagebrush .. Sparse
of s~rface cobbles .. Ma~lmum SlZe boulder taken from excavation was 8"X12"X20". Clay seam from 7' to 8' at one
of Pl t. ~1oderate ml cac eous content throughou t. Stopped tes t pit at 17.0 feet, 1imit of backhoe.
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brO\vn; H()istl1n~: mo'lst.

GU\S~\IIICAYION AND OEsCr,IPTION or MAT!.ilIAl
, (,\f.EGHART-"UNIfIFllSOII.CLA,5S:fIGA t l(JNt

GIVI" GEO\ OGle AND IN '~'I ACt. or.~,Cf<II>fION 1f)1~ rOliNOAl ION INVf,Sl"IGAl"IONSl

liO 10.0 POOf,1Y GRAllfD GRAVFl. I,ml COllfJIIS: Approxi,
fililtely 60'10 coarse t.o fine, suhan~j\dar to suhY'ounded,
hd rd qr" v" 1 IviLh s to no SlJ dace COil t'i nl.]; ilIlPI'ox'i 0'1
Illdtply 3~)% (;OiH'S(~ to ne~ subanguli:lr to subroun(h~d,

b% Ilonplil':tic fill"s; sllqht to I
wi 11(1.

~;i7(\: 'inch; Color: brown; r~oistut'(~: nl01',;t.

LOG OF TEST PIT O!1 AUGEH HOt,F,
Fori BCi/WOW AI~f) f'(lUN(JATlON lNVfc~n IOAT10NS

',Ill i\f,lu)'fl'[­
Of­

';('MI'I F lAlnl~

I ,;ark

IO,n

I\quedllc L PIO)Hl Cen tra 1 Ar i zona
tOMdi~al~, N 81 Ii ~ 6'14 f

I I ' ' thl~Qd If..' ..1<."""''''''O Bi\ckt\(,)(~, '

I ,'l:O

moist,

OF' TF:ST PIT O!'l AUGEH HOLE
BO/HWW ANO FOUND/I rlON INVESTlGA rI(,)N~

1617. :1

J:1U-l8" " "

1/.11 111.017.0 WI:LL GI,AIlEIl GRAVU. i,ll'll COBB! ES ANIl mACE 01
IlOlllllll,,5, Approx'lmiltc'ly 6:>% coarse to fine, subaillJu'ldr
to suhrounded, ~lCH'd , wi th lIloderat(~ to weak sur
fac(~ coatjr\~J; l:P']y 3:5% coarse to r-ine~ sub,,,
anqultlY' to subrouncl(~d, c'lean sand; tnlCE~ of s"liqltt

L1cHy fill(~s; sllqlll: to Il1fJdium reilction with IICI.
';ile: 12 incl1; Colol" Ilr'OIvn; i,joist\H'''' m(";sL

Ilsh, lIi1i,"1 ill" l'o~tS 'from 0.0' to
I1ricill.:"()US COil ten t th,'orHJllOut· Stopped

10I

10

10

G: M::SIFIGAlI0N MID [)r~;(~Hll'rl()N {)I MA1FHIAl

(OlE!; CIIIlI'1 "UNII" I~U ~on GI IIS:-;I~ ICATI()N;
',lVI, GfOl QBle /HH) IN I'LA>:C n[,>GI~IF'1 ION I-O'l ~"')t)l,O(1T ION lINtS I ,,,A T)(HJ ,>}

PI~ )r. ~ t

C~nl~lnJt~1 "

Met1I~~~! [HH'ltl~n """"",,", ,,,.... ",'"

2.IHi.(J POOIUY hHAIIFl:' I'HAVI.1. ,IITII COlJlllrS AND TRACI:.O,F [I

IlOlJl.IlIRS: (8~ CO",'SfJ to fine, subanqll'laY'
t'.o , l1ard ql'avel, vfith weak to stnmq Sill',
filce cOdt".itl<j; i:\pproximi,1tE~ly 4~)j{> COiH'(;e to f"ine. sub
dn~jljldr' Lo suhY'ound(\d, c"lt.'tin LriH:e of non·"pli}~"'Uc

filII'S: ';1 iqhL to I'ill,id rhlcl,ion vi Lh IICI.
HilX. sizp: 14 inch: Color: hy'own: f1(dsture: wet.

/lqllPilllcL

I sack

-1 ';dck'. 0 .. IH', () 1'00HI.'1 GHADFil S/IND WI III COIlI\I FS AND TH/ICI: 01
lSOlJLDF[<S: 70% coars(~ to firH~~ Mlq\;"](H'
to sUhanqulal~ C'jf~d() ; appl'oximate"ly 30% COdr'se to
f'ir\(~, dr to Y'ound(~d~ hard , vri Lh weak ';\H'
["'(:lce coa lTt.lCe 0 f non","p1as f"i rws; s"l"j qh t to
lII"d i 11111 vii tI, IICI .
11<1 X , size': '12 inch; Coior: hrowlI; Moistul'e: mO'isl:,

2.11 1 4 S,tt:ks I
1>.11 I

111,11

i2.0

SP

GP

GI'

fu\m~ ~;rll l d

"", 110 II',?O) t1Sh:]

U~91~ l~ Ihlel 1m!' No t "",""',',""",,.,.,,•.••,••••,',•.
c;'~s~;'lrl;'AIION I

~>YM[)()l.

I
f",w'''''1

I

I~CiJcl1 3, Qlleen
Area OIlII.r.lho~ CrQ(~k

~PPUl UII~EII),ni11 !; j

.. .... , ItjZ

Gro"r~ flmtwn 1620" Ii

",,' ,10,)8 '"

!)rOVJn~ ~lo"j'~Lure: ll1o'ist.

PlilW1 Cf l nt.rdl/\ri7011d
f:~~lil1,llll1 N n14 ,,700 ! b3!'1 ~ :;()H

i~,1thr,j ,)1 HCllllWl1 l1ilckhoe Hi c ,'\(j

~Ul)all(llllar to sub··
2()';{, C:Oilrsc to fine,

I wi t'.11 weak sur,
fines; sl iqhl. to

MAlL IlIAI

"1INIf!fnS'lILGIA',f.:llGA1IONj
0\ 'i(:nlf'Tl(1ri lOll H/\JNllAfIUN INVfbl<GA,ION$)

,lHi.O POORI Y GIUIIlID GIUIVII ,JIIII COlllJU:S: AppY'oxl··
maLely b:)f, r()(n";{~ to rifl(~, $ul>dn~.Jql1H' to q./brounded,
hard ~JY'(lV\:J v/Clak ttl sLrot1q suy'face coat'illq;
approki!!k\ CO\lt':l(' to f-j lar to sutH'oundod
sand; ~');{, non p'l tl\;s ~ qu i ck
dildtancy', iel rhld,ion with IIC1.
MdX. sizl:: ~)n)\ll!l; Noisturp: moist.

(i"O

'UI

(,1',(;11

Le. and pa 10 v(' nle trf~es, Oy'"" ';0'010",,1

bou"lder tdkpn fr'om excavilti'Dn
14.0 led.. Mat"I'fa I

,(i ,III 2.0 I'I)(IRI Y IiI{AIlIIJ IiI{AVFL WIlli COBflLFS: Approx i
lnatelv Gm!, coar'~;c~ 1;( fine, sllban~luLH' to subY'ounded,
fliH'd ~F'I'VCJ", wi l:h \I/cdk to stnmq ~;u)"fi)cP (:oat"in9:1 dp
prox i lila L(\ J 40(~ eoa r S(~ to f"j fl(~ ] a r to ''; ub'('ounded ~

cl(~(lll , lTa("c~ of non"p ~ quick dlLl"l".rHlCY'
s I i qht 1.0 rn"di um re"c I:i on wll.h IICI.
t~ax. sizf': <) inch; Color': bY'ovJn; r~oi("";tuY'(~: w~i;.

t1odf~rate amount of surfac(\
contc,l\t tl1rouql1out tes l' Vi

n,9,o l'OnPIY GRAIJID ilHAVU IIlIH COBB 1[S ANiJ IHACF 01'
B(lWIII:P'i: /lppl'oxilllilL,'iy (in'7, (();IY'se to fine,
to s~d)f'u\!nd(:d, IldY"{1 " \'Ji th vJ(;ak to ~;tron9

coa t I nq; 40;::' CO(H'<;; (' Lo f i nC' <; uba nqu I iH'

to dppl"oxinwLcly 101/1 s I pLl:;Ucityi
f-irH~(t, q\rick to iUIll d'ilatancy; ';liqh1. f'dpid Y'r:
ilc1.'ion vl'i Lh IICI.
M,:uc sizp; 12 inch; CoJo('; brmJ/l; r~()ist\H'e: moist.

U: ilnd pil to vprd{\ t.n'f?~~

fnHil ('XCilvat"ion w(\:; 711
•

MilLel'i,,1 fr'OIll li.Il' to 9.n' UllsuiLilb'lc,
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Trac
POORL Y GRADED GRAVEL \lITH COBBLES: Approxi-

60% coarse to fine, subangular to rounded
, with moderate to strong surface coating 'ap­

pr:lximately 30% coarse to fine, subangular to <ll!hrrlllnrl_

sand; approximately 10% non-plastic fines, quick
slight to rapid reaction with HC1.
g inch; Color: brown; 1'1oisture: moist

144ofSheet

-

-

CLASSifiCATION 511.E ANOTYPE CI,.AS'JIF1CATION AND DESOfHPT10N OF MATEf~II"L [VOLl/ME 01'"1 Wf.ICiflT Of PFRt.ENfllGE • WEIG~n Of 1f'(1lC~NTN..t

SYMa~L __ ?fE:ETT~ SAMPL~FTAKEN GIVE GEOlOGIC AN~ST:._~:~~~-O'~;6RI~:Tl~O~Lf~~A~g~~~~~jIOONJ INVESTIGAtiONS} !~elc5AMpt.(C 01' •PI.Ul; S-INC IUJMf.

~,~,~,,~,:.-_-l:-i':';-~';::PH~'1----!---.-+-----.=-~_::::==_::~~
12.0-14.0 WELL GRAOED GRAVE-C~WITfl--COBBLES:-A-!;p~oximate-

1y 70% coarse to fine, subangu1ar to subr?undea, ha;d
gravel, with weak surface coatIng; approx'lmate1y 25% .
coarse to fine, subangular to subrounded sand; approxI-
mately 5% slight to medium plasticity fines, medium
dilatancy; sl ight reaction with HC1. .
Max. size: g inch; Color: brown; MOIsture: wet.

orustimote.:l)

co~er,of mesquite and pa10vcrdc trees, greaselvood and sagebrush .. Slight to sparse amount of
Halr"ne roots to 7 foot de~th. 11aximum size cobble taken from excavation was 7"XI0"X12". Moderate
throughout. Stopped test pH at 16.0 feet. ~1aterial from 15.0' to 16.0' not suitable as aggregate.

NOTES: Record 'woter test and density test dora, if apPlicable, under r"marks,
~< Record of 1lj.r water has reQC:had its natural lave!; givtl: date of reading odjocentfo qNPhic symbol or jn remorks~
jill Applicaole only to borrow pits ond to foundotions which oNlpohntiol sources of constrvctlOl'l materialS"

-
REMARKS:

WITH TRACE OF COBBLES:
Ppprox irna te ly 80% coarse to fi ne, angu 1ar to '"~lrn"n,id
sand; approximately 15% coarse to fine, angular to f---- ..--+----j----l---~--l-·---·-__+
subrounded, hard grilvel, with Iveak to no surface
coating; approximately 5% non-plastic fines; slight
rredium reaction vlith HC1. .
Nax. size: 7 inch; Color: brown; ~10'isture: moist.

LOG OF TEST PIT OR AUGER HOLE
fOR BORROW AND FOUNDATION INVESTIGATIONS

.5-6.5 POORLY GRADED GRAVEL WITH COBBLES:
nate1y 50% coarse to fine, angular to , hard
gravel, wlth weak to no surface coating; flpproximately
50% coarse to fine, angular to subrounded clean sand;
trace of non-plastic fines; sl'ight to medium reaction
to HC1.
~~ax. size: 11 inch; Color: brown; Moisture: moist

.5-8.5 POORLY GRADED SAND WITH COBBLES: Approximately f--.-.-----l--------I---.--+----+.------.j.
60% coarse to fine, subangu1ar to subrounded, clean
sand; approximately 40% coarse to fine, subangu1ar to
rounded, hard gravel, with weak to stron,J surface
coating; trace of non-plastic fines; rap'id to no
reaction with HCI.
Max. size: 9 inch; Color: brOlvn; f1oisture: moist.

0.5.
mate1y 50% coarse to
hard gravel, with weak to strong surface
approximately 45% coarse to fine, subangular
rounded sand; approximately 5% non-plastic fi
um to no reaction with HCl.
Max. size: 10 inch; Co lor: brown;

5.0-16.0 CLAYEY GRAVEL WITH COBBLES:
60% coarse to fine, subangular to subrounded,
gravel, with weak surface coati
coarse to fine, subangu1ar to sulJroun,Jed
mate1y 15% medium plasticity fines, medium to
dilatancy; slight reaction with HC'I.
Max. size: 8 inch; Color: brown; Moisture:

DEPTH SIZE ANO TYPE
(FEET) OF

SAMPLE TAKEN

CLASSIFICATlON
SYMBOL

.- --:::--_:_--:-:::-__.-:-::::-=-__:_-=-:--::------"'Sl.!She'i!;....LQL2---__
LOG OF TEST PIT OR AUGER HOLE

roR BORROW AND fOUNOATlON iNVESTIGATIONS

REMARKS'



4 sacks

6.5
8.0

SP

GP-GC
6.5-8.0 POORLY GRADEO GRAVEL WITH COBBLES: Approx ima te

ly 55% coarse to fine, angular to rounded, hard 9ravel,
with strong to no surface coating; approximately 35%
coarse to fine, subangular to subrounded sand; approxi
mately 10% slight to medium plasticity fines, quick
to medium dilatancy; slight to medium reaction with
HC1.
Max. size: 8 inch; Color: brown; Moisture: mQist .

CLA~~~~~ALTION ?Ff:ETr~ SIZE ~~T'(PE CLAS5;;~~Ao:~~~ .~'~~'f~::~~~:~~~~~S~~C~T~;N~RIAL

~-..:\:;:7':"-;-:":':::';_-"f-:::"::;'"::;"t--- __+S_A_MP_L_E_TA_K_EN+~__'_"_'_0'_0'_0_"_'_A~~~~~~C:"~P_'_IO_N ~:.':_"_O_AT ~~_,,_,_n_"_T~a.~,~~~._._J~~~W~;;;~~~~;~~~E~~':~~
0.0·,6.5 POORLY GRADED SAND WITH COBBLES AND TRACE Of

BOULDERS: Approximately 65% coarse to fine, sUbangular
to subrounped sand; approximately 30% coarse to fine,
subangular to subrounded, hard gravel; approximately
5% non-plastic fines; slight to rapid reaction with
HC1.
Max. size: 14 inch; Color: brown; t-1oisture: moist.-.--+--.--+----=-.-j----+

148

Reach 3, Queen

II\IVf,:STlGATIONS)

LOG OF TEST PIT OR AUGER HOLE
Fon BORROW AND fOUNDATION INVESTIGATIONS

POORLY GRADED GRAVEL WITH COBBLES AND TRACE
BOULDERS: Approximately 60% coarse to fine,
to subrounded, hard gravel, with moderate to strong
surface coating; approximately 40% coarse to fine
angular to subrounded sand; trace of non-plastic
slight to rapid reaction with HC1.
t1ax. size: 12 inch; Color: brown; f·10isture:

3.5-16.5 POORLY GRADED GRAVEL WITH COBBLES:
ll1ately 60% coarse to fine, angubr to subrounded,
gravel, with weak to st"ong surface coating; approxi
mately 35% coarse to fine, subangular to subrounded
sand; approx'!mately 5% medium plasticity fines, medi
to slow dilatancy; medium to no reaction with HC1.
Max, size: 8 inch; Color: brOlvn; ~1oisture:

ore$fimatad}

._L .L~__~~~ . ... ~~_ ...~ _

R'MARKS Slight to sparse ground cover of mesquite trees, g~easewood and sagebrush. Slight to sparse cmount of sur-
face cobbles. Hairline r'oots to 5 foot depth. Milximum size boulder taken from excavation was 12"X14'X24". r~oderate
micaceous content throughout test pit. Stopped test pit at 8.0 feet. Material from 6.5' to 8.0' not suitable as
w.regate --'C'.-,,-,...,...,....-c.,--c;-,-c-c------:~~,--~-

NOTES~ Recor'Cl water tesf and dOIlSlfy t&st data, If applicable, under remarks
H RecQr~ ofter water has reached its l'IOturol level\ !Jive date- at reoding adjocent to grophic $ymbol or jn remarks,
lHl Appllcob1e only to borrow pits and to foundationS which (Ire pMllntiol sources Ofconstl'uctlon motoPlols

151

POORL Y GRADED GRAVEL WITH COBBLES: Approx i­
55% coarse to fine, angular to rounded, hard

, with strong to no surface coating; approxi­
45% coarse to fine, angular to subrounded

of non-plastic fines; slight reaction with HC1,
10 inch; Color: brown; Moisture:

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIGAtIONS

10

to fine, angular to
25% coarse to fine, angular to rounded

20% non-plastic fines,
no reaction with HC1.
Co'l or: brown; Mo i sture:

5.5-·8,0 PODRl.Y GRADED SAND WITH COllilLES:
50% coarse to fine, angular to subrounded
imately 45% coarse t.o fine, an9ular to <I,hrnlllnri,'ri,
hardgrav(~l with weak t.o st.rong surface coat.ing; ap-
proxlmat.ely non-plastic fines, quick dilatancy;
slight to rapid reaction with He],
Max, size: 10 inch; Color: brown; Moisture: moi

1.05,5 POORLY GRADED SAND vlITH TRACE OF CO[JI3L-ES~I:;mlln(j-J·----·-·- t-.--..-...r----.. --.t-~---.i---------I
Approximately 55% coarse to fi angular to •
ed, clean sand; approximately coarse to fine,
ular to subrounded, hard <]ravel; trace of non-pI
fines; slight to rapid reaction with HC1.
Max. size: 8 inch; Color: brown; Moisture:

GP

trees, greasewood and sa'Jebrush. I~oderate to sparse
1,1ax'irnum size cobble taken from excavation \"a5 10"Xll

test pit at 17.0 feet, limit of backhoe.

orestimatedl



LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIGATIONS

10

Approximately
coarse to fine, angular to subrounded, hard gY'avel
with weak to strong surface coating; approxbnately
coarse to fine, angular to subrounded sand; approxi­
mately 15% non-plastic fines; quick dilatancy; medium
to rapid reaction with He1.
Max. size: 9 inch; Color: brown; Moisture:

1.0-7.0 POORLY GRADED SAND WITH COBBLES:
75% coarse to fine, angular to subrounded
imately 15% coarse to fine, angular to <"Iwn"ncl~rl

gravel, with weak to moderate surface coating;
imately 10% non-plast'ic fines, qUick d'ilatancy;
to rapid reaction with HC1.
f1ax. size: 11 inch; Color: brown; Moisture:

._JI~lt

Dtp!~ l~ ••tu lmr

CI,AS5IF1CATION
SyMt-!OL

LETT£R

__f_
LO

SP-SM 4 sacks

7.0

GP-m 4 sacks
9.5

GP-GC 1 sack

13.0

7.0-9.5 POORLY GRAOED GRAVEL InTl1 TH,~CE OF COBBLES:
Approximately 50% coarse to fine, angular to subround­
ed, hard gravel, with moderate to strong surface coat­
ing; approximately 45% coarse to fine, angular to sub­
rounded sand; approximately 5% non-plastic fines; me"
dium to rapid reaction with HC1.
11ax. size: 6 inch; Color: tan; Moisture: dry.

REMARKS Sparse 9round cover of mesquite and pa10vcrde trees and greasewood bushes. Moderate amount of surface cobbl
f1aximum size cobble taken'from excavation \vas 9"Xi'I"X14". MOderate micaceous content throughout test pit.
test pit at 13.0 ,feet. Material from 9.5' to 13.0' unsuitable as ag9regate.

GP-G~l

Trac

o

Trae

10

2.5-4.5 POORLY GRADED SAND WITH COBIlLES: A~~~:~~i~~~;;,~1 ,__t- l ~5, t_,__J
55% coarse to fine, angu'lar to subrounded
imately 35% coarse to fine, angular to <lJhn·"",d"d
gravel, with weak to no surface coating;
10% non-plastic fines, quick dilatancy;
rapid reaction with HC1.
~lax. size: 11 inch; Color: brown;

1<;.10-+,-----14.5-7.5 POORLY GRADED SAND InTH COBBLES:
55% coarse to fine, angular to subrounded
imate1y 45% coarse to fine, angular to SUbrllIJ11d,'d.
hard gravel, with weak to strong surface coating;
trace of non-plastic fines; slight to rapid reaction
with HC1.
Max. size: 10 inch; Color: tan; Moisture: dry.

o

Tr:<e

CLASSIFICATION AND DESCRIPTION OF MAT£f~jAI_

(SI::E· CHAIl:T -"UN,,, 1£1) SOil. CL"'S~>WICAr!ONi

(lIVE ClEOI.OGIC AND IN~PLACE Of,SCRIf'TION FOR FOUNOATION INVESTI<;ATlONS)

LOG OF TEST PIT OR AUGER HOLE
FOR BORROw AND FOUNDATION INVESTIGA'!IONS

5.5-9.0 POORLY GRADED GRAVEL WITH COBBLES: Approxi-
mately 50% coarse to fine, angular subrounded,
gravel, with strong to no surface aPtlr()xil1late~
ly 40% coarse to fine, angular to <1l!wnun,Jed
approximately 10% slight plasticity
dilatancy; slight to rapid reaction
t1ax. size: 4 inch; Color: brown; moist.

0.0-5.5
ly 55%
grave1
coarse to
mately 5% non-plastic fines; slight
with He1.
t1ax. size: inch; Color: brown; 11oisture:

4 sacks

1 sack

SIZE ANOTVP/.':
Of

SAMPLE TAKEN

9.0

5.5

CLASSIFICATION
SYMBOL O£PTH

(FEET)

to
test pit.

trees, greasewood sagebrush. ,
excavati(ln was lO"X11"X18". Moderate micaceous content

11.0' to 15.0' not suitable as aggregate.

cobbles.
test pit at

REMARKS' Sparse amount of mesquite and verde trees and greasewood bushes.
Hairline roots to 3.0 foot depth. size cobble taken from excavation
9.0 feet. Material from 5.5' to 9.0' not suitable as a9gregate.

NOTES: Recard wottlr tllS.t orld d9f\$!ty test dotOj if applicoble, lIndllr remarks,l, Record ofter water hos. reoched its tIOtllrol levellQlve dote of reodioq adjacent to qrophie symbvl or !n remark'"
** ApplicOblll only to borrow pits Gnd to fnundotions which ore potllfltlol $Ol,lrcllS of constructlon motaNols



AUGER HOLE
lNVE-:STIGATIONS

LOG OF TEST
FOR BORHOW AND

Cl.ASSIFICATION AND OESCRH'TION OF MATERIAL

(Sf:f; GHMH -',\JNifIED 50lL cl.A~SIFIGATIONl

GlIll! GEOLOGICIINO IN,·PLACE OESCfUPTlON FOH fOUND4TION Ir~\I£STIGATIONS)

11.5 POORLY GRAOED SANO WITH COBBLES AND TRACE
BOULDERS: Approximately 55% coarse to fine,
to subrounded sand; approximately 40% coarse to
angular to rounded, hard gravel; approximately 5%
plastic fines; medium to no reaction with HC1.
11ax. size: 14 inch; Color: brown; Moisture:

1.5-14.0 Cl.AYEY GRAVEL WITH COllBLES AND TRACE OF
BOULDERS: Approximately 50% coarse to fine, angular
to rounded, hard gravel; approximately 35% coarse to
fine, angular to subrounded sand; approximately 15%
medium plasticity fines, slow dnatancy; slight re­
action wi th Hel.
Max. size: 14 inch; Color: brown; Moisture: moistj~~~+~----t-._--'--t~~~r---I

1 sack
.01------!

60X, coarse to fine, angu·lar to
, with weak to strong surface coating;

mate1y 40% coarse to fine, angular to sand;
trace of slight plastici fines, quick dilatancy;
rapid to no reaction wi
Max. size: 11 inch; Color: brown; !'loisture:

11.0·15.0 POORl.Y GRADED GRAVEl. WITH COBBl.ES: Approxi­
50% coarse to fine, aoqu·lar to rounded, hard

, with weak to strong s~rface coating; approxi-
n,ately 40% coarse to fi to rounded sand;
approximately W% medium ty fines, medlum to
slow dilatancy; slight to medium reactio~ with HC1.
Max. size: 11 inch; Color: brown; i,1olsture:

Sparse ground cover of mesqui te and overde trees, greasewood and sagebrush.. t10derate
cobbles. Maximum size boulder taken excavation was 9"X14"X18". t10derate micaceous

pit. Stopped test pit at 14.0 feet. f1aterial from 11.5' to 14.0' not suitable as aggregate.

Trac

Trac

Sheet of L-----.~~->c"'-"l

t10i sture:

ne
micaceous content throughout
as aggregate.

.0 Sll.TY SAND WITH COBBLES: Approximately 40%
coarse to fine, anqu1ar to subrounded sand; approxi­
mately 35% coarse to fine, angular to subrounded,
gravel with weak to strong surface coating; approxi
mately slight plasticity fines, quick to medium
dilatancy; slight to rapid reaction with HC1.
Max. size: 8 inch; Color: brown; t10isture:

1.0 POORLY GRADED GRAVEl. i,ITH COBBLES AND TRACE
BOULOERS: Approximately 60% coarse to fine, angular
to subrounded, hard gravel, with moderate to strong
surface coating; approximately 35% coarse to fine,
ular to subrounded sand; approximately 5% non-plastic
fines; slight to t'apid reaction with HC1.
Max. size: 15 inch; Color: brown; Moisture:

GC

---------------_ ..._----

10

Cl.. ASSIFIGATION AND OESCfllf>TION MATEHIAL

(5££ OilAlH -"UNIfle e\ ~Oll CLA$5:f'J0ATIONi
(HV( G(OL()GIC ANllIN··f>LAC£ OtiSCf{IPl'ION I"OF~ FOUND4TION INVESTIGATIONS)

GRAVEL WITH COBBLES AND TRACE
Approximato·ly 65~1 coarse to fine, angular

, with weak to no surface
25% coarse to fine, ar to

cod'"""n'!nd sand; approximately 10% medium
fines, slow dilatancy; slight to no
Max. slz(,: 12 ·inch; Color: brown;

0.0·,5.0 WELl. GRADED GRAVEL WITH COBBl.ES AND TRACE OF
BOULDERS: Approximately 50% coat'se to fine, angular
to subrounded, hard cJravel, with vleak to no surface
coating; approximately 50% coarse to fine, angular to
subrounded sand; trace of non-plastic fines; sl ight to! .....·... -,+_.·, ..,_.,_!- __ ._.+,.,.__,. +..,-. ]
rapid reaction with HC1,
i1ax. size: Hl ·inc:h; Color: bY'OvJn; i1oisture:

!i,O"IO.~i POORLY GRADED GRAVEL iHTH COBBLES: Approxi

55% coarse to fine, angular to sUb,r,~o~ul~l;,~j;e;c~dil;'1at~l;I'·_···" 1·'-'-' I".;~, .. '''t .."..,-.,t _;: j
, IVitll weak to no surface coating; a lD

coarse to fine, ar to sub rounded sand; trace
of non-plastic fines, ight to no reaction with HCl. ·1···············-,+·_·,·,+··-,-"·,,,1··,..·..,,·-,-t,,-···--1
I~ax. size: 11 inch, Color: brown; Moi:;ture: \vet.

4 sacks

·1 sack

4 sacks

13.0 j ,

110derate to sparse ground cover of mesquite trees, gn>dsewood and sagebrush. i'loderate to sparse amount
, roots to 10.5 foot dppth. Maxlmum size boulder takf'n Trom excavation vias 10"X18"X21".

Stopped test pit at 13.0 feet. Material from 10.5' to 13.0' not

GP

G'i .. GC



10

mo·ist.

COBBLES: Ap­
to

, subangular
51, non-p1as-

brown; Moisture: moist.

SMD ,11TH COBBLES: Approx.imately
to subrounded

ne, anqular to sulbal1qlJlilr
with weak to s tnlrlC) surface

non-plastic fines; sliqht to

POORLY GRADED SAND WITH TRACE OF
nrlw';m;l!",'I" qO% coarse to fine,

sand; approximately 5% coarse to
to subrounded, hard gravel;
Me fines; sliqht to rapid reaction with
tlax. size: 4 inch; Color: brown; ~1oisture:

160Sh

CLASSlF'ICAriON
SYMBOL

<lIhrmlnr!"d, hard
with weak to no surface coating; approximately
coarse to fine, angular to subrounded sand; appnJximate!
ly 15% medium plasticity fines, medium dilatancy;
slight to no reaction with HC1.
t1ax. size: 7 inch: Color: brown; ~~oisture: moist.

~_M;II". _"~.:':'_":'u,~ . ._ .. """""'"
OtpllloWallilmt'

oreslimotedl

cover of mesquite trees and sagebrush. Trace of surface cobbles. Hairline roots to 8.0 foot
size boulder taken form excavation w~s 8"X12"X16". Moderate micaceous content throughout test pit.

t· at 17.0 feet. Material from 15.5' to 17.0' not suitable as aggregate.

orostimotedl

REMARKS

59 inch; Color: brown; ~~o'isture:

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATIQN INVESTIGA nONS

POORLY GRADED SAND WITH TRACE OF COBBLES: Ap­
proximately 95% coarse to fine, angular to subrounded
clean sand; approximately 5% coarse to fine sUbanqul
to subrounded, hard gravel, with weak to sur-
face coati trace of non-plastic fines; slight to
rapid with HC1.
r1ax. size: inch: Color: brovm; f1oisture:. moist.

Sheet

CLAS5IFIGArtOI~ AND Of-SCRIPTION OF MATEHIAL

(flEE (HIMl1 - "VtHF Ito SOlL GLASSI"lCATlONI
GIVE GEOLOGIC AND !N~PLACE OE$GflIPTION rOA FOUNOAl'~ON INVESfIJATIONS)

7.0-15.5 GRADED GRAVEL WITH COBBLES
BOULDERS: Approximately 55% coarse to fine, angular
subrounded, hard gravel ,'with weak to no surface
ing; approximately 40% coarse to fine, angular to

. rounded sand; approximately 5% non-plastic Nnes,
dilatancy; sliqht to no· reaction with HCl.
Max. size: 12 inch; Color: brown: t~oistLre:

15.5-17.0 ,IELL GRADED GRAVEL ,11TH COBBl.ES: Approxi­
mately 60% coarse to fine, angular to subroLnded,
gravel, \,ith weak surface coating; approximately 30%
coarse to fine, angular to subrounded sand; approxi­
mately 10% medium plasticity fioes, slo\, dilatancy;
slight reaction with HCI.
Max. size: 11 inch; Color: brown: r10isture: moist.

SllE ANa TYPE
OF

SAMPLE TAKEN

DEPTH
WEEn

CLASSlFICATION
SYMBOl.

LOG OF TEST PIT OR AUGER HOLE
FOR BOHRQW AND FOUNDATION lNVESTtGArtONS

~". ~_"~oll ,','.C.L..Lu..n:' •••L ...........••........• ,."" , '''"

hpl~ In 'Ihlfl lml'

cover of mesguite trees, greasevlOod and sagebrush.. Spal'se amount of surface cobb·ies.
depth. ~~aximum size boulder taken from excavation was 10"X13"XI3". ~~oderate micaceous

plt. Stopped test pit at 15.0 feet. r1aterial from 13.0' t.o 15.0' not suitable as aggregate

or Qstimoted)
l~ Record <lfter water has
NOTES: R~C0rd woter test

,Ht Applicable only to borrow

R£MARKS



s'r PIT Of, AUGEH HOLE
AND FOUNDATION INVESTIGATIONS

Ari zonil

I'OOI<LY GI,MilD SAND WITH COBBLES:
coarse to fine~ to sand;

appY'oxim''lt"ly 4'i% (oar'se fine, anqu'lal" to suby·ourllj·
• with strong to no surface

!,% sli qh t ty fi nes. \;i th ck
1.0 d reaction with IIC].

inch; or: brown; Moisture: moist.

9.014.li
Iy !iO%

CU)·S .!i POORLY GRADFO SAND \·ilTH COilBLES:
r;OdY'Se to f'inE?, to subrouncled sand;

40% coarse to , anql.di'.\r' to Y'otmded,
, with weak to uo surface coahng; i\u·nroximiltll'l

non-plastic fines; slight to medium
HCI.
f~ax s'ize: 11 inch; Color: br'mm;

!i.!)·9.0 POor,LY GRADED GRAVEL I~nll COBBLES AND THACF or
BOULDEI,S: ,,0% coar'sc to fi ne,
to I with weak to no
cOiJ'C"inq; !)O% COi.lrs(~ to f"inc,
sUbroun:::tedsdncl; tr':lce of non ·plas't'ic f'ines;
medilH\1 n,action wHh IICI.
Max. size: 14 inch; Color: brown; Moisture:

I sack
14."

HiOeWGC

WlTll COBBLES AND TRACE OF
50% coarse to fine, angular'
wi th weak to moderate surface

coarse to fine, angular to
10% slight asticity

slight to mf',l'Ium on with HC1.
Color: llfown; Moisture:

LOG OF TEST PIT OH AUGEH HOLE
Fan OOHHoW ANO FOUNDAf(ON INVESTIGATIONS

{rt~es, .~'lreasewo{:;(t' iin'd 5agclbru"I'
t~ax'illlum ~;ize bou'lder

Stopped test pH ilt 16.0 fel,t.

size: 9 'inch; Color:

0.0 7!i POOI<LY CI,MHIJ SIIND IHTII COBBLES:
ly :i!)% coa rse to ,.'"j nc, subround,l'C

t"ly 40% coaY'sl'
wi til W(;(lk sur'face coati

fines;

7.:>·9.0 SILTY GRAVI'I \·HTII COIj!jLES:
coarse to fine l dllqldar to

I"'i th wcak surface coa t'irHJ; il~~r~~~,~,~ t:;:);~ r:;~;' m~.~~~.~to 'fine, anquliH' ':0 ;"1
non·plast·ic· f'ines, 51i
Mt1x. size: 'linch;

'1 sack

4 sacks

9.0
GM

on

lIND TRACE or
nE:, anqu"lar

i!DD1'oxlmCltl'h 30% coarse
SUL,Y'OIJrld,['( sand: H)%

dilatancy; no

o WELL
BOULDFRS: A",w'''v ,1"," h
to SIJIWIIIJnI!P(

to fine,
medium
with
r1ax. s'izn: l!i 'inch: Color:

IH1U!~

GI,fI~j"WIG,~1'!(jN ~>N[)

I$lOf GflAflT "U~lir lEO ~1O!L (;I.I\S~H-10ATI()N':

(lIVE G~OI.OG'G IIIW 'N"PLIICr O~5(,llll'1';()N Hlfl I'(JUNllAlION 'I'jVfSl',GAl'I()Nf>l

I···:·:······ :·····E: :::1···················1 i-········· .

81

[""~'CO "'!"';(""'.".,"II~.'. ""~I."v,,", ""'" 01 ~1.:~,!',l,I,~,n_,_~",[~,~"C,~,f~()q,

o verde trees, greasewood and sagebrush.
c1(~pth. t1aximum ';ize cobble taken from exc<lv<ltll)n

7.!:)f to 9.0' not sldtablc; as aggreqi:li:e.
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2Jo] REGION NO. 8
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};; -.- ----·I_,3'-'-.. 5"--.~7_'C!..+.,S~; ..I,P.. _+.' I.£;L 11~5~';8)=1,,3".() .1"-": lj·········:.: ,·.N,,,P.'.. , _=:-'=:':},59 f2".oc+··~··+ 1······· -1 ..

~~ :~~~~:6 ols.M~s;;-p~'s ~r__+:=·n~L:.·1.__15.~-I: ..:=.:.~ ..+.:"~c 1:..:::..1 •.•_.:..: ..
2

+ N"P," .. j-"" -t···..··~--.j..1?t;";·.'-'.~'i",_~'iJ5".:11:-~.· llt.~?2,,;L:.Q1·+._·.····· ····+.11..=..·~·__..+1-..=~+.. , _I

f--- h-. 6 0- Gil - GM .. .r:.:tI: J?~I' ..5"-8"-._.. I + .. I. ,I"N..,P... 1= '=:':E5:9'I~=:':'=r.:1 1 ·..·..·..+·.. ·········· I - --.+ I
I;fl f--- r-·.,--,=·:-:-t-·--.,-c-··+ ....-·-..-;!----l
rn f--- rE:.2.0·4MSG3 n. 0- 3. n SP ..L-+-'--l··';aQ.. +.i,QL.+ .. ··..·I·······J····:: 1.·'"NP.-j ·1.. il ,?, """<;"1'"'''' j?'.,vnl'_~''''+- +·__. 1__

~ ._..~~~~,Q ~_?I'.._. _:"1..) .. 11L X§ I NP': __ I:Iii·D~-·..·..···..····-I··..?'·.-··i,,!·..·..······f ..·---I__- .f
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NOTE.: Numbers in porenthe$ll'$ ore metric equivalents of numbers directly above.

NOTE.: Numbers in PQrentheses ore metric: equivalents of numbers directly above.
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NOTE: Numbers In foreluheies ore metric equivalents of numbers directly above.
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PARTICLE.SIZE FRACTIONS CONSISTENCY
IN PERCENT LIMITS SPECIFIC GRAVITY COMPACTION TEST
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I'able 1. Petroqi"i11)h'ic exalninat ion of coarse {\q~.Jr'e9at(,~

Samp1e No. M·,6991.
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lill,le 1, p,'trl")(lI'allhic examination of COdrse a~.J9y'(~gate

No. M··G991 (continuedi
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3.2.

2,6

1.0

M-6991

5.9

5.5

1.0

1.6

a.!;

Pbys ic,,'1
qua1ity

Fair

Satisfactory

POOr

Fair

Poor

Sat i sfilctory

and
per lite
and

wHy, f ine.·qra·ined
weathered and

stained, includes

ab $()l"pt i ve, v"cathered and

fY'."'! ",.,,01, some
ite and "·h,,,,.,l,,,..H,,,

to finn,
ftiJctur'ed

it'ln to soH, hi(Jhly absor-ptive and wf!athered

Description of rock types

dense, 9f~neY'il"I'ly k wH;h
9roundlllilss, i.)h$orptivc~

fY," ""'0<1, includes rhyolite, rhyoddC and
Har-d to inn, moderately absorptive, weathered

fr'(\ctun~d

j:"irrn to soft" hiqhly aIJSOr!lt, "lvc) and weathered

Ilard~ dens(~~ Deneral'!y
cd ter'ed

Rock type

Alten'd
YO lean ies

M····6991

2.9,0 2.iL4

0.7 0,3

O.:J O,G

21.4 36.7

2.,9 7.0

ieal
ity

Poor

Sat -j s-r: iJctnry

Poor'

(HH.l

somewhat \'IE~athel"ecl

oxidc' stained,
and

v/(:ath0~Y<e(\ an(1
sta.'ined

vJeattlcl"ed

hiqhly absorpt iye ilnd weathered

Description of rock types

fine· to ssic to
somewhat al)sorpt and
includes quartz··l!\'ici:l sell'lst {wd qran'it-(~

Hard ~ den S0,
schistose?
fractured,
9neiss

Hard to firm, moderately ab'iorpt i
fractured, many fractuY'es iron ox

Firm to soft, highly absoY'ptive and

Hard, dense, white to yenow to Y'ed,
and fractured, fractures iron
inc"ludes minoy' ",,;,,'II'7('<C' sandstol'l(~

lIard to finn~ mod.eratc!·ly absorpt'ive,
fractlH~ed

F'irm to friable to soft,

Miscellaneous
met amOl"plli c s

Quartz
pebb'l es

Rock type

Chert* HilY'd, dense, cryptocrystal'line to chalcedonic, somewhat
weathered and fractured, inchHles cherty YOICanfcs
and minor inf'il 1 ing op"l

liard to f"inn, moderately absorpt iye i\lHI weathered

Silt isfactor,Y n.n 9.!'

1.0

Gr(~n"it ics

Cay'bonates

l'lilY'd'l dense f"jn(~ to c0<1l"Se'"9y·ained
and fractured,

dior series rocks

Hard., dense,
ab S(H' pt ~i ve
stone ~')nd

somewhat absorp­
udes granite~

somewhat
1ime,·

Satisfactory

Sat i sf actory

7.a

2..6

7.7

Basalt Hi}rd,~ dense, f"ine, gra"ined, dark nril,Y, somewhat al)sorp·~

t ive, w(;atherecl and fy'actured
Satisfactory 1.0 2.0

* Alkali-reactive rrlck types.

Siwet 1 of 2
Sheet 2 of 2.



Table 2. - Summary of quality of coarse aggregate
Samp1e No. M-6991

M-6991
Percentage by particle count

38 If'" t019 mm -i9-ffiiii to 9-:5 mm

Physical quality Sat i sf actory 88.0 90.1
Fair 10.1 9.3
Poor 1.9 0.6

Chemical quality Alkali-reactive 15.7 14.7

Remarks:

Particle shape: The particles are essentially subrounded with abc'Jt 11
percent rounded and 11 percent flattened and/or elongated in shap~.

Encrustations: About 2.5 percent Of the particles are 5 to 25 percent
covered wlth a thin calci,um carbonate coating which is well bonded to the
particle surface.

The 4.75-mm-size material appears similar lithologically and physically to
the 19-mrn- to 9.5-mm-size fraction.

Table 3. - Petrographic examination of coarse sand
Sample No. M-6991

"'"C1l

Rock and mineral types

M-6991
Percenta'le by
particle count

Quartz grains, quartzose sandstone, and quartzite
Miscellaneous metamorphics - includes quartz-mica

schist and granitic gneiss
Altered volcanics - includes rhyolites and rhyodacites
Glassy volcanics - includes rhyolites and rhyodacites
Granitics - includes granite-diorite series rocks
Chert
Feldspar
Carbonates - includes limestone and dolomite
BasaIt
Mica - includes muscovite and biotite

36.0

28.5
9.0
5.5
7.0

10.0
3.0
0.5
0.5

42.0

29.0
5.0
3.0
7.0
4.0
8.0
0.5
1.0
0.5

46.0

29.0
4.0
3.0
3.0
5.5
7.0

0.5
2.0

Percent unsound
Percent alkali reactive
Percent flat
Percent calcium carbonate coated

* Not detennined.

1.0 0.5
15.5 7.0 8.5
3.0 * *
1.0 * *

Remarks: The fine and coarse sands are mostly sUbangular to subrounded in
shape. The fine sands consist of decreasing amounts of the fine-grained rock
types found in the coarse sands and increasing amounts of monomineralic
grains of quartz, feldspar, chert, hornblende, mica, calcite, magnetite, iron
oxides, and clays, as well as minor glass shards and a few miscellaneous
detrital minerals.

The fine sands contain no physically unsound material and about 2 percent
potentially alkali-reactive chert and glassy volcanics.

The material removed by washing, about 6 percent by weight, consists of the
same material fDund in the fine sand sizes in addition to minor organic
debris and traces of opal. No chloride (salt) or sulfate (gypsum) was
detected chemically in the samples.

"'""'"
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Salt-Gila Aqueduct, Reach 1A~Central Arizona Project--Arizona. View of representative material
excavated from TP-207-MSG3 (Materials Queen Creek). Proposed aggregate source SEY4 sec.
24, T. 2 S, R. 8 E. and SWY4 sec. 19, T. 2 S., R. 9 E. Photo CN344-3304418
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oTrace

f-~···-t----f--··~-_..---
o .. _-'2-

r-__+ _+-..:2",-0 50

18.0-113.5 SANDY SILT: About '(O'!> slightly plastic fines
30'!> fine sand 0
Max. Size: Sand; Color: Light Brown; Moist~: Dry•

WlT~ B01tDE~18.5-20.0 SILTY GRAVEL~:boU: 50 fine to coarse, hard
rounded gravel; 30% slightly plastic fines; 20'!> fine to
coarse sand ..
Max. ~: 12"; Q21£.?:: r.,lg.~t Brown; Moisture: DrYg

1.0-18.0 SAND_ WITH COBBLES: Mostly fine to coarse sand;
trace of slightly plastic fines; trace of hard, rounded
gravel. Max. Size: 5 11

; ~lor: Light Brown;M(}isture~ Dry

: ..

SW
,.. None

-

,--._-
ML 1//. 18.0 None

r---'-:-'_~ 18.)
aM 1)0 ". 20.0 None

o

Trac

o

o

Trace

o

CLASSIFICATION AND OESCfHPTION OF MATERIAL
(au C"A~T • M\lN1Plt:O SOil OlASSI'IOATlON1

GIVt: O[OLOIiIO AHO IN-Pl.AO£ O£$o'UI'TjON '01'1 FOUNDArtON INVESTIGATIONSl

None

SIZE ANOT'I'PE
OF

SAMPl.E TAKEN

0.0-8.0 SI~jlAND: About 60i fine sand; 40~ silt.
Max. Size: Slllld; Color: Light Brown;~: Dry•

8.0-12.0 GRA~Y SAND:WITH CO&&LES: .About 85% fine to
coarse sand; 15rflneto ,coarse 11a1'd, rounded gravel.
Max. Size: 3"; Color: Ligbt Brown;~: Dry.

+-__-----112.0-17.0 §!!!!l: Mostly fine to medium sand; trace of
gravel •
Max. Size: Ssnd; Color: Light Brown; Moisture: Dry.

-

None

-

8.0

- None

12."·

OEPTH
IFEET}

.::.

..... :.'.

, I",

'.:. ". , -

I> ::. . ,'
" .

SP

SM

SP

CLASS1F1CAnON
SYMBOL

" .... ,",

1---1-'-'..'-',;,,"'T 17.0 1---_;

- -
REMARKS: Used water .0 retard cavingo Stopped augering due to excessive caving. f1t!MARkS: Used 13-foot casing. Added water to retard cavingo

NOTES: Record wot,r test end density ttlt dote, it applicable, under r.mor~$. * . Lbs, of r(lC~ somltd 100

181 \82

LOG OF TEST PIT OR AUGER HOLE
SALT RIVER fOR .ORROW AND FOUNDATION INVESTIGATIONS

'eot",••.~_Q<;l.ll~~_TI!1.§'Q!!I!9~.__ Pro]ICI•.nEli9L_AlUZ.<:m...._ __ _ __. __ _.._.. .. ._ _ , HoI. No._~.::J2=J!l_~. ._
Ar.o Otli9notlon¥ __Q~J,~~~Rixex_~~ .. __~. __~~_ Coordlnotes.sE~-S.en..-22.,--~_rR6EDround €1~ot)orAppr,()x._l.1'300--Dipth To Ground ~t.r L.velu_.N9.!~!-:~!i~qlt~9 .

MtthOd ofExcovotlon_JffiQ.k~~ __~~r.ApprOKlmat. DllMnslotls: of HoIe.3t~"_.D.1a...__x._:.;-'_-Deep ,._0<1185 of EXCCMllionJ.l2aL7C ~~_~_~_~.,.-- __..,.--~-. Holt Loo;.d 6v~JiJg.~~~J:. ... _

o

15

10

o

25

15300 Ib

250 Ib

-

-

GP

MI,-SM

GP-SP

ftfMARKS:

d d.
d 0·..o d·...

• 0 •• '0 - 1300-2500 SANDY GRAVEL-GRAVELLY SAND WITH COBBLES:
: o. About 55'!> fine to coarse, hard, rounded gravel; 45~ fine
d.:0° to coarse sand.

f----P.'~:"t 13.0+-~--4Max. Size: 8"; Color: Light Brown; Moisture: Damp.

~i~f~

~~~~~:
.:.;.~~:

~i~~t
·0 .....

~:~.~.~.
'. '0

;~}~
r----+~~~5·Q+-----;Rev.1-31·75 Addition to PpmRrk.

Site ls in gravel pit. Sample taken from channel on side of pit, combined, and transmitted to Denver
labor...tory for testing. Pnly 1.ot 111 of this tract (South of midchannel of SR1t River, Sdt River
Inoian 'Rpsl,'rvat1on ROllndary) cAn he used fClt" agprep,ate.

LOG OF TEST PIT OR AUGER HOLE
S/LLT RIVER FOR BORROW AND FOUNDATION INVESTIGATIONS

'eo,.rt..AC.GROOATE.SWRc:E..- PrO;"L. __..•.CEll.TRAL..ARIZ.OOA _ _._._ _ Hol& No.fU7.QJdolSJL.._
Ar,a Deti9notlon~~.s~t_.B.i'ler ..,--~~--,,-*'--~-,. Coordinott~I-_S.ec.Il8--7." ... mN.".R.6.E-". __ ., Ground £lel/OtionAm.a-:.QK~4?.8.Q .. Depth To Ground Woter Level ifJlQt.. x~JJ,cheq_~~~

Mtttlod of Excovotlon__J.HlOY.:.e.l. ...,, __ .Approdmot. Oimtll$lons at Hot'-.3!__w.ide..".:~Lg5 ...1"'._9J;}s:.lt __ ...~~~~Dotu ..?~ ..~E~CO'J(ltion~~11LlQ __ .. : ~ ~ Hole Logoed 8~j.iin~.{tt _

CLASSlfICA1'ION OfPETT"1 SIZE AO"'F TYPE CLASSIFIOATION AND DESCRIPTION Of MATEAIAL PERCENTAGE Of COBBLES AND BOULDERS **
SYMBOL f1: (SEt: O~A"T '~UNII'I(O SOIL OI.ASSIF1CATlON1,;'..0;tJME 01' WW,lHT Ot i't~~! WEIGHt OF P£RC6H1M(8V

l,(trf;lt ~;;;;I SAMPLE TAKEN GIV( (,I(OI.OGI(; ANO IN-PL.AOE o!SoRIPrION FOR FOUNOATION INVEUlunONSI 1'~~IC!l~il iAM~~~'~:3V£L~~~~,~~~~~~~~

J-::~:::-fV;::::;::3-·--t---t::::0-;.0;--·;:5-;.0:;-;::-SAND;;;;::;;Y-;S:;:'IL;:;:-;;;T:-;_S:;;I;:;:LiYSAND: About 55:::;'I>'s-i:-;1-;-t-;-;4-:5:::;'!>--t'=':"::::'T=:"::::r"-==F=:=!~~==l

pj.. :.. fine sand; trace of gravel; layer of' flne sand at 4.5'.
1(':: 50 Ib Max. Size: Sand; Color: Light Brown;
I::/. Moisture: 0-4' Dry; 4-5' Damp 0
"'.,: 5.0'-+---~--1

5.0-13.0 SANDY GRAVEL WIn-! COBBLES: About '(5~ fine to
coarse, hard, rounded gravel; 25~ fine to coarse sand.
Max. Size: 8"; Q21£.?:: Light Brown; Moisture: Damp.

2040

OtASSIFiCATION AND DESCRiPTION OF MATERIAL
lau OMA~T ~~U"U'I(O SOIL OLASS1'IOATlOHl

OlVe: GltO\..OGIC AND IN-Pl,AO( Df:8Cftlf'TION tOft Ji'OUNOATIO~ INV(SrlGAT10HSl

0.0-5.0 SILTY GRAVEL WITH COB&LES: About 70% fine to
coarse, hard,. rounded gravel; 20% fine to cparse sand;
10% slightly plastic fines.
Max. Size: 8"; Color: Light Brown; Moisture: Dry.

None

-

DEPTH SIZE ANO TYPE

(FEETl SA"'PL~FTAKEN

Added water to retard caving.
Stopped augering due to cobbles.

GM

l,.E'l'T£I!t

CLASSIfICATION
SYMBOL

REMARKS;

Norn: Record wohr ttlt and d.n.lt)' t,lt dotal if appllcobl' f und,' rtmork" »,fU . • Lbs.ot rock omIt" -\0 HOfU: R.cord l¥at.rttst and d.n,it.y tf,t dotal if appllc:obl., llnd.r r.marks, -------------~::f-I:-·---..--"L-;;b';-.::iOf-;r~OC~"k-;;";;;m:;:I~.d""'O;;;O------------j
:.R~~OO:I:·~niO~:I·b~~~~~a~~:: l:~l~~llt:~n!:~~:~~~~(t: ~fr;e~it.9n1fJf:~~~:;ogr~~~ll~tl~"re:g~~~i(l11 RtCo;:ll~~I:P:~1l!;i2~a:~~~t~ i~O~~m~~·:,~(Ju,b';tl~t n~~hoo~tof~:!I(~(ltur'd or "tlmot.eI)



184

o

10

Trace

Salt River
Source

o

Sheet 1 of Z

10

10

3,Z-4.Z Poorly Graded Sand: About 95% coarse to fine,
predominantly fine, angular to subrounded sand; 5%
nonplastic fines; trace of fine, hard gravel. Weak
surface coating. Medium reaction to Hel.
Max. size: 3/811

; Color: brown; Moisture: dry.

4,Z-10,0 Poorly Graded Sand with Boulders: About 55%
coarse t6fine,· predoml nant 1y medJ um to fi ne, angul ar
to subrounded, clean sand; 45% coarse to fine, flat
to sub rounded, hard gravel. Weak surface coating.
SI ight reaction to HC],
Max. size: 12 11

, Color: multicolored; Moisture: dry
to damp.

Cl.ASSIFICATION CLASSIFIOATION ANO O€SCRIPTIONOF MATERIAl,. ;:RCE TAGE OF COBBLES BOULDER: {'It

SYMBOL (f'EET! •• (.. • I"", "...' "" Wf,IGHT O.fJ~!~; ~;'i~~,~,'",,,,u,'·,.,,"1 Sf:E (lHART - UNIFIED SOIL CLASSIfiCATION; L':":'.':-;":.~~:~_ PLUS 5 INCH

f.-'~.._...,r.:.."'-.:..Ae."·~·"'l.. j''';~'''M~~'''::''~.~,"'~",,'":+- ""''':E-''O~':O'~'~O.O~'C:~,":'''O~'''"':'':'':~.:'''''O''''''C''""":",,,'0:'" .'.'O::'~''''OO::"'''O.'''':':<O::"~':"'::'''::'~''''.'.'''''''O"':';>''' _ __fl"i~"":e:"c~'''~~.0''i~'~IO~··'i,"~CH ~Z~,.j 5AMfi"€O~ (Las,)
O. Poorly Graded Sand with Cobbles: About 50%

coarse to fIne, predominantly medillmto fine, angular
to subroundedsand; 45% coarse to fine, flat to 5ub­
rounded, hard gravel; 5% nonplastic fines. Strata
were lensed with varying percentages of sand and gravel,
Weak surface coating. 51 ight to medium reaction to
HC],
Max. size: 811

; Color: multicolored, Moisture: dry.

LOG OF TEST PIT OR AUGER HOLE
Gran! te Reef FOR aORROWAND FOUNDATION INVESTIGATIONS

,..,,,. Sa It· I a Aqueduct ,,,1.<1 Cen t ra I ..Ar iz"ocn;a ;;:iC'" ..~..... I" ,..",..

110,11 I, ":::',::,,, Not rE ;~~:cJ ."..", fl,mli" qot; '70m~~~~I 'IRn :~~:" :~~~3'75""""""""""""""""'"~::''' "....,... 16' ;~;~:;O'

3,
SP 4. Z No Samp

SP Z

10 1

GP-SP Z

16
_.

..........

AND Of:SGfUPTION OF MATERIAL
($U DHMn -"UNifiED SOIL G\.AS5IFlCATlONi

(JIVE G£O\...OGIC AND IN-PLACE OESCf\lPTION FOR FOUNl>ATiON INV£$TIGATIONS)

Poorly Graded Gravel with Boulders: About
coarse t~flat to """5U'brourlded-;-hardgravel; 40%
coarse to fine, angular to subrounded sand; 5% noo­
plastic fines. No surface coating. None to 51 ight
reaction to Hel.
Max. size: 12 lf

; Color: multicolored; Moisture:
·rna i s"ttowe t .

Poorly Graded Gravel wi th Cobble.: About
to-rTne:-'fTar-to sub rouncied;- ha r d 9 rave 1;

coarse to fine, angular to sub rounded sand; 5% non-
plastic fines. Strata were lensed with varying
tages of sand and grave I. Weak to no surface coat i
Slight reaction to HCI.
Max. size: 911

; Color: multicolored; Moisture:
·f'o-moTS"C

GP

GP

'iiEMARKS Moderate cover of small bushes. Few cobbles In area, Maximum size of boulde'r t~e;;-"from the excava-
tion was 811x1211x1]1I. Hai rl ine roots to 5.0 1

• Unable to excavate below 16.0' because hole caved very badly.

ores·timoted)

NOTES; Record water testand density test dato, jf applicable, under remarks.
l~ Record after water has reochad its natural level; give dtlte of reodinQodjocfmtto 9rophic symbol or in remarks,.
IH! Applicable olliV to borrow pits and to foundations which ora potential sources Of construction mateNals.

~H~j~ .... J4QLof rock ~.(!!l\Jlli!UOO

R~co~~u6~I~P::~~lfjr:~ci~~t~flri°~~~~~':s;CU:i;ttri:thg~ hooJ~oi~~I(~d~llllred or estimoted I

Sheet Z of Z 185 ISf

10

Sa Ii Ri ver
,,,.,,,,..11'.. ,nur~e

(walC FE€nlsilIolPLEI

LOG OF TEST PIT OR AUGER HOLE
FOR bORROW AND FOUNDATION INVESTIGATIONS

10.0-16,6 Poorly Graded Gravel with Boulders: About
50% coarse t6fine,tlat tosubrounded, hard gravel;
50% coarse to fine, predominantly medium to fine,
angular to subrounded, clean sand. Weak surface
coating, Slight to medium reaction to HC1.
Max. size: 14"; Color: multicolored, Moisture: dampl-__-J-__--J. +---+---j
to moist. --- -----..........,...

GIVE GEOLOGIC ANI) IN PLACE O£SCRIPTlON FOR fOUNI)ATlON INVESTIGATIONS)

0,0-10.0 Poorly Graded Sand with Cobbles: About 65%
coarse to fine, angular tO~5ubrounded,clean sand;
35% coarse to fine, flat to subrounded, hard gravel.
Strata were lensed with varying percentages of sand
and gravel, Weak surface coating, Slight to medium
reaction to HCl.
Max. size: 911

; Color: multlicolored; Mois~: dry
'to damp.

CLASSIFICATION AND DESCR1Pi"ION OF MArE::RIAL

(Sff. CHART -"UNlfltO SOIL CLASS1FICATION1

2 sacks

Z sacks

SAMI'L/t TAKEN

SIZE ANOTYPE
OF

DEPTH
(FEn)

Granite Reef
Salt-Gi la Aoueo"r.t ...,,,, Central Arizona

'."/l..',, 905,995 '554,634,,,",,,,'''''''''''"'' lz69.8 n .• _.

'''''I.lh,,,,';.. Model 750 ,". 10/Z3/75 Io..., our",

GP-SP

SP

CLASSIFICATION
SYMBOL

"lt~,_~_,/. ~_,':;C

b,II" ••", ,"',. Not reached

t-_-t_...,10,O +,__-1

t-_-t_...,16,9 ...+... -1

Salt River

CLASSIFICATION AND DESCRIPTION OF MATERIAL
(SEE CHART -"UNlfll!'.D SOIL CLASSlflCAT10Ni

GIVE GEOLOGIC AND IN-PLACE DESCRIPTION fOR FOtJNDIHION INVESTIGATlO/IlSl

o Poorly Graded Grave!...with Boul~~:

coarse t.oi'ine, flat to subrounded,hard gravel
coarse to fine, angular to subrounded. clean
Weak to no surface coating. Slight reaction to
Max. size: 12 11

; Color: multicolored; Moisture:
-to moist. M~,••'_.__ -~~-

LOG OF TEST PIT OR AUGER HOLE
Gran i te Heef Aqueduct FOR BORROW AND FOUNDATION INVESTIGATIONS

...

......

REMARKS Moderate cover of smal1bush~- Few su;:t:-~~~-~b~~-;;db~~~--i-;;-;;:ea·:-~·- cave.d very badly! unable to
excavate below 16.5 1

• Maximum size of boulder taken from excavation was 12 H x14 11 x1811
• Hai r1 ine rclOts to 5.0'.



20

20

Jin '"i,"lIi,.A9Hre.ilat e SO'.uEce 1
A"ru .""",,.'~':-1<_IJl :X.l~: I

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIGATIONS

Cent ra 1 Ar i zona

GLASSlf'IGATlON AND oESCRIPTION OF MI\TEHIAl

GIVE otOLOGIC AN~S~:_~~:~~-~'~:~FRI~:T1~~~\~IRA~g~~~~~17~JINlifSTlGATlQN5l

Trace of
size of boulder taken from excavation was 91l x18 H x20 H • Hairline

Poorly Graded Gravel with Cobbles: About 50%
coarse to fine, predominantly coarse to-'!nedium~ flat
to subrounded, hard gravel; 45% coarse to fine, angula
to subrounded sand; 5% sl ight-plasticity fines. Weak
surface coating. Slight reaction to HC!.
!'1ax~: 911

; _~or: multicolored; Moisture: dry
to rno is t. . . - ~.,,_.,- ."."~,~-~

3.0-18.0 Poorly Graded Gravel with Boulders: About 60
coarse to fine, predominantly cOarse tO~"l;;edium, flat
to subrounded, hard gravel; 35% coarse to fine, angula
to subrounded sand; 5% nonplastic fines. Weak 5urfac
coating. 51 ight reaction to HCI. r--+---j----j-----t---j
Max. size: 1811 ; Color: multicolored' Moisture: mois
-to wet. ---- ,

10

10

orestlmotedl

10

10

18

Salt River
Am B~5ilutiu_8ggregate SO.ll.LCfL

AJPru. Dilmsim ", ...lJ",I"x.16.,I",K.t8.-'.
,..." Buroer

OF :OBBLES AI BOULOERS ".'

VOLUME OF WW,Hl OF Pf.RCfNTAG£ WEIGHT OF .l~~.£,~.~,..,';

HOCI: $/l.MPLI.'C . TO OF ~~£~-I(~:.l~W~NWiH~l

[.O'iO R,mer's, stotio,

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW MW FOUNDATION INVESTIGATIONS

Cl./ISSIFIGATJON AND DESCRIPTION OF MATERIAL

lSEf. CHART -"UNifiED SOIL CLASSIFICATION;
GIVE GEOLOGIC ANO IN··PLACE DESORIPTION fOR FOUNOATION INVESTIGATIONS}

14.0-16.0 Poorly Graded Gravel with Boulders: About 55
coarse to fine, flat to subrounded, hard gravel; 40%
coarse to fine, predominant~y coarse to medium,
angular to subrounded sand; 5% medium~plasticity

fines. Weak clay surface coating. No reaction to Hel.
Max. size: 12 11

; Color: multicolored; Moisture: wet.

0.0-10.0 Poorly Graded Gravel with Cobbles: About 50%
coarse to fine, flat to subrounded, hard gravel; 50%
coarse to fine, predominantly medium to fine, angular
to subrounded, clean sand. Weak surface coating.
51 ight reaction to HC!.
Max. size: 1011; Color: multicolored; Moisture: dry
tomoi sf.

10.0-14.0 Poorly Graded Sand with Boulders: About 50%
coarse to fine, predominantly coarse to medium, angula"r-----i---+----t----I---i
to subrounded sand; l15% cOarse to fine, flat to 5ub­
rounded. hard gravel; 5% sl ightly plastic fines. Weak
surface coating. 51 ight reaction to Hel.
Max. size: 1611

; Color: multicolored; Moisture:
moist to wet.

Sparse to moderate cover of small bushes. Considerable surface cobbles and few boulders in area. Few clay
balls were found in the 10.0 1 to 16.0' strata. Maximum size of boulder taken from excavation was 911x1611x1811.
Hairline roots 6.0 1, Limit of equipment was 16.0 1 •

GP-SP . 2 sacks

-

10.0

SP-GP 2 sacks

14.0

GP 16.0 -1 sack

-

REMARKS:

NOTES' Record welter test and density test data, If applicable, under remarks, lHH\.

:*R~~0~~ao:l~e~n7:~~rb~~sr~~o~:: i~~l~~uf~~~:~;:~~~V~~?ot~~fr~e~~lf:n~fJ~c~~~~~~~~in~~~lu~t~~nra~ci~~~'jaIS Record'

Grani te Reef Aqueduct
fUlfll._ ~.§I..J..,t2"§.J,,,L~ AsL4.~g!:!9,J

"" !. .. IP: J04:l1sg
~~-~~""~ltll lml'. _~_~_t T~~,,~.b_ed

REMARKS' Sparse cover of ed'UVC'UC trees and small bushes. Hoi caved some while excavatIng. Maximum size of boulder
taken from excavation was 811 x1211 x21 11

• Hairline roots to 8.0 1, Limit of equipment was 17.5 1
•

10

25

orestlmated)

10

10

10

Poorly Graded Sand with Boulders: About 50%
coarse to ·fine, 'predominantTY--rrne-'---ari"g-ular to sub­
rounded sand; 40% coarse to fine, flat to subrounded,
hard gravel; 10% nonplastic, quick dilatancy, no tough
ness. no dry strength fines. Weak surface coating.
Slight to medium reaction to HC1.
Max. size: 1811

; Color: multicolored; Moisture: dry
to damp. ------

Poorly Graded Gravel with Boulders: About 55%
tonne, flattOSubrounded,t1~i·rd-grave1; 40%

coarse to fine. angular to subrounded sand; 5% non­
plastic fines. Weak surface coating. Slight to no
react ion to Hel.
Max. size: 16 11 ; Color: multicolored; ,~.2_!_~ture: dampto mo i st:- 1---+---+

GLASSIFIGIIl'tON ANO DESCRIPTION OF MATEHIAl.

(SEE CHART ·"UNlfIEO SOIL Gl.ASSIFtCATIONi
GIVE GEOLOGIC ANO IN-PLACE DESCRIPTlOIll FOR FOUIIlDATIQN lNVf;STlQATIONS)

Poorly Graded Sand with Boulders: About 50%
coa rse to-1Tiie-:-- angu fa r to'S ubro'lIi1'ded'""sand; 115% coa rse
to fine, flat to subrounded, hard gravel; 5% nonplasti
fines. Weak surface coating. 51 i51ht to no reaction
to Hel.
!"ax.2.ize: lJ-I 11

; Color: multicolored; t'!~~,!~~: mois

IREM;;ftK:.;-~Iod~~~t'e-;~~)~;;;r:q~j,:o,;;;;');;dTr:;;e5a,;d~g-r;'a;;e"loc:(j-builies:- c,;';sTa,,-i:ableSl,rl'a,t ·cobi>les',,·nd-bou Ide rs ina re a .
excavat ion was 16"x18H x24!1.

189

15

orestimatlldl

10

15

15

Salt River
AIU Source ... ,

In,., 0"""", 1L· xl!.' 'x 19 __

"...... Burger
OF COBOL BOULDEr "',

,~'"'::~,i'i ~~~"" 0' """''''Of I,~f,~'~',~6"'':":::~,

io R,merks. 'tatio,· of "a" somp"dl

1271. 7
10/10/

CLASSIFICATION AND DESCHIPTION OF MATERIAL
(SEE CHART -"UNIFIED SOIL OLASSlf'IOATlONj

GIV!: GEOLOGIC ANO IN-PLACE O!':5QRIPnON fOR FOUNDATION INVf.STJGATIONS}

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNOATIt)N INVESTIGATIONS

'''ill' Central Arizona
~Ob,9tib ", .338 Coo .,....

."••••, .....M<:>d<:>l IOU '"

2.0-11.0 Poorly Graded Gravel with Boulders: About 55%
coarse to fine, flat to subrOunded, hard gravel; 45%
coarse to fine, angulQr to subrounded~ clean sand.
Weak surface coating. Slight reaction to HCI.
Max. size: 1211 ; Color: multicolored; Moisture: mois

11.0-17.5 Poorly Graded Gravel with Boulders: About 55
coarse to fi nc, f1 at to sub rounded , hard grave 1; 40%
coarse to fine, angular to subrounded, clean sand; 5%
nonplastic fines. No surface coating, No reaction to 1---+---+---+---+---;
HCI.
Max. size: 12 11

; Color: multicolored; Moisture: !nois
to wet ..

2 sacks

No sampl 0.0-2.0 Poorly Graded Sand with Boulders: About 65%
coarse to fine,··angular to subrounded·sand; 30% coarsef---+---+---t----+----i
to fine, flat to subrou'nded. hard gravel; 5% nonplasti

2 sacks fines. Weak surface coating. Slight reaction to HC1.
Max. size: 12 tt

; Color: multicolored; Moisture: dry
t 6 mo i st. ------. ----

SIZE AND TYPE
OF

SAMPLE TAKEN

2.0

DEPTH
(FEET)

GP

SP

NOTES: Record water test Gnd density test dato, If applicable, under remarks.
* Record aftar water has reach/Hi its notural leve!; ilivedote ot reeding odjoctntto graphic symbol or in remorks

CLASSIFICATION
SYMBOL

f------"--.~
LtT,tR GRAPI1fC

Granite Reef
__ .. h,...."..." lit-Gila Aqueduct

-

GP

17.5
1-----+----1

1---+----1 11 .0--+- -1
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OF

Salt River

Alu'uilulin

A"ru " .."'.., '-' .. "

imqular to subrounded
Weak surface coatinq.
to HCI.
Color: multicolored; Moisture: damp

LOG OF TEST PIT OR AUGER HOLE
fon BOHIWW AND f'OUNDATION INVESTIGATIONS

AND Of.SCHIPTION OF MATERIAL

(SEE (mAR, "UNIf' !lill ~\OIL CLASSI~ IcAnON1 0",,_ .. I':~:'i!~'~~'i'~:'li:~i:~:i'~;~~I:!2~~~::;:~1,:~ ,~:r;'H~'~~'B~:iGIVE Gf.OLOGIG ANO IN"f'LACE Of.9CRII'TfON f'Otl F(}(JNlli\rION INVESTIGATIONS)

·························1········· - ..,.', , ,." ,..",." .., ' .." ' ".. "

Futm

SC

SP

GP

o
About 85% coa rse to f j ne, p redorn'~

inantly , anglJlar to subrounded sand; 15% nonpJast
qlJick dilatancy, no toughness, no dry strength flnes.
Trace of fine, hard gravel. Weak surface coating,
Slight to medium reaction to HCl.
M.a.x,:,_~".~,.ize: 3/8

11
; _~?!Pl": brown; ~.~?J,.~"~,~E,~,,,: dry.

Poorly Graded Sand with Cobbles: About ~)O%

eoa r 5 e t(;;'''"rT''ri·;;;·~·''''''p·red()·mTn''ant'Ty·'''Trn'e''~''''''~'an"g"u Iart0 5 ub~'

rounded sand; 45% coarSe to fine 1 angular to =ul:~()~rj(~r"'l,._._ 1,_,_.. "1.-,-, 1---",,.. 1.., ,.·.._- 1
hard gravel; 5% nonplastic fines. Strata were lensed
wi th varyinfj percenta~Jes of sand and 9ravel. Weak
surface coating. Sl ight to medium reaction to Hel.

~.~l~:<..:., ..,~.L~~: 911
; .E~?"L~,,!:,: Inulticolored; ~9~!s,~"~,~·~_: dry.

1.0-15.0 Poorly Graded Gravel with Traces of Cobble.:
Ab ou t 50%b"'Et)-al:se·''''To''''''fTrl(~:''-·'''·;11:;''g'lj''i''~~·i':""--'to'--"5"tJb'r-ou'rl-aed~''''''h~1-r-d

gravel; J~5% coarse t.o fine, angular to subrounded
5% nonplastic fines. ~/eak surface coatinq. 51 ight to
medium reaction to Hel.

511
; .~~,()".I",?L: rnu 1t j co 1ored; ,t.-:t?",~".~""t,,,~,C_~_:

flll.1I

was

IREMA';" ,,:: ~;:~::: ;;~;;:;i~;··~;,'~"··;c:(;~) v:;'.;" r: ;; f pa"!"o ~e- ;~~J;' t re:e-~; -a11 (J -g-reasewood 't)';,;'s Fl€'l S'-: "-,Max im····'w······n··· 's / ..,' .., _,.;L;;.,"" ." .. 'co;..' .-. "J. -·-'---···'c··'····"i --.- 1

Hai r1 ine roots t.o 11.0 1
• Unable to excavate below lS.0 1 with equipment as hole caved badly.

193

10

?O

LOG OF TEST PIT OR AUGER HOLE
Fon BOHHOW AND fOUNDATION INVESTIGATIONS

frtjtd CenJr,<,l,1 Ari
turdinln K 906,552 f

About 55%
t', -f",in;;;'fT,,; i:~5,;,ji;,;(;iilllii~;r·i;;lrd"··<grave J; I.t5%

clean sand.
Slight reaction to Hel.
multicolore.d; Moisture: IIlC)iSl

0.0-3.5 : About 55%
coarse, clean sand; 45%
coarse to finc, flat to subrouflded, hard qrave 1. 1-- - _.. +----- 1....··--..·..·..··+_...._-··_·,,+-----1
Strata were lensed with varying percentages of sand
and ~.Jrav(~l. Weak surface coatinq. Sliqht reaction
HC 1.

sacks

1 5a(~k

Gri:.\f) I te Reef
fUll11t S,D 1t .,. G.J l,q

K~le Ih ·rp·-l-IO ·MSR

GP

SP

Salt. River

AIU OUj~Uli9R A9q;,~q;1;~ S~)~Jrce
A'~fOl_ UilllU\itns 1::> x :> x2 +

mol st

1?1I.0

About 50%
45%
nonp last i

react ion

brown; Moisture: mQist.

LOG OF TEST PIT OR AUGER HOLE
FOR nor-mow AND FOUNOATION INVESTIGATIONS

Arizoni-l
£ ':~'~:~~)',' 60~'1

Mode I

3.5-15.0
coa r 5 e t o,1'io,;: ai;'g;,T;;;" i~)-si;r;rol'ln;Je(rS and
to fine, flat t.o subrounded,
fines. No surface coating.
to HC1,
~,~?~~~,:,,,.,':"~ ....~~_: it!!; .C,~).l?,T_: multicolored; Moisture:



10

Trace

10

10

AND OESCRIPTION Of' MATERIAl
(SEE CHART -"IJNIPIEO SOIL CLASSIFICATION;

(lIVE: GEO\.OGIC AND IN~PLACF. DESCRIPTION FOR FOUNOATION INVESTIGATIONSl

0~4,5 Poorly Graded Sand with Trace of Cobbles:
80% coa-rse to fine, predominantly medium to fine,
angular to subrounded, clean sand; 20% coarse to fine,
flat to sub rounded, hard gravel. Strata were lensed
with varying percentages of sand and 9ravel. Weak
surface coating. 51 ight to medium reaction to Hel.
~~_: 911

; Color: multicolored; .~EJ,.~~~~~: dry.

5~ILO Poorly Graded Gravel with Cobbles: About 50%
coarse to fine,flat to subrounded, hai"d '"gravel; 50%
coarse to fine, predominantly coarse to medium, angulatf---+--~---+---+--~
to subrounded, clean sand. Weak surface coating.
Siight reaction to HCI,
Max. size: 8tl ; Color: multicolored; Moisture: dry
m~ ---

1.0-17,5 Poorly Graded Gravel w;th Boulders: About 50'\-------+---1----+---1---1
coarse to fine, flat to subrounded, ha'iYgravel; 45%
coarse to fine, angular to subrounded sand; 5% slight-
plasticity fines. No surface coating. Slight to no
reaction to HCl.
~_: 12 11

; Color: multicolored; Moisture: mis

15

Salt River
Source

10

Arn

_"m
I'''''

PERCENTAGE OF ;O!3f.li ES AND LDE! .J.*

I,;;,"'""' 0' IW''''',,"O' 1""""""0, w" ,',~J:;:;:::~':"o,
I""'''

LOG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIGATIONS

.,.., Cpot co 1

~9Q(j5j

,......
Cl.ASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE CHART-"IJNlfl!::D SOIL CLASS!F1CATlON;
GIVE GEOLOGIC AND IN "PLACE DESCRIPTION FOR FOUNDATION INVESTIGATIONS)

I."., .f

2.5-10.0 Poorly Graded Gravel,w:tth Boulders: About 65% carse t(
fine, flat to subrounded,hardgravel; 30% coarse to fine, PrE 15
dominantly coarse to medium, angular to subrounded san; 5%
nonplastic fines. Weak surface coating. 51 ight to no reacti(n to H 1.
Max. size: 12l!; Color: multicolored; Moisture: mois to we

2 sacks

SIZE ANOTYPE

OF
SAMPl.E TAKEN

1.2 No sampl 0.0-1.2 PoOrly Graded Gravel with ,[)oulaers: About 65% c arse t( 20 10

2.5 "No sampl fine, flat to hf)rd gravel; 35% coarse to : ne_,_--t__--t__O=--+-__+--=O~
angular to subrounded, Weak surface coati g.
Slight reaction to HCI,

_ Max. size: 12 lt
; Color: multicolored; Moisture: dry 0 damp.

2 sacks Poorly~Gra_aE:"S'and:
1.2-2.5 /\ About 85% coarse to fine, angular 0 sub-

rounded sand; 10% nonplastic, quick di latancy, no toug ness,
51 ight dry strength fines; 5% fine, hard gravel. Weak to mod,-
rate surface coating. Medium to rapid reaction to HCll-__+ __~ + __-+__-I
Max. size: 3/811

; Color: brown; t1oi.:ture: moist.

Di:PTH
lfEETl

10.0--+--.......,

18.0 +-__--1
10,0-18.0 Poorly Graded Gravel with Boulders: About 60' coars

to fine, flat to subrounded, hard gravel; 35% coarse tc fine, pre­
dominantly coarse to medium sand; 5% 51 ightly plastic ines.
Weak surface coating. Slight reaction to HC!.
Max. size: 1611 j Color: multicolored; Moisture: wet.

Grani te Reef Aqueduct
Salt-Gila AQueduct

~;;?~~~~~~d

GP

GP

SP-SM

GP

LETTER !GRAPHIC

CLASSifiCATION
SYMBOL

hI.

h,nl'Wallllml'

NOfes: Record woter test and denSity test dota, if applicoble, under remarks
'1~ Record ofter water hos reached its. I'IOtural ievel~ give dote of reOdif190djacentto qruphi<: 5ymlXll af in remarks"
lB. APPlicable only to borrow plt& ond to falJndotion~ whIch are potentia! sourcss of construction motel'wls orestimoted)

cover of paloverde trees and small bushes. Few surface cobbles and boulders in area. Maximum size of
taken from excavation was BlI x 12 1f x18 11

• Hairline roots to 6.0 1
• 17.5 1 depth was the limit of the

Ho Ie caved somewhat. Maxi mum size of bou 1de r taken from excavat ion
18,0' depth was the limit of equipment.

Sparse cover of thistles and small bushes.
was 14"x1611x24tl. Hal rl ine roots to 6.0 1 •

REMARKS

197
LOG OF TEST PIT OR AUGER HOLE

Granite Reef Aqueduct FOR BORROW AND FOUNDATION INVESTIGATIONS Salt River

f.lfll' Salt-Gi la Aqueduct .'''i.tI Central Arizona ,_.~ 1270. 1".n"I",';.. Source

."" ,.-.;:.~f',:;;,~.!~~T;!:'~~::-.--- IIf..:'.~'~:::::tI.. qO J; J; <; d 5\~d~ I 7so I''''' "<om"''''' ,-,.~ .....~1'~0)0111,2"2 2'1~":=7 =5 ... ... ." .. ,- ~::::: ::"",m ~0' ~,~~~: ~9 ....

Trace

Trace

10

CLASSIFICATION AND DESCRIPTION OF MAlE RIAl.

(SEE CHART ., "UNIFIED SOIL OLASSIFICATIONi
(lIVE (lEOI.OGIC ANO IN-PLACE OESCAIPTION FOR FOUNOATION INVE5TlGATIONS)

3.0-11.0 Poorly Graded Sand with Cobbles: About 55%
coarse to fine, angular to subrounded, clean sand; 45%
coarse to fine, flat to subrounded, hard gravel. Weak
surface coating. Slight to medium reaction to HCI.
!:1ax. size: 911

; Color: multicolored; !:!5?J~ure: dry.

0.0-3.0 Poorly Graded Gravel with Cobbles: About 55%
coarse to fine, flat to subrounded, hard gravel; 45%
coarse to fine, angular to subrounded, clean sand.
Weak surface coating. Slight to medium reaction to He
Max. size: 911

; ~olor: multicolored; ~oisture: dry.
2 sacks

11.0-14.0 Poorly Graded Sand with Boulders: About 55%
,+------1 coarse to fine, predominantly coarse 1:0 n1edium, angula.l---+---j---+----+---j

to subrounded, clean sand; 45% coarse to fine, flat to
subrounded, hard gravel. Weak surface coating. 51 igh
react ion to He}.
Max. size: 12 11

; Color: multicolored; Moisture: dry
to damp.

Trace

Trace

10

12,0-17.0 Poorly Graded Gravel with Cobbles: About 55'
coarse to fine, flat to subrounded, hard gravel ; 40%
coarse to fine, angular to subrounded sand; 5% nonplas ic,--+---+---t---+---/
fines. Weak to no surface coating. Slight to no
react ion to HCI.
Max. size: 1011; Color: multicolored; Moisture: damp
to moist.

0.0-5.5 Poorly Graded Sand with Cobbles: About 90%
coarse to fine, predominantly medium to fine, angular
to subrounded, clean sand; 10% coarse to fine, flat to
sub rounded, hard grave I. Weak surface coat i ng. SIi gh
to medium reaction to HCI, 1 +__-4-_-+-__+__-1
Max. size: 11 11

; Color: multicolored; Moisture: dry.

5.5-12.0 Poorly Graded Gravel with Cobbles: About 50%
coarse to fine, flat to subrounded, hard gravel; 50%
coarse to fine, angular to subrounded, clean sand.
Weak surface coating. Slight reaction to HCI,
Max. size: 8"; Color: multicolored; Moisture: dry
damp. -----

1 sack

sacks

sacks

5.5r-~~-t

-

12.0

GP

-

GP-SP

SP

-

17.0
1--.--,1--..., -+----,

-

orestlmotedl

of small bushes. Few surface cobbles'-'Tn"--a"rea. ·-Maximum size a ou er ta en-Trom t e excavat on
Hairline roots to 7.0', Hole caved badly and could not be excavated below 14,0'. Entire pit

Maten a I rom to ~. stra a was ensed.
taken f rom the excavat i on was 811x l,}illx 17H•

'1HHf ''''"'__."__ , llbs, of rock sompled) 100NOTES: Recor(i water test and density test doto, if applicable, under remork~.

:*R~~~~o(l~:e~ni:~~r b~~Sr6~a~~~~ i~~l~~uig~nl:~~:b~~v~~ct~ ~~~e~~f:n~fJ7c:~~~g~~~~~~I\l~t:~nre:~t~~;OIS

REMARKS' Moderate cover ot smai I bUShes. op b of hole caved badly,
Considerable surface cobbles in area. Maximum size of cobble
Hairline roots to 7.0', limit of equipment was 17.0',



III

10

10

AND D!':SGHIPl'ION Of MATEFllAI

(Sf./;' CHMl -"UNIl'lf;O !lOII_ CLASSIFICATION':
"IVE GEOt.OGIC ANO IN,,,PLtl(:E Il!£SCRIf'TlDN FOA ~'OIJNOATION lNVESHGJ\TlONSl

P(J:n,;*:l;1;1~!t~t;r:~:'iif.()~~~c~2~1~Jr:~; Abouto' , ,gravel; 35%
coarse to fine, angular to subrounded sand; 5% medi
plasticity fines. Weak clay surface coating. SI ight
reaction to Hel.
~.~~.~_,~~,Jl::..,~,.: 12 I I; CO lor:

0.0"3.0 Poorly Graded Gravel with cobbles: Ahout 55%
(:oarse ·t"o·"·fTru;-:~..l1at''''-t()-''·S-l,I''b·r()un-aed'",-' hard-grave 1; 45%
coarse to fine, an~Jular to subrounded, clean sand.
Weak surface co "I tI Slight reaction to Hel.

911
; mul t: i co lared; ~52~"~,,':.~!.::.:

3.0~·9.0 p.o(~rl..Y._..~r,ad~d""Gf,·~.lVe,l v.:ith,Boulde,r~: About 50%
1·,·,·_·..,,,,, coal-so to'" TTr'lc;"'rrat "~i:'()·'''"slJb·roll"n"(re-a7har·(r"gravel; ,,0%

coarse to fine, predominantly coarse to medium,
to subrounded, clean sand. Weak surface coating.
SI ight reaction to Hel.

12 11
; C~>.l.?_~· .. : multiCOlored; Moisture:

17.0 + ,,9.0.17.0
coa rse

cover'" of small bushes. Considerable surface cobbles and boulders in area. Few clay balls
9.0 1 to 11.0 1 strata. Maximum size of boulder taken from excavation was 1211X1211X1811. Hairl

Limit of equipment excavation ~.."as 1'7.0 1
•

[ulm

oo

10

trees
was 611 x 1311 xl]it. Hairline roots to 5.0 1

• Limit of equipment was 17.5 1
,

CL{\S~:;II'IGAl'ION

(SEE CHARI 'UNlfl/;,l) SOIL C\.ASS1FICA11(lNI
GIVE (l<;OI_OGIC AND IN--f'I.J\Cf: f.lES(Jf~IPTION For, fOUNlJIIII()N INVESTIGATIONS]

~7;~1i~;~"~".~li;-;.f.;;:.z.;~i;'::;;.,;;:l~;~;:~i;~·~·~·; About 50%
j" qravel; 50%

5 "IH()urld",,1, clean sand.
were lensed badly with varyin~l percentages of

sand and gravel. Weak surface coatinq. Slight to
medium reaction to HC1 .
•,,,::.,,,.,.~.:I.::.:'.' 13 11

; .~,~,,}.,~?E_: mul t i co lored; Moi sture; dry

11.0"17.5 Poorly Graded Gr'avel with Cobbles: About
coa r 5 e t o·""'TIlle-~"·rra·t""'~t'o··sl;b'r'o'l";nde'(f;·'· ..·-ha'~rd""'gf~-a ve 1; 25%
coarse to fine, angular to subn)unded sand; 5% non··
plastic fines. Heak surface coating. Sl ight to no
reaction to Hel.
"":.~...so.,....".~" 6

1t
; "~p}or: multicolored; Moisture:

7.0-11.0 Poorly Graded Sand: About 95% co.;](se to fine
+ , , , predomin·ailt'~j'"y'-"'ine(iTurn..-to-"tTne, angular to subrounded,

clean sand; S% fine, flat to subroundecl, hard ~lravel.

Weak surface. coat S1 i react ion to Hel.
!~,~"~",...~,~".~?:5"::.: 3/811

; ; ,~~?e} "~~,,!:_:!L~.. : mo i st.

17.5

Grani te Reef Aqueduct
Aque.t:L~l,C:,t Project

tnr4iut~s H

12 11
; Color: multiCOlored; Moisture: dry

LOG OF TEST PIT OR AUGER HOLE
rON BORROW AND FOUNDATION INVESTIGATIONS

Arizona

About: 60% coal:sc to fine,

to subrounded sand; 40% "~'l'~~·:~l~:.:.. .._~ +..__..-+.-'".._--f---l
toughness, no dry strength fines

trace of fine, hard gravel. 51 ight surface coating.
Hapid reaction to HC1.
~~<~~_'"~'"~~~~ ... : 3/811; Color: brown; Moisture: dry.

3.0 13.5
coarse
COarse to
plastic
to IiC I.13.5

Mode rate C!,)Ve r of IP)'~a II ;;o~v.e~~rc,~II,':;~ It· Ir;;;e,;;e,~s······~;;d gre.;;;;:~VJ(;QdI·b~she5; iiolie-cavedvery b;,<hy;-un~bT;",toJe,(Caiv-a-f~~'l()w"T;r:;;erj
because of this. Maximum size of

GP

SM

10

L.OG OF TEST PIT OR AUGER HOLE
FOR BORROW AND FOUNDATION INVESTIGATIONS

CI_ASSIFICAlION

(SH: CHA'll -"liNlfll::D SOil. {)l.l\ss:~";":;:"'i":';"~''",,'n"''"""' ~B~~~~~;~,ji~==3;2~d~~,~;~~~:1:?fjGIVE GEOl.OGIC AND tN·-Pl.ACE OES(JAIPTI(lN FOR I'O,~Nf)ArION INVESTlGATI01\lS)

~·.~?E.:_?i,L: Not classi ficd.

Poorly Graded Gravel with Cobbles: About
coa r 5 e t O·"..f"Tne:"·..~fl'-at-·"·fO"·"-5-ub·r(')uri"';r6 ..(T;···"·na"r"a--"g'ra ve I ;
coarse to fine, predominantly coarse to medium,
to subrounded, clean sand. Weak surface coating.
Sl ight to medium reaction to HC!.
"~~..:-~_,~~"~: 9lt

; ~?_2 ..?-!::.: multicolored; .~C?~!~~:_~_:

Poorly Graded Sand with Cobbles: About 60%
coa r s e t'()-'~rrn-e:·~anguTar~t~o""''''sl;brou~n''ded·'···s an d; 35%
to fine, flat to subroundeci, hard gravel; 5% nonplastl
fines. Strata were lensed'with varying percentages
sand and gravel. Weak surface coating. S1 ight to
medium reaction to HCl.
Max. size: 6 11

; Color: multicolored; Moisture:
morst'"~~""-'""""' .-~-..~,,,..,,._",,

12. 5-1 7. 5 poo.':2)',.£r,a.(!e:..d.§c.a.~.':.!.,.':'.i.!!I.~2".!r:!::.':".: Abo lit
coarse to l1ne, flat to subrounded, hard gravel; 35%
coarse to fine, an9ular to subrounded sand; 5% nonpl
fines. No surface coating. Sl ight to no reaction to
IiC I.

!"'MAiKs' ·~;;-d~'~;t;;;;;~~,;;~ ;; f;;~i;;;~~,:~~:'~t·~r·;;e;;ess ···;;;~d gl:;;,,~;;;';;;;;1 b~sj~;;,;, ····u::·.~i:::::::s;:· i::::'~:< ,:: :Li·:i:·;';::',;:;;,,;:'::~,:=-·=.:~:;~ ,;':.::":':::::'~
to J+.OI. Limit of equipment excavation was 1}.5 1

•



LOG OF TEST PIT OR AUGER HOLE
Gran i te Ree f Aqueduct FOR BORROW AND fOUNDATION iNVESTIGATIONS Sa 1t Rive r

ful"•.~.g"lt:JiLl.~_8SlY.e,9JJ...<;"t._"'~"""_ ,,,jul Ce n t r a 1 A r i zon a Alii hli,uliu __~9,QE~5,1_~_~~.?,~,~_~e
Itl. It Tr:J19,:J1~JL ". tur'lntu _ Q06. 2S j,1 .5,5,?,~~5_; ;;;1\;;;:"'" 'r ~,,111l"'''11,,1I•............... ,112=~ 7,,6:;., 4;.,..-_ _ '"In, Dilllusim ~,~,~_1],~.?,,1>."20 I

10,.. II "'11 ,",,' Not I~il.~h_~<l ·_MII...., hm,,," .MOde'l 7ou.... 10/20/ '5 ,..... II -R. Burger

___ !ulm

..,Hth h.

h,l~ 'I W.llr lmr

LOG OF TEST PIT OR AUGER HOLE
Grani te Reef Aqueduct FOR BORROW AND FOUNDATION INVESTIGATIONS

SalrGllaAquadltcL _,,,jot! Central Arizona
TP-120-I1SR e""""I1' qOh ~R" SSS. 77S ,,,"' fI..",.. 12S2. S
12. 0 ' ••..·'.11....."" Model 780 10/lS/lS

A",u
,..."

Salt River
Source

1
Burqer .0

25

15

15

2.0-9.0 Poorly Graded Gravei with Boulders: About 55%
coarse to fine, flat to subrounded, hard gravel; 40%
coarse to fine, predominantly COarse to medium, angula
to subrounded sand: 5% sl ight-plasticity fines. No
surface coating. No reaction to HCl.
Max. size: 1411

; Color: multicolored; Moisture: mols
to wet. --- 't----/----+----!----~----l

9.0-16.0 Poorly Graded Gravei with Boulders: About 60%
coarse to f!ne, flat to subrounded,hardgravel: 35%
c.oarse to fine, predominantly coarse to o1ediurn, angula
to subrounded sand; 5% nonplastic fines. No surface
coating. No reaction to He1.
~ax. size: 1711 ;~: multicolored; Moisture: wet
to saturated. --~---

sacks

-

16. 0 +---~

2 sacksGP

GP

SP

Cl.ASSIF'IOATION
SYMBOL

~mf.R"""'k;;;;~;G

1;m:;';;RKS~se"'~rass cOver 'nd small ~ushes area. ThiS pit is located in an -area Where preVIous excavation
had beel~ done by others. MaXimum size >f-boulder taken from excavation was 16H

X 1T 1x2711 • Hairline roots to
3.0'. ,ncountered water at 12.3'. After 30 minutes, the water was at 12.0'. Hole caved badly during excava­
tion. wlable to excavate below 16.0'.

o

o

Trace

o

o

CLASS\fICATION AND D€SCRIPTlON OF MATERIAL
[GEE CHART -"UNifiED SOIl,. CI,.ASSIFICATIONj

GIVE GEOLOGIC AND IN-P .. ACE DESCRIPTION FOA FOUNDATiON INVESTIGATIONS)

3.0-7.5 Poorly Graded Sand: About 95% coarse to fine,
predominantly medium to fine, angular to subrounded sa d:
5% nonplastlc fines; trace of fine, hard gravel. Weak
surface coating. Slight reaction to HCI. 1---+~---t----+----4--__l

Max. size: 3/811
; Color: multicolored; Moisture: dry

0.0-2.5 5i Ity Sand: About 60% medium to Hne; predom-
samplE Inantlyf'Tiie;iiii9ular to subrounded sand: 40% nonplastlc,

quick di latancy, no toughness, no dry strength fines; ~==::j::==::t:Ii~L:j::==:::l:::::iC=l
trace of fine, hard gravel. Medium surface coating.
Rapid reaction to HCI.
Max. size: #4;~: brown: Molstu~: dry.

sack

sack

SIZE ANOTYP£'

0'
SAMPLE TAKEN

1------12.5-3.0 Poorly Graded Gravel with Trace of Cobbles: Ab ut:--+---I---+----4---j
50% coarse to fine, predominantly medium to fine, flat
to subrounded, hard gravel: 45% coarse to fine, angula
to subrounded sand: 5% nonplastlc fines. Weak surface
coat Ing. S11 ght to med I um react I on to HC 1.
Max. size: 311 ; Color: multicolored; Moisture: dry.

-

DEPTH
(FEET)

SM
2.5

.. No

3.0

SP - 1

7.5

-

GP

17.5

CLASSIfiCATION
SYMBOL

LET.;:v;-~C

7.5-17.5 Poor Iy Graded Grave I with Ilouldevs: Abbut 55%
coarse to fine, flat to subrounded, hard gravel; 40%
coarse to fine, angular to subrounded sand; 5% nonplas ic
fines. Strata were lensed with' varying percentages of
sand and gravel. No surface coating. No to slight
,o·~·lon 0 Hel. .__-..L-~.L----_.---l.---l.--....j

REMARKS: Max. size: 12 11 ; Color: mu1tlcol'ored; Hoistur-e: dry to moist.

Moderate cover of paloverde trees and greasewood bushes. Maximum size of boulder taken from excavation was
12 11x12 I1x15 11 • Hairline roots to 8.0'. limit of equipment excavation was 17.5'.

NOTES: Record water te6t and den61ty test dotal if appllcable, under remarks.
* Recard after water has reached it!; natural levei; IIlv8 dot. of reodinq adjacent to qrophic GYmbol or in remark'.,
** Applicable ani)' to borrow plh and to foundations which are potentIal sources of construction materlols.

206
TABLE 1-MSR

COMPACTION TESTSPECIFIC GRAVITY

ci
:z

":z
i

CONSISTENCY
LIMITS

PARTIClE·SIZE FRACTIONS
IN PERCENT

SGUMII1MY OF PHYSICAL PROPERTIES TEST RESULTS (Proctor Compaction)
rani te Reef Aqueduct

PROJECT Cent!l_!..~~"-":.:~"-'-S-Gi la Aqued".".t.. "0._ FEATURE ._:~~.IS FR\ii,v'.ee,,-r_0.flli.,:,,.'~.a.I~"2~'~.':E" .. _

7"1734(8-71)
B\lreaU of Roolamatlon

20

10

15

PeRCENTAG' Of COBB'.'S AND BOULD'

Salt River
Alii Btlil'ltil.A9-g,.re_ggJ;.~e:"s.Q_u"r..~.e_

1261.3 1m" """'''' ...5'X.1.7. .•5'XfO'
10/1S/7<; ,......,. RB~rOe

CLASSIFIOATION AND DESCRIPTION Of MATERIAL
(SEE OHART • "UNIfiED 501 .. Ct.ASSIFIOATlONj

GIVE GEOI,.OGIC AND IN-PLAOE OESCAIPTION roA FOVNDATlON INVESl"IG4TIONS)

LOG OF TEST PIT OR AUGER HOLE
FOA BORROW AND FOUNDATION INVESTIGATIONS

''''ItI rpn. ,n I A.. ?nnn

0-;';;'"1"' q06 <;R7 <;<;h. 101 "".i fI..",..

~.~ "II.~' tl [nautili Mode 1 780 hIt

0.0-10.0 Poorly Graded Gravel wIth Boulders: About 60%
coarse to fine, flat to subrounded, hard gravel; 35%
coarse to fine, predominantly coarse to medium, angula
to subrounded sand; 5% nonplastic fines. Nosurface
coating. No reactIon to HCI.
Max. size: 12"; Color: mUlticolored; Moisture: dry
to moist. ---

10.0-17.5 Poorly Graded Gra-vel with Boulders> About 60
coarse to fine, flat to subrounded, hard gravel; 35% '~----~----~------4------+-----4
coarse to fine, predominantly coarse to medium, angula

sacks to subrounded sand; 5% nonplastlc fines. No surface
coating. No reaction to HC!.
Max. size: 2011 ; Color: multicolored; Moisture: mois
to saturated. --

2 sacks

SIZE AND TYPE

0'
SAMPLE TAKEN

-

-

DEPTH
(fEETl

10.0~__~

17.5

GP

GP

L.ETTER taRAPH1C

CLASSlflCATlON
SYMBOL

;>0·

Gran I te Ree f Aqueduct
.1..,,,, .Sal.LcGJJ.a..AquaduQ:_

_ ..."" II. .IP.-J2J:I1SR
11'1' It 'lfllt! tml' ~~J.fL.",4 ~_._

REMARKS Sparse grass cover and small bushes throughout area. This pit is located in an area where previous excavation
had been done by others. Maximum size of boulder taken from pit was 10"x20"x28". Hairline roots to 5.0'.
Encountered water at.l?8'., After 30 minutes, the water level.,was at 16.4'. After 1 hour's time, the water
I ~ ..~". .. il ,+ 1 h 4' • Imit of eou Ioment excavat ion was 1/.5'.

NOTES; Recordwoter test ol'ld del'lsl.ty t6st doto, if applicable, IHlder re!Tlarks, .. . ~HH~ '_""-_-'__'-.--"I"'L,"'-O"',-,,"',,"!-CQp£--Ctadl 1O(2._," ~-._o ~_I

:*R~~%~aO;I~e~/lj~o~~r b~~sr~~a~~~~ 1~~dn~~uf~~nt:~;:~~~V~~?:~ ~~~1I~~2n.rJlc:~~~~~~~in~~lu~tl~nnl~g~~~iot5. Reco~~(l~~I~P:~~lflg~arv~~~t~f ~~o~~~~~·:s ;C~s~jgtr~:\~~ ho~~orri:r(~~OSured or estimated)

NOTE: Numbers in parentheses ore metriC equivolents of numbers directly obove.



SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS (Proctor Compaction)
Granite Reef Aqueduct

PROJECT Central Arizona--Salt-Gila Aqueduct FEATURE Salt River Aggregate Source

207
TABLE 1-MSR
SHEET_2_ OF-.-L

COMPACTION TEST

Z
o
....
t\.
IX
o
VI
ltl
«

....
Z
IIJ
IX«
t\.
t\.
«

PLUS NO.4

SPECI FIC GRAVITY

"'t

o
Z
VI
:::l
Z
~

....
!
...J
IIJ
Cl
«
:.::
Z
~
:x:
VI

X
IIJ
Cl
Z

>­....
u
....
VI«
...J
t\.

CONSISTENCY
LIMITS

....
:!
...J

Cl
:::la
...J

..-'-4--+----"«.-+----/----+---f--..-;-..-.-- f--.- .. -------jf---··-·· +--.----f

PARTICLE-SIZE FRACTIONS
IN PERCENT

FINES

E E E
E~ E~ E IX~

"'t E ",E N~ IIJE.E Cl E
Z "E ";E ~E« C!'" ::!~

IX"
:X: E 0" ~" «~

OE ;;::t "'t'"
.N

...J~.... E .... E " z-
-~

I'IX", "''''t :;"'t
o~

(").
1IJ0 0" ZZ z

iii'"...Jo 00 0 0 VI-

...J' cici

l
IIJ", IXZ«0 ZZ ...J o IIJ«

~ 'r ~ .... >:x:
VI z .... 0 ....

« 0
VI u

Est. Est.

J~ . q7 2

...J
o
ltl
~

>­
VI

z
!2....
«u
II.

VI
VI«
...J
u

IDENTIFICATION

115- MS R Z.. g.::J_LJL_ J-,-p-~--+--... _+

TP-

IX
IIJ
ltl
~ IX
:::l IIJ ;;
Z ltl J!
IIJ ~

...J :::l
~]t\. Z

~ IIJ t\.« ...J IIJVI 0 Cl:x:

1742

- --~..---.+-----+..----I--~- ---;::-- 1-----+ -- - -t- -+- .- --1--------\ .- -~-~--+ --..+- -- ..----+~----- .. 1-----1

lZ~l._.lL?_.:t1~_R._ 11.0-17.5 Gp·.-_==+__ ..__._+__ l.!.. -j Z~__]2.__+._J.1J.L..O+--..;.J">, __+_ __.. -4 _ ·-jf----I--- __ ._1-_1_ .. -. 1 --1 _.__. 1__ __-+ ---_._
~-_. - +·_···..············1- - -~-.~---- - ----

.- -_.~._..

1---- -~~---.--..... --+--.-

.

t--·-·-· -1-············ ------ --1-- -----·········1

......... ---------+----·····11 + -- \ -+ -~---- -+ .

J5 2=0'--+~__ jf················· --I

4»-l f75b'-TT6=MSR I;'." (\. 0 GPI) , v -"J4J 55 _lQ__.1J1). __ 1__···.·· + --·1 If __.. __ --t------·· _.1.·
OJr I---...---I-----~ ... ------....-.... .- ..

m J15L __.!1..§..:.~?.B._ 19.0-17. 0 GP -+- -!~~ ... JZ _Qf.__1Q 1..0
~ I-------I----~------.--..... I --- --.--- ---j -- :~ -1--... I· .-.. -II·· .-----j

~ 12.?:L j~J=!i~_R._ ~Q_..J.Q....Q. __(if 2 14 .. 64JQ.I..... ..J-l) __I----__.__.. 1 __+-_.._..... +_ . +._..._+_.. , +_

;;0 frriT TiT=MSR' 10 •0- 17. 5 'GP~-'-_~-+__ I - ..2=-_.+ 31__ 61
+·_··----1-·············· ----j...... ~-----··-I---············ I···· .----I--~-

e-------+--.-- -------· .. ·1····························

~~- e---------.+------.--- --- -.. --.\.- - __ +.-.- ~-_ /-.- -- ..,.-.-. -+ --------., ---+-~-- l-··-·· ··- ..1- "--. +--- -Ien
I
m
m
-l +---------.-.---.,-----+------------ f---.------- ---.--.-- --······f··········· -+- .-- -- i----~.--.+ ---. + ..---.-./----...+---- ----+··.. -·····1------·--1..·----- ..--~ -.--.-1-----1

L, ----I------..---··--····----~I------------+--.------- -- -- ..------- ------~ ..··I-------l
r- __._I----- ---+-__.~ ..._.. .I-~():t.~:-~gJITt<:l-1:~~. R~I'"<::~lJt9g ~? .....QfSQ~t 1~?c:l Q~L~Q lJld~r~ .... gL~_y__L~.!Jc:lJ ~..~ .. lmQJ;; ':.. d.Y.rJ n9 t e_?!J"" ... _._... -+-.._

-~-+-.--.-- .-- -·1.... j. RLt. ~K~c:l~ c:l_tJQ[l, .(ix li:l <:I gJ;; j Q[l__l_~ __Q!:Lm LOY_$ 3::_L[l~ h.Sg[ pJ.e""'.L__+. ,·_____·_JI_ .-- .-1_........ __+-~ __----_-I--~.~-.-1

NOTE: Numbers in parentheses are metric equivalents of numbers directly above.
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WATER AND POWER RESOURCES SERVICE
ASSISTANT COMMISSIONER-ENGINEERING AND RESEARCH

P.O. BOX 25007, DENVER CO 80225

EM \/\
WATE R AND POWER RESOURCES SERVICE '~

COMMISSIONER'S OFFICE, INTERIOR BUILDING, WASHINGTON, DC 20240

C)

(') COLORADO
N E W

I~ 1;"". N ..

'V E X C 0

1.-
S 0 U

.~_.- ..-l

..

..

.' PN REGION, REGIONAL DIRECTOR, FEDERAL 8UILDING AND US COURTHOl,SE,
550 WEST FORT STREET, PO BOX 043, BOISE 10 83724

MP REGION, REGIONAL DIRECTOR, 2800 COTTAGE WAY,
SACRAMENTO CA 95825

LC REGION, REGIONAL DIRECTOR, NEVADA HIGHWAY AND PARK STREET,
PO BOX 427, BOULDER CITY, NV 89005

UC REGION, REGIONAL DIRECTOR 125 SOUTH STATE STREET,
PO BOX 11568. SALT LAKE C'TY UT 84147

SW REGIO , REGIONAL 01 RECTOR COMMERCE BUILDING, SUITE 207,
714 SOUTH TYLER STREET, AMARILLO TX 79101

UM REGION REGIONAL DIRECTOR, FEDERAL BUILDING, 316 ORTH
26TH STREET, PO BOX 2553, BILlI GS MT 59103

LM REGION, REGIONAL DIRECTOR, PO 80X 25247, BUILDING 20,
DENVER FEDERAL CENTER DENVER CO 80225

REVISED MARCH 1981

WATER AND POWER RESOURCES SERVICE
AND REGIONAL BOUNDARIES
(CONSTRUCTION WORK IS GENERALLY LIMITED

TO PROJECTS IN THE SEVENTEEN WESTERN STATES)

X-O-4086
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