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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE Room 6029 Federal Bldg., Phoenix, AZ 85025

Col. John C. Lowry
Chief Engineer and General Manager
Flood Control District of Maricopa

County
3325 West Durango Street
Phoenix, Arizona 85009

Dear Col. Lowry:

December 8, 1972

We are submitting for your use seven copies of final plans for
Site I of· the Buckeye Watershed Project. We understand these
will be used as a supply to the Arizona Water Commission,
public utilities, and your own files.

Any comments or suggested changes should be received in this
office as soon as possible.

In addition to the plans, we have attached a copy of:

1. Hydrologic computations
2. Hydraulic computations
3. Geology report
4. Construction specifications (2)
5. Engineer's cost estimate

If you have need of additional information or if you have any
questions, please call.

Sincerely,

George C. l\t1arks
State Conservationist

Enclosures
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EID SCHEDULE SIrE 1 BUCKEYE vJ.ATERSHED
~

i

I~ -,I SPEC.
,j1\ _ WORK OR MATERIAL iNO • QUANTITY UNIT UNIT PRICE AMOur,rr

1e Clearin~ nnn Grubbing
i

2 687 Acre $ ,
20 Strt!cturo Removal 3 - - ,Tob ~ ~

30 11obilizotion 8 Job ~
~- - ' r

4,. Ch8nn~1 E::cmrnt1on, Common 11 I 21 554,700 Cu.. Yd.. ~ e

So Foundation Excavation, Common y 21 735,500 Cu. Yd.. $ ~

6 0 Structure Excavation 21 191 Cu.. Yd. $ ~

78 Earth Fill, Compacted Y 23 2,694,800 Cu. Yd. $ ~

80 Earth Fill, Uncompacted ;; 23 38,158 Cu. Yd. $ ~

90 Structuro Backfill 23 8,800 Cu. Yd. 3 $

lO e Salv. & Sprd. Topsoil V 26 182,700 Sq.. Yd.. 3 $

ll. Concreto 31 279 Cu. Yd.. ~, $.'

J 12. Cement 31 419 !r.)l. $ ~

l3. Steel Reinforcement 31~ 14,328 Lbs. ~. ~

14. RIc Pressure Pipe, 6o-Inch Diameter,
Stations 907+79.14 to 909+55.5 41 176 Lin.Ft. $ 3

15. RIc Pipe, 6o-Inch Diameter,
Stations 909+55 ..5 to 918+82 ..69 41 927 Lin..Ft. $ $

16. RIc Pipe, 12-Inch Diameter,
Stationo 710+00 and 817+00. 41 320 Lin.Ft. $ $

CORRUGATED METAL PIPE
170 (n) 85"x54" 12-gage Pipe Arch 51 )40 Lin.Ft. $ $.
18,. (b) 29"x48" 14-gage Pipe Arch 51 120 Lin..Ft. ~ $.
19.. (c) 15" 16-gag~ Pipe 51 96 Lin.Ft. ~ ~

• 20• Special Fittings, 8-End Sections,

I
l
I 2 Prefabricated Tee Sections 51 Job $ $.

I - -

I
210 Loose Rock Riprap 61 402 Cu .. Id. $ $

22. Water Control QQtes, 12" 71 2 Each $ $

230 Metal Fabrication, 3-Trash Racks 81 - - Job $ t\
........

TOTAL BID FOR SITE 1 $-

I I

I
!
!
I

.



CONSTRUCTION SPECIFICATION

2. CLEARING AND GRUBBING

1. SCOPE---

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

2. MARKING

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

3. REMOVAL

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

4. DISPOSAL

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

5 • MEASUREMENT AND PAYMENT

(Method 1) For items of work for which specific .unit p.rices are
established in the contract, the cleared and grubbed areas will be
measured to the nearest 0.1 acre. Payment for clearing and grubbing
will be made at the contract unit price and shall constitute full
compensation for all iabor,equipment, tools and ail other items.
necessary and in~~dental to the completion of the work.

". ;";

(2-1 )

SCS-WEST 3-7-69 .



(Method 2) For items of work for which specific unit prices are
established in the contra:ct;each tree, stump and snag having a
diameter of 4 inches or greater and each log having a diameter
of 4 inches or greater and a length of .. lOj;efi!.t o~ greater will
be measured prior to removal. ·The ·size of each· tree and snag
will be determined by measuring its trunk at breast height above
the natural ground surface. The size of each log will be deter
mined by measuring the butt and by measuring its length from
butt to tip. The size of each stump will be measured at the top.
Diameter shall be detennined by dividing the measured circum-
ference by 3.14. . '

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

Measured Diameter

4 inches to 8 inches
Over 8 inches to 12 inches
Over 12 inches to 24 inches
Over 24 inches to 36 inches
Over 36 inches to 60 inches
Over 60 inches

Size Designation

6-inch size
lO-inch size
l8-inch size
30-inch size
48-inch size
60-inch size

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

(Method 3) For items of work for whieh specific lump sum
prices are established in the contract, payment for clearing
and grubbing will be made at the contract lump sum price.
Such payment shall constitute full compensation for all labor,
equipment, tools and all other items necessary and incidental
to completion of the work•.

(Use with all Methods) Compensation for any item of work
described in the contract but not listed in the bid schedule
will be included in the payment for the item of work to which
it is made subsidiary. Such items and the items to which
they are made subsidiary are identified in Section 6 of this
specification.

(2-2)

SCS-WEST 3-1'-69



2 if CLEAR_~NG /~.ND GRLTBBING._._JEontinu~dl

a. Bid Item 1, Clearing and ~r~bbing

6. ITEMS OF WORK AND CONSTRUCTION DETAILS

11/72(2-3)

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

(1) This item shall consist of clearing and grubbing the
foundation area of all dikes, areas designated for
compacted earth fill, all areas designated for channel
or pipe trench excavation. and the area required for
borrow excavation.

Items of work to be performed in conformance with this speci
fication and the construction details are: /"

(3) Measurement and payment will be made by Method L

Buckeye WPP, Site 1 Div.
Arizona

•)"



CONSTRUCTION SPECIFICATION

3. . STRUCTURE REK>VAL

The work shall consist of the removal, salvage and df.sposal;of
structures ·(including fences) from the designated areas.

2. MARKING

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

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

3.". REMOVAL

(Method 1) All structures designated in th~ contract for ,removal
shall ,be removed 'to the specified extent and ,'depth •.

(Method 2) ,Within the areas somarked allv:Lsible structurres and.
attachments and' all buried structures l'oc'ated arid'identif'ied by
survey stakes shall be removed to the 'specified' extent andd':ep'th.

4. SALVAGE

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

( 3-1)
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6• MEASUREMENT AND PAYMENT

5. DISPOSAL OF REFUSE MATERIALS

Refuse materials resulti~rig from structure remov'al shall be burned or
buried at locations approved by the,~Engineer or otherwise disposed
of as specified or as appro~ed by~h~Erigine~r.

6-25-70(3-2)

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

(Method 2) For items of work for whicQ specific lump sum prices are
established:l.n the contract, payment forstructur.e removal will.be
made at the contract lump sum price. Such. payment will constitute
full compensation for all labor, equipment, tools, and all oth'er, items
necessary and incidental to the completion of the work.

(Method 1) For items .of work ~for whic,h specificupit prices are
establl.shed in, the contract,' payment forth~:+emoval of each structure
unit, except fences, will be made at the contract unit price. Fences
removed or removed and salvaged will be measured to the nearest'linear
foot. Payment for fence removal or removal and salvage will be made
at the contract unit prices appropriate ,to, each ty,pe and size of fence.
Such paym~Ilt will constitute full compensation for all labor"equip-

'ment, tools, and all other items necessary and incidental to the com
pletion of the,work.

SCS-WEST



Items of work to be performed in conformance with this specifi~

cation and the construction details are:

(1) This item shall consist of the removal and salvage of
all fences within the construction area as shown on
sheets 2, 3, 4, and 6 of the drawings.

11/72( 3-3)

(4) All fencing materials, including posts, shall be salvaged
and stockpiled in areas on the site designated by the
engineer.

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

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

a. Bid Item 2 2 Structure Removal and Sa~vage

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

Buckeye WPP, Site 1 Div.
Arizona



2. PAYMENT

8. MOBILIZATION

4:-1-71

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

CONSTRUCTION SPECIFICATION

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

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

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

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

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

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

SCS-WEST

1. SCOPE



Compensation for any item of work described in the contract but
not listed in the bid schedule will be included in the payment
for the item of work to which it is made subsidiary. Such items
and the items to which they are made subsidiary are identified
in Section 3 of this specification.

SCS-WEST (8-2) . 4-1-71



Items of work to be performed in conformance wi th this spe,cification
and the construction details are: I

(1) This item shall consist of the mobilization of the
contractor's forces and equipment for performing the work
required in this contract.

a. Bid Item 3, Mobilization

11/72(8-3)

3. ITEMS OF WORK AND CONSTRUCTION DETlli§.

(2) Payment will be made in accordance with Section 2.

Buckeye WPP, Site 1 Div.
Arizona



11. REMOVAL OF WATER

3-7-69

(11-1)

CONSTRUCTION SPECIFICATION

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

The Contractor shall build, maintain, and operate all cofferdams,
channels" flumes, sumps,andothe;r temporary diversion:and pro
tective. 'wo,rksnee:dedto'divert,~treamflow:and other surface water
througlIorp.r.oundo:tlie :cons.truc·.tion· ~sitea.nd awayfr()m;the·c6ristruc
tion work, whi~le·;~ons;t..ruc~tio:n is;·in'progress.. Unless~oth:erwis'e

specifi,ed",,;'a.'; d.iv.ersion: <U1.ust·:~di~charge~:into t·h'e· same natural>'drain
agewa,y~ ~in. :wh·i'ch'its·headworks· rare' l!Oca·ted.:

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

The work shall consist of the removal of surface water and ground
water as needed to, perfor·m ,·therequired construction 'in accordance
with the s,pecifications. It shall include (l) building and main- .
taining ,all necessary temporary impounding works j'channels, and
diversions, (2) furnishing, installing and operating all necessary
pumps, piping and other faci.1ities and equipment, and: (3) removing
all such temporary works and equipment after', they h;ave served
their purposes'.

Unless otherwise specified, the Contractor shall furnish to the
Enginee}:"'".in~iti:ng,'his·.,plan,'£ordiver'ting,-"surface'water ;before
beginn~ng:th'e·constructiontwork;~for"which~thedivers'ionis req~ired.

Acce.pt?uce;"of· this! plan.will ,not relieve', the Contr'actdr 'of" 'res.pon
sibility:.f,or'comple:ting tp.e work :c1sspec:ified'.

2. DIVERTING SURFACE WATER

3. DEWATERING THE CONSTRUCTION SITE

1. SCOPE

SCS-WEST



5 ~ REMOVAL OF TEMPORARY WORKS

4• DEWATERING BORROW AREAS

6. MEASUREMENT AND PAYMENT

6-25-70(11-2)

After the temporary works. have served their purposes, the
Contractor shall remove them or level andgiade them. to the·
extent required to present a sightly appearance and to prevent
any obstructio'nof the flow of water or any other interference
with the operation of or access to the perman~ntworks.

Except as otherwise specified, pipe's and casings shall be
removed from tempor~rywel1s and the wells shall be filled to
ground level with gravel or other material approved by the
Engineer.

Unless otherwise specified in Sectio~ 7, the Contractor sh~il
maintain the borrow areas indrainable'condition or otherwise
provide for timely and effective removal of surface waters
that accumulate, for any· reason,withiIl the borrow areas.

Compensation for' any item of work described in the contract
but not listed in the bid schedule will be inc'luded in the
payment for the item of work to, whicJl it is made subsidiary.
Such items and the 'items to which they' are made subsidiary
are identified in Section 7 of thisspecifica~;Lon.

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



a. ~bsidiary Ite~ Removal of Water

11, REMOVAL OF WATER (continued)

7 if ITEMS OF \vORK AND CONSTRUCTION DETAILS---- -

11/72(11-3)

(2) In Section 2, Diverting Surface Water, and Section 3,
Dewatering the Construction Site, no written plan for
accomplishing the work will be required. This shall
not relieve the Contractor of his responsibility for
completing the work as specified,

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

(3) No separate payment will be made for the removal of
water. Compensation for this work will be included
in the payment for Bid Items 4, 5, and 6, as appro
priate.

Items of \Alork to be performed in conformance with this specifi
cation and the construction details are:

Buckeye WPP, Site 1 Div.
Arizona



21. EXCAVATION

CONSTRUCTION SPECIFICATION

3-7-69

The work shall consist of the excavation required by the drawings
and specifications and disposal of the excavated materials.

Common.exca.vation shall.be defined as the excavation 0,£
all materials that can be excavated, transported, and,
tlnloaded by the use of heavy ripping .equipment and wheel
tractor-scrapers with pusher tractors or that can be
excavated' and dumped into place or loaded onto hauling
equipment by means of excavators having a rated capacity
of one cubic yard and equipped with attachments (such as .

.shovel, buc.ket, backhoe, dragline or clam shell) appro
priate to the ~haracter of the materi~ls and the 'site
c;onditions.

Rock excavation slla11 be defined as the excavation of all
hard, compacted or cemented .,materialsthe .clccomplish'ment
of which requires :blasting or the use of excavat.ors
larger than defined for conllnon excava:ti'on. The 'ex~avation
and removal of isolated boulders or rock fragments larger
than one cubic yard in volume ,enc;ountered, in mate·rial~

otherwise conforming to thedefinit'iono'£, connnon exca.va
tion shall be classified as rock excavation.

Excavation will be classified' as corrnnon excavatioIl or rock
excavation in accordance with the following definitions or will
be designated as unclassified. .

For the purpose of this classificatiori, th~follbwing definitions
shall apply:

The presence of isolated boulders or rock fragments larger than
one ,cubic yard in size will not in itself be ~~ffic.~~rit cause to
change thecl~ssificationof the surrounding PJat~ri:al~

Excavation will be classified according tp th~ above definitions
by the Engineer, based on his judgment of the charactei of the
materials an,d the site conditions.

1. SCOPE

2. CLASSIFICATION



Heavy ripping eguipmentshall be defined as a rear-mounted~,

heavy duty, single-tooth, ripping attachment mounted on a
tractor having a power rating of at least 200 net horsepower
(at the flywheel).

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

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

3. UNCLASSIFIED EXCAVATION

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

of this specification shall apply.

4. BLASTING

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

Blasting shall be done in such a way as to prevent' damage to the
work or unnecessary fracturing of the foundation and shall
conform to any special requirements in S~ction 12 of this speci-
fication.

5. USE OF EXCAVATED MATERIALS

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

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

(21-2)

3~7-69
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10. OVEREXCAVATION

6. DISPOSAL OF WASTE MATERIALS

7 .' BRACING' AND SHORING

3-7-69

BORROW EXCAVATION

Excavated surfaces too steep to be safe and stable if unsupported
shall be supported as necessary to safeguard th~ work 'a~d ~qrkm~n,

to prevent sliding or settling of the adjacent ground, and to avoid
~amaging existing imprav~tp.ents. " ~he width of the, excavatioJ.l. shall
be increased if necessary to provide space fo~ sheeting" brqcing,
shoring" and other' supporting in~tallations. The Contractor shall
f~rnish,plac~,anci subsequen:tly remove such supporti.ng installations.

STRUCTURE:AND"TRENCH:EXCAVATION

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

( 21.;.3)

{Method 1) ~l~' s~rpJus '. or unsuitable excavated materials wi 11 be
designated as waste and shall be disposed of at the locations
shown on the drawings.

,When the quantities of suitable mc1;terials obtained from specified
ex;cavatiQns ,are ins.uffici~nt to construct the specified ,fi lIs,
additio~al materia~s shall be,obtaine~ from, the designated borrow
areas. The .extent ~ndQepth ofborro~ pits within the limits of
the designat.edborrow ar.eas 'shCillbe" as direct.ed by the, Engineer.

{Method ,2) All, surplus or unsui~a.ble exc?vated materials w,ill be
des ignated as ,waste and shatl,' be, disposed of qy t;he Contractor
at sites, of his own choosit;lg away, ~rom the site of the work.

Structur~ or trench excavation, .shall be completed to the sp~cified

elevatio~s and to sufficient length and width to include allowance
for' forms, bracing' and suppqrts;, as necessary,,; befo~e any; concrete

(or earth fill is placed or any piles are driven within the limits
;()f th-=excavation.,

Excavation. il1: r ()ck. beyond the specified. lines and grades shall be
corrected by filling the resulting voids w{thportland Gement
concr~te made ofmaterialsarid~~ix pro~ortions~pproved by the

"Engineer. Concrete that will be exposed to the 'atmosphere when

8.

9.



11. MEASUREMENT AND PAYMENT

(Method 1) The pay limits sha,ll be as designa.ted on the drawings.

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

3~7-69

( 21-4)

b. The lower a'nd lateral limits shall be the ~n:eat lines and
grades shown on the drawings.

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

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

For items of work for which specific unit prices are established
in the contract, the 'volume of each type and class of excava.tion
within the sp'ecifiedpay limits -will be measured and computed to
the 'nearest cubic yard by the method of 'average cross-sectional
end areas. Regardless of quantities excavated, the me~sur,ement

for payment will be made\~ to the specified pay limits, -except)
that excavation outside the specified lines and grades directed
by the Engineer to remove unsuitable material will be included,
but only to the extent that the unsuitable condition is not a
result of the Contractor's operations.

a. The upper limit shall be :the original g'round surface as it
> existed prior to 'the start of constru'ction operations except
that where eX'cavatio'n isper'tormed within, areas designated

(Method 21 The pay limits shall be defined as' follows:

construction is completed shall contain not less than 6 sacks
of cement per cubic yard of concrete..' Concrete th,at will be
permanently covered shall contain not less ~than 4~ ,sacks of

'cement per' cubic" yard~ The concrete shall be placed and cured
as specified by the Engineer.

SCS-WEST



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

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

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

3-7-69

(21-5)

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

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

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

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

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

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

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

SCS-WEST



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

SCS-WEST
( 21-6)

3-7-69



b. Bid Item 4, Channel Excavation

12 ~ ITEMS OF WORLJ\l\JD ",_gQNSTRUf1IO~J DET-AILS

11/72(21-7)

(h) Excavation required to construct the irrigation
border channel as shown on sheet 22.

(g) Excavation required to remove materials from
the minimum borrow channel which are determined
by the Engineer to be unsuitable for earth fill.

(f) Excavation required to construct the protection
diversion channels as shown on sheets 10 and 11
of the drawings ~

(e) Excavation for placement of all rock riprapas
shown on sheets 12, 13, 17, 20 and 21 of the
drawings.

(d) Excavation to construct outlet channel from
Station 918+82.69 to approximate Station 928+50
as shown on sheets 15 and 21 of the drawings.

(c) Excavation of pipe trench for the 60-inch outlet
conduit from Station 907+72.14 to Station
918+82.69, as shown on sheets 7, 15, 16 and 21
of the drawings.

(b) Excavation to construct the inlet channel from
Station 832+00 to Station 907+72.14, as shown
on sheets 6, 7, 15 and 21 of the drawings 0

(a) Excavation to construct the earth channel
outlet as shown on sheets 7 and 14 of the
drawings 0

(1) This item shall consist of all excavation required to
construct the following portions of the works to the
lines and grade shown on the drawings:

a, All Excavation will be considered common excavation in
accordance with Section 2.

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

(i) Excavation of pipe trenches for the gated and
ungated irrigation border outlets at Stations
710+00, 817+00, 764+00 and 796+50 as shown on
sheets 22 and 23 of the drawings.

Buckeye WPP, Site 1 Div.
Arizona



(4) Measurerrent and payment will be made by Method 2e

11/72

Is Methodd

(21-8)

(2) In Sec on 0 Use
shall apply~

(3) In Section 6, Disposal of Waste Materials, Method 1 shall
apply~

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

(4) Measurement and payment will be made by Method 4. The
upper limits of structure excavation will be the lower
limits of pipe trench and channel excavation as appro
priate and as shown on the drawings.

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

(1) This item shall consist of all excavation required
for the foundation and cut off trenches of dikes No. 1
and No. 2 to the lines and grades shown on sheets 2,
3, 4, 5, 6, 7, 8, 9, 12 and 13 of the drawings or as
directed by the Engineer and for the foundation
st.r.ipping. of the Palo Verde and Johnson Road ramps as
shown on sheets 12 and 13 of the drawings or as
directed by the Engineer.

(4) Measurement and payment will be made by Method 3.

(3) In Section 6~ Disposal of Waste Waterial, Method 1
shall apply.l

(2) In Section 5, Use of Excavated Materials, Method 1
shall apply except that the top six inches of the
foundation excavation for both dikes shall be stock
piled and used in Bid Item 9, Salvaging and Spreading
Topsoil.

.(1) This item shall consist of the e~cavation required for
the construction and placement of (a) the inlet and
outlet structures of the Ric outlet conduits, as shown
on sheets 16, 17, 20, 21, 23, 24, 25 and 26 of the
drawings, (b) the corrugated metal pipes to the lines
and grades as shown on sheets 12, 13 qnd 22 of the
drawin gs, and (c) "An t i-seep' I co.llers as sho1.vn on she ets
16 and 23 of the drawings.

c. Bid Item ~Foundation Excavation:

d. Bid Item 6, Structure Excavation

Buckeye WPP, Site 1 Dive
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e~ Subsi~~a!2i ... ften12 B""orrow. Exc?;tyaj:ion

(3) The borrow limi ts shown on the drawings outline the general
borrow area. No clearing or excavation will be done in the
more wooded areas as staked in the field by the engineer
within these borrow limits.

(1) This item shall consist of all borrow excavation required
to obtain the earth fill materials not obtained under
Excavation Bid Items 4~ 5) and 6 and required to construct
all earth fill under Bid Items 7, 8 and 9,

11/72(21-9)

(2) The borrow area shall be excavated to construct a graded
minimum borrow channel as shown on the drawings 0 Borrow
material required in excess of material from this minimum
borrow channel shall be obtained by extending the width of
the channel away from the embankment or excavating on the
upstream side of the protection dikes and. not by excav~ting

below the bottom of the borrow channel grade unless speci
fically authorized by the Engineer, Borrow excavated upstream
of the protection dikes shall be excavated, to provide surface
drainage.

(4) No separate payment will be made for borrow excava~ion,

Compensation for this work will be included in the payment
for earth fill Bid Items 7, 8, and 9, as appropriate,
except that when material excavated from the minimum borrow
channel is determined by the Engineer to be unsuitable for
earth fill it will be measured and paid for as Channel
Excavation, Bid Item 4.

_BUCkeye WPP, Site 1, Div.
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1. SCOPE

23 • EARTH FILL

2. MATERIALS

3-7-69

(23 ~l)

The types of "materials used in .the various fills shall' be as
liste-d' and described'in' the ,Si>ecif~catto'ns and -d'rawings.

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

Exceptas6therwise s't)eci',£te~"earthfouhdiltiofl.surfa~e'sshall be
graded 'to 'remove surface Jr;regu'larities andsha"ll. be scarified
parall"el .to , file axis ,of ••. the fill or otherwise acceptably s'cored
and loosened to a minimum"depth of 2 inches. •. The" moistur~ cOntent
'of the' 'l'~o'sen~d material',"sh'al'l' be controlled as spetcified f:or the
earth fill, and the surface materials of the foundation shall be
compacted ilIldhondedVlit~ ~hefi~st l~yer of earth fill as
sp~cified':foi'~ubs-equ~nt·layers 'of ear'th fill.

Earth abutment surfaces 'sha:'ll"befre'e of loose, uncomp~c.ted'earth
in. e:Kc~ss of two iflches in. depth normal to the slope and f:;hall be
ats,ucham'pis~ure<;onten~that the earth "fill can be cOlnpacted
ag~ins,tthem to effect a goo( bond 1;>et:ween the fill and the
abu'-tme'nts .' .

Fbtirtd'~:tio'rts fo'r"ekrth -fill shall- be' st'rip'ped to, remove' ve'ge,ta'tion
and other unsuitable materials or shall be exc.'avate"d as spe~i.fied.

... -. .'

CONSTRUCTION SPECIFICATION,

Filf- mater1.als shall contain no sad, b.rush, roots' or other perish
able materials. Rockpartic.1~s larger than the maximum si,z:.e.
specified for each type of fill shall be removed prior to compac-

tiop of ~he fill.

All fill materials shall be obtained from required excavatio~s
and designated borrow areas. The selection, blending~' routing
and di.sposit.~:on of materials in the various fills shall be.
stlbject ~.o approv,al.~y'. the Engineer.,

The work shall consist. of the construct,ion' of ea.rth erilba.'Il-k'tnents
and other earth fills required by the drawings and specifications.

SCS-WEST
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4. PLACEMENT

Earth fill in dam.s, levees and other structures designed to
res train the movement of water shall be placed so as t'o meet
the following additional requirements:

a. The distribution of materials throughout each zonesh.al1
be essentially uniform~and the fill shall be free from
lenses, pockets, streaks or layers of material differing
substantially in texture or gradation from the surrounding
material.

...,...

3-7-69
(23-2)

Fill shall be placed in approximately horizontal layers. The
thickness of each layer before compaction shall.no:t exceed the
maximum thickness specified. Materials placed by dumping in
piles or windrows shall be spread uniformly to not more than
the specified thickness before being compacted. Hand compacted
fill,> including fill compacted by manually directed power
tampers, shall be placed in layers not more than 4 inches thick
before compaction.

F,oundationand abutmentsu~faces shall be notsteepe~than 1
horizontal tol vertical unless otherwise ,specified~Testpits
or other cavities shall be filled with compacted earth fill
conforming to the specifications for the earth fill to he
placed upon the foundation.

free of standing water when fill is placed upon them. Occa
sional rock outcropsiI) ea~th-~ounda.tion~,:"f<;>.r_~arth fill,
except in dams and other structures designed ibrestrain the
movement of water, shall no~ t::equir~ special treatment if
they do not interfere with' cOmpaction of the founda.tion and
initial layers of the fill or the bond between the foundation
and the fill.

Fill shall not be placed until the required excava.tion and
foundation prepa.ration have been completed and the foundation
has been inspected and approved by the Engineer. Fill shall
not be placed upon a frozen surface, nor shall snow, ice, or
frozen material be incorporated in the fill.

Adjacent to structures, fill shall be placed ina manner which
will prevent damage to the structures and will allow the
structures to assume the loads from the fill gradually and
uniformly. The height of the fill adjacent to a structure
shall be increased at approximately the same rate on all sides
of the structure-.

SCS-WEST



5 • CONTROL OF MOISTURE CONTENT

During placement and compaction of fill, the moisture content of the
materials being placed shall be maintained within the specified range.

Ma.terial that is too wet when deposited on the fill shall either be
removed or be dried to the specified moisture content prior to
compaction.

4-1-71(23-3)

c. The top surfaces of embankments shall be maintained approximately
level during construction, except that a crown-or cross-slope of
not less than 2 percent shall be maintained to insure effective
drainage, and except as otherwi~e specifiedf6r drain fill zones.
If the drawings or specifications require or'the Engineer directs
that fill be placed at a higher level in one part of an embank
ment than another, the top surface of each part shall be main
tained as specified above.

b. If the surface of any layer becomes too hard and smoot~ for
proper bond with the succeeding layer:t it 'shall be scarified
parallel to the axis of the fill to a depth of· not less than
2 inches before the next layer is placed.

d. Dam embankments shall be constructed in continuous layers from
abutment to abutment except where ope!1ings to facilitate con
struction or to allow the passage of stream flow during
construction are specifically authorized in the contract.

e. Embankments built at different levels as described under c or
d above shall be constructed so that the slope of the bonding
surfaces between embankment in place and embankment to be
placed is not steeper than 3 feet horizontal to 1 foot vertical.
The bonding surface of the embankment in place shall be stripped
of all loose material, and shall be scarified, moistened and
recompacted when the new fill is placed aga.inst it as needed to
insure a go~d bond with the new fill and to obtain the specified
moisture content and density in the junction of the in place and
new fi1lo

The application of water to the fill materials shall be accomplished.
at the borrow areas insofar as practicable. Water may be applied by
sprinkling the materials after placement on the fill, if necessary.
Uniform moisture 4istribution shall be obtained by discing, blading
or other approved methods prior to compaction of the layer~ ,

If the top surface of the preceding layer of compacted fill or a
foundation or abutment surface in the zone of contact with the fill
becomes too dry to permit suitable bond it shall be scarified and
moistened by ~prinkling to an acceptable moisture content prior to
placement of the next layer of fill.

SCS-WEST



6 COMPACTION'

Earth fill s,h·al.l be compacted accordin.g tothefollowtng
requirements for the eta.s8 of compaction spe'cified:'

Class BcompactioniD Each layer off·ill· shall be compacted to a
mass density not less than the minimum density. specified.

4-1-71(23-4)

Fill adjacent to structures shall 'be compacted to a dens-ity ..
equivalent to that" of the surrounding filtby means of hand
tamping or manually: directed power tampers ~orplate vibrators.
Heavy equipment shall not be ,operated within 2 feet of any
structure.' ,Vibrating, rollers shall not be operated within':S
feet of any structure., Compaction,by:means of'drop weights

\ope-rating from acrane,or hoist will not-be .permitted.

Compacting of fill adjacent to structures shall not be started
until-the concrete has attained the strength specified in' Section
10 for this purpose. The strength will, be det:ermined by compres
siontesting of test cylinders cast by the Engineer fQr this
purpose and cured at the work site in the manner specified in
ASTM Method C 31 for d-eterminingwhen a structure may' be put
into service.

The passage of heavy equipment will not be allowed: (l)over
cast-in-place conduits prior to 14 days after placement of the
concrete; (2) over cradled precast conduits·priOr_to'7d~y~ ,
after placement of the concrete cradle; or (3) over any type of
conduit, until the backfill has been placed above the top"surface
of the'structure toa height equal to one-halfth~clear'span

width of,the structure or pipe or 2 feet, whichever is greater.

,ClassC,compactionoEach·layeroffill shall be compacted by the
specifiedriumber·ofpasses of the" type,andweightofrol1er>or
other equipment specified, or by an approved equivalent method.
Each.:passshall consist of· at least one passage of the roller
wheel or drum over the entire surface of the layer.

When the required strength of the concrete is not specified as
described above, compact:ion of-fill adjacent to structures shall

. not be started until the following time intervals haveelaps\ed
aft'er plaeement ,of the concrete.

Class ,A compaction. Each layer of·fill shall be compacted as
.necessary .tomakethe density:of the fill mat-rix ;not less than

.. the minimum density specified.: The: ·fill;·matrix ,is ,de.finedas
.theportion of thefillmat,erial finer than the maximumpart·icle
sizeus-egin the compaction test method ·;specified.



8. TESTING

Densities of fill requ1rl.ng Class A compaction will be determined
by the Engineer in accordance with ASTM Method D 1556 (or by
equivalent methods), except that the volume and moist weight of
included rock particles larger than those used in the compaction
test method specified for the type of fill will be determined and
deducted from the volume and moist weight of the total sample
prior to computation of density. The density so computed will
be used to determine the percent compaction of the fill matrix.

Fill placed at densities lower than the specified m1n1mum density
or at moisture contents outside the specified acceptable range of
moisture content or otherwise not conforming to the requirements
of the specifications shall be reworked to meet the requirements
or remove~ and replaced by acceptable fill. The replacement fill
and the foun,dation, abutment and fill surfaces upon which it is
place,d shall conform to all requirements of this specification
,for foundation preparation, approval, placement, 'moisture control
and compaction.

6-2.5-70

7 days

3 days

14 d~ys

7 days

14 days

2 days.

1 day

Time Interval

(23-5)

Structure

Retaining walls and counterforts

Antiseep collars and cantilever
outlet bents

Walls backfilled on both sides
simultaneously

Condui~s and spillway risers, east
in-place (with inside forms in place)

SpillwaY,risers (inside forms removed)

Conduits, precast, cradled

Conduits, precast, bedded

During -the course of the work, the Engineer will perform such
tests as 'are required to identify'materials, to determine
compaction characteristics, to determine moisture content, and
to determine density of fill ·in place. These tes'ts performed by
the Engineer will be used to verify 'that the fills conform to the
requirements of the specifications. Such tests are not intended
to provide the Contractor wi thO the information required by him
for the proper execution of the work and their performance shall
not relieve the Contractor of the necessity to p'erform tests for
that purpose.

SCS-WEST
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9 • MEASUREMENT AND, PAYMENT

(Use method 6 .or 7 with ,all ,methods I through 5)

(Me'thad 1) The pay limits shall' be as4esfgnatet;! 011 the dra~i~gs.

6-25-70(~3-6)

(Metllo<:l 6) Payment for each type and compaction class of earth
fill will be made at the contract unit price for, that typ~ and
compaction class of fill. Such payment will constitute full
compensation for all labor, materials, equipment and all other
items necessary and in.cidental to the performance of the work.

(Me:thod '2) 'Th'e pay li~its shall ~e ~he measured"surface of the
foundat'ion when approved "for"pla'c¢tn~nt of the 'fill ~ndt~hJ' speci
fied neat lines of thefil1'surface.

The pay limits shall be as defined below,with'the furtll'er;'p'ro~

vision that earth fill required tof~ll yoi<:ts resultingfro~,

overexcavationof, the foundation, "outside the specifl~,d'.lines'
and grades, will be included in the measurement for payment only
where such overexcavation "; is d;irectedb~.the Engineer ,to remo'V~

unsuitable material and where ,the unsuitable condit'ion is 'not a
result of the Contractor's operations.

For items of work for which speciftc unit prices are established
in the contract, the volume of each type and compacl'i'on classbf
earth fill within the specified zone "pounda,riesapd :pay"li,mits'e
will be measured and computed to thenearest<:upicyard'by\the~

method of average cross-sectional end areas. Unless otherwise
specified, no, deduction in \r'olume will; be made f'or" eUlbedded
conduits and. appurtenances.

(Method 3) The pay 'limits shall be the measuredsurfp.ce o~ the
foundation when approved for placement of the fill'and'the
measured surface of the completed fill.

(Method5)~The pay: limits shall be the specified~pay limits for
excavation and the me.asured surface of the completed fill.

(Method,]) Payment for,:eacfl type and compaction class' of earth
fill Will' be made at the contract unit price for that type and
compaction clas$of fill~ Suchpaymentwill,constitute' full com
pensation for all labor, materials, equipment 'and all other items
necessary and incidental to . the perfol?mance of the work, ,except
furnishing) transporting,- and applying water to the foundation
and fill materials.

(Method,,4)., Th~ pay limits,>sball be the specified" pay limits
for excav~tion and thespecified'neat lines ofth'efillsurfaceo

SCS-WEST



Water applied to the foundation and fill materials will be
measured and payment will be made as specified in Construction
Specification 10.

(Use \.Jith All i1ethods) Compensation for any item of work described
in the contract but not listed in the bid schedule will be included
in the payment for the item of work to which it is made subsidiary.
Such items :1nd the items to which,: they are made subsidiary are
identified in Section 10 of this specification.

......
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10. ITEMS OF WORK AND CONSTRUCTION DETAILS

23. __ EARTH FILL (continu~dl

a. Bid Item 7, Earth Fill, Compacte9

11/72(23-8 )

(1) This item shall consist of moisture conditioning, placing
and compacting earth fill required to construct all pro
tection diversion dikes, dikes No. 1 and No.2, irrigation
border dike, and the Palo Verde and Johnson road ramps as
shown on the drawings.

(4) During the filling operations, the materials being placed
shall be maintained within a moisture content range of
2 percentage points above to 3 percentage points below
optimum.

(2) The materials shall be the well graded silty sands, obtained
from the required excavations, the minimum borrow channel,
and other sources approved by the Engineer.

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

(7) After foundation excavation, the foundations shall be
brought within the moisture range specified for earth fill
for a minimum depth of three feet. Unless otherwise
directed by the Engineer, the foundation areas shall be
loosened thoroughly by scarifying or discing to a maximum
depth of eight (8) inches. Roots and rocks over six (6)
inches in nominal diameter shall be removed, and the founda~
tion surface a reas shall then be compacted to the same
density as specified for earth fill. Compaction operations
or placing of earth fill shall be conducted onl~ when the
moisture range in the foundations are within the moisture
range specified for earth fill~

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

(6) The thickness of each layer of fill placed shall not be
greater than eight (8) inches before compaction.

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

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

Buckeye \.vPP, Site 1, Di v ..
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c. Bid Item 9, Structure Backfill:

b. Bid Item 8,., Earth Fill Uncompact.ed:

d. Subsidiary Item. Waste Fill:
~ ~ ...........~:.._---- .......__. "lIDU~"""

11/72(23-9)

(2) The material and placing of material shall meet all of the
requirements set forth in Bid Item 6 except as follows:
(a) the maximum lift before compaction shall be four (4)
inches and the maximum size of rock fragments incorporated
in the fill shall be two (2) inches within two feet of any
concrete surface and four (4) inches elsewhere; (b) sand
bedding material under the outlet conduit from station
909+55.50 to 918+76.69 shall be selected pit run sand from
the Hassayampa River bed or other sources approved by the
Engineer.

(3) Measurement and payment will be made by Method 1 and
Method 6.

(9) Measurement and payment will be made by Method 2 arid
Method 6

(2) Materials shall be silty sands and gravels obtained from
the required excavations.

(1) This item shall consist of moisture conditioning, placing,
and compacting earth backfill around and over the outlet
conduits, the inlet and outlet structures around the
anti-seep collars, and around the corrugated metal pipes
through the Palo Verde, Johnson Road crossings, and irri
gation border dikes as shown on sheets 12, 13, 15, 16,
21, 22, and 23 of the drawings.

(1) This item shall consist of placing the uncompacted earth
fill over the 60-inch RCP conduit outlet to the lines and
grades shown on sheets 15, 16 and 21 of the drawings

o

(3) Measurement and payment will be made by Method 1 and Method
6. Space occupied by pipes, structures or other embedded
items will not be included in the measurement for payment.

(1) This item shall consist of the disposal of excess or unsuit~
able materials from the required excavations shown on the
drawings or staked in the field.

(2) No compaction will be required for waste fill.

~Ckeye WPP, Site 1, Div.
Arizona



(4) After waste areas are filled, they shall be smoothed and
graded to drain and blend into the terrain.

(3) Waste fill shall be placed in areas shown on the drawings
or as directed by the Engineer.

(5) No separate payment will be made for waste fill. Compensa
tion for this work will be included in the payment for
Bid Items 4, 5, and 6.

11/72(23-10)
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24. DRAIN FILL

3. BASE PREPARATION

4. PLACEMENT

3-7-69

(24-1)

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

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

Foundation surfaces and trenches shall be clean and free 'of "
organic matter, loose soil, foreign substances, and standing
water when the ·drainfill~s placed. .Earth surfaces up.onor
against which drain fill will be placed shall not be scarified.

CONSTRUCTION SPECIFICATION

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

(Method 21 Drain fill materials shali be sand, gravel or crushed
stone or mixtures thereof obtained from the specified sources.
They shall be selected as necessary to avoid the inclusion of
org~nic matter, clay balls, excessive fine particles or other
substances that would tnterfere with their free-draining properties.

(Method 1) Drain fill materials shall conform to the requirements
of Material Specification 521. At least 30 days prior to delivery
of the materials to the site the Contractor shall inform the
Contracting Officer in writing of the source from which he intends
to obtain them. The Contractor shall provide the Engineer free
access to the source for the purpose of obtaining samples for
testing.

2. MATERIALS

1. SCOPE

SCS-WEST



5. CONTROL OF IDISTURE

6. COMPACTION

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

3-7-69

( 24-2)

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

The moisture content of drain fill materials shall be controlled
as specified in Section 8. When the addition of water is
required, it shall be applied in such a way as to avoid exces
sive wetting of adjacent earth fill. Except as specified in
Section 8, control of the moisture content will/not be required.

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

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

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

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

Class I compaction. Each layer of drain fill shall be compacted
by at least 2 passes, over the entire surface, of a steel-drum
vibrating roller weighing not less than 5 tons and exerting a
vertical vibrating force of not·1ess than 20,000 pounds at
least 1200 times per minute, or by an approved equivalent method.

Class II compaction. Each layer of drain fill shall be c6mpacted
by one of the following'methods or by an approved equivalent
method:

SCS-WEST
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I~ASUREMENT AND PAYMENT

b. At least 4 passes, over the entire surface, of the track of
a crawler-type tractor weighing not less than 20 tons.

6-25-70(24-3)

Payment for drain fill will be made at the contract unit price for
each type of drain fill, complete in place. Except as otherwise
specified in Section 8, such payment will constitute full compensa
tion for all labor, materials, equipment and all other items neces
sary and incidental to the performance ~f the work.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the
items to which they are made subsidiary are identified in Section 8
of this specification.

For items of work for which specific unit prices are established in
the contract, the volume of drain fill within the neat lines shown
on the drawings or limits established by the Engfneer will be
mea.sured and computed to the nearest cubic yard. Where the Engineer
directs placement of drain fill outside the neat lines to replace
unsuitable foundation material, the volume of such drain fill will
be included, but only to the extent that the unsuitable condition is
not a result of the Contractor's operations.

When compaction other than Class III compaction is specified
materials placed in trenches or other locations inaccessible to
heavy equipment shall be compacted by means of manually controlled
pneumatic or vibrating tampers or by approved equivalent methods.

c. Controlled movement of the hauling equipment so that the entire
surface is traversed by not less than 'one tread track of the
loaded equipment.·

Class III compaction. No compaction will be required beyond that
resulting from the placing and spreading operations.

a. At least 2 passes, over the entire surface, of a pneumatic
tired roller exerting a pressure of not less than 75 pounds
per square inch.

SCS-WEST
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(2) In Section 2, Materia,ls, Method 1 shall apply.

11/72

100
80-100
25-70
5-20
0-3

% Passing

(24-4 )

1~1I

No. 4
No. 10
No. 40
No. 200

Sieve Size

(3) The drain fill shall meet the requirements of Material
Specification 521 and the following gradation:

(1) This item shall consist of furnishing and placing the
drain fill against the outlet structure as shown on sheets
20 and 21 of the drawings.

(4) In Section 6, Compaction, Class III, Compaction shall
apply.

(5) No separate payment will be made for drain fill. Compen
sation for this work will be included in the payment for
Bid Item 8, concrete.

8. Items of w~rk to be performed in conformance with this specification
and the construction details are:

~Ckeye WPP, Site 1, Div.
Arizona



CONSTRUCTION SPECIFICATION

26. SALVAGING AND SPREADING TOPSOIL

3. EXCAVATION

3-7-69

(26-1)

After placement is completed the surface of the topsoil shall be
finished to a-rea.sonably smoo~h surface.

After placement;~B completed the surface of the topsoil' shall be
fin±shedto a re~sonably smooth surface .

(Method' 2) Spr.eading shall not be done when the groundqr topsoil
is frozen, excessively: wet or otherwise in acondl,tioncletrimental
to the work. Surfaces designated to be covered shall b~ lightly
scarified just prior to the spreading operation. Where;compacted
fills are designated to be covered by topsoil, the topsoil shall
be placed concurt;ently with the fill and shall be bonded to the
compacted fill with the compacting equipment.

(Method,i) Spreading shall not be done when the ground or ··topsoil '
is frozen, excessively wet or otherwise ina condition detrimental
to the ~rk. Surfaces.designated to be covered shall be lightly
scarified just p~ior'to the spre~dingoperation.

After the site has" been cleared and grubbed the topsoil shall be
removed from the'designatedareas and shall be stockpiled at loca
ttons approved by the Engineer. Objectionable ma~erial~ incountered
during excavation shall be removed and buried at· locations approved
by the Engineer or otherwise removed from the coristruction site.

The work shall consist of salvaging topsoil from borrow pits or
required excavations and spreading it on the areas shown on the
drawings to the ~pecified depths. -'

Topsoil shall co~sist of friable surface soil reasonably free of
grass, roots, weeds, sticks, stones or other foreign materials.

2. QUALITY OF TOPSOIL

4~ SPREADING

1. SCOPE"

SCS-WEST
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5 • MEASUREMENT AND PAYMENT

Payment for topsoil spread on the surfaces of embankm~nts,

levees, dikes and other earth fills will be consid~red as
included in the, payment for the item of earth fill 'under which
the embankment levee,dike or other earth fill is constructed.

(Method 1) The~total area of the surfaces covered by topsoil
will be computed to the nearest square yard. Payment for
salvaging and placing topsoi lwi llbe made at the contra'ct
unit price .. Sgch payment will constitute full compen§ation
for all materials, labor and equipment and all otherftems
necessary and incidental to the completion of the work,
including exca~ating,stockpiling,hauling, and spreading.

6-25-70 .;(26-2)

(Method 2) The.,total area of the surfaces covered by topsoil
will be computed to the nearest square yard except that the
areaso.f the surfaces of embankments, levees, dikes and other
earth ,fills will not be' included for payment. Payment for
salvaging and placing topsoil will be made at thecon~ract

unit price. S~ch payment will constitute full payment for all
materials, labqr and equipment and all other items neces.sary
and incidental.to the completion of the work, including
excavating, st6ckpiling, hauling, and spreading. ~

(Method 3.)FQr items of work for whic·h specific unit prices are
established in the contract, the volume of topsoil salvaged and
spreCld will be measured by cross section surveys of tl1.e stock
pile from which. it is taken if it is stockpiled; otherwise, of
the area from which it is borrowed; and will be comput:ed,to the
nearest cubic yard by the method of average cross-sectional
end areas. Payment for salvaging, and spreading tops9~,lwi11

be made at thecpntract unit price. Such payment will cc constitute
full compensation for all labor, materials, equipment';'and' all
other items necessary and incidental to the performance of the
work, including: excavating, stockpiling, hauling, and spreading.

(Use with All Methods) Compensation for any item of:work.
described in the contract but not listed in the bid ~chedule

·will be, included in the payment for the item of wor,kto \YQich
it is made subsidiary. Such items and the items to which they
are made subsidiary are identified in Section 6 of this
specification.

SCS-WEST



a. Bid Item 10, Salvaging and Spre2dins T.s£soQ

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

11/72(26-3)

(1) This item shall consist of the salvag~ng of the top s~x

inches of the foundation excavation for dike Number 1
and Number 2, stock-piling the materials, and spreading
and compacting this material over the downstream face of
Dike No.1 and Dike No.2, as shown on sheets 8, 9, and
16 of the drawings.

(3) In Section 4, Spreading, Method I shall apply with the
following modifications. Before placing, the topsoil
shall be moistened to approximate optimum moisture content
-of the adjacent fill. The topsoil shall then be spread
over the downstream face of the dikes and seeded in
accordance with specification 100. After spreading .and
seeding, the topsoil shall be rolled with two passes of a
sheepsfoot roller or other roller approved by _the Engineer.

(4) Measurement and paymen t will be made by Method 1.

(2) Sections 2 and 3 shall be modified to the extent that the
larger trees, shrubs, and cacti shall be removed from the
topsoil as directed by the Engineer. Weeds, small shrubs,
and other small vegetation shall be incorporated into the
topsoil.

~UCkeye WPP g Site 1, Div.
Arizona
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CONSTRUCTION SPECIFICATION

31. CONCRETE

1. . SCOPE

The work shall consist of furnishing,. forming, placing, finishing
and curing portl~1}<l'cement concrete as required to build the
structures n9m~d. in;: Section 26 of this specification.

2 • MATERIALS

Portland cement: shall conform to the requirements of Material
Specification 531' for the specified type. ,One brand only of any
type of cement shall be used in any single, structure as defined
in Section 26.

~gregates shall conform to the requirements of Material Specifi
cation 522 unless .othe~is~·specified.. The grading of coarse
aggregates shall be as specified in Section 26.

Water;us~d .in,'. ~i,x:ing or cur:i:.ng concr~te shall be' clean and free
from;iIlj.urj..ous~ountsof oil, salt,:acid, alkali, orgC).nic matter
or otherdeleter:lous substances. '"

Air-entraining admiJ~tures shall.conform to the requirements of
Material Specification 532. If air-entraining cementc"'is used,
any addit:ional air-entraining admixture shall be of:t:he same type
as that in the cement. ·

Water-reducing, set-retarding admixt~res shall conform to the
r.equ~I'.,ements of Material·~Specifi:cation·533.

Shear plates shall conform to the requirements of Material Speci
fication .581< .fo:r strlJctural qualityC?r .. COIllIIl~t:",ci'al:;or:merchant
quality steel. Structural quality shall be used if specifically
designated in the, drawings or specifications.

Preformed expa11,sion joint fille,r shall conform to the requirements
of Material Specification 535.

·:Wa.ter~tops·~hall cqnformtot,l).e require.ments, of Material,.Specifi
cations 537 and 538 for th.~,;specifiedkinds.

Curing compound shall conform tQ the requirements of Material
Specification 534.

( 31.-1)
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Unless otherwise specified the air content (by volume) of the
concrete at the time of placement shall be:

The consistency of the concrete shall be such as to allow it to
be worked int:o place without segregation or excessive laitance.
Unless otherwise specified, the slump shall·be:

Concrete shall be classified according to the required compres~

sive st~ength as tabulated below. The strength of the concrete
at 28 days shall equal or exceed the tabulated Minimum Compres
sive Strength at 28 days for the class of concrete specified.

3-7-69

7
6
5
4 1/2

6 to 9
5 to 8
4 to 7

Minimum
Cement Content
(bags/cu. yd.)

5000
4000
3000
2500

Air Content (%)

Minimum
Compressive Strength

at 28 days (psi)

5
6
7
8

( 31-2)

Maximum Net
Water Content
(gallons/bag)

5000
4000

, 3000
2500

Class of Concrete

5000X
4000X
3000X
2500X

Class cf
Concrete

Maximum Size Aggregate

3/8 inch to 1/2 inch
Over 1/2 inch to 1 inch
Over 1 i.nch to 2 1/2 inches

(Method 1)

(Method 2)

Concrete shall be classified as follows:

3. CLASSES OF CONCRETE

4. AIR CONTENT AND CONSISTENCY

SCS-WEST



5. DESIGN OF· THE CONCRETE ,MIX

(Method 1) (For use with Method 1 in Section 3.)

(Method 2) (For use with Method 2 in Section: 3.)

6-25-70(31-3)

TheuseO'fcalcium chloride.. or. other ~cceler~tors or,antifreeze
compo'unds will not.be·.. a1lowed.

At least 35 ,days .prior to ~ny placement of concrete the Cont:r;actor
shall inform the Contracting Officer in writing of the source and
grading of aggregates and the brand and type of cement and the
brand and type ·of; admixture, if any, he propose~' to use for each
class ofcoI1cre'te, and shall furnish certifications or other

Whenspecifie.d, a water.-reducing, set-retarding admixtut"e shall
be used. When conditions are such that the temperature o-f the
concrete at the time of placement is consistently above 75oF, a
water.-reducing,: se.t-reta.rding admixture may be. used, at: the
option of the Contractor. The cement content shall besame·as
that required' in the mix without the admixture.

~~fore placing, concre.tecontaining a water-reducing, set-retarding
admix;tur~"tbe ContrCictor shall furnish test< results to the
EngineersAowi:ngthat its performance inth~·.. job mix meets the
requirements of Material Specification 533, Section 4.

Type:ofStructure Slump (inches)

Massive sections, pavements, footings 2 ~ 1/2
. Heavy beams, thick slabs, thick walls

(over 12 in.) 3 ~ 1/2
Columns, light beams, thin slabs, thin

walls (12 in. or less) 4': 1

The Contractor wi1l-~e responsible for the 4esign of the conc~~te

mix:tures. .At least 5 clays prior to any plac~ment of concrete he
shall furnish the .Cont~acting Officer a statement of thema.teria1s
and mix proportions (including admixtures, if any) he,int~nds to
use for each specified class of concrete. The statement shall
incluqe evidence sati~factpry to the Engineer. that the mat~:rials
and proportiol1s selected will produce concrete qf. the' quality,
consistency and strength specified. The materials ~nd propor:tions

so stated shall constitute the "job mix." After a job mix has
been designated, neither the source, c1)aract.er or grading, o:f~the

aggregates nor the type or brand of cement o.r admixture shall. be
changed without prior notice to the Engineer.

SCS-WEST



6. INSPECTING AND TESTING

The following tests will be performed by the metho'ds indicated:

The use of calcium chloride or other accelerators or antifreeze
compounds will not be allowed.

6-25-70

Method
(ASTM Designation)

C 1721

C 1431

(31-4)

Test

Sampling
Slump Test

evidence satisfactory to the Engineer that the proposed
materials meet the requirements of the specifications.

If such changes are necessary, no concrete containing such new
or altered materials shall be placed until the Engineer has
designated a revised job mix.

Job mix proportions and batch weights will be dete:r-mined by
the Engineer. During the course of the work, the Engineer
will adjust the job mix proportions and batch weights when
ever necessary.

When specified, a water reducing, set-retarding admixture shall
be used. When conditions are such that the temperature of the
concrete at the time of placement is consistently above 75 0 F, a
water-reducing, set-retarding admixture may be used, at the
option of the Contractor. The c.ement content shall be same as
that required in the mix without the admixture.

When acceptable sources, types and, gradings of aggregates are
designated in the contract, certifications for such aggregates
will not be required.

After the job mix has been designated, neither the source,
character or grading' of the aggregates nor the type or brand
of cement or ad'mixture shall be changed wi thout prior notice
to the Engineer.

When it is anticipated that a water-reducing, set-retarding
admixture will be used, the Contractor shall furnish to th~

Engineer a sample of the admixture he proposes to use sufficient
for the tests required by Material Specification 533, Section 4.
Concrete containing the admixture shall ncit be placed until test
results have been obtained showing that its performance in the
job mix meets the requirements of Material Specification 533,
Section 4.

SCS-WEST



(1) Determining uniformity of the batch.

lTests of a portion of a batch may be made on samples
representative of that portion for any of the following
purposes:

6-25-70

Method
(ASTMDesignation2

C 2311 or C 1731

C 311 or C' 42
C 392 or C 42
C 138

(31-5) ,

Test-
Air Content
Compression Test Specimens
Compressive Strength
Unit Weight

Aggregates shall bestored'otstockpiled in such a manner
separation of coarse and fine particles, of each size wil'l De
avoided and that various sizes will not becomeintermix~li~l?~~re
proportioning. Methods of handling and transportin'g ,a,ggre~ga.tes,:
shall be,su~h,as to avoid contamination, excessive breakage,
segregation' or degradation, or intermingling of var16us:sizeso'

(2) Checking cO'mp1iance with requirements for slump
and air content when the batch is 'discharged; over
anext~nded period of time~

(3) Checking compliance of ,the concrete with the
specifications when the whole amount being placed
in a small structure, or a distinct portion of a
larger structure, is less than full batch.

Th<; Ellgineershal1 have;' f'ree entry to the plant "and ""equipmerit
filrnishirig con¢rete~under the contract. Proper facilities shall
be provided ..for .. the Engineer .to .• inspect .materials,,·equ~pment.·and
processes and to obtain,samples of the concrete. "'All tests and
irlspectiOns will be conducted so as 'not to interfere 'uririecessarily
with t11e ffianufactureand delivery of the concrete~

2Foreach strength t:est of specimens made· according toASTM
Designation C 31, 3 standard test specimensS'hall be tnade~
The test result: shall be the average of the strengths of
the 3 specinlens, except that if one specimen;inthe test
shows manifest evidence of improper sampling, molding or
testing, i't'sha'llbe disc'arded, and·'the strengths:'ofth~'
remaining 2' s p,ecirnen~ shall' be averaged. Should more;,
than6ne specimen representii.1ga;test show such defects
the entire test shall be discarded~

SCS-WEST
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8 • MIXERS AND MIXING

Concrete .may be furnished by batch mixing at the site of .the work
or by ready-mix methods.

Mixers shall be capable of thoroughly m1x1ng the concrete ingre
dients into a uniform mass within the specified mixing time and

6-25...70.(31-6)

plus or minus 1.0 percent

plus or minus 2.0 percent

Cement

Aggregates

Aggregate.s shall be measured by weight. Mix proportions shall be
based on saturated, surface-dry weights •. The batch weight of each
aggregate shall be the required saturated, surface-dry weight plus
the weight of surface moisture it contains.

The quantities of cement and aggregates in each batch of concrete,
as indicated by the scales,shall be within the following-percent
ages of the re.quired batch weights:

Measuring tanks for mixing water shall be of adequate capacity to
furnish the maximum amount· of mixing water required per batch and
shall be equipped with outside taps and valves to provide for
checking their calibration unless other means are provided for
readily and accurately determining the amount of water in the
tank.

Cement shall be measured by weight or in bags of 94 lbs. each.
When cement is measured by weight, it shall be weighed on a scale
separate from that used fer other materials, and ina hopper
entirely free and independent o'fthe hopper used for weighing the
aggregates. When cement is measured in bags, no fraction of a
bag shall be used unless weighed.

Scales for weighing aggregates and cement shall be beam type or
springless dial type. They shall be ac.curate within I percent
under opera ting conditions. All exposed fulcrums, clevis,es and
similar working parts of scales shall be kept clean.

Mixing water shall consist of water added to the batch, ice
added to the batch", water occurring as surface moisture on the
aggregates and water introduced in the form of admixtures. The
added water shall be measured by weight or volume to an accuracy
ofl percent of the required total mixing water. Added ice
shall be measured by weight,. Wash water shall not be used as a
portion of the mixing water for succeeding batches.

Dry admixtures shall be measured by weight, and paste or liquid
admixtures by weight or volume, within a limit ofaccuracypf.
3 percent.
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a. Truck-mixed concrete--Mixed completely in a truckmi~er.

b. Shrink~mixed concr~te--Mi~ed partially in a stationary mixer,
and the mixing c0tnpletedin a truck mixer.

Ready-mixed concrete. Ready-mixed concrete shall be mixed and
delivered to the s,ite of the work by one of the foll;owiIl;g methods:

6-25-70(31-7)

If truck mixE;rs are used, the requ.irelIlents below for truck mixers
and trus:k~mi4ed ~"oncreteshall ~pply_

c. Central-mixed concrete--Mixed completely .. in: a stationary
mixer and the mixed concrete transported to theP91.nt of
delivery in a truck agitator or in a truck mixer operating
at agitating speed or in nonagitating equipment.

Batch mixiIJ.g at the site., For concrete mixed ,at th'e site of the
work with paving mixer~ "or stationary construction mixers, the
time of mixing after all cement and aggregates are in the mixer
drum shall be not: less thanl-:L/2 minutes_

No mixing water in eX,cess of the amount called" for by th"~ job
mix shall be added to the concret,e during mixing or hauling or
after arrival at the ,delivery point.

The batch shal~ be so cq~rged into the mixer" that. some .water
will enter tn advance, 0,£ _the" cement and agg~e'gatesariq.~ll

mixing water ,shall be introduced info the drum befo're one-fourth
of the mixing time 'has "elaps~d".

Contr"olssha'll b~ provided'to ins\lre that the, batch carinot. be
discharged untiltherequir"~dm~~il1g time has elapse4-

Concrete shall be uniform 'a'nd thoroughly mixe"d wheridelivered
to;the work. Va'riat'ions in slump of more than I "inch w,~t~in, "c1'

batch will be considered evidence of inadequate mixing and
shall be corrected by changing batchingprocedures, incr~asing

mixing time, changing mixer"s, or" :other means". Mixing time shall
be within the limits 'specified' bel,?w unless, the Contrac~or

demonstrates by mixer perf'o'rmancetests that adeq:uateun:Lform
ity is obtained by different times, of mixing •. For this ,p,urpose
the testing program and un,iformity requi"rements. shall be' as
set forth in ASTM Design~tion C 94. "

ofdischa'rging 'the mix with'out segregatiqn.E.ac.h :mix~J;, or,
agitator shall bear a manufac turer' s ratlng plate indic'ating
the rated capacity and recommended speeds of rotation, and
shall be operate'd in accordance wit,h these recqmm~ndations,.~
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Truck mixers and agitators shall be equipped with revolution
counters _by~hich the number of revolutions of, the drum or blades
may be r~,adily"y'erified.

Whenteady-m~xedeoncreteis':'ftiriiished, ~he Co?tractorshall
furnish the Erigin'eer a' statement-6f-deliv'ery ticket showing th'e
t~meofloading, ~he reyolution counter reading at the time of
loading and'the quantities of materials used for each load'of
conc'ret'e. ". .

Ttuck....;mixed cOncrete. Whericoncr~te is mixe,d'ina
truck mixer loaded to its ,ma~im~in'capacity, 'the
'number '0"£ revolutions of' the' drum or blades at
mixing speed' shall, be "not less than i 70' nor more
,tha~ 100. ;'~f the batch is af(leastl/2 cubic ya'rd
'less than ma'ximum capacity ,the numbe'f of'rev()l\l
tions at mixing speed mayb~ tedub~alio notles~

than 50. , Mix>in~.in exe~ssof 100.revo1utio~s shall
be '~t the sl'eeddesignated byt,hemanufacturer of
!the' equipment' as' agitating speed.:. :~he mix~~'g r -

operation shall begin within 30mindtes aft~r:tbe

c~m~nthasl?e~n:addedto~he a~gre&atesand,the

watershcHI. be added ~uringInixing. ,When mb~irig

is begun duririgor immediat~lyaftef'charging,.
';a "p~rtion of the :·ml.xl.ng' wa tet ~'hall-"be'a'dd~d'~'ahead

of, or with, the other ingredierit~. .

6-25-70(31-8)

The use ofrlorHigitatirtg' equipment to transport coricrete
to the site of the work will be permitted only if the
consistency and uniformity of the concrete as discharged

Shrink-mixed 'ccHier-ete. When cdrtcret;e is "'partfq.lly
.mixed ataeentral plant "and th~ mixinglscompleted
'in a truck mix~r, the mixing time:in th.,e c~nt'ral plant
mixer shal~ be the minimum requir~d to intermingle 'the
~ngredientsandshallbed not les~.than30:secqnd~e The
mixing shall becOInpletedin a tr~tk mixer. and the
number of revolutions of: t'he drum ;br 'blades' at mixlrtg
s,peed shall be not less than 50 nor more thanlqO.
Mixing in exces's of 1-'00 revolutions/;~ shall "be fat the'
speed designated by the manufacturer of the':equipment"
as agitating ~peed.

Centtal--niixed' colicrete '~' For 'central-mixed' c'oncret\e',"
mixing in the st~tio~ary mixer shall meet the same
'requirements as hatching 'mixlrtg: at ..·the,si.te~',",

Wh~h all agitatbr, or truck mixer .tis~das at! ~gita.t6i,.
transports c6n~r~~e"th~t has :b~~~Jc6~~letely'iliixed iti
a stationary_mixer,.mixing d~ring transportation shal!
be"~at the' speecl4es l.gt1.ated:"bY', the.:,m?uUfac tureF of. the'
'equi~ment ~s ,a~itatii1g'speed~' : ~
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10. PREPARATION OF .FORMS AND SUBGRADE

9. FORMS

Weepholes in walls or slabs shall be formed with nonferrous mate
rials.

6-25-70(31-9)

Prior to placement of concrete the forms and subgrade ..sha~lbe ,free
of chips, sawdust, debris, water, ice, snow, extraneous oil, mortar
or otherhann~ul substances ~rcoatings. Any oil ~n the reinforcing
steel.,or()thersurface$ r~qu.ired to.:bebpndedto.th.~cqncreteshall
be. removed. Roeksurfac~s ?hal1,pe.cleaned by air-water e.utting,
wet. sandblas.tingor wire brush scrubbi~g, as p.ecessary, ,and, shall
be,.v;rettecl.,immediately prior to placement of concrete. Earth sur
faces shall be firm and damp. P.lacementof concrete on mud, ,dried
earth, uncompacted fill or frozen subgrade will not be permitted.

Metal ties or 'anchorages within ,the forms shall be eqt.1ipped with
cones, she-bolts or other devices that permit their removal to a
depth of at least one inch without injury to the..concrete. Ties
designed to break off below the surfa~e of the concrete shall
not be used without cones.

Forms sha,llbe .of .wood, plywood, st~el or o;ther approved ma.te.rial
and shall be mortar tight • T.he forms and associat·ed falsework
shall be substantial and.unyieldingand shall be constructed iSO'

that the finished concrete will conform to the specif~ed dimen
sions and contours. Form surfaces shall be smooth and free from
holes, dents, sags or other irregularities. Forms shall be
coated with a nonstaining form oil before being set into place.

atthe:po~ntofde.~ivE7ry:mee,t. th.e JrequireAlents:01:. ,thi,sspeci
ficatiQn.. Bodies, ·of.. nonagit~t~ngll~ul.ing E7,quipmept:.s.hall .. ,be so
constructed that leakage' of .:the ~q.nerete· mix, or..an,ypart· thereof,
will. not occur. Concrete. haul.edit) open-top v~hicles 'shall, be
protected against access of rain, andagainstexposur.eto the
sun of more' than 20.minutes when .the.. air,temperatur~e is above
75 0 F. . .

Unless otherw:l,sespecified,.whenconcrete. is to be placed. over
drain fill,> the contact surface of the drain fill shall be. covered
with a layer. of asphalt-impregnated. building paper or polyvinyl
sheet,lng prio,rto placement of the concrete. Forms for weepholes
shall extend through this layer into the drain fill.

Items to be embedded in the concrete shall be positioned accurately
and anchored firmly.

All ~dges ,th,at,will. be exposed to view when the structure is
completedsh?;Ll be chamfer~d, .unless fin,ished withID:o~ding tools
.as.specified .:~nSection 20.,
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11. CONVEYING

6-25-70(31-10)

Concrete shall be delivered to the site and discharged into the
forms 'withinl--l/2 hours 'after the introduction of the cement to
the aggregates. In hot \\~atheror: under conditions contributing to
quick stiffening of th'e concret~e, or when the temperature of' the
concrete is 85° .,For,above, the, time between th'eintroduction of
th~ cement to th~ a~gregates anddi~charge shall not exceed 45
minutes. The Engineer may allow a longer time, provided: the set
ting time of the concrete is increased a corresponding amount by
the addition of an approved set-retarding admixture. In any~ase,

concrete shall be conveyed from the mixer to the forms as rapidly
aspr:ac'ticable,..:by:methods that willp'reventsegregation' of ,th:e
aggregates or loss of mortar:., Concrete ':shal1not: :be <dro;pped', more
than S'feet 'vertically 'unless ''Suitaole equipment'i' is- use'd 'to p'revent
segregation:.

Unless otherwise specified, slab concrete shallbe:placedto design
t~ickness in one continuous layer. Formed concrete shall be placed
i-n:horizontal',layers' no't'morethan' 20inch:es,thick., Hoppers;: and
chutes, pipes or "eleph~nt trunks" shall be used as necessary: to
prevent splashing of mortar on the forms and reinforcing steel above
the layer being placed.

No co:ncrete shall ',b'e p!lac.ed'~except ~in,.the presence "of"the ,EngineeT.
The Gon:trac'tor 'shall g:ive:"reasonable ,~n'oticeto,the 'Engine'e'r:'each
time he intends to place concrete. Such' notfc'e"sha.11,b'e' 'far enough
in advance to give the Engineer adequate time to inspect the sub
grade, forms, steel reinforc,emel1:t"'c:3.I?-d oth'~F p'J::"eparations,'fo,r'
compliance with the specifications before concrete is delivered
-for plac,ing.

Internal ,stays ,and~, braces, servin'g temporarily, to' ,hold the ,forms
in' ,c,orrec t shapei.arid ·:a1 ignmeht'priorto.placement '.0 f Gdneret e ,at
th'eir rloca;tions ,shall be r;emoved:r~h'en,··the,'con,crete has been
pllac'ed:':to ,ian el'evation, such~as' tb rende-r,-, thefr service' 'unnecess,ary.

Concrete shall not be placed until the subgrade, forms and steel
re,inforcemen:t' have ~b"een ,inspec't:edan:d',app:roved'. \ .

The ~Contr·actor shall ',hav:e ali equipment'andmaterials 'T,equir,ed,
for :curing·availa:ble ;af ,'the si,te. retrdy·:for' use be'fore ·p'lac.ement
of concrete begins.

The concrete shall b,e deposited as ;c1osely asposs:ible: to' its,
;'finalposition' 'in ,the· forms 'and shall"be worked ,into "the 'corners
and:'ang1es •·o:f.; . the forms 'and ·arol.lndall ,'r:eiriforc einent and ',. embedded
items in aimanrter "topreverit:"seg·rega,tion'o f' aggrega t esorexces-,
'sive·~rai.tance,.. Th.e' deposiein,g.' o~f concr,ete shal1.:b'e,regu1ett,ed so
that the concrete may 'b,e ~cons-olfdated,'wtth'a minimum d'f ,.lateral '
mo,vement.:

12. PLACING

13. LAYERS
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15. CONSTRUCTION JOINTS

14. CONS.OLIDATING

The use·o~"vibratoL"s :t9~·tr~nsp(),rt,·c9ncrete,:?-nthe forms or 9- o-pvey
ing equipment will not be permitt~d.

6-25-70

"

(31-11)

Vibration shall not be applied directly to the reinfor~,ement/~.teel
or the forms nor to concrete that has hardened to the ~~ii~~'ihat
it ~dqes:~not.b~<;ome-,pl-..astiq wheI1vibrcated.

Construction joints shall be mad.e\·at(th.~ lO,catiopss'hown pn the,
drawings. If construction joints are needed which are' not:' shown
on:,the,drawings, the:yi,shcill be' placed" in location-s 'approved by ·the
Engineer.

The Contractor s~aJ-l ~r:ovide ,a sufficient number o~ vibrators to
properly consolidate the concrete immediately after it is.pla~ed
in the ·work. Vibration $hal1' be appli~d in the fres1}ly depC>.sited
cQ.;ncret.e by s.lowly ins~,rting andremov~ng the ,:vibrator at po~nts

~niforroly spaoed and·not farther apart than twice; the ~ad!us Qver
whic,4;t4ey,~bratio~ 1:9 ·:yi~ibly effect~ve.. The ::yibt;"ato~ ?~a~.+:..
ext?:nd,tBto ..~he:,previou~~y ..,p1ace~.; +~yer ~of fresh. ~oncr~te,,~t~~ll
points, to insure effecti~e bond betwee~ iayers.' ",

Vibration shall be supplemented by spading. and 'hand,: t:ampil1g9-:~

necessary to insure smooth and densecoricr'ete "alOng"form" surfaces,
incqrIlersand around .. embedded items;.

If placing is discontinued when an'incomplete layer is in place,
the un~in.ish,ed end of the layer shall ,be, formed by a vertical

bulkhead.

Dnles's o'iherwise spec:ified, concrete shall be coris6l~~ated with
internal type mechanical vibrators capable of transmitting vibra
tion to the concrete at frequencies not less than 6000 imp~l~es

per minute.

Where a feather edge would be produced at a construction joint, as
in the top surface of a sloping wall, an insert form shall be used
so that the resulting edge thickI}ess;on either side of the joint
is pot less than 6 inches.

Thelocat'ion,.manner anddunii:ion of the application ,of the vibra
tors "shall be·such as' to' secure maximum consolidation of the
concr~te without..causing;~egregatio.nof the mortar and coarse
aggregate, and without causing water or cement paste to f:Lu~h to
the surface. .

Successive layers shall be placed at a fast enough rate to prevent
the formation of "cold joints." If the surface of a layer of
concrete in place sets to the degree that it will not flow and
merge with the succeeding layer when ",ibrated, the Contractor shall
discon~inue placing concrete and shall make a construction joint
accQr~ing to the procedure specified in Section 15.
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(Method 1),

16. EXPANSION AND CONTRACTION JOINTS

3-7-69

( 31-12)

(Method' 2)

In walls and col~ns as each lift is completed, the top surfaces
shall be immediately and carefully protected from any condition
that might adversely affect the hardening of the concrete.

Surfaces of construction joints shall be cleaned of all unsatis
factory concrete, laitance, coat'ings, stains 'or debris ;by either
wet salldblastingafter th~concreteh'as gained sufficient' strength
to resist excessive cutting, or air-water cutting as soon as the
concrete has hardened'sufficiently,'::to prevent' the jet fromdfs
placing the coarse aggregates, or both. The surfaceof'the
concrete in place shall be cut to expose clean, sound aggregate
but not so deep as to undercut the edges of large'r particles' of
the aggregate. After cutting ~ the "surface shall be "thoroughly
washed ito remove all loose material. If th'esurface is congested
by reinforcing steel', is' 'relatively in.acces'sible, or it isconsi
deted undesirable to disturb the 2brtcrete befbre it is hardened,
cleaning of the joint by air-water jets will not be permitted and
the wet:.saridblastirtg me~hod will be 'required after 'the concrete
has hardened.

Steel tying and form construction adjacent to concrete in place
shall not be started until the concrete has cured at least 12
hours. Before new concrete is deposited on or against concrete
that has hardened, the forms shall be retightened. New 'concrete
shall not be placed until the hardened concrete has cured at
least 12 hours.

Surfaces of construction joints shall be cleaned cfall unsatis
factory concrete, laitance, coatings, stains, or debris by wash
irig and scrubbing with a wire brush or wire broom or by other
means approved by the Engineer:

The surfaces shall he kept moist for', at ,least one hour'prior to
placement of new concrete. The new concrete shall be placed
directly on the cleaned and washed surface.

Expansion and contraction joints shall be made only at locations
shown on the drawings.
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18. REMOVAL OF FORMS

17 • WATERSTOPS

(Method 1)

3 days
7 days

6-25-70

Time

24 hours

14 days

14 days
14 da.ys

(31-13)

Element

Arch or beam bottom forms and temporary supports
Deck slabs; conduits (inside forms)
Spillway risers (inside forms)
unless otherwise specified,

Conduits and spillway risers (outsi-Je forms);
small structures

Columns, bearing walls
Nonbearing walls with no side load; sides of

beams

Preformed expansion joint filler shall beheld firmly in the
correct position as the concrete is placed.

Forms shall·be removed only when the Engineer is present and shall
not be removed without his approval. ,Forms shall be removed in
such a way as to prevent damage to the concrete. Supports shall
be removed in a manner that will permit the concrete to take the
stresses due to its own weight uniformly and gradually.

Forms shall not be removed before the expiration of the following
minimum time intervals after p.lacement of the concrete, exclusive
of days when the minimum temperature of air adjacent to the con-
crete is below 40~F:

Waters tops shall be held firmly in the correct position as the
concrete is placed. Joints in metal waters tops shall be brazed or
welded. Joints in rubber or plastic waterstops shall be cemented,
welded or vulcanized as recommended by the manufacturer.

When open joints or weakened plane "duIPmy" joints are specified,
the joints shall be constructed by the insertion and subsequent
removal of a wood strip, metal plate or other suitable template
in such a manner that the corners of the concrete will not be
chipped or broken. The edges of the concrete at the joints shall
be finished with an edging tool prior to removal of the joint
strips.

Exposed concrete edges at expansion and contraction joints shall
be carefully tooled or chamfered, and the joints shall be free of
mortar and concrete. Joint filler shall be left exposed for its
full length with clean and true edges.
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All exposed' surfaces of the concrete:shall,~be.,accu.rat;ely: screeded
to grade and then,' wood 'float· f.inisbed; unless s'pecl~fied'~o,therwise.

Forms, supports and housingss-Qallnot be-removed until ,the
concrete has attained the strength specified in Section 26 for
thi.8 purpose. The:s trerigth wi 11 be de termined bycompressi.on
testing "of test cylinders cas t by t'he"'Engineerfor thisptirpose
and,clJ.r,eclat th.ewo·rksite.·inthec,manner specified' in ASTM
Methqd C 31 .for. determining form remova'l time.

3-7-69

be free

(31-14)

Holes left by form bolts or straps which pass through
the wall shall be filled solid with mortar.

All bulges, fins, form marks or other irregularities
,which. in>"th,e judgment'of~ -the' Engine'e,r 'wil1advers~ly:

affect.,,·the·:a'ppeap,ance: or function of.:the structu.re .
-;.:sh,all be ..,:remove;d. ,All; '.formbolts 'and ties· shall':be.
remove.dt'oa'jdepth ati:.le,asti l;ii'nch·~be.low the stir face .
of the concrete. The cavities produced by form ties
and all other holes of similar s{ze and depth .$li~ll

be thoroughly cleaned and, after the interior surfa.c,~s

ha:ve. been:"keptcontinuotis ly wet for'. at: le'B;s·t· :3; hours:,
sha·ll:be·· care/fully -packed with a :drypatchtng mortatt;
(p.reshrunk). mixed not richer .than:·l 'part':'cement: to- 3'

..parts. s.and •.

(Method 2)

All';pa~tched a.reas shall be cured ~~,:::,,~~~~,cified in
Section 21.

Pa.tching· mor,tar shall:' .be ·thoroughly 'cbtilpaeted into
p·lace'to: forma dense~· well-bonded' unit, '.and· the

i in-p.la.ce-) morta,r: shall, be .. soundandi....fre·ecfrom" sht.ink-:
age cra.cks.

All concrete surfaces shall be true and
from o.p~n or .rough spaces, depress.i()n·s<?or:

Immediately after the removal of forms:

19. FINIS:HING FORMED. SURFA.CES,

20. FINISHING UNFORMED SURFACES'
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21~ 'CURING

Water for curing shall be clean and free f.rom ~anysubstances that
will cause discoloration of the concrete.

Ex:cess'lve 'floating or troweling while the' concrete 'is: ,soft will
not be,'pe'rmit ted.

3-7-69

(:31-15)

Except' as otherwise 'specified in Section 24,-; and; excep,tfo'r con
struction Joirit'-;stirfaces:,~ cbtlcrete'maY'be coated:,wi th curing
compound in lieu of·:the continued application ofmoiature.

Joints and edges on unformed surfaces that -will: p~ e~p!of3e,d to view
shall be chamfered or finished with molding t~ols.

Curing compound shall not be applied to>s'ur,facesrequi:ring bond
with subsequently placed concrete, such as construction joints,

,shcear -plates, reinfo'rci:ngsteel and d,ther' embedded items.

The curing compound shall be thoroughly mixed immediately before
applying, and shall be applied at:aun:j..fornl·rc3:t~ofno:t,' less than
one gallon per 150 square feet of surface. It shall form a uni
form, c:ontinuotls, adher'ent: film .'that shall 'no't check ,crack or
peel,ancl shall be free, from pin holes:or o.ther imperfe'c:tions.

I

The; compound·' shall be sprayed on the:moist concrete surfaces as
soon as free water has disappeared, but shall-not.! be., applied to
any surface until patching, repairs and finishing of that surface
are complet~d.'

The additionbf dr~ccement :or water to 'the surface of the'screeded
concrete to expedite finishing will not be allowed.

Concrete' shall be prevented' :from dry.ing f"cjr a curing period of at
least 7 days a-fter it is' placed.. Exposed surfacesshal1b'e kept
continuously moist for the entire period or until curing compound
is-applied as ,specifiedbeldw. Moisture sha-llbemain:tairled by
sprinkling,' flooding:or fog spraying ,.or· by:' covering;with,continu
ously moistened .canvas ,. cloth mats,. straw,sand "'or ~other';(approved

,~'material. ;Wood' forms (excep t' plywood) ;left iriP lace:du.:ring the
"curingp'eriod s'hall be ~'kept wet. Formed :sur-facesshal1 be tho
roughly wetted immediately after forms ,are te'move'd and· 'shall be
kept wet until p.atching and repai~s are completed. Water or
covering shall be apP'lied'in'such a :way thcittheconcret:esurface
is not eroded or otherwise damaged.
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22. REMOVAL OR REPAIR

Rep'air ,work shall be ,performed only when the Engineer is present.

3-7-69.
'(31-16)

a. The temperature of itheconcrete, at time. of .p~acing shall
not be less than 500 F nor more than 90 0 F. The temperature
of neither aggregates nor mixing water shall be more than
lOOoF just prior to mixing with the cemen~.

Curing as specified in Section 21 shall be applied tO,repaired
areas immediately after the repairs are completed.

Repair of formed surfaces shall be started within 24 hours after
removal of the forms.

Surfaces subj.-ected to heavy rainfall or" running ~ater within 3
hours after the compound has been applied, .or surfaces .. damaged
by subsequent construction operations during the curing period
shall.be resprayed in the same manner as for the: original appii
cation.

Except as otherwise approved by the Engineer, the appropriate
methods described 'in Chapter VIr of the Concrete Manual, Bureau
of Reclamation, U.S. Departm~nt of the·, Interiqr ,·shall be used.
If approvediinwriting by the Contrac~ing Off~c~r, proprietary
compounds for adhesion or as patching ingredients may be used.
Such compounds shall be 'used in accordance with the manufacturer's
recommendations:.

When concrete is honeycombed, damaged or otherwise defective,
the Contractor shalL remove and replace the structure or struc
tural member containing the defective concrete, or correct or
·rep·air :the defective parts . The Engine,er will determine the
required exte'nt of :removal, replacement or repair.

Prio.r ,to start,ing r~·pa:l.r work the.ContractorsQall obtain.. the
Engineer's approval of his plan for making .the repair. .Such
approvalshall·nqt. be: considered a wa~ver .0ftheContr.a~:ting

Officer:' sright to req\lire :coII,lplete removal of defective work
if the completed repair :does not p'J:oduce concrete .of .the. required
'quality and appearance.

·,Wh'en the,atmospheri:c temperature 11l:ay, be exp.ectedtp drop below
40°F at the time concrete is. delivered to, the:. work. site, during
placement, or at any time during the curing period, the following
provisi·ons.· .also shal'l ·apply':
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24. CONCRETING IN HOT WEATHER

c. Methods of, insulattng, housing and heating"the,
structure :;shal1 conform"t~~"Recomm~JJ.ded'Practice

,.for Cold Weather Cpnc~€1t:ing," ACI Standard 306.

b. -The.concrete sha~l be placed i~ the work' immed,ia~ely
afte~mixing~ Trqck mixing s&al1 be delayed ~ntil only
time enough remains to accomplish it before the' concrete
is placed.

6-25-70(31-17)

b. When the daily m1n1mum temperature is less than 400F,
conc~~t;e structures ~hall be insuJatec1 o~l1ou~edal].d

.~eated after 'placem~nt., ,The, temperature ()f. the. con.-:
'~r~te and air adjacent ~o the ~onciete shali'be " .
maintained at ,not less th~n 50°F nor more than gOOF
for' the durati~n of "the 'cu~~ng peri~a~

d. When dry heat is used to protect concrete, means of
maintaining an· ambient humi~ity of:at least 40perc~nt '
shail'be provided ~nles~ th~ concr~te; has~beencoated'

".withcur:Lp.g cOtlJ.po~nd as ,specifi~d in Section 21 or 'is
covered tightly with an approved impervious material.

When clim~tic or other conditions are such that; the temperature of
the concrete,may reasonably 'be 'expected to exceed 900F 'at 'the time
of delivery at the work site, during placement, 01;' during the,. first
24 hours after placem~nt., the following provisions also sh~+'l apply;

a. TheC()ntractor sh~il maintain the temperatur~of the concrete
below 90°F during mixing, conveying, and pla~ing. Meth,ods

',used shall conform to "Recomended Practice for Hot We'ather
C,oncreting:" i, ,ACI Standard 605. ',;

c. Exposed concrete surfaces which tend to dry or settbo
,rapi~lyshal~ b,e, continuous ly~moistenedby mean~ of fo~"

~prays or otherwise, protected ~l:'om drying during. the time
between placement and finishing, ~nd aft.er finish~ng. .

d. Finishing of slabs and other exposed su~faces shall'~~
started as soon as the, condition of the concrete ql10ws
~nd, shall.be completed without delay.
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25. MEASUREMENT AND PAYMENT

(Method 1)

Measurement and payment for furnishing and placing reinforcing
steel will be made as specified in Construction Specification 34.

6-25-70(31-18)

g. If moist curing is discontinued before the end of the curing
period,white pigmented curing compound' shall be applied
immediately, following the procedures specified in Section 21.

e. Concrete surfac~s exposed to the air ~hall b~ covered as soon
as the concrete has hardened sufficiently and shall b'e kept
continuously wet' for'at" least the firs't 24 ho'urs of the curing
period, 'and for the entire curing period unless curing compound
is applied as specified lnsubsectiong, below.

f. Formed surfaces shall be kept completely and continuously wet
for the duration of curing period,; (prior to, during and after
form removal) or until curing compound is applied as specified
in subsection g, below.

Payment for each item of concrete will-be made at the contract
unit price for, that it'em. The payment for concrete will -constitute
full compensation for all labor, materials, equipment;transporta
tion, tools, forms" falsework, bracing and all other items neces
sary and incidental" to completion 'of the" concrete work'; such as
joint fillers,'waterstops,dowels or' dowel assemblies and'shear
plates, but not including reinforcing steel' or other'i'tems listed
for payment elsewhere in the contract.

For items of work for which specific unit prices are established in
the contract, concrete will be measured to the neat lines or pay
limits shown on the drawings, and the volume of concrete will be
computed to the nearestO~l cubic yard. No deduction in volume will
be made for chamfers, rounded or beveled edges, or for any void' or
embedded item that is less than five cubic feet in volume. Where
60ricrete is placed agairist the sides or bottbm 1 of an-excavation
without ,intervening forms, drain fill, or bedding,the volume of
concrete required to fill voids resulting from overexcavation out
side the neat lines or pay limits will, be included in t'he measurement
for payment where such overexcavation is directed by the Engineer
to remove unsuitable foundation material; but 'only to the extent
that the uns~itable conditio~is not a result of the Contractor's
operations.
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(Use with Either Method)

(Method 2).

Measurement and payment for furnishing and placing 'reinforcing steel
will be made as specified in Construction Specification 34.

6-25-70(31-19)

Payment for each item of concrete will be made at the contract unit
price for that item. The. payment for concrete will constitute full
compensation for all labor, materials, equipment, transportation,
tools, forms, falsework, bracing and all other items necessary and
incidental to completion of the concrete work, such as joint fillers,
waterstops, dowels or dowel assemblies, and shear plates, but not
including furnishing and placing reinforcing steel or furnishing
and handling cement or other items listed for payment elsewhere in
the contract.

Compensation for any item of work described i~ the contract but not
listed in the bid schedule will be included in the paymen.t for the
item of work to which it is made subsidiary. Such items and the
items to which they are made subsidiary are identified in Section 26
of this specification.

Cement will be measured by dividing the volume of concrete accepted
for payment by the yield of the applicable job mix. The yield will
be determined by the procedure specified in ASTM Designation C 138.
If the amount of cement actually used per batch exceeds the amount
in the job mix specified by the Engineer, the measurement will be
based on the latter. On~ barrel of cement ~ill.be considered equal
to 4 bags or 376 pounds. Payment for each type of cement will be
made at the contract unit price for furnishing and. handling that
type of cement and such payment will constitute full compensation
for all materials, labor, equipment, storage, transportation and
all other items necessary and incidental to furnishing and handling
the cement.
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(2) In Section 2 , Materials:

(2) Cement shall be Type II or IIa,

31& CONCRETE (continued)

11/72(31-20 )

(4) In Section 5, Design of Conc~ete Mix, Method 2 shall
apply.

(3) In Section 3, Classes of Concrete, Method 2 shall
apply. Concrete shall be Class 3000X.

(b) Pre-formed joint filler shall be Type I.

(a) Coarse aggregate shall be size 467 (l~ inch to
No.. 4) ..

(1) This item shall consist of the furnishing qnd placing
of concrete for the construction of the inlet structures
and outlet structures, concrete cradles, anti-seep
collars, and gate stem and lift pedestals for the
outlet conduits and the irrigation outlets as shown
on sheets 15 through 25 of the drawings.

(7) Measurement and Payment will be by Method 2.

(5) In Section 15, Construction Joints, Method 2 shall
apply.

(6) In Section 18, Removal of Forms, Method 1 shall apply~

(1) This item shall consist of furnishing and handling all
cement required. to construct the concrete items listed
under Bid Item 11, Concrete.

Items of work to be performed in conf ormance wi th this 'E?pecifiCq~

tion and the construction details are:

(a) Bid Item 11, Concrete

(b) Bid Item 12, Cement

26. ITE~ OF yo~ A.~.~gN~TRuCTION DETAILS

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

Buckeye WPP, Site 1, Div.
Arizona
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34. STEEL REINFORCEMENT

CONSTRUCTION SPECIFICATION

3-7-69

( 34-1)

Any supplemental bar schedules, bar lists;o'rbar-bending diagrams
required, to accomplish the fabrication a,nd' 'placement of reinforce
ment s,hall be provided by: the Contractor. Prior' to placement of
reinforcement, the Contractor shall furnish thr~e pi1nts or copies
of any such lists or diagrams to the Contracting Officer. Accept
ance of thereinf:orcement" will: 'not be ba'sed on' approval of these
lists br· diagrams, but will be 'based on inspe·ction·' of: the reinforce
ment aft'er it has been placed.'

Steel reinforcement shall confono to the requir'ements of Material
Specification 539. Before reinforc'ement is placed the surfaces
of the bars and fabric and any metal supports shall be cleaned to
remove any loose, flaky ,rust, mill scale,oil, greas'e or other
coatings or foreign substances. After p1acement,the reinforcement
shall be maintained in a clean condition until it is completely
embedded in the co"ncrete.

Reinforcement shall' be" cut· and'ben,tincompliance'w1th the require
mentsof.' the' American 'Concrete :InstituteStandard '315. Bars shall
not be.' bent-or' straightened :il1 a·inaIln'er that will injure the mate
rial. Bars with kinks, crac'k's or improperbends i wil1 be rejected.

The work shall consist 'of furnishing and pla'cin'g steel reinforce
ment for reinforced concrete o'r pneumatically a,pplied mortar.

,'~:'Unlessbtherwise specified,' :on the drawings, splices of reinforcing
bars shall" provide illl bver1apequal"to 'at least 30 times the'"
diameter' of the smcil1er·bar iIi ,the splice;' but not 'less than '12
inches.

1. SCOPE

2 . MATERIALS

3. BAR SCHEDULE, LISTS AND DIAGRAMS

4. BENDING

5. SPLICING BAR REINFORCEMENT
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a. Adjacent sections, s,h,all be spliced end ,to end by either:

Welded wire fabric shall be spliced in the following manner:

b. Adjacent sections of fabric shall be spliced side to side
by either:

3-7-69

( 34-2)

(1) Placing the two selvage wires (the longitudinal
wires at the edges of the fabric) one along side
and overlapping the other and se:curingthe two
pieces together with wire ties placed at intervals
of 3 feet; or,

(2) Placing each selvage wire in the middle of the
firs t mesh of the 'other section of fabric and
securing it to the other se,ctionat intervals
of 10 feet by means of wire ties placed on the
selvage wires alternately at intervals of 5 feet.

(1) Overlapping the two pieces of fabric one full mesh
(measured from the ends of the longitudinal wires
in one piece to 'the ends of the longitudinal wires
in the other piece) and securing the two pieces
together with wire ties placed at intervals of '18
inches; or,

(2)' Overlapping the two pieces of fabric so that the
end crosswire of each p,iececomes in, contact with
the next-to-endcrosswire of the other piece and
secq.ring thetwopie9~stogetheronly as required,
to keep the fabric in ,place and to prevent it
from.curling.

(3) Placing each selvage wire in contact with the
next-to-edge longitudinal wire ~nd securing them
together only ~s required to keep- the fabric in
place or to. prevent it from curling.

Reinforcement shall be accurately placed and secured in position
in a manner that will prevent its displacement during th~ place
ment of concrete. Tack welding of bars will ,not be permitt~d•.
Metal chairs, metal hangers, metal spacers and concrete c9airs

6 • SPLICING WELDED WIRE FABRIC

7. PLACING
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8. MEASUREMENT. AND PAYMENT

(Method 2) For items of work for which specific unit prices are
established in the contract,the' weight of bar reinforcement placed
in the concrete in accordance with the drawings will be determined

Reinforcement shall not be placed until the. ,prep~red site :has been
inspected and approved by t.he Engineer. After placement of the
reinforcement, . concrete. shall not be placed until the reinforcement
has been inspected and approved .by the E.ngineer~.

3-7-69

( 34-3)

may be used to support the reinforcem~nt. Metal hangers, ~pacers

and ties shall be placed in such a manner ~hat they'Mi11 not be
exposed in the finished concrete surface. The legs~of metal .ch,airs
that may be exposed at the ·:lower face of s·labs.orbeams shall be
galvanized'asspecified for iron and s.teel hardware in Material
Specification 582. Precast concrete chairs sha11b~ manufacture,d
of the same class of concrete as that specified for t'he structure
and sha~l have tie wires securely anchored;.in lhechair or .~

V-shaped gro.ove ;at least. 3/4 inch in· depth mQ1ded into the.upper
surface -,to receive the steel bar at the. point of support,. Precast
concrete chairs shall be moist at the time concrete is p1aced~

Payment for furnishing and placing reinforcing steel will be made
at the contract unit price. Such payment will constitute full
compensation for all labor, materials, equipment and all other
items necessary and incidental to the completion of the work
including preparing and furnishing bar schedules, lists or diagrams;
furnishing and attaching ties and supports; and furnishing, trans-
porting, cutting, bending, cleaning and securing all reinforcement.

(Me~hod II For items of work forwh~ch, specific unit prices are
established in the contract,··the weight of rein£orcementplaced: in
the concrete in accordance with the drawings ~i11bedetermined, to
the nearest pound by computation from the placing drawings. Mea
sure~t.:of hooles. and .bends wi~l be. based on.the requirements o,f.
ACI. Stand~rd 315. Computation of :weigh.tsot: :.reinfor·cemeh·t will ':be
based .,ontheunit:we;igh~ses.tab~is·hedil1;Tab.les 34-1, 34-2, and 34-3.
The .ar~a ,qf we.lded wire~abric:'re.inforcementplaced,~nthe, con,crete
in ac<;ordaJ}c£f .:.wit,h :the drawings .wi.l11~.edetermiQ.ed to the near~est

square foot by computation from the placing drawings with no
allowance for laps. The weight of steel reinforcing in extra
splices or extra-length splices approved for the convenience of
the Contractor or the weight of supports and ties will not be
included in the measurement for payment.

SCS-WEST



The are'a of welded wire fa'bric reinforcement placed in the concrete
in accordance with the drawings will bedeterml:ned to the nearest
square foot by computation from the placing drawings with no
allowance for laps.

(Use with Either Method) Compensation for any item of work de
scribed in the contract but not' listed in the bid scheduie will
be included in the payment for the item o'fwork to which it is
made subsidiary. Such 'items and items to which they are made
subsidiaiy are ideritified in Section 9 of this specification.

to the nearest pound by computation from'the placing drawings.
Measurement of hooks and bends will be based on the requirements
of ACI Stand'ard 3l5'~ Computation of wei'ghts of bar reinforcement
will be based on' the unit' weights established in Table 34-1~The

weight of s'teel reinforcing in extra splices or extra-length
splices apprOved for the convenience of the Contr~ctor ot the
weight of supports and' ties will not be included in the m~asure
ment for payment. '

3-7-69

( 34-4)

Payment for furnishing and placing bar reinforcing steel will be
made at the contract unit price, for bar reinforcement. Payment
for furnishing and placing welded wire fabric' reinforcing steel
will be made at the contract unit price for welded wire fabric
reinforcement. Such payment will constitute full,compensation
for all labor, materials, equipment and all other '. items necessary
and incidental to the completion of the work including preparing
and 'furnishing bar schedules, lists or diagrams; furnishing and
attaching ties and supports; and furnishing, ttansporting~ cutting,
bending, cleaning and securing all reinforcement.

SCS-WEST



Style Wt. in Lb. Style Wt. in Lb. Style Wt. in Lb.
Designation Per 100 Sq. Ft. Designation Per 100 Sq. Ft. Des'ignation Per 100 Sq. Ft.

24 .. 1414 16 312- 711 39 48- 912 23
212- 04 169 312- 812' 32 48-1012 20
212- 15 144 412- 26 69 48-1112 17
212- 26 124 412- 37 59 48-1212 14

~ 212- 37 107 412- 48 51 48-1214 12
w

212- 48 91 412- 59 43 612-3/04.po.. 91
• ~12~ 610., 36 612-2/04VI 212- 59 77 78.......,

212- 610 66 '412- 711'; .31 6i'2- 00 81
212- 711 56 412- 810 27 612- 03 7.2
312- 04 119 412- 812 25 612- 11 69
312- 15 102 412- 912 22 612- 14 61
312- 26 87 412-1012 19 612- 22 59
312- 37 75 412-1112 16 612- 25 52
312- 48 64 ,412-1212' 13 612- ·33 51
312- 59 54 48~ 711 33 612- ·44 44
312- 610 46 48- 812 27 612- 66 32

612- 77 27

w
I .- ~ j

""-J

1 Style Standard 315 of the'America.n ConcreteI designation is defined in ACI Institute.
0'\
\.0

0.167 6.376 0.668 1.043 1.502 2.044 2.670 3.400 4.303 '5.313

111098765~43

TABLE 34-1. STANDARD REINFORCING BARS

TABLE 34-2 •. ·.RECTANGULAR WELDED WIRE FABRIC 1

2Ba.r Size No.

Wt. (lb. /ft.)



IStyle designation is defined in ACI Standard 315 of the American
Concrete Institute.

TABLE 34-3. SQUARE WELDED WIRE FABRIC1

Style Wt. in Lb. Style Wt. in Lb.
De~ignation Per 100 Sq. Ft. Designa~ion Per 100 Sq. Ft.

2 x 2 - 10/10 60 . 4 x 4 - 14/14 .11

2 x 2 - 12/12 37 6 x 6 - 0/0 107

2 x 2 - 14/14 21 6 x 6 - 1/1 91

2 x 2 - 16/16 13 6 x 6 - 2/2 78

3 x 3 - 8/8 58 6 x 6 - 3/3 68

3 x 3 - 10/10 41 6 x 6 - 4/4 58

3 x 3 - 12/12 25 6 x 6 - 4/6 50

3 x 3 - 14/14 14 6 x 6 - 5/5 49

4 x 4 - 4/4 85 6 x 6 - 6/6 42

4 x 4 - 6/6 62 6 x 6 - 7/7 36

4 x 4 - 8/8 44 6 x 6 - 8/8 30

4 x 4 - 10/10 31 6 x 6 - 919 25

4 x 4 - 12/12 19 6 x 6 - 10/10 21

4 x, 4 - 13/13 14

SCS-WEST
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9. ITEMS OF ''lORK AND CONSTRUCTION DETAILS

(2) Measurement and payment will be made by Method 1.

11/72(34-7)

( 1 ) Thisitem shall consist of furnishing and .pla.cing of
reinforcing steel in all reinforced concrete structures
as shown on the drawings.

a. Bid Item 13, Steel Reinforcement

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

Buckeye WPP, Site 1, Divo
Arizona



1.' SCOPE

3 • LAYING THE PIPE

6-25-70(41--1)

(Method 2) The joint shall be connected in accordance with the
manufacturer's ins'tructions.

Just before each joint is connected: the' connecting surfaces of
the bell and spigot or spigots and sleeve shall b~ thoroughly
cleaned and dried, and the rubber gasket and the inside surf~ce
of the bell or sleeve shall be lubricated with"a light film of
soft vegetable soap compound (flox so~p). The rubber. gasket shall
be stretchedu:niformly:: as'it is placed' in the spigotgrooyet,o
insure a. ut'J.iform volume of rubber around the circumference~'of the
pipe.

(Method 1) The" j'oint shall be connected bymearis '~f a pulling or
. jacking force 80 applied to the pipe that the spigot enters .
squarely····into·the bell.

The pipe sha11be set to the specified line and grade alldtempo·
rarily supported on' preca.stcoricret~ blocks or wedges. Bell a'nd
splgo't pipe shall' be laid with the' bell upstre'a~.

Joirtt sealing. compound shall conform to the requirements of Material
Spe~ifi~ation 536.

4.1. REINFORCED CONCRETE PRESSURE .PIPE SPILLWAY CONDUITS

CONSTRUCTION. SPECIFICATI~ON

Preformed, exp~nsion joint filler shall conform to the requirements
of Material Spec~fication 535.

The work shall consist of furnishing and installing 'reinforced
concrete press~e pipe, fittings and accessories in p~incipal
spil1wa~ conduits appurtenant to earth dams •.

Reinforced concrete pressure pipe, fittiIlgsalld'actessories shall
"'conform"to .the reqtiirements. of Ma~e~ia1··Sp~~ification,541.

P~rtland' cem~nt concrete for bed:ding anq tradles 'shall confor£!l to
the requirements . of Construction Specification 31 for the specified
'c lass of 'concre te ~

SC;S-WEST
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5. PRESSURE TESTING

4. FILLING JOINTS

(Method 1) Pressur.e testing of the completed conduit will not be
required,.-

4--1-71(41-2)

The joint sealing compound shall be,allowed to cure until it: is
sufficiently firm to prevent the entryofi

'" con~rete or earth into
the joint before concrete, bedding or backfill is placed against
it. Unless otherwise specified, where bedding or backfill
~ontainingpartic~eslargerthan one-fourth inch in maximum
dimension is to be placed within. 6 inch~s. of the joint sealing
compound, the compound shall be cover.ed before the bedding or
backfill is placed with a at'rip of 16-gage to 24~gage metal
at least 2 inches wider than the space between the ends of the
pipe sections.

Before the placement of the bedding or cradle, the'exterior
annular space between the ends of the pipe sections shall be
cleaned and completely filled with joint sealing compound. Before
the compound is applied, the surfac~sagainstwhich it is to be
placed shall be clealled ofa!l dust, lubricant and other substances
that would interfere with a bond between the compound and the
pipe. If recommended by /the manufacturer of the compound, the
concrete surfaces shall be coated with a primer in accordance
with the manufacturer's recommendations. Primers shall be applied
to the concrete surfaces\only and shall not come in contact with
the gasket or gasket sealing surfaces.; Unless the ,compound or
primer is specifically recommended for'use on moist concrete,
the surfaces shall be dry when it is applied.

(Use with Either Method) When the spigot has been seated to
within _1/2-inch of its final position., the position, of the gasket
in the joint shall be checkedaroundt.he entire circumference of
the pipe by means, of a metal 'feeler gage. In any case where the
gasket is found .to be diSplaced, the joint shall be disengaged
and properly reconnected. After the position of the gasket has
been checked, the spigot shall be completely pulled itlto, the bell
and the section of pipe shall be adjusted to line and grade.

(Method.2) Prior to the placement of any concrete or earth fill
around the conduit or filling of the p,ipejoints, the conduit
shall be tested for leaks in the following manner: The en~s of
the conduit shall be plugged and a standpipe with a minimut;ll diameter
of two (2) inches shall be attached to the upstream plug. The
conduit shall. bebra.ced at each end to prevent slippage. The conduit
and the standpipe shall be filled with water. The ~ater level in
the standpipe shall be maintained by continuous pumping a minimum of

SCS-WEST



6. MEASUREMENT AND PAYMENT

The pipe joints shall show no leakage. Damp spots developing on
the surface of the pipe will not be considered as leakage.

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

3-7-69

( 41~,3)

(Method 2) For items of work for which specific unit prices are
established in the contract, the quantity of each size, type and
class of pipe will be determined as the sum of the nominal laying
lengths of the pipe sections used. Payment for each size, type
and class of reinforced concrete pressure pipe will be made at the
contract unit price for that size, type and class of pipe. Such
payment will constitute full compensation for furnishing, trans
porting and installing the pipe complete in place including acces
sories such as wall fittings, joint gaskets, coupling bands,
sleeves or collars and all other items necessary and incidental
to the, completion of the work.

10 feet above the invert of the upstream end of the conduit for
a period of not less than two hours. Any leaks that occur during.
this period shall be repaired by a method satisfactory to the
Engineer. After repair, the conduit ~l be tested again as
described above and the procedure shall be repeated until the
conduit is accepted as watertight by the Engineer.

(Method l~ For items of work for which specific unit price~ are
established in the contract, the quantity of each size, type and
class of pipe will be determined to the nearest 0.1 foot by measure
ment of the laid length of pipe along the invert centerline of the
conduit. Payment for each size, type and class of reinforced
concrete pressure pipe will be made at the contract unit price for
that size, type and class of pipe. Such payment will constitute
full compensation for furnishing, transporting and installing the
pipe complete in place including accessories such as wall fittings,
joint gaskets, coupling bands, sleeves or collars and all other
items necessary and incidental to the completion of the work.

SCS-WEST



(5) In Section 5, Pressure Testing, Method 1 shall apply.

(4) In Section 3, Laying the Pipe, Method 2 shall apply"

(6) Measurement and payment will be made by Method 1.

11/72(41-4)

(2) In Section 2 of Material Specification 541, Design and
Fabrication, the pipe shall be Steel Cylinder Type,
Pre-stressed, AWWA Standard C301 or Steel Cylinder Type,
Not Prestressed, AVJWA Standard C300., The pipes shall be
reinforced to withstand the external loads shown on
sheet 19 of the drawings when tested inaccordp.nce with
Section 7, Inspection, Testing and Certification, of
Material Specification 541.

(1) This item shall consist of furnishing and installing
the reinforc~d concrete pipe for construction of the
outlet conduit between stations 907+79.14 to 909+55.50
as shown on sheets 15, 16 and 19 of the drawings.

(3) In Section 4, Joints, the pipe shall have a minimum joint
extensibility of 2 inches and the maximum length of each
section shall be 16 feet. Joints shall be steel bell
and spigot ring as shown on sheet 19 of the drawings.

a .. lli..sL1tem 14" Reinforced Concrete Pipe 'eSta ... 907+79 .. 14 to
909+55.50)

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

11!REIN~ORCED CONCRETE ~~ESSUR~~Ipg SPILLWAY ~ONDUITS-is9nt~n~ed)

Buckeye WPP, Site 1, Div.
Arizona



(6) Measurement and Payment will be by Method 1.

11/72'

(3) In S'ection 4, Joints, the pipe shall have a joint extensibility
of l~ inches and the maximum length of each sec'tiol1 shall be
16 feetJ Joints shall be bell and spigot as shown on sheet 23
of the drawings.

(4) In Section 3, Laying the Pipe, Method 2 shall apply.

(3) In Section 4, Joints, the pipe shall have a joint extensi
bility of 2 inches and the maximum length of each section
shall be 16 feet~ Joints shall be steel bell and spigot as
shown on sheet 19 of the drawings.

(2) In Section 20f Material Specification 541, Design and Pre..
fabrication, the pipe shall be Non-Cylinder type, Not pre
stressed, AWWA Standard C302. The pipe shall be reinforced
to withstand the external load shown on sheet 23 of the draw
ings when tested in accordance with Section 7, Inspection,
Testing and Certification, of Material Specification 541.

(1) This item shall consist of the furnishing and installing of
the reinforced concrete pipe for the construction of the gated
outlets at Stations 710+00 and 817+00 on the center line of
the darn as shown on sheet 23 of the drawings.

(2) In Section 2 of 1v19.terial Specification 541, Design and Prefab.,..
rication, the pipe shall be as specified in Bid Item 13 or
shall be Non-Cylinder Type, Not Prestressed, AWWA Standard
C302_ The pipe shall be reinforced to withstand the external
load shown on sheet 19 of the drawings when tested in accord
ance with Section 7, Inspection, Testing and Certification, of
Material Specification 541.

(5) In Section 5, Pressure Testing, Method 1 shall apply.,

(1) This item shall consist of the furnishing· and installing of
the reinforced concrete pipe for the construction of the outlet
conduit from Station 909+55,50 to Station 918+82.69 as -shown on
sheets 15; 16 and 19 of tb.e d r8.win.9s,

b. Bid Item 16, Reinforced Concr~~~12-InchDiameter (Sta.
710+00 and 817+90 Center Line of- Da~

Buckeye WPP, Site 1, Div,
Arizona



2. MATERIALS

1. SCOPE

3-7-69

(51-1)

~QNSTRUCTION SPECIFICATION

Wheti' ~"1;equi're'd,"'s~truts' or :horizontal ties shatl ;be'inst:al1ed 'in the
~anner:~pe;cifie~6nthedrawings.St:ruts alld' ties 'shal,lrernain
inpla~e,\mt1lthe"1>ack~i11hasbeenplac~(}to'a' height, of 5 feet
abbvethe' top"o£:the:pipe, .' or 'has '::"oeen c6mpl~ted,if' the',fin:rshed
height is less than 5 feet above the top"of 'the pipe",a't'wh{ch
time they shall be removed by the Contractor.

The work shall consist of furnishing and placing circular, lrrched
oreliptica1 corrugated metal pipe and the necessary fittings.

The:p1'pe sha'il :b~ load'ed su'fficiently' dur:[J;lg' backfilling around
.the ~id¢~s" ,;to' 'prevent ':Lts' 'being li~ted f~om' th~beddi~g.

Perforated pipe shall be raid with the perfora'tlons down and
oriented symmetrically about a vertic~l,~~,nt~r.,line.>,Perfo~ations

shall be clear of any obstructions at the' time the,' pi'pe·cis·laid.

51. CORRUGATED METAL PIPE CONDUITS

,Unless otherwise specified, the pipe shall be' installed in accor
da~ce, ~ith "the manufacturer I s reconmendat'ions • The pipe sha 11 be
"laid with, th~ outside laps of ci~cutnferential joints poin'ting
~p~treamand with l~gitudina.l laps at the si9-es at 'about ,the
'y~rticalmidh~ight'6~'thepipe. Fi,eld welding, of corrugated"" ga 1-
"variized iro~'orsteel p~pewil1 not,': be perriiitted. Unle'ss' otherwise
'specified, th'epipesectionsshall'be joined with Starj.:da~d coupling
bands. The pipe shall be firmly and uniformly 'bedded>thr'oughout
~ts entire.leng~~ to the ~epth and in the manner specified pn the

d~~w~·ngs...

SCS-WEST

4.··.. ;STRUTTING' . '

3. LAYING 'AND BEDDING THE PIPE

\ Pipe and fittings shall conform to the requirements of Material
Specification 5510r Material Specification 552, whichever is
speoified.



5 • HANDLING THE PIPE

6 • REPAIR OF DAMAGED COATINGS

7. MEASUREMENT AND' PAYMENT

6-25-70(51-2)

Bituminous coating damaged by welding of coated pipe ,or pipe
fittings shall be repaired as specified 'in this section for
breaks and scuffs in bituminous coatings.

Any damage to the zinc coating shall be repaired by thoroughly
:Yfi~e brushing the .darqaged....are.a, removing··· all .loose, and cracke.d
,coating,r.~mpvin.g.. all dirta:~d grea~y JJlate~i~l·wi1=hsolvent,;and
painting with two coats of zinc dust-zinc oxide primer conforming
to the requirements of Federal Specification TT-P-641,,'I.'y,p~ III.
If the coating is damaged in any individual area large'r ;"than '12
s ..q~at;einches, orifmo,re, th:an ' 0 ~'" 2 p~rc~n~ of· a totalsurfac·e:
are~ of·~ length of. pip~i~ .damaged, th~ leng;th will be rejected.

TIle Contractor shall furnish such equipment ··as is necessary to
place the pipe without damaging the pipe or coatings. The pipe
shall be tran~.ported a"rid<hanc,1.1~d .1.ll. s\lch a manner as to prevent
bruising, scaling or breaking of the spelter coating or bitumi
nous coating,.

Breaks or scuffs in bituminous coatings that are less than j6
square inches in area shall be repaired.by ~qeappl~c;~tionof two
coats of hot asphaltic paint or a ~o~ting6fc6Id-appli~abitumi

nous m~stic.. " The· repaircoa,ting shall be aJ: least.O.05inches
thick after hardening and shall bond,secure~y .and permane~tly to
the pipe. The. m~terial shall meet the physical requiremen.ts for
bituminOus coatings ,contained, in the reference~cited,inl1aterial
Specifications 551 and 552. Whenever indivi~ualbr~.aks.excee.d36
squ'are inches .in area or when the total area of breaks exceeds
O. 5 percent of the total surface area of the pipe." the, pipe will
be rejected.

(Method 1) For items o·f wor,k. fqrwhtch,s.pe,cific unit prices are
established in the contract·~ the, quantity of .each, type;,cla.~s,
size and gage of pipe will be determined to the nearest 0.1 foot
by measurement of the laid length of pipe along the ce~ter~ine of
the pipe. Payment for each type, class, size and gage Of pipe
will ,be made ,at the cpntract unit price fOfthat type.,.. class ,
s,ize ·aridgage of pipe •. ! 'S~ch pa~~nt:wi1l constitute. '.fullcompen
sation for:furnishil).g~·transport,~ng and inst~ilingthepipe and
fi,ttings and all other items necessary and incidental to the
compl~tioll of the work. '. .
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(Method 2) For'items'of work forwhich:specific:unit prices are
established in the corttract, the quantity of each type; class,
size and gage of pipe will be determined as the sum of the
nominal laying lengths of th~pipes~ctiohs and, fittings~Jsed.
Payment fo~ each type, 'class; size and gage of -pipe will b~made·:

at the contract; unit price for that·type",class;size:and gage'
of pipe. 'Such payment will 'constitute full compensatiori',for
furnishirig, tran~porting ~nd~iristalling the Pipe arid~fittirig~

and all other'items necessary andiricidental to the comp~etion'

of the 'work'.

.(Method 5) For items of work for which specific unit prices are
established in the contract, the quantity of each type, class,
size and gage of pipe will be determined to the nearest 0.1 foot
by measurement of the laid length of pipe along the centerline of
the pipe. Payment for each type, class, size and gage of pipe
will be made at the contract unit price for that type, class,
size and gage of pipe. Such payment will constitute full compen
sation for furnishing, transporting and installing the pipe,
including the necessary fittings and all other items necessary
and incidental to the completion of the work except the special

(Method 4) For items of work for which specific unit prices are
established in the contract, the quantity of each type, class,
size and gage of pipe will be determined as the sum of the
nominal laying lengths of the pipe sections and fittings used.
Payment for each type, class, size and gage of pipe will be made
at the contract unit price for that type, class, size and gage
of pipe. Such payment will constitute full compensation for
furnishing, transporting and installing the pipe and fittings
and all other items necessary and incidental to the completion
of the work except items designated as "special fittings."
Payment for special fittings will be made at the contract lump
sum price for special fittings (CMP) •

6-25-70(51-3)

(Method' 3) For items of work for 'which specific unit prices are
established in the contract;' the, quantity of'each,:type,' class;
size and gage of pipe will' be determined·' to the' nearest 0.1" foot,'
by"measurement<'of the:laid;length of pipe a:long the centerline
of -the pipe. Payment for each' type',":- cla:ss:,. s ize,~ and gage of<'ptpe~

will be made at the contract unit price for that type, class,
,sIze'~ and' gage of' pipe. "'-S~ch" payment- 'will:, con.st,itt1:t~ f~Jl'Go~p~Q;'~,',

s,'ation fo'r furnishin:g, transpo'rtinganc1 inst:alling therp:i!pe and
fi'ttings 'and"a'll:other- items 'ne'ce~sary ,and"iii.ciden:ta1':t'o<the··:"
completion 0'£: 'ehe 'wb~rk' except :items' des'ignated- as,uspecial'
fittings." Payment for" s'pe'ci'al ·'fittiIlgs:will'De·made' at" "t,he t

contract lump sum price for special fittings (eMP).

SCS-WEST
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fittings and appur~ces listed separately in the bid schedule.
Payment for each special fitting and appurtenance will be made
at the contract unit price for that type and size of fitting or
appurtenance.

(Use with All Methods) Compensation~or any item of work described
in the contract DU~'notlisted in the bid schedule will be included
in thepayment~ for the item of work to which it is made.subsidiary.
Such items and the items to which:they: are made subsidiary are
identified in Section 8 of this .specification.

~Method 6) For items of work for which specific unit prices are
established in thecontract,the quantity of each type, class,
size and gage of pipe will Le determined as the sum of the
nominal laying lengths of the pipe sections used. Payment for
each type, class, size and gage of ,pipe will be made at the
contract price for that type, class, size and gage of pipe. Such
payment will constitute full compensation for furnishing, trans
porting and installing the pipe, including the necessary fittings
and' all other items necessary and incidental to the completion of
the work except the special fittings and appurtenances listed
separately in the -bid '·schedule. Payment for each special fitting
and appurtenance will be made at the .contract unit price for that
type and s~ze of fitting or appurtenance.

1

6-25-70(51-4)
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8 • ITEMS lOF WORK AND CONSTRUCT ION DETAILS

11/72(51-5)

(1) T:bese items shall consist of the furnishing and placing
of corrugated metal arch pipe for the Johnson Road and
Palo Verde Road crossings, as shown on sheets 12, 13 and
22 of the drawings and the corrugated metal pipes for
the irrigation border outlets shown on sheet 22 of the
drawings.

(4) .Measurement and payment will be made by Method 3.

(2) In Section 2, Materials, Msterial Specifications 551 shall
apply. Smooth stab or dimpled type band connectors shall
not be used.

(2) The material for end sections shall be 10/12-gage gal~

vanized steel fabricated and installed as recommended by
the pipe manufacturer.

(3) Tee sections shall be s:bop fabricated and I6-gage thickness.

(1) This it em shall consis t of the furnishing and plac ing of
the metal arch pipe flared end sections on both ends of
each corrugated metal arch pipe as shown on sheets 12 and

·13 of the drawings, the prefabricated tee fittings, and
24-inch diameter pipe sections for the irrigation border
outlets shown on sheet 22 of the drawings.

(3) The corrugated metal pipe shall be Class I or ~I,Series

A, and Coating A in accordance with Federal Specification
WW-P-405. Shape shall be as shown on sheets 12, 13 and
22 of the drawings.

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

a. Bid Item2L. Corrugated Metal Arch Pipe, 8l-Inch by 59-Inch
Bid Item 18, Corrugated Metal Arch PiEe~-I~~-l8-InEh

Bid Item 19, Corru~ted Metal Pipe, 15-InchDiameter

Buckeye WPP, Site 1, Div$
A.rizona

(4) Measurement and/payment will be made by Method 3.



61 .. LOOSE ROCK RIPRAP

2. MATERIALS

CONSTRUCTION SPECIFICATION'

3-7-69

( 61-1),

Riprap shall notb'e' placed until the founda.tion preparation is
completed atld'the ·;.subgrade surfa2cshavebeen io:spected and
approved by the Engineer.

The subgrade'surfaces onwhich the riprap or bedding cpurse is to
be placed shall' be cut or ,filled anci 'graded to the 'lines and grades
shown on the drawings. 'When fill tosubgrade lines i's re,quired, it
shall' cons:Lst of approved materials arid": shall con.form to the require
ments of the specified class of fill.,

At least '3D days piiot tq"deli~¢rY'of,~~i~~{al'fr9m other than
designa.ted sources, theConttactor shalt'n<;>~~f~ tljeContrasting
Officer in writing of the sources from which he intends to,:obtain
the material. The Contractor shall provide the Engineer free
access to the sources for the purpose of ,obtaining samples t:qr,
testing.

Rock, from designated sources shall be eX,cavated, selected and
handled as necess'ary_ to, meet the quality and grading require~ents

in Seciion,~ oft~~s' ~pecificatiori•. The'rqck shall conform 'to the
specIfied gr,a4ing l'im~is, ~~en i~~ta~le~,',~n",the ripr~p.

Filter material sha'll conform.' to the ~equireme~ts of, Ma~erial '
Specification 521 unless otherwise specif1ed.

Bedding shall be obtained from the designated 8ourt~s ~n~'shal1 be
selected to meet the quality and gr~d~n~ t:"equireme,nt~ in ,Section 8
6£ this specification.

Rock for loose rock riprap shall conform to the requirements of
Material Specification 523 or, if,so specified, shall be obtained
from designated sources.

The work shall consist of the construction of loose rock ,riprap
revetments and blank~ts, including filter layers or bedding where
specified.

3. SUBGRADEPREPARATION

1. SCOPE

SCS-WEST



( 61-2)

7• MEASUREMENT AND PAYMENT

6. FILTER LAYERS OR BEDDING

)- 7-69

When the drawings specify filt~r layers or bedding beneath riprclp,
the filter or bedding mat~rial shall be spread unifrirmly on the
prepared subgrade surfaces to the depth specified. Compaction
of filter layers or bedding will not be required, but the surface
of such layers shall be finished reasonably fr.ee of mounds , dips
or windrows. '

The rock shall be placed by equipment on the surfaces and to the
depths specified. Theripraps'hall be constructed to the full
course thickness in one operation and in such a manner as to
avoid, serious displacement of the underlying materials. The
rock shall be delivered and placed in a. manner that will insure
that the riprap in place shall be reasonably homoge~eou~ with
the larger rocks uniformly distributed and fi~mly in tontact
one to another with the smaller rocks and spalls filling the
voids between the larger rocks.

The rock shall be placed by hand ,on the surfaces and to the depths
specified. It shall be securely bedded with the larger rocks
firmly in contact one to another. Spaces 'between the larger rocks;
shall be filled with smaller rocks and spalls. Smaller rocks
shall not be grouped as a substitute for larger rock. Flat slab
rock shall be laid on edge.

Riprap shall be placed in a manner to prevent damage to struc
tures. Hand placi~g will be required to the extelld necessary
to prevent damage to the ~ermanent works.

.!Method 1) For items of work for which specific unit prices are
es·tablished in the contract, the volume of each type of riprap,
including filter layers and bedding, will be measured within
the specified limits and computed to the nearest cubic yard by
the method of average cross-sectional end are~s. Payment for
each type of'riprap) including filter layers and bedding, will
be made at the contract unit price for that type of iiprap.
Such payment will be considered full compensation for all labor,
materials, equipment and ali other terns necessary and incidental
to the completion of the riprap, £i ter layers and bedding.

4. EQUIPMENT-PLACED ROCK. RIPRAP

5. }~ND-PLACED RIPRAP



Payment for each type of riprap will be made at the contract unit
price for that type of riprap. Payment for each type of filter
or bedding 'will be made at the contract unit price for that type

Payment for each type of ripra.p will be made at the contract unit
price for that type of riprap. Payment for each type of filter
or bedding will be made at the contract unit price for that type
of filter or bedding. Such payment will be considered full
compensation for all labor, materials, equipment and all other
items necessary and incidental to the completion of the riprap,
filter layers and bedding.
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(Method 3) For items of work for Which specific unit prices are
established in the contract, the quantity of each type of riprap
placed within the specified limits will be measured to the nearest
ton by actual weight, and the volume of each type of filter layer
or bedding will be measured within the specified limits and com
puted to the nearest cubic yard by the method of average cross
sectional end areas. For each load of rock placed as specified,
the Contractor shall furnish to the Engineer a statement-of
delivery ticket showing the weight, to the nearest 0.1 ton, of
rock in the load.

~Method 4) For items of work for which specific unit prices are
established in the contract, the quantity of each type of riprap
placed within the specified limits will be measured to the nearest
ton by actual weight, and the volume of each type of filter
material or bedding delivered a.nd placed within the specified
limits will be measured to the nearest cubic yard by measurement
of the hauling equipment. For ~ach load of material placed as
specified, the Contractor shall furnish to the Engineer a
statement-of-delivery ticket showing the weight, to the nearest
0.1 ton, of rock in the load; or the volume, to the nearest 0.1
cubic yard, of filter material or bedding in the load.

~Method 2)' For items' of work for which spe'cific unit pri.c~~.are
establishe-d 'in the contract', the'volume of"'@ach _typ~ of' 'ri"p':r~p

and the volume of each type of filt'e'r l~yer o,rbeddingwill'be
measured within the specified limits a~d'c6mputed:' "t:t> the ri'earest
cubic yard by the method of avera.ge c~.oss -sectional end.are;1~.

Payment for each type of riprap will be made at the contract.unit
price for that type of rip~ap. Payment for each type o~ filter

. or bedding witl be made at 'the contta~t~nit'pric~ f~r that ~ype
of filter or bedding. Such payment 'wi 11 be c:o~s idered full.
compensation for all labor, materia.ls, equipment" and all'pthcr
items necessary and incidental to the completion of the riprap,
filter layers and bedding.
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of filter or beddj.ng. Such payment will be considered full,
compensation for all, labor, materials, e9,uipment and al1othe.r
items, necessary and incidental to completion of the riprap,
filter' la.yers, and bedding.

(Use with all Me'thods) Compensation' for at:lY ite,m of work
des'cribedin the' contract but not li~~ed in the bid schedule,
will be included in the payment for the item<;>fwork to wilich
it is made subsidiary. Such items and the items to which they
are made subsidiary are identified in Section 8.of this speci
fication.

SCS-WEST
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(3) Rock shall be either equipment or hand placed.

8~ ITEWS OF WORK AIm CONSTRUCTION DE-TAILS
. -

11/72

100
65-90
20~40

OmtlO

Percent Passing
_ (By Weight)

(61-5)

18
12

6
l~

Screen Opening
( Inches)

(c) Adjacent to the outlet structure for the gated con
duitat Sta. 710+00 as shown on sheet 23 of the
drawings.

(a) Adjacent to the inlet and outlet structure for the
outlet conduit as shown on sheets 17, 20, arid 21
of the dra\vings.

(b) Adjacent to the ends of the corrugated metal pipe
conduits as shown on sheets 12 and 13 of the drawings.

(1) This i tern shall consist of furnishing and placing looSte
rock riprap at the following locations:

(2) The size of rock shall conform to the sizes shown on the
following table;

a. Bid Item 21&, Loos~ Rock RiE ra12

Items of -work to be perforrned irl conformance wi th this specification
and the construction details are~

Buckeye WPP, Site 1, Div.
Arizona

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



71. WATER CONTROL GATES

1. SCOPE

(71-1)

CONSTRUCTION SPECIFICATION

Anchor bolts, thimbles and 'spigot frames :shall·be secured 'in
true position in the forms and held in alignment during the
placement of concrete.

Concrete surfaces against which rubber seals will bear 'or
against which-flat frames or plates are to be installed shall
be finished to provide a smooth and uniform contactsurface.-

Surfaces of metal against which concrete will be placed 'shall be
free from oil~ grease, loose mill scale, ,loose paint, surface
rust, and other ,debris or objectionable coatings.

For radial gates, 'wall plates, sills and pin brackets shall be
adjusted'and fastened by,~-grouting and, bolting' after' the gates
have been completely assembled in place.,_

When a gate is attached to a wall thimble, a mastic or resilient
gasket shall be applied between the gate frame and the thimble,
in accordance with the recommendationo£ the·gate manufacturer.

The Contractor shall install the gates in a manner that 'will
prevent leakage around the seats and binding of the gates
during 'operation. ' ,

1It~

The gates furnishes shall conform to the requirementssp'ecified
in Section 8 or on the drawings. All gates shall be furnished
complete with hoisting equipment and other specified appurtenances.

The work shall consist of furnishing and i'nstal1ing water control
gates including gate stems, hoists, lifts and other appurtenances.

, When a flat frame is installed against concrete, a layer 0'£
bedding mortar shall· be placed between the frame and the concrete.

SCS-WEST

2. MATERIALS

3. INSTALLING GATES

•



5 • ltADIAL GATE SEALS

6. OPERATIONAL TESTS

7. ~'{EASUREMENT AND PAYMENT

•3-7-69

(71-2)

Ga.te stems, stem guides and gate lifts shall be carefully aligned
so that the stem shall be parallel to the guide bars o~ angles on
chegate frame ?fter installation .

Compensation for any item of work described in the contract but
r:ot listed in the bid schedule will be included in the payment
for the item o:fworkto which it is made subsidiary. Such i terns
and items to which they are made ~:ubsidiary are identified ill
Section 8 of this specification.

The rubber seals on radial gates shall be installed so that the
~eals contact the walls or wall plates throughout their ~ntlre

:l.ength when the gates are closed.

After the gate and hoist (or lift) have been installed, they
:<~;h>al1 be cleaned, lubricated and otherwise serviced by the Con
·tractor in accordance with the manufacturer's instructions. The
Contractor shall test the gate and hoist by operating the system
several times throughout its full range of operation. He shall
nlakeanychanges and adjustments, necessary to insure satisfactory
operation of the gate system.

l'he number of each type, size and class of gate will be counted.
I'ayment for.furnishin!~and installing 'each type, size and class
0f gate shall be made at the contract unit price for that type,
size and class of .' gate. Such payment will constitute full
(ompensationforall labor, materials, equipment and all other
items necessary and incidental to the completion of the work
.includingfurnishing and installing anchor bolts a.nd all speci
tied appurtenances and fittings.

. Radial gate hoists shall be installed in correct align~eLtwith

relation to the gate shaft.

4. INSTALLING HOISTS AND LIFTS

SCS-WEST



8 ~ ITEMS OF WORK AND CONSTRUCTION DETAILS

(a) Gate, complete with frame and anchor bolts.

11/72(71-3)

(5) Measurement and Payment will be mad~ in conforrrance with
Section 7.

(4) The frame shall be the flat back type •

(3) The gates shall conform to material specification 572,
Class 50-10, Type MMS-2.

(c) Handwhee1, anchor bracket, anchor bolts, bronze
nut, and all other miscellaneous hardware ~equired

to complete the install~tion.

(b) Stem, stem splices, encasement, weather seals,
oil, straps, supports, anchor bolts and all
other miscellaneous hardware required to complete
the installation~

(2) Each vlater Control Gate assembly shall be defined as
including:

(1) This item shall consist of the furnishing and installing
of the Water Control Gate assemblies on the gateo outlets
at Station 710+00 and 817+00 of the center line of the
dam as shown on sheets 23 and 24 of the drawings.

a. Bid Item 22A Water Control Gate~

Items of vlork to be performed in conformance ·t.~ith this specification
and the construction details are:

Buckeye WPP, Site 1, Div.
Ariz ona



4. ERECTION

3. FABRICATION

81. METAL FABRICATION AND INSTALLATION

3-7-69

( 81-1)

Fabrication of structural steel shall conform to the requirements
of Section 1.23 of the "Specification for the Design, Fabrication
and Erection of Structural Steel for Buildings (Riveted, Bolted
and Arc-Welded Construct'j.on)," American Institute of Steel
Construction.

As erection progresses the work shall be se~urely bolted up, or
welded~ to resist all dead load, ~ind and erection stresses. The
Contractor shall. furnish such fitting upbo~ts, ntlts and washers
as may be required.

The frame of metal structures shall be c~rried up true and plumb.
Tempor~ry bracing shall.be plC,lced wh~rever·necessary.toresist all
loads to wllich the structure may be subjected, including those
applied by the installation and operation of equipment. Such
bracing shall be left in place as long as may be necessary for
safety.

CONSTRUCTION SPECIFICATION

Fabrication of structural aluminum shall conform to the
requirements in the Aluminum Construction Manual,"Specifi
cations for Aluminum Structures," Section 6 and Section 7,
The Aluminum Association, November ~967.

Unless otherwise specified, materials shall conform to,tpe require
ments of Material Specification 581. Steel shall bestructurai
quality unless otherwise specified. Castings shall be thoroughly
cleaned and subjected to- careful inspection.before installation.
Finished surfaces shall be smooth and true to assure proper fit.
Galvanizing shall conform to the requirements of Material. Speci-
fication 582.

The work shall consist of furnishing, fabricating and. er~c.ting
metalwork, including the metal parts of composite structures.

2. MATERIALS

1. SCOPE

SCS-WEST



6. MEASUREMENT AND PAYMENT

5 •- "PROTECTIVE' 'COATINGS

Galvanized ite,ms shall not be cut, welded or drilled B:~ter the
zinc coating is applied.

3-7-69

173.0
536.0
470.0
487'.0

( 81-2)

Unit Weight
Pounds per Cubic FootMaterial

AlumiIl:~ma1i"oy
Bronz~' or copper' alloy
Iron, malleable
Iron, wrought

·[tems·'speclfied'-to be painted'aha:ll "'be"painted:'-l,ri conformance to
the requirements of Construction Specification 82 for tne'8'peci
fied paint sy&tems.

Items 'spec'ifiedto be galvan{zed' shall -be comp'letely 'fabricated
for <field:assembly before'the ap~plic~tion of, the zfnc coatings.

No riveting or welding shall.bedone u.ntil as much of the struc
ture as will be·'atiffene'd the,re:b'y', ha.,',been properly aligned.

Rivetsdr-iven in thefield'~-s'hall,be~heat:ed,-~,,~ftd driven with the
same care as tho&e driven in the shop.

All fietd welding shall be, done in conformance to the r~:qulrements
for shop fabrication, except those that expressly ap,ply to,,,shop
conditions --only.

LMetliod 1) The work will not: be 'measured•. Payment"fo~ ntet:al
fabrication and installation'wfl1 be'~ tnkde' 'at the contract lump
sum price. Such· payment will constitute' :full compensat'ion' for
all labor, materials,.·equipment and 'all other itemS 'necessary and
incidental to the completion of ,the ~ork, i~c luding con,ne.ctors
and appurtenances' such as rivets, bolts, I1.~ts, pi.ns.-, studs,
was'hers," hangers': "and weld metal~"" . ,;~"

(Method 2). The weight df meta'! fnstall'ed 'complete" in"'place shall
be determined to the nearest pound. Unless otherwi~~ p~ovided,

the weight of metal shall be computed by the method specified in
Section 30£ the "Code of Standard Practice for Steel Buildings

.and ·~'Bridges·,..fIAmericanInstitute o£Steel Construction, except
that the following unit weights shall also be used, as appropriate,
aQ, the bas is of computa t ion:

SCS-WEST



Payment for furnishing, fahricating arid installing metalwork will
be made at the contract unit price for tIle specified types of
metals. Such payment 'will constitute full compensation for all
labor, materials, equipment and all other items necessary and
incidental to the completion of the work.

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

(Method 3) The work will not be measured. Payment for furnishing,
fabricating and installing each item of metalwork will be made at
the contract price for that item. Such payment will constitute
full compensation for all labor, materials, equipment and all
other items necessary and incidental to the completion of the work,
including connectors and appurtenances such as rivets, bolts, nuts,
pins, studs,· washers, hangers and weld metal.

3-7-69

( 81-3)
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(3) Measurement and payment will be made by Method 1.

b. Subsidi?3Y ItemJ Steel Pipe Form

11/72(8l-4)

(2) The trash racks shall be cleaned and painted in accord~

ance with construction $pecification 82.

(1) This item consists of thef.urnishing and placing of the
12 11 diameter, l8-gage sheet steel pipe form in the inlets
of the gated outlets shown on sheet 24 of the drawings.

(2) Nb separate payment will be made for the inlet pipe
forms. Payment for this item will be included in payment
for Bid Item 22, Water Control Gates.

(1) This item shall consist of the fabrication and installa liW

tion of the metal trash racks as shown on sheets 17 and
24 of the drawings and the animal guards as e>hownon
sheet 17 of the drawings,

Items of ~Alork to be perfo rrned i~n conformance ,\1,Ji th this specifi
cation and the construction details are~

a. Bid Item 23, Trash Back~and Animal Guards

7 ~ ITElV'S OF WORK AND C01\]STRUC~_Ic91'!_ DETAI LS :

Buckeye WPP, Site 1, Div
Arizona



82. CLEANING AND PAINTING METALWORK

CONSTRUCTION SPECIFICATION

1. SCOPE

4-1-71(82-1)

Type 2 paint shall conform to the requirements of Federal
Specification TT-P-86, Type II or Type III, Red Lead Base
Paint.

Type 1 paint shall conform to the requirements of Federal
Specification TT-P-86,. Type IV, Red Lead Base' Paitlt.•

TypeS paint. shall be prepared by miJ{ingaluminum pa.s~e

confonning' to th.e, :requirements" of Fed.eral Spec,i,flc.ation
TT-P-320, Type II, Class 2 with phenolic resin spar
varnish conforming to the requiremen,ts of Federal
Specification,TT-V-119 at the rate' of two pounds: of
aluminum paste per gallon of varnish. The paint shall
be mixed at the time of use.

Type 4 paint shall conform to the requirements. of Feclexal
Specification TT-P-636, Synthetic Primer.

Type 3 paint shall conform to the requirements ,of Fed.eral
Specification ·T·r-P-86,Typ.e.I,Red Lead Base Paint.

Type 6paint.shallb.eprepar.ed by ID1x1ng aluminum p~ste

conforming to FederalSpecificationTT.... P-320,TypelI,
Class 2 with mixing varnish conformingtot.he requir.e.
ments of Federal Specification TT-V-81,Type II~Class ,B
(Class 2) at the rate of two pounds of aluminum paste
per gallon of varnish. The .paint shall be mixed ,at·the
timeof.usej .

±Y.P.Ll paint shall conform to the requirementf30fFederal
Specificp,tion TT-E-489, Class A, Alkyd Gloss Enamel.

For the purposes of this 'specification paints shall be
desig'nated by types ,as defined below:

The work shall consist of cleaning metal surfaces and applying
paihts and protectiv~eoatihgs~

2, PAINTS
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3. SURFACE PERPARATION

Type 8 paint shall conform to the requirements of Federal
Specification TT-E-529, Alkyd Semi-Gloss Enamel.

Mineral spirt ts shal1c-on~orm to the require~nts of Federal
Spec,ification T'!'-T-291, Grade 1) Light Thinner •.

1-7-69
( 82-2)

Type -llpatn,t shall conform to ,the ,'requiremen,ts of Material
Specification 583. The paint shall be mixed at the time of

use.

Method 1: surface pr'eparationshall consist of the removal of
all grease and oil by means of steam cleaning or sol'Jcnt
cleaning methods and removal of all dirt, rust, mill scale
an'd <othercoatirigs ,by 'means of sandbIas ting-,grit ,blasting
or p,ickling. The finished surface shall uniformly expose
the base metal and shall present an etched, but not polished
or peened, appearance. Not more than 5 percent of the
surface may exhibit very light shadows, light streaks, or
slight discolorations caused by rust stain, mill scale
oxides~ or slight, tight residues of paint or coating.

Type 10 paitlt ~hal1" confor,~to -the ·.requirements. of Federa~
Specification TT-P-641 tTypeII,ItZinc Dust-Zinc Oxide .
Primer.

When tinting is required, it shall be accomplished ,by the
addition,,9 f . pigment ... in-oil .tintip.g colors cGnforrriing 'to the
requirements of Federal Sp'ecification TI-P~381.·

Type 9 paint shall conform to, the ,r.equirements of, Federal,
Specification TT-P-641, Type I or Type II, Zinc Dust-Zinc
Oxide Primer.

Paints of Types 1, 2, 3, 5 and 6 may be thinned with ,mineral
spirits as necessary for proper application but the amount of
thinner, usedsh-allnot'exceed"onepintpergallon oJ ,paint.
Other paints ,may' -be thi'nnedin~accordancewiththemanufac

turer's instructions only if s~ch thinning· is approved by the

'.. Engineer.

Surfaces to.b~:_painted 'shall ,be thoroughly cleaned prior to the
applic.ationof the paint·,. Fo·t the ,purposes of this 'specification,
methods of surface preparation shall be ,designated as "defined
below:

SCS-WEST



4. PAINT SYSTEMS

Surfaces shall be thoroughly dry when·paintis·a.pplied~

3~7-69

Method 2 surface: preparation: s,hal·l consist of ·the<·removal
of all,grease and" oil by means of s·team cleaning or: solvent
cleaning -and the. remova.l of· all dirt:.~ surface. rust<.aftd'.,;
loose scale by means of wire brushing, flame;cleaning..,'·.~use

of rotary abrading tools or light sandblasting.

';"'<.

Methoel 3 surface 'preparation.. s.hal1 consist of the <treatment
of the.· sur.f~ce :-with a dilute acid' solution.' The $urface
shall be t6oroughly wetted with a dilute (about 5 per2ertt
strength) phosphoric acid solution. After the acid has
dried, the surface shall .. be thoroughly rinsedYlith.·:cl~c1r.

water and. allowed ~ to dry. Dirt, :'grease.· andoiisha!l be
removed from the surface by solyeht cleaning 'prior to~the
acid treatment.

Cleaning· solven:t ~hall be minerai_'spirits •.:Clea~ing c:~'t?~J~s'~.~pd
solvents ·~hallbe· di~carded before they'. become contamin,ated~:t:o the
extent that, a greasy' film would remain on thesurface,·.bei'ng':cleaned.
The final cleaning and wiping shall be done with clean,solvent a.nd
clean cloths. Grit blasting shall be accomplished using compressed
air blast nozzles and ,grit made .:of 'steel, malleable iron'0t:',· ..bast
iron crushed shot. Abrasives used shall· have a ':~aximum'~'p~rt:icle
size that 'Will~;pa.ss the~No... 16 ,sieve ·(U.S.';St·andar·d) '·.and .. a.minimum
size that will be retained on the No. 50 sieve (U.S. Standard).
The equipment used for sandblasting shall be equipped with adequate
separators Cind traps -to insure that the "compressed,'-~,i:,r.':,~,hal1.'"be
free of detrimental amounts of'water and .oil •. ,. Blas·t cleaned sur
faces shall be brushed, blown or vacuum cleaned·ta .. remove any trace
of blast products or abrasives prior to painting.

Surfaces that are. not to be painted immediately. after cleaning
shall be treated with one brush coat:-,of metal conditioner' conforming
to the requirements of Military Speci'fication MIL-M-I0578, except
that surfaces c1eaned;'by pickling in_phosphor;ica.~~.,~,.sd~ution shall
not require such treatment.

No field coats of paint shall be applied until the ·pr~pa~~9.'surfaces
have been inspected and 'apptoved~by ~he .·..Engineer~,

For the purposes of this specificatio~systemsof preparing and
painting metalwork will be designated as defined below:
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Paint System A shall consist of the preparation of the
surfaces to be painted by. Method 1 a.nd the application
of. two priming coats of Type 1 paint and two or more
top coats of Type 5 paint as necessary to provide·a
total dry paint film thickness of 6 mils.

Paint System B shall consist of the preparation of the
surfaces to be painted by Method 1 and the application
of one priming coat of Type 1 paint and two topcoats
of Type 5 paint.

Paint SystemC shall consist of the preparation of the
surfaces to be painted by Method 2 and the application
of one' priming, coat of Type 2, Type 30r Type 4 paint
and two top coats of Type 6 paint.

Paint System D shall consist of the preparation of the
surfaces to be painted by Method 2 and the application
of one priming coat of Type 2 paint and two topcoats
of Type 7 paint.

Paint SystemE shall consist of the preparation of the
surfaces to be painted by Method 2 and the application
of one priming coat of Type 2 paint and two top coats
of Type 8 paint.

Paint System F shall consist of the preparation of the
surfaces to be painted by Method 3 and the application
of two coats of Type 9p~int.

Paint System G shall consist of the preparation of the
surfaces to be painted by Method 3 and the application
of two coats of Type 10 paint.

Paint System H shall consist of the 'preparation of the
surfaces to be painted by Method 1 and the application
of four or more coats of Type 1 paint as necessary to
provide a total dry paint film thickness: of 6 mils.

Paint System I shall consist of the preparation of the
surfaces to be painted by Method·l a.nd the a.pplication
of two or' more coats of Type 11 paint a.s necessary to
provide a total dry paint film thickness of at leaBt
16 mils.

( 82-4)

SCS-WEST 3-7-69



5 • APPLICATION' ,'OF PAINT

'Paints: shall' 'be thoroughly mixed at the time of' ;~pplicati()n'.

The surface of each dried coat shall be cleaned as necessary before
application of the next coat.

3-7-69
( 82-5)

t
\

Surfaces shall be painted innnediat'ely after' preparation: {or' within
two days after preparation and treatment with metal conditioner)
with at least one coat of the type' ofpti~tng,';'painfreqti1.re.dby:
the specified paint system. Surfaces not re·quired to be painted
shallb~' protected', against 'contamination' and dama~:e during the
clean,ing'and' painting'oreI~ation~

Except for Pai~t System I, the first coat of each two-coat system
shall be tinted for contrast. The first coat of red-lead paint.
shall be tinted by the addition of 3 ounces per gallon of IB

After erection 'or /ins ta11ationof' the meta;lwork', all 'damage:' to
,shop applied coats sha!llb'e,repalredand all bolts, :nut's", welds
arid' 'field ~'rivet heads' s'hal1b'ecleaned' and ~pain:ted <with one coat

':of the spe'cified priming paint.

Tne":finishedsurf'~ce'ofeach :co;atsha,11 ,be freefrdm<runs, 'drops,
ridges, laps ot'excessive"b'rushmarks and shall 'pre'sen,tno'variation
in co lor, texture and finish.'

Except on surfaces accessible only 'to' 'spray' equipment', 'initial
priming coats shall be applied by brush. All other coats may be
applied by 'brush or spray. Each coa.t shall be applied ',i.n:sucha
manner as to produce a paint film of uniform thickness with a rate
of coverage>wi'thin the limits recommeonded' by the pa,int manufacturer.

" T:he,drylri.gtime'between coats shall be as' prescribed: ,by 'the manu
facturer of the paint but not less than that required for:'t:he paint
film to dry through. The elapsed time between the application of
the first and second prime coats of Paint System A sha}1,:,I1Q't exceed
60 hours. In the application of Paint System I, if, for any reason)
the first coatdries"hardbe:fore ,the'second'-co'at is', applied' or the
elapsed time' between coats exceeds' '48 'hours;, the:'method 6£'appli
c'ationmustb'emodified in ,arty of thefoll'owfng ways: (1) 'the first
coatmus,t 'be -:wipe:d doWn with MIBKWi th ,the' app'lication of'6he second
coat "following' the· wipedown by not more than 6 feet; ,or (2)' the
firs,t' coat must be lightly'btus'h',blasted orgivert a;fogcoat of the
paint before applicati;on ;o'fthe "fullsecondcoa·t;or-(3) 'a'i'special
bonding additive supplied by the paint manufa.cturer must be mixed
with'the pa'intapplied 'in the'isecond coat.
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6. ATMOSHPERIC CONDITIONS

8. PAYMENT

7. TESTS

3-7-69

( 82-6)

Compensation for any item of work described in the contract but
not listed in the bid schedule will be included in the payment
for the item of work to which it is made subsidiary. Such items
and the items to which they are made subsidiary are identi~ied

in Section 9 of this specification.

Acceptance of dry paint film thickness for Paint Systems A, H,
and I will be based on the measurement of paint film thickness
by means of an Elcometer or other suital,:\le dry film thickness
gage.

black pigment. The first coat of machinery paint sha.ll be
tinted off color with 3 ounces per gallon of a pigment suitable
to the color of the paint.

For items of work for which specific lump sum prices are
established.in the contract, payment for painting metalwork will
be at the contract lump sum price. Such payment will constitute
full compensation for furnishing, preparing and applying all
materials and for the cleaning, painting and coating of metalwork
including labor, tools, equipment and all other items necessary
and incidental to the completion of the work.

Paint shall not be applied when the temperature of the item to
be painted or of the surroundinsair is less than 50°F. For
Paint System I, the temperature of the coa.ted surface must be
maintained at not less than 50°F for 6 hours after the applica
tion of each coat. Painting shall be done only when the humidity
and temperature of the surrounding air and the temperature of the
metal surfaces are such that evaporation rather than condensation
will result during the period of time required for applica.tion
and drying. Surfaces protected from adverse atmospheric condi
tions by special cover, heating or ventilation shall remain so
protected until the paint is dry.

SCS-WEST



(3) In Section 4, Paint Systems, Paint System C shall apply.

11/72(82-7)

(1) This item shall consist of cleaning and paint:ingthe
trash racks in Bid Item 23.

(2) In Section 3, Surface Preparation, Method 2 shall apP:Ly.

(4) No separate payment vvill be rrade for cleaning and painting.
Compensation for this work will be included in the payment
for Bid Item 23, Trash Racks.

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

Buckeye WPP, Site 1, Div~

Arizona



4. STORING AND HANDLING

MATERIAL SPECIFICATION

521 ~ AGGREGATES FOR DRAIN FILL AND FILTERS

3-7-69

(521-1)

Unless otherwise specified, not more than 5 percent of the material
finer than a No. 4 sieve shall be crushed limestone.

This specification covers the quality of mineral aggregates for
the construction of drain fill and filters.

Drain fill and filter aggregates shall be sand, gravel or crushed
stone or mixtures thereof. They shall be composed of clean, hard,
durable mineral particles free from organic matter, clay balls,
soft particles or other substances that would interfere with their
free-draining properties. Not more than 15 percent, by weight,
shall be flat, elongated particles.

Drain fill and filter aggregates shall conform to the specified
grading limits after being placed in the work, and after being
compacted if compaction is specified. Grading shall be determined
by ASTM Method C 136, but the percentage of material finer than a
No. 200 sieve shall be not more than 3 percent when determined by
ASTM Method C 117.

Drain fill and filter aggregates shall be stored and handled by
methods that prevent segregation of particle sizes or contamination
by mixing with other materials.

When tested for soundness according to ASTM Method C 88, the
aggregates shall have a weighted average loss in five cycles of

. not more than 12percent when sodium sulfate is used or 18 percent
when magnesium sulfate is used.

2. QUALITY

1. SCOPE

3. GRADING

SCS-WEST



1. SCOPE

522. AGGREGATE FOR PORTlAND" CEMENT CONCRETE

MATERIAL SPECIFICATION

3-7-69

(522-1)

The potential reactivity of aggregates with the alkalies in cement
shall be evaluated by petrographic examination and, where appli
cable, the chemical method of test, ASTM Designation C 289, or by
the results of previous tests or service records of concrete made
from similar aggregates from the same source.. The standards for
evaluating potential reactivity shall be as described in ASTM
Specification C 33, Appendix AI.

This specification <;overs the quality of fine aggregate' an:d coarse
aggregate for use in the manufacture of portland cement concrete.

b. Concrete made from similar aggregates from the same source
has been demonstrated to be sound after 3 years or more of
service under conditions of exposure to moisture and
weather similar to those anticipated for the concrete under
these specifications.

a. Applicable test result'S of mortar bar t(~sts, made accord
ing to ASTM Method C 227, nre available which indicate an
expansion of less than 0.10 percent at six months in mortar
bars .made with cement containing not less than 0.8 percent
alkali~s expressed as sodium oxide; or

Aggregates indicated by any of the above to be potentially reactive
shall not be used, except under one of the following conditions:

Aggregate shall conform to the requirements of ASTM Specification
" C-33 for the specified sizes. Aggregates that fail to rneetany

requirement may be accepted only when: (1) the specified alternate
conditions of acceptance ca~ be proved prior to the use of the
aggregates on the job and within a period of time such that no
VlOrk under the contract will be delayed by the requirements of
such proof; or, (2) the specification for concrete expressly
contains a provision of special mix requirements to compensate
for the effects of the deficiencies.

2. QUALITY

3. REACTIVITY WITH ALKALIES

SCS-WEST
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Aggregate of each clas~ and siz,;.e shall be stored and handled by
methods that prevent s~gregatibn of particle sizes orcontamina
tion by intermixing with other materials.

Aggregates indicated to be potentially reactive, but within
acceptable limits asdeterm.ined bymorta~ bar test results or
service records, shall be us'e'd'· only with "low alkali" cement,
containing less than 0.60 percent alkalies expressed as sodium
oxide.

4. STORING AND HANDLING

(522-2)

SCS-WEST 3-7-69



MATERIAL SPECIFICATION

1. SCOPE

523. ROCK FOR RIPRAP

6-25-70(523-1)

a. .Bu1k specific gravity (saturated surface-dry basis) not less
than 2~5.

This specification covers the quality of rock to be used in the
construction of rock riprap.

b. Absorption not more than 2 percent.

Individual rock fragments shall be dense, sound and free from
cracks, seams and other defects conducive to accelerated weathering.
The rock fragments shall be angular to subrounded in shape. The
least dimension of a.n individual rock fragment shall be not less
than one-third the greatest dimension of the fragment.

c. Soundness: Weight loss in 5 cycles not more than 10
percent when sodium sulfate is used or 15 percent when
magnesium sulfate is used.

Except a~ provided below, the rock shall have the following
properties:

Rock that fails to meet the requirements stated in a, b, and c
above, may be accepted only if similar rock from the same source
has been demonstrated to be sound after 5 years or more of service
under conditions of weather, wetting and drying, and erosive
forces similar to those anticipated for the rock to be installed
under this specification.

The bulk specific gravity and absorption shall be determined by
ASTM Method C 127. The test for soundness shall be performed
according to the procedure for ledge rock in Federal Specification
SS-R-406c, Method 203.01.

The rock shall conform to the specified grading limits after it
has been placed in the riprap.

2. QUALITY

SCS-WEST
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531. PORTL~ND CEMENT

1. SCOPE

MATERIAL SP~CIFICATION

3-7-69

(531-1)

This specification covers the quality of portland cements.

Portland cement shall conform to the requirements of ASTM Specifi
cationC 150 or ASTM Specification C 175 for the specified types
of cement, except that, whenever Type I portland cement is specified,
portland blast furnace slag cement conforming to the requirements
of ASTM Specification C 595 may be used in lieu thereof.

If air-entraining cement is to be used, the Contractor shall furnish
the manufacturer's written statement giving the source, amount and
brand name of the air-entraining addition.

Cement shall be stored in such a manner as to be protected from
weather, dampness or other destructive agencies. Cement that is
partially hydrated or otherwise damaged will be rejected.

2. QUALITY

3. STORAGE AT THE CONSTRUCTION SITE

SCS-WEST
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MATERIAL SPECIFICATION

1. SCOPE

2. QUALITY

6-25-70(532-1)

Air-entraining admixtures shall conform to the requirements
of ASTM Specification C 260, except that the relative
durability factor in the freezing and thaWing test shall
be not less than 95.

532. AIR-ENTRAINING ADMIXTURES
(FOR CONCRETE)

This specification covers the quality of air-entraining
admixtures for concrete.

SCS-WEST



1. SCOPE

3. TYPES

2. QUALITY

3-7-69

(533-1)

MATERIAL SPECIFICATION

Admixtures shall be~ A, Water-Reducing or Type D, Water-Reducing
and Retarding, as define] in ASTM Specification C 494.

Water-reducing and set-retarding admixtures shall conform to the
requirenlents of ASTM Specification C 494, except that resistance to
freezing and thawing shall be determined in all cases, and the
minimum relative durability factor shall be 95.

This specification covers the quality of water-retarding and set
retarding admixtures for portland cement concrete.

533. WATER-REDUCING AND SET-RETARDING ADMIXTURES
FOR PORTLAND CEMENT CONCRETE

lfuen added in the manner and amount recommended by the manufacturer
to the concrete used on the job, '-'lith no change in the cement con
tent or proportions of the aggregates, admixtures shall have the
following effects:

Type A or Type D: The water content at the required slump shall
be at least 5 percent less with the admixture than without. The
air content shall remain within the range specified, but shall not
exceed 8 percent in any case.

Type D: The time of initial setting, determined as prescribed in
ASTM C 494, shall be from I to 3 hours longer with the admixture
than without.

4. PERFORMANCE IN THE JOB MIX
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MATERIAL SPECIFICATION

3. DELIVERY AND STORAGE

1. SCOPE

3-7-69

( 534-1)

All curing compound shall be delivered to the site of the work in
the original container bearing the name of the manufacturer and
the brand name. The compound shall be stored in a manner to
prevent damage to the containers and to protect water-emulsion
types from freezing.

534. CURING COMPOUND (FOR CONCRETE)

Unless otherwise specified the compound shall be Type 2.

The curing compound shall meet the requirements of ASTM Specifi
cation C 309.

This specification covers the quality of liquid membrane-forming
compounds suitable for spraying on concrete surfaces to retard
the loss of water during the curing process.

2. QUALITY
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M.ATERIAL SPECIFICATION

535. PREFORl1EJ) EX1?ANSION JOINT FIl,LElt

1. SCOPE

J·-7-n9

(535 1)

Preforrned expansion joint filler 8h:111 conform to the requirements
of ASTM Specificdtion D 1752, Type I, Type II or Type III, unless
bituminous type is specified. Bituminous type preformed expansion
j a i n t f i 11e r s h ~1 11 C onfor nl tot 11ere qII i r L' mell t S 0 [ AS TM Spee i fie a -

tion D 99/+.

This specification covers the qU:llity of preformed expnnsion joint
fillers for concrete.

2. QUALITY

SCS-\;jESrr



2. TYPE

MATERIAL SPECIFICATION'

1. SCOPE

4-1-71(536~1)

This specification covers the quality of sealing compound for
filling joints in concrete pipe and concrete structures.

The single component type shall be a ready-mixed nondrying
compound furnished in troweling consistency or in preformed rope
or strip fo:pn.

Federal Specification S8-S-00210; Sealing Compound,
Preformed Plastic, for Expansion Joints and Pipe
Joints.

ASTM.Specification D 1850; Concrete Joint Sealer,
Cold-Application Type. Penetration, determined as
specified in ASTM D 1850, shall be not greater than
120.

The compound shall be a cold-application mastic, single component
or multiple compone~t type.

Federal Specification TT-S-227; Sealing Compound;
Rubber Base, Two Component (For Calking, Sealing
and Glazing in Building Construction), Type II.

Sealing compound shall conform to the requirements of one of
the following specifications:

The multiple component type shall be composed of two or more
substances that are to be mixed prior to application.

The compound shall be capable of being applied ata temper~ture

of 70°F and shall be of such nature that it will adhere to dry,
dust free concrete when applied either directly or over a
suitable primer. After curing it shall be a resilient,
adhesive material that is capable of filling joints and firm
enough to prevent the entry of subsequently placed concrete
or of earth during the bedding, cradling or backfilling
operations.

536. SEALING COMPOUND FOR JOINTS IN CONCRETE AND· CONCRETE PIPE

3. QUALITY

SCS-WEST



4. COMPOSITION AND PROPERTIES

The ,compound, if used for pipe;having rubber gaskets, shall
have a composition such that it will not cause deterioration
of the rubber gaskets.

SCS-WEST (536-2) 4~1-7).



1. SCOPE

2. QUALITY

All reinforcement shall be free from rust, oil, grease, paint or
other deleterious matter.

3-7-69

( 539-1)

Axle-Steel Deformed Bars for Concrete Reinforcement
(Grade 40 or Grade 60) - ASTM Designation A 617.

Cold-drawn steel wire reinforcement shall conform to the require
ments of ASTM Specifieation A 82.

MATERIAL· SPECIFICATI'ON'

539. STEEL 'REINFORCEMENT; ,(FOR 'CONCRETE)

Rail-Steel Deformed Bars for Concrete Reinforcement
(Grade 50 or Grade 60) - ASTM Designation A 616.

Deformed Billet-Steel Bars for Concrete Reinforcement
(Grade 40 or Grade 60) -ASTM Designation A 615.

Welded deformed steel wire fabric for concrete reinforcement
shall conform to the requirements of ASTM Specification A 497.

Straight steel bars shall be def·ormed bars conforming to one of the
following specifications:

Welded steel wire fabric reinforcement shall conform to the
requirements of ASTM Specification A 185.

Deformed steel wire for concrete reinforcement shall conform to
the requirements of ASTM Specification A 496.

Steel bars for concrete reinforcement requiring bends shall be
deformed billet-steel bars conforming to ASTM Specification A 615,
Grade 40.

Fabricated steel bar mats shall conform to the requirements of
ASTM Specification A 184.

This specification covers the quality of steel reinforcement for
reinfor'ced concre te.

SCS-WEST



3. DIMENSIONS OF WELDED WIRE FABRIC

4. STORAGE

Gages, spacing and arrangement. of.wires, in welded steel wire
fabric,sha11 be as defined in AGI Standard 315 of the American
Concrete Institute for the specified style designations.

3-7-69

(539-2)

Steel reinforcement stored at the site of. the work shall be
stored above the ground surface on platforms, skids or
other supports and shall be protected from mechanical injUry
and corrosion.

SCS-WEST



1. SCOPE

MATERIAL SPECIFICATION

DESIGN AND FABRICATION

4-1-:71,(541-1)

2.6.1 Steel sheets for cylinders may be ~n coils'
or cut lengths, and shall m~et the requirements
of (1 ) the ;'Sp.ecificat'ion for Hot.;..Rolled Carbon,
St~el ?heets:. anflStrip,Comnlerclal, Qual1.t~"
(ASTM' Desi'gnation -.A 569) , 'except tpat the tnaxiinutn'
c'arbon'-' content may'beO. 25-, 'peircent and the' minimum

, yield point shall be i7,000 psi or (2) the
"Sp~:t-i£ic',ation_s for', Flat-Rolled' Carb:on' Steel' Sh:eets'

_of Structural Quali~'y," Grade- B or' C (ASTM Designa
tion A 245 ~r A 57.0).

This specification covers the quality of r~inforced -concrete
pressure pipe and fittings4

541. REINFORCED CONCRETE PRESSURE PIPE

2.6.1 stee~ sheets for cylinders may be in coils
or cut lengths, and sh~il meet therequir~ents
of (1) the "Specification 'tor Hot.;.Rol1ed,Carbon
Steel Sheets and Strip, -Commercial Quality"
(ASTMDesignation": A, 56~), except that th~_ maximum
carbon content may be 0.25 percent-and minimum
yield; point shalt be 27,000 psi or (2) the
"Specifications for FI,at-Rolled Carbon Ste-el

, Sheets of Structural ~:alit'Y:,II Grade B or, C'
(ASTMD~signation A 245 or A :570).

a. Steel Cylinder Type, Prestressed: AWWA- Standard C301 ~

except that Section 2.6, Steel for Cylinders, paragraph
2.6.1 shall be:

b. :Steei- CYlirider"Type',"Not Prestre'ssed: AWWA Startdard C300,
,ex~ept- 'that, Section 2.6, Stee~' for Cylinders, 'paragraph
:2.6.1 shalt be:

The pipe and fittings shall be designed to' withsta,nd -the specified
external load and internal pressure-. The pipe, the materials used
in its manufacture, and the methods of fabrication shall conform

f fo. the requirements of the following-_ specifications applicable to
the spec~fied type of pipe.

2.
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3. STEEL REINFORCEMENT

4. JOINTS

"

3-7-69

The joints shall be constructed so as to permit relative movement
of the adjoining pipe sections witl.no reduction of. watertightness.
Th'e joint length and the limiting angle defining the required
capability of relative movement at each joint shall be no less
than specified.

The pipe joints shall conform to the requirements of theappli
cable sp:ecification for the pipe •. They shall be b~ll-a.nd-spigot

type .or double-spigot-and-sleeve type and shall have a positive
groove in the spigot to' contain the rubber gasket. The size
and shape of the groove shall be such that it will prevent dis
placement of the. gasket by either internal o~ external water
pressure when .the joint is in any position within the required
range of movement capability. Joint sleeves, ~lso referred to
as "collarsl-t or "coupling bands," shall conform to the require
ments for bell rings in the applicable pipe specification.

Joint length refers, to the permissible axtal movement in the
joint, and is defined as the maximum distance 'through which the
sptgot can move, relative to the bell, or sleeve, from the fully
engaged to the fully extended condition of the joint when the
adjoining pipe sections are in parallel, concentric alignment.
The joint is. considered to be ,fully engaged when. the spigot is
inserted ~sfar as it will go :into the bell or sleeve, and
fully extended when it is inserted the least amoun.t that will
insure full confinement of the gasket and completewatert-ight
ness. Joint length specified for double-spigot joints refers
to the permissible movement in each of the spigot-to-sleeve
connections, not the sum of the two.

The steel reinforcements sha.ll conform to the requirements of
the spe,cifications 'cited in Se~tion 2 for the specified typ"e of
pipe, except that ellfptical reinforcing cages or other rein
forcements that require special orientation of the pipe during
placement will not be allowed.

d. Low Head Pressure, Pi£e: ASTM SpecificationsC.361.

Sections 1.6 and 1.7 of AWWA Standards C300, C30l and C302 shall
not apply.

c. Noncylinder Type! Not Prestressed: AWWA Standard C302;

SCS-WEST



5. GASKETS

7. INSPECTION, TESTING AND CERTIFICATION

The material certification will include:

3-7~69

(541-3)

(1) For types of pipe for which design curve have
been approved by the Soil Conservation Service,
(a) a copy -of the appropriate design curve marked

The pipe joint gaskets shall conform to the requirements of the
specifications cited in Section 2 of this specification. They shall
be endless rubber gaskets having circular cross section. The
cross -sectional diameter of the gaskets shall' conform to the pipe
manufacturer's recommendation for the type and size of pipe furnished.

All pipe sections and special fittings shall be marked by the manu
facturer with the manufacturer's name or trademark, the date of
manufacture, ,the nominal size, design head, design external load
and the structure site for which it was designed and manufactured.

The limiting angle of the joint is defined as the maximum deflec
tion angle between adjoining pipe sections the joint will permit
before the outer surface of the spigot comes into direct' contact
with inside of the mating bell or sleev~. If both spigot-to-sleeve
connections of a double-spigot joint permit angular movement, the
limiting angle 'of the joint is the sum of the two defle~tion angles
permitted by the two connections.

b. For pipe conforming to AWWA Standard C301, the load
required to produce a O.OOI-inch crack one foot long.

MARKING

a. For pipe conforming to ASTM Specifications C 361, AWWA
Standard C300 for AWWA Standard C302, the load required
to .produce a O.OI-inch crack one foot long; or,

a. The pipe manufacturer's certified statement of the design
strength of the pipe, consisting of:

The,pipe"Shall be inspected by methods prescribed in the specifi
cations cited herein, except that external crushing strength" tests
required as a basis for certification shall be performed by the
three-edge bearing method described in ASTM Methods C 497.

The three-edge bearing load shall be defined as:

6.
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,to,,~how th~ resultant concrete core stresf) an4
corre~ponding three-edgebea.ring loa40f the'pip¢
furn~shed; and .(b) a specificatioll sheet for,.the
ptpefurnish~d showing all data and ~~mensions

needed to compute the :.;esultant concrete core
stre$s; or,

(2) Results of typical external crushing stre~gth

tests performed on pipe of equivalent size and
design and composed of equivalent materials, or

(3) Results of ex~ernal crushing strength tests
performed on a specimen (at least two feet in
length) of pipe identical in design and construc
tion to the pipe furnished.

b. The pipe manufacturer's certified statement of results of
the hydrostatic tests required by the reference specification
appropriate to the ,type of pipe furnished.

c. The pipe manufacturer's certified statement of current
typical test reports on steel .and steel wire reinforcing
and compression tests of the concrete used in the manufac
ture of the pipe.

d. Such drawings and descriptions of the pipe joint as may be
nec.essa.ry to show that the joint, conforms to the specified
requirements.

(541-4)

3-7-69
SCS-WEST

,



3. COATINGS

2. PIPE

1. SCOPE

3-7-69

(551-1)

b. WhEm close riveted pipe is specified: (1) -the pipe shall be
fabricated so that the rivet spacing in the circumferential
seams shall not exceed 3 inches, except that 12 rivets will
be sufficient to secure the circumferential seams in l2-inch
pipe, and (2) in those portions of the longitudinal seams that
will be covered by the coupling bands the rivets shall have
finished flat heads or the rivets and holes shall be omitted
and the seams shall be connected by welding to provide a mini
mum of obstruction to the seating of the coupling bands.

MATERIAL SPECIFICATION

Coatings shall conform to the requirements of Interim Federal
Specification WW-P-405 for the specified types of coatings.

551. ZINC-COATED IRON OR STEEL CORRUGATED PIPE

c. Double riveting or double spot welding of pipe less than 42
inches in diameter may be required. When double riveting or
double spot welding is specified, the riveting or welding shall
be done in the manner specified for pipe 42 inches or greater

in diameter.

a. Unless otherwise specified, circumferential shop riveted seams
shall have a maximum rivet spacing of 6 inches, except that 6
rivets will be sufficient for l2-inch diameter pipe;

Zinc-coated or steel corrugated pipe and fittings shall conform to
the requirements of Interim Federal Specification WW-p-405 for
the specified classes and shapes of pipe, and to the following
additional requirements:

This specification covers the quality of zinc-coated iron or steel
corrugated pipe and fittings.

SCS-vlEST



MATERIAL SPECIFICATION

2. CLASS AND TYPE OF GATE

1. SCOPE

4-1-71

Specification
(ASTM)

A 48., Class 30, or
A 126, Class B

A 36

A 10~ orA575

A 276, Type 302, 303, 'or
304

B 21

Material

(572-1)

Cast iron

Carbon steel bars

Structural steel shapes,
plates, and bars

Stainles.s steel

Naval bronze

TypeMMS-2 gates sh.:lllbe 'cast i'ron'~with·bronze seat.
facings and stainless steel guides and fast'etlers.

Type MMS-l gates shall be ca,st iron with, ,bronze seat
facings, cast iron or galvanized structural ste.el guides,
and ,galvanized steel, bronze, or stainless steel fasteners.

572. SLIDE GATES (SLUICE GATES), METAL, MODERATE DUTY

This specification covers the quality of moderate duty, metal slide
gates (sluice gates) for water control.

The class of gate will be.expressed as a numerical symbol' composed
of the seating head and unseating head which the gate mustb.e b~ilt
to withstand. The two numbers will be separated by a hyphen, with
the seating head listed first. For this purpose the heads shall
be expressed in terms of feet of water.

The gates shall be of the specified types as defined below:

Materials in slide gates and appurtenances shall conform to the
requirements of the applicable specifications listed below for
the alloy, grade, type, o.r class of material and the condition
and finish appropriate to the structural and operational require
ments:

3. QUALITY OF MATERIALS
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6. GATE GUIDES

5 • GATESLIDE

4. 'FRAME '(OR SEAT)

4-1-71

D2000, AAaOS material

Specification
,{ASTM)

B 147

(572-2)

Material

Rubber for gaskets and seals

Cast bronze

Pads for ,supporting wedges, wedge seats and wedge loops (or stirrups)
shall be cast as integral parts of the slide, frame or guides.

The gate guides shall be built to withstand the total thrust of the
gate slide due to water pressure and wedge action.

A nut pocket with reinforcing ribs shall be integrallycas~ on the
vertical centerline and above the horizontal centerline of the
slide. The pocketshall,beofa shape adequate to receive a flat
backed thrust nut or stem block and shall be built to withstand
the opening and closing thrust of the stem.

The gate slide shall be cast iron, rectangular in shape and shall
have horizontal and vertical stiffening ribs of~sufficient·section
to withstand the seating and unseating headsexpress~dbythegate
class designation, as definedinSection2.of this specification.

Grooves shall be machined in cast iron guides to receive the
tongue on the gate slide throughout the entire length of the guide.

The guides shall be of such length as to. retain at least one-half
the height of the gate slide when the gate is' fully opened.

Tongues or grooves shall be cast or machined on the vertical sides
of the slide along its entire height~ to match the guide grooves
or angles.

Galvanizing {zinc coating) shall conform to the requirements of
Material 'Specification 582.

The frame shall-be cast iron and of the specified type. The front
face;s'hall ',be ··machined 'to receive ····.the· ·gate,:gt1ides and . the rear
,face shall bemachiriedss required to~matchthe specified attaching
means.

7 • WEDGES AND "WEDGE SEATS ,(OR BLOCKS)
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9. YOKE

8. SEAT FACINGS

10. GATE ·STEM AND LIFT (OR mIST)

4-1-71(572-3)

Seat facings shall be machined to a smooth finish to insure proper
watertight contact. Bronze facings shall be securely attached by
welding or by another approved method.

Wedges and wedge seats shall have smooth bearing surfaces.
Wedges may be cast as integral parts of the slide. Removable
wedges and wedge seats shall be fastened to the slide, frame or
guides by means of suitable studs, screws, or bolts and shall
be firmly locked in place after adjustment. Each interacting
set of wedge and wedge seat shall be adjustable as needed to
insure accurate and effective contact.

The lift shall be compatible with the type of stem furnished.
Unless otherwise specified, the lift nut shall be cast bronze and
-shall be fitted with baIlor roller thrust bearings designed to
withstand the normal thrust developed during opening and closing

When a self-contain.ed gate is specified, the yoke shall be
galvanized structural steel or cast iron and of such design as to
capably withstand the loads resulting from operation of the gate.
Cast iron yokes shall be provided with machined pads fo~ connecting
to the ends of the gate guides and to receive the stem thrust cap
or handwheel lift.

Unless otherwise specified, the stem shall be carbon steel and
shall be furnished in sec1:7ions as necessary to pennit reasonable
ease in installation. Couplings shall be bolted, pinned or keyed
to the stem. The stem shall be furnished with rolled or' machine
cut right-hand 290 Acme threads of sufficient length to completely
open the gate. The threads shall be smooth and of unifonn lead
and C'J10SS section, such that the nut can' travel the full length
without binding or excessive friction. The stem shall be threaded
for connection to the stem block or thrust nut on the gate slide.

The gate stem. and lift (or hoist) shall be of the specified type,
size and capacity and, if hand operated, shall be capable of
moving the gate slide under normal conditions, after it is
unseated fram its wedging device, with a pull on the handwheel
or crank of not more than 25 pounds with the specified seating
or unseating head of water against the gate.

SCS-WEST



12. WALL TlITMBLE

14. INSTALLATION INSTRUCTIONS

15. PAINTING

4-1-71(572-4)

Stop collars shall be -provided on rising stems to:preventover-"
travel in opening and-closing the gate.

When specified, gates and accessories shall be painted by the·
designated systems.

Gaskets or mastic to be installed between the :thimble and the gate
frame shall confonnto the recommendation of the gate manufacturer
and shall be furnished with the thimble.

The Contractor shall supply the manufacturer's complete installa
tion data, instructions .for adjustments and drawings or templates
showing the location of anchor bolts for each gate.

Unless otherwise specified, stem guides' Shall be-cast iron with'
bronze bushed collars and adjustable in two directions.

All anchor bolts and other fasteners shall be galvanized or
stainless steel or bronze, according to the type of gate specified
as defined in Section 20£ this specificatiori.

Pr~visionshall be "made to prevent stem rotation within the thrust
nut' at the cqnnect'ionw1ththe gate slide.

When a wall thimble is specified it shall be cast iro,n and of the
section, type and depth specified. The",f1-ont flange shall be
machined to match the gate frame and drilled and tapped to accu
rately receiv'ethe. gate attachment studs.

of the gate at the maximum operating heads. All gears, sprockets
and pinions shallbe'machine-cut, withratiosand,strength a~~quate

to withstand operating loads. Sufficient grease"fittings shall be
provided to allow lubrication of all ;moving ,parts. ,An a.rrowaIl,d
the word "open" shall be cast on the rim of the headwheel or ()n
the lift housing to indic'atethe direction o£opening. Un:l.ess
otherwise specified, the lift, for a non-rising-stem,gate shall,be
,provided with an indicator capable of showing' both when the 'gate
is fully open and when it is fully closed.

SCS-WEST
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11. STEM GUIDES



16. CERTIFICATION

The material certification shall include the name of the manu
facturer, and manufacturer's model number (for standard catalog
items) or the seating and unseating heads for which the gate is
designed together with such drawings and specifications as may
be necessary to show that the gate conforms to the requirements
of this specification.

SCS-WEST
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1. SCOPE

581. METAL

MATERIAL SPECIFICATION

4-1-71

ASTM Specification

A 526

A· 569

A 569

A 575) Grade M 1015 to
Grade M'1031'

(581-1)

Zinc-coated carbon steel sheets

Product

Conme~cial q,r merchant qua~lity steel shall conform.tot;he require
tIlent~ of ,the a'pplicable'ASTM~specificationslisted bel'ow:

This specification covers the quality of steel and aluminum'alloys.

Carbon steel plates of structural quality to be bent or formed cold
shall conform to ASTM Specification A 283, Grade C.

Structural'steel shall conform"to the requirements of ASTMSpec'lfi
cation A 36.

Carbqn steel 'sheets:of structural quality 'shall conform to ASTM'
Spe~ification ',A 245" ,Grade, D~or A 570, GradeD.

Carbon steel strip of structural quality shall conform to ASTM
Specifica~io;n A 570, ,Grad,e C.

Carbon at.eel bars-

Aluminum 'alloy productsshal:lc'onform 'to the re·quirements of the
applicable A'S'rM specificatioIlS listed 'be'low.Unless 'otherwise
speci'fi'~d"Alloy6;061-T6shallbeused.

Car~o.n stee.l shee ts

Carbon steel Strip

SCS-WEST

2. STRUCTURAL STEEL

3. COMMERCIAL, OR', MERCHANT QUALITY, STEEL

4. ALUMINUM ALLOY



Drawn seamless tubes ,B 210'

5. BOLTS

6. RIVETS

4-1-71;(581-2)

Product ASTM Specification

Standard structural shapes B 308

Sheet and plate B 209

Extruded structural pipe and tube B 429

Extruded bars,- rods, shapes and,tubes ; B 221

Rolled-or cold-finished, bars, rods arid:,'wire 'B 211· .

Steel welding electrodes shall conform to the requir;ements,of
American Welding Society specification AWS AS.I, "Specification
for Mild vSteelCovered' Arc-Welding, Elect'rodes ,:,-II! except' that
they s'hallbeuniformly ;and··.he~avilycoated (no,t:washed)~and

shall be of such a nature ,that the coating will not 'chip' or
peel while being used with the maximum amperage specified by
the manufacturer.

Steel bolts shall conform to' the requirem.erits o~ ASTM,Speciri~

cation A 307. If high-strength bolts are'specifiedthey shall
conform to the requirements of ASTM Specification A 325.

~ ~ r

Aluminum welding electrodes shall confonn to the requirements of
American Welding Society specification AWS A51110, "Specification
for Aluminum and Aluminum-Alloy Welding Rods and Bare Electrodes,,"

Unless ot'herwise specified, steel rivets shall conform~·to t'he
requirements of ASTM Specification A 502, Grade 1.

Unless otherwise specified, aluminum alloy rivets shall be Alloy
6061~T6 conforming to the requirements of ASTM Specification
B 316.

When galvanized or zinc-coated bolts'arespecified,the'zinc;'
coating shall conform to the requirements of l\~TM.Speci~ication

A 153; except that bolts 1/2 ":lnchor;less tn'diameter may 'be:
coated with electrodeposited zinc or cadmium coating conforming
,to the requirementsofASTM Specification A164, Type RS, or "
ASTM Specification A 165,TypeTS,~ unless: otherwise specified.; ",,:

SCS-WEST
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1. SCOPE

2. QUALITY

Zinc coatings shall conform to the requirements of the following
spe-cifications.

582. GALVANIZING

1- 7--69

MATERIAL SPECIFICATION

(582-1)

Zinc coatings on iron and steel hardware shall conform
to the requirements of ASTM Specification A 153 except
that bolts, screws and other fasteners 1/2 inch or less
in diameter may be coated with electrodeposited zinc or
cadmium coating conforming to the requirements of ASTM
Specification A 164, Type RS, or ASTM Specification
A 165, Type TS, unless otherwise specified.

Zinc coatings on fabricated·or assembled steel products
shall conform to the requirements of ASTM Specification
A 386 and shall be applied in conformance with the
Recommended Practice for Providing High Quality Zinc
Coatings (Hot-Dip) on Assembled Products (ASTMDesigna
tion A 385).

This specification covers the quality of zinc coatings applied to
iron and steel products.




