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West National Technical Center
511 N. W. Broadway, Rm. 510
Portland, Oregon 97209

Subjecl: ENG - Design Assistance, RWCD Floodway Reach 2
Extension, Williams Chandler Watershed, Arizona

Date, April 15, 1983

To:
Ralph Arrington, State Conservation Engineer,

SCS, Phoenix, Arizona

We have completed and co-approved the design of RWCD Floodway, Reach 2
Extension, as requested in letter from Verne Bathurst to Charles Lemon
dated March 8, 1983.

Attached are the following:

1. Three copies of the Design Report.

2. One original copy and two color coded copies of the Construction Speci­
fications including bid schedule.

3. Two copies of Design Computations including estimate of quantities.

4. One set of original Construction Drawings.

5. One set of blueline Construction Drawings.

We have signed the cover sheet and added your signature as authorized by
Remote Message Transmittal dated April 14, 1983.

We have not prepared a cost estimate for the work.
staff being close to the work in progress on Reach
developing a cost estimate. There are a couple of
noted:

We believe that your
2 is better prepared for
items that should be

1. The quantities are based on the work ending at STA 982+50. This over­
laps Reach 2 work and will require an adjustment in Reach 2 quantities or
the Reach 2 Extension quantities.

2. The estimate for quantity of water was based on the estimate for Reach 2.
It seems high and should be checked against actual usage for Reach 2.

cc:
Verne Bathurst, State Conservationist,

SCS, Phoenix, Arizona
Donald E. Wallin, Head, Design Unit

Engineering, WNTC, Portland, Oregon

If there are any questions concerning other
and specifications, please give us a call.

J1+51£!1::1' 4v
Head, Engineering Staff

aspects of the design or drawings

Attachments

,
The Soil Conserv.,tion Service
is an agency of the
Department of Agr'culture

SCS-AS-2
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
Design Unit

Portland, Oregon
April 10, 1983

DESIGN REPORT

Job
Project
Location
Authority:
Phase

RWCD Floodway Reach 2 Extension
Williams-Chandler W.P.P.
Maricopa and Pinal Counties, Arizona
WF-08
Final Design

Summary: The design, construction drawings, and specifications for this job
were prepared by the WNTC Design Staff at the request of the Arizona State
Conservationist.

Description of Job: The job includes: extension of the RWCD Floodway upstream
from the current beginning of RWCD Reach 2 and covering the work between STA
976+000 and STA 982+50. an excavated basin for collection of bedload sediment
from the Hunt Highway diversion, a dip crossing for access across the RWCD
Floodway at Hunt Highway, a temporary entrance structure between the existing
flood channel and the enlarged floodway, a 24 inch diameter RIC sediment basin
drain, a grouted rock weir inlet to the floodway from the basin, grouted rock
structures at the two inlets to the sediment basin, and construction of
channels connecting the basin and the Hunt Highway diversion channels.

Design Objectives

1. Provide for economic removal of bedload sediment from the Hunt
Highway diversion before its entry to the RWCD Floodway.

2. Provide a low cost, low maintenance junction of the Hunt Highway
diversion with the RWCD Floodway.

3. Provide a dip crossing at the Hunt Highway which aligns with
existing access roads, requires minimal additional right-of-way, and does not
interfere with the existing RWCD canal.

Basis for Design

)

1.
2.
3.

4.
5.
6.
7.

TR-25, NEH 5, TR5
NEM
U. S. Army Corps of Engineers
Chart for "Stone Stability-Velocity vs. Stone Dia."
Hydraulic Design Chart 712-1.
Chow, "Open Channel Hydraulics"
Design Report RWCD Floodway Reach 2
Construction Drawings and Specifications RWCD Floodway Reach 2
Construction Drawings and Specifications RWCD Floodway Reach 1



) 8.
9.

10.

2

RWCD Floodway Hydrology Studies, 11/76 and 5/77
Geologic Investigation Report - RWCD Floodway Reach 3
Topographic Survey, SCS Arizona, 2/83

Location and Layout

Considerations in the location and layout of the work were:

Floodway - follows the preliminary design grade and alignment shown on
RWCD Floodway Reach 2 and Reach 3 photo base maps (1"=100 ft. scale>'

Sediment Basin - located within the 300' x 400' R/W area adjacent to the
330' floodway R/W width a shown on the RWCD Floodwlay Reach 2 drawings.

Basin Inlet Channels - located to provide a smooth transition from the
existing channels to the sediment basin with minimal additional right-of-way
needed.

Dip Crossings - aligns with existing roadways.

Entrance - located in close proximity upstream of the dip crossing.

Hydrology

Peak design flows determined in the RWCD Floodway hydrology studies of
November 1975 and May 1976 by Bartels and McArthur were used. These are the
same flows used for design of Reach 2. Peak 100-year design flow in the RWCD
Floodway at this location is 8700 cfs, including the routed flow of 600 cfs
contributed by the Hunt Highway diversion. The Hunt Highway diversion peak
100 year design flow of 2250 cfs occurs in these studies with virtually no
flow in RWCD floodway from the reaches above the Hunt Highway.

Sedimentation Design

The need for a basin to remove sediment at the Hunt Highway diversion was
established in the RWCD Floodway Reach 2 Geologic Investigation report and
supported by visual observation of the amount of loose cohesionless material
available for transport in the diversion channels.

A value of 1 ac. ft. of bedload sediment was used for design. This was
selected as a reasonable, conservative value based on the sediment quantities
predicted in the above report for a 100-year event in the side drainages along
the Santan front adjacent to this site. Considering the time required to make
a more rigorous determination of sediment quantity and the uncertainty of even
a more rigorously obtained value, further studies were not made.

The basin was dimensioned to keep average velocity at peak design flow under 2
ft/sec with an assumed 1 ft depth of sediment accumulation.

Velocity in the constructed inlet channels is approximately 10 ft/s at
design flows. This is the same as in the existing diversion channels.
velocity is maintained at this high level to limit sediment deposition
basin inlet channels. Some deposition is likely to occur, however, at
flows due to backwater effect from the basin pool.

peak
The

in the
lesser
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Sediment should be removed from both the lower inlet channels and basin when
significant deposition occurs.

Hydraulic Design

A. Floodwa7- The 500 foot floodway extension is
(s=0.0003 ft ft) and cross section (b=200, z=3) as
floodway channel. Design Q is 8700 cfs downstream
outlet. Design flow depth is 9.41 feet and design
providing freeboard equal to 17% of flow depth.

designed to the same grade
the adjacent Reach 2
of the sediment basin
channel depth is 11 feet,

No channel lining will be required in the extended floodway. Geologic
investigations show material in the excavated flow area of the floodway
extension to have erosion resistance equal to that of adjacent unlined Reach 2
floodway channel. Portions of the constructed channel will require compacted
earthfill to meet the design cross section.

B. Floodway Inlet at STA 980+75 - The loose and grouted rock welr, chute,
and apron carry flow from the sediment basin to the floodway.

The weir section has 10:1 side slopes for vehicle travel. The 150 feet width
compromises between the lesser erosion potential in the floodway of a wider
weir and the lesser material cost of a narrower weir.

Maximum velocity in the chute is 17 ft/sec. A submerged hydraulic jump will
occur at the chute toe for tailwater depth in the RWCD floodway equal to
normal depth for Q=2250 cfs, the design weir flow. Rock and grouted rock are
used as shown on the drawings to protect areas of expected high velocity
flow. Some local scour adjacent to the apron should be expected during flows
approaching design values.

Velocity at the upstream side of the weir crest is approximately 5 ft/sec at
design flows. Protection of the adverse slope approaching this point for this
velocity was considered unnecessary.

Momentum methods were used to check effect on flow depth in the floodway for
peak Q in the floodway with routed flow of 600 cfs in the inlet: floodway flow
depth was increased by 0.10 feet.

C. Basin Inlet Structures - Rock and grouted rock structures were used at
the channel lnlets to the debris basin. These are of similar design to the
side inlets used in RWCD Reach 2. Experience with the Reach 2 structures led
to the addition of grouted rock cutoffs at the upstream end. To reduce piping
potential under the rock.

D. Basin Inlets Channels - Inlet channels 1 and 2 were assumed to each carry
one-half of the 100 year, 2250 cfs flow. Channel slope of 0.009 ft/ft is
maintained. The outside transition curves are protected with rock riprap.
Channel 3 will carry the approximate bankfull flow of 30 cfs.

E.
box
for

Basin Outlet Structure - A 24 inch dia. R/C, ASTM C76, pipe
inlet was selected for the basin outlet to provide long life
maintenance. Hydraulic capacity did not control the design.

with concrete
and access

Flow will be
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essentially non-pressure. The conduit is placed on a 0.022 pt!ft ~rade,

providing for flushing of sediment in the pipe.

The box crest is at EL 1293.0 and the basin invert is at EL 1291.0. Drainage
below EL 1293.0 is provided though 4" PVC perforated drains placed in a berm
of drain fill and rock riprap as shown on the drawings. The basin outlet is
located in the SW corner of the basin away from likely heavier sediment
deposition. The pipe outlets into the RWCD channel in grouted rock riprap.

F. Entrance - The temporary rock riprap floodway entrance is essentially the
same design as proposed for RWCD Reach 2, modified to provide smooth
transition from the existing flood channel alignment.

Structural Design

A. Rock and Grouted Rock: The rock sections and thicknesses used are
consistent with those used on RWCD Floodway Reach 2: The gradations are
identical to those used on Reach 2.

B. Dip Crossing: Dip crossing details are adapted directly from Reach 1 and
Reach 2 crossings.

C. Basin Outlet Box: Temperature steel provides sufficient reinforcement.

Construction

Considerations During Construction:

1. Spoil Disposal: The area between the sediment basin and the dip
crossing and between the RWCD Floodway and RWCD canal will be filled with
spoil to the minimum elevations shown on the drawings. Additional spoil may
be placed in these locations at the direction of the Engineer.

2. Floodway Channel: The project engineer will need to verify that the
material in the excavated floodway is the erosion resistant material indicated
on soil logs and that no compacted earth lining is needed.

Specifications:

Specifications were adapted from those prepared for
items are numbered following the Reach 2 sequence.
added to Schedule 2, the remainder to schedule 1.

the Reach 2 contract. Bid
Dip crossing" items were
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t,e,:,
I

J DEPTH ELE~J AREA . ; WPER HY[)-R AR2/3 :" :. :., ....
"

0.00 102.7 0.9 0.0 0.0 0.0 0.0
0.25 103.0 0.5 4.0 0.1 e.1 0.6
0.50 103.2 2.0 7.9 0.2 e.a 3.9
0.75 103.5 4.4 11.9 9.4 2.3 11.4
1. eo 103.7 7.9 15.9 0.5 4.9 24.5
1. 25 104.0 12.3 19.9 0.6 9.9 44.5
1.50 104.2 18.0 28.2 0.6 13.3 66.9

DO YOU WANT A GRAPH?

b



/. . ., ,(: ":",·,r"'·,\.
""'-:;~"I:=~~ ".,\

DEPTH ELEV AREA WPER HVD-R AR2/3 , 1
0.00 99.6 0.0 0.0 0.B e.0 0.9
0.50 1913.1 6.5 22.5 0.3 2.9 14.2
1. 013 100.6 18.6 26.3 0.7 14.8 73.7
1. 513 101.1 32.6 30.1 1. 1 34.4 170.7
2.130 101.6 48.4 33.9 1.4 61.4 304.7" 1:'0 102.1 66.2 38.6 1.7 94.9 471.6.... .,J

3.013 192.6 86.3 43.2 2.0 136.9 679.8
3.513 103.1 10e.7 47.9 2.3 187.8 932.5
4.00 103.6 133.4 52.6 2.5 248.2 1232.6
4.50 104.1 160.2 56.0 2.9 323.0 -1694.4

DO YOU WAHT A GRAPH?



(') .. -. ;.,
AR21'3~DEPTH ELElJ AREA • WPER H'([)-R

0.00 98.5 0.0 0.0 0.0 0.0 9.0
0.25 98.8 0.3 2.1 0.1 0.1 0.3
0.S0 99.0 1.0 4.1 0.2 0.4 1.9 ~

0.75 99.3 2.2 5.S 0.4 1.2 5.8 I
1.09 99.5 3.8 7.2 0.5 2.5 12.2 I

;1. 25 99.8 5.6 8.5 0.7 4.3 21.3 I1. 59 100.0 7.8 9.9 9.8 6.7 33.3
1. 75 100.3 10.4 11. 3 0.9 9.8 48.5

L· .

j2.90 100.5 13.2 12.7 1.0 13.5 67.3
DO "OU WAHT A GRAPH?
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.. ', DEPTH
0.130
1. eo
2.013
3.013
4.1313

DO '.JOU WANT A

ES

ELEU
96.8
97.S
98.S
99.8

100.S
GRAPH?V

AREA
eta
9.9

39.6
100.8
187.4

, WPER
e.e

2e.e
413.0
83.4
913.9

HVD-R
0.13
13.5
1.0
1.2
2.1

,'~

AR21'3 4)
0.0 e.e
6.2 313.8

39.4 195.7 I
i

114.4 568.2 I' .
303.7 1508.6 I

.J. SYNTAX ERROR
ES



/ ... , ,~"""- .... ...,-
DEPTH ELEU AREA I~PER HYD-R AR2/3. l
0.00 95.5 O.B 0.0 0.9 0.0 e.e
0.50 96.0 7.8 20.7 0.4 4.1 20.1
1.00 96.5 18.8 23.8 9.8 16.1 79.7
1.50 97.0 33.3 32.3 1.0 33.9 168.5
2.00 97.5 49.7 34.5 1.4 63.3 314.6
2.50 98.0 67.0 36.6 1.8 100.2 497.8
3.00 98.5 85.3 38.8 2.2 144.3 716.6
3.50 99.0 104.5 40.9 2.6 195.4 970.4·
4.00 99.5 124.7/ 43.1 2.9 253.5 1258.9 ,
4.50 100.0 146.5 56.9 2.6 275.4 1367.6
5.-08 1itO. 5 1-89. Q -1-17-.-1 1.6 260e8 t2917:r-

DO YOU WAHl A GRAPH?

---
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I -- \ I' ' ":~ / "';~.':'7":":~'\

DEPTH ELE~J AREA WPER HVD-R AR2/3 , ....)
0.ee 100.4 8.0 9.0 9.a o.e 9.0
0.S0 100.9 13.6 31.6 9.4 7.S 38.6
1. 00 101.4 30.0 34.5 0.9 27.4 135.9 I
1. S0 101.9 47.7 37.3 1.3 56.2 279.3
2.00 102.4 66.8 49.2 1.7 93.7 465.5

I2.S0 102.9 87.1 43.0 2.0 139.6 693.3
3.00 193.4 108.9 45.8 2.4 193.8 962.5 I3.50 103.9 131. 9 48.7 2.7 256.4 1273.2 I

DO YOU WAHT A GRAPH? I
I,
I,,



--" \ "' .' ~"."'--""
DEPTH ELEU AREA WPER H"D-R AR2/3 .. J

0.00 103.5 0.9 0.9 9.0 0.9 0.9
0.25. 103.8 0.6 4.3 0.1 9.2 0.8
0.50 104.0 1.9 6.4 0.3 9.a 4.2
0.75 104.3 3.7 8.5 0.4 2.2 10.7 i

1. 00 104.5 6.1 10.6 0.6 4.2 20.8
DO YOU WAHT A GRAPH?
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£5-117 SHEET 2

11i:- = /. 9~

SETTLEMENT RATIO £S-1I5

Cose tI [;~= I
8= 0. S-G.

~ =(
be (

H.
2Kp..:..:&. :=

be

2Kp8.... =2(v,!!; ) (~.~~ )=

.!!Jt.. = ( ~" ):= ---'/"-'>.e.k _
be (z..S-)

Surface of Non- Yielding Foundation

o Posilive Projecting

,$ Ditch

7.

4.

• I

r= /2L'
, •Hf' /.?

tlf = 1'0" •
.r,= /~?5"" •
E= •
E,= •

P
f

·_.Lot.L..'J/-:;::.~__

KfPf.~'/CLf.__

b

,

Top Dlfil/

ES-1I4 SHEET ~

,1f Kf~ • '11

2.0 '

, -'<-,~

KNOWN AND ASSUMED VALUES

2.~' tI= 2rJ"

Yielding Foundatian

Non-Yielding Foundation

PROJECTION RATIO
......-:

....= ....be := ( 7·71, J:= 1', r
be ( ~,tj)

Surface af Non-Yielding Foundatian

b=
-="'-~--

o
o

....be= 2,. zs­

"be=- o. z.5'"' '
H.- ~.o''C" __7cI-f--=.__

d= --'=""--

bd= 11 b '

Cradle Type = _

Bedding Type = _
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POSITIVE PROJECTING CONDUITS

o ' Incomplete Condition

ES-IIS SHEET 2 Dr 3

2Kp C,

LOAD COEFFICIENT

r __ 2K.-C, r ( J =
..,..- 2Kp ( J ---

ES-120

~.:-_-----

ES-121

SHEET I FOR CRADLES

, SHEET 2 FOR BEDDING
T= _

STRENGTH FACTOR

Fsr: C,X,- KT

£=( J( J-( J( J
sr
t: =( J-( J.: _
sr

3 EDGE SEARING STRENGTH REO'D

R b = ST& &r
e 1.431

Reb=' J( J( J( J 2
1.431

DITCH CONDUITS

LOAD COEFFICIENT

ES - liS SHEET I

~ z /. ..,-~

LOAD FACTOR

ES -120 SHEET I

VERTICAL LOAD

KC .: CdT (bd J2

2
.: ( /,551( /2-0 J( 4 J = 29Zu

3 EDGE BEARING STRENGTH R£Q'o

R.b Z $ We
Lf

R. b - ( /..53 J( ,t'17~ J
II - (/.,. J

R.-b=( J_ Ib/... ( J - .,7t, "31 /ff

"D" LOAD REQUIREMENT (/.~~~ 1fJ
t-7& "!#'t,,lI

or

-D" LOAD "' R·b 'lVkd f,j!CI~

-D" LOAD "' ( J.: /3/1'
( J
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BID SCHEDULE NO. 1
WILLIAMS-CHANDLER. WPP. ARIZONA

RWCD FLOODWAY - REACH 2 EXTENSION

Spec. Unit
Item Work or Material No. Quantity Unit Price Amount

25. Clearing and Grubbing 2 Acres $ $

26. Water 10 M.Ga1. $ $

27. Channel Excavation, 21 C. Y. $ $
Common

28. Basin Excavation, 21 C. Y. $ $
COlIDDon

29. Structure Excavation, 21 C. Y. $ $
COlIDDon

30. Structure Backfill 23 C. Y. $ $

31. Earth Fill 23 C. Y. $ $

32. Drain Fill 24 C. Y. $ $

1
24-Inch Diameter Reinfor- 42 $ $33. L. F.
ced Concrete Pipe, C1. III

34. Loose Rock Riprap 61 C. Y. $ $

35. Grouted Rock Riprap 62 C. Y. $ $

36. Surveys 8 L. S. $ $



( BID SCHEDULE NO. 2,
WILLIAMS-CHANDLER, WPP, ARIZONA

RWCD FLOODWAY - REACH 2 EXTENSION
DIP CROSSING AND QUEEN CREEK EARTHFILL

Spec. Unit
·Item Work or Material No. Quantity Unit Price Amount

11. Dip Croasing Excavation, 21 C. Y. $ $
Common

12. Structure Excavation, 21 C. Y. $ $
Common

13. Structure Backfill 23 C. Y. $ $
Common

14. Concrete, Class 4000X 31 C. Y. $ $
Common

15. Cement 31 Bb1s. $ $

16. Steel Reinforcement 34 Lbs. $ $

17. Loose Rock Riprap 61 C. Y. $ $

18. Asphalt Concrete 400 S. Y. $ $
Povemen;

TOTAL $ $

I



6. ITEMS OF WORK AND CONSTR\l.C.T!./?N_DETAILS

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

a. Bid Item ~ Clearing and Grubbing

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

(2) If waste materials are disposed of by burying, they ahall be
buried a minimum of 18 inches below the existing ground surface
in the waste disposal areas shown on the drawings. When
disposal is complete, the waste disposal areas ahall be
smoothed and graded to blend into the surrounding terrain.

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

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

Williams-Chandler WPP, Arizona
RWCD Floodway - Reach 2 Extension

(2-4) 4/83



7. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item 26, Water

(1) This item shall consist of furnishing and applying all water
necessary for performance of the work described.

(2) Water may be obtained from the Roosevelt Water Conservation
District Higley, Arizona (Grant Ward Telephone 963-3414).

(3) Measurement and payment shall be in accordance with Section 6.

,
I

Williams-Chandler WPP, Arizona
RWCD Floodway - Reach 2 Extension

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

(10-3) 4/83
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Subsidiary Item, Removal of Water

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

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

(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 11, 12, 13, 14, and 17.

Williams-Chandler WPP, Arizona
RWCD Floodway - Reach 2 Extension
Dip Crossing

(11-3) 4/83



12. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item 27, Earth Channel Excsvation, Common

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

(a) The floodway, including entrance channel, between Stations
976+00+ and 982+50+, as shown on the drawings.

(b) Stripping of the top 6 inches below original ground
surface on surfaces where earth fill is to be placed in
construction of the floodway.

(2) In Section 5, Use of Excavated Material, Method 1 shall apply.
Suitable materials resulting from this excavation and not
required for Bid Item 30, Structure Backfill, and Bid Item 31,
Earth Fill, will be spoiled in the areas shown on the drawings.

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

(4) Measurement and payment will be by Method 2, and will include
compensation for Subsidiary Item, Removal of Water, and
Subsidiary Item, Spoil Disposal.

b. Bid Item 28, Basin Excavation, Common

(1) This item shall consist of all excavation required for
construction of the Sediment Basin and basin inlet channel as
shown on the drawings, including stripping of the top 6 inches
below original ground surface on surfaces where earth fill is
to be placed in construction of the basin or basin inlet
channels.

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

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

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

Williams-Chandler WPP, Arizona
RWCD Floodway - Reach 2 Extension

(21-7) 4/83
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Subsidiary Item, Removal of Water

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

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

(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 27, 28, 29, 30, and 31.

Williams-Chandler WPP, Arizona
RWCD Floodway - Reach 2 Extension

(11-3) 4/83



c. Bid Item 29, Structure Excavation, Common

(1) This item shall consist of all excavation required for the
installation of the sediment basin outlet structure and pipe,
the side inlet at RWCD STA 980+75, the basin inlet structure
and side inlet structure for channel #3, as shown on the
drawings.

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

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

(4) Measurement and payment will be by Method I, and will include
compensation for Subsidiary Item, Removal of Water.

Williams-Chandler WPP, Arizona
RWCD Floodway - Reach 2 Extension

(21-8) 4/83



12. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item II, Dip Crossing Excavation, Common

(1) This item shall consist of all excavation between Station
976+75+ and Station 981+00+, centerline Floodway, in excess of
specified channel excavation required to construct the Dip
Crossing, except structure excavation for the concrete cutoff
walls, as shown on the drawings and staked in the field.

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

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

(4) Measurement and payment will be by Method 2 and will include
compensation for Subsidiary Item, Removal of Water.

b. Bid Item 12, Structure Excavation, Common

(1) This item shall consist of all excavation required to construct
concrete cutoff walls for the Dip Crossing as shown on the
drawings and staked in the field.

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

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

(4) Measurement and payment will be by Method 4 and will include
compensation for Subsidiary Item, Removal of Water.

Williams-Chandler WPP, Arizona
RWCD Floodway - Reach 2 Extension
Dip Crossing

(21-7) 4/83
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10. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item 30, Structure Backfill

(1) This item shsll consist of placing and compacting backfill
around the sediment basin outlet pipe.

(2) Backfill material shall consist of suitable CL's, ML's, SC's
and SM's (Unified Soil Classification System) obtained from t~e

required excavation as approved by the Engineer. The material
shall contain a minimum of 15 percent passing the #200 sieve
when determined on a dryweight basis, in accordance with ASTM D
1140.

(3) In Section 6, Compaction, Class A shall apply. The fill matrix
shall be compacted to st least 95 percent of the maximum
density obtained in Method A, ASTM D 698 (Standard Proctor
Test) or the Rapid Compaction Test (Test No. S-6) S.C.S.
National Engineering Handbook, Section 19.

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

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

(6) The moisture content of the material incorporated in the fill
shall be maintained within the range of three (3) percentage
points below to one (1) percentage point above the optimum
moisture content.

(7) Measurement and payment will be by Methods 4 and 7, and will
include compensation for Subsidiary Item, Removal of Water.
Deduction in volume will be made for embedded conduit and
appurtenances.

b. Bid Item 31, Earth Fill

(1) This item shall consist of placing and compacting all earth
fill required to construct the floodway between Stations
976+00+ and 982+50+, the sediment basin dikes, and fill
adjacent to the basin inlet channel.

(2) Fill material shall consist of suitable CL's, ML's, SC's, and
SM's (Unified Soil Classification System) obtained from the
required excavation, as approved by the Engineer.

Williams-Chandler WPP, Arizona
RWCD Floodway - Reach 2 Extension

(23-8) 4/83



(3) In Section 6, Compaction, Class A shall apply. The fill matrix
shall be compacted to at least 95 percent of the maximum
density obtained in compaction tests of the fill materials
performed by Met~od A, ASTM D 698 (Standard Proctor Test) or
Rapid Compaction. Test (Test No. S-6) S.C.S. National
Engineering Handbook, Section 19.

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

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

(6) The moisture content of the material incorporated in the fill
shall be maintained within the range of three (3) percentage
points below to one (1) percentage point above the optimum
moisture content.

(7) Measurement and payment will be by Methods 1 and 7, and will
include compensation for Subsidiary Item, Removal of Water.

c. Subsidiary Item, Spoil Disposal

(1) This item shall consist of placing or stockpiling all spoil in
the spoil disposal areas, as shown on the drawings.

(2) Spoil material shall consist of all material resulting from the
required excavations not needed to construct the floodway or
basin dikes.

(3) Section 6, Compaction, does not apply to this item.

(4) Spoil material shall be placed in layers not to exceed two (2)
feet in depth.

(5) The finished surface shall not vary more than one half (0.5)
foot, plus or minus, from the average grade.

(6) Spoil shall be placed in the area between the dip crossing and
the basin to the minimum elevation shown on the drawings, and
in the area between the RWCD Flooding and the RWCD Canal as
shown on the drawings. Excess spotl may be placed in these
areas as directed by the engineer or shall, at the direction of
the engineer, be placed in the spoil disposal areas shown on
the RweD Flooding Reach 2 drawings.

Williams-Chandler WPP, Arizona
RWCD Floodway - Reach 2 Extension

(23-9) 4/83



(7) Fill slopes resulting from the deposition of spoil in the
disposal areas shown on the Reach 2 drawings shall not be
steeper than 2:1 on the east and west sides and 4:1 on the
north and south 'ends.

(8) No special moisture content of spoil material will be required.

(9) No separate payment will be made for spoil disposal.
Compensation for this work will be included in the payment for
Bid Item 27, Channel Excavation, Common and Bid Item 28, Basin
Excavation, Common.

Williams-Chandler WPP, Arizona
RWCD Floodway - Reach 2 Extension

(23-10) 4/83
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10. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item 13, Structure Backfill

(1) This item shall consist of placing and compacting backfill
around the concrete cutoff walls for the Dip Crossing, as shown
on the drawings.

(2) Backfill material shall consist of suitable CL's, KL's, SC's
.and SM's (Unified Soil Classification System) obtained from the
required excavation as approved by the Engineer. The material
shall contain a minimum of 15 percent passing the #200 sieve
when determined on a dry weight basis, in accordance with
ASTM D 1140.

(3) In Section 6, Compaction, Class A shsll apply. The fill matrix
shall be compacted to at least 95 percent of the maximum
density obtained in compaction tests of the fill materials
performed by Method A, ASTM D 698 (Standard Proctor Test), or
Rapid Compaction Test (Test No. S-6) S.C.S. National
Engineering Handbook, Section 19.

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

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

(6) The moisture content of the material incorporated in the fill
shall be maintained within the range of three (3) percentage
points below to one (1) percentage point above the optimum
moisture content.

(7) Measurement and payment will be by Methods 4 and 7 and will
include compensation for Subsidiary Item, Removal of Water.

,,
Williams-Chandler WPP, Arizona
RWCD Floodway - Reach 2 Extension
DIp c....OQS,~

(23-8) 4/83



( b. Subsidiary Item, Spoil Disposal

(1) This shall consist of placing and smoothing all spoil placed in
the spoil disposal areas.

(2) Spoil material shall consist of all materisl resulting from the
required excavations not needed to construct the floodway and
Dip Crossing.

(3) Section 6, Compaction, does not apply to this item.

(4) The maximum thickness of each layer before smoothing the
surface shall not exceed two (2) feet.

(5) The finished surface shall not vary more than one-half (0.5)
foot, plus or minus, from the average grade.

(6) Fill slopes resulting from the deposition of spoil in the
disposal areas shown on the Reach 2 drawings shall not be
steeper than 2:1 on the east and west sides and 4:1 on the
north and south ends.

(7) Spoil shall be placed in the area between the dip crossing and
the basin to the minimum elevations shown on the drawings and
in the area between the RWCD canal and RWCD Floodway as shown
on the drawings. Excess spoil may be placed in these areas as
directed by the engineer or shall, at the direction of the
engineer, be placed in the spoil disposal areas shown on the
RWCD Floodway Reach 2 drawings.

(8) No special moisture content of spoil material will be required.

(9) No separate payment will be made for spoil disposal.
Compensation for this work will be included in the payment for
Bid Item 11, Dip Crossing Excavation, Common.

Williams-Chandler WPP, Arizona
RWCD Floodway - Reach 2 Extension
Dip Crossing

(23-9) 4/83



9. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item 32, Drain Fill

(1) This item shall consist of furnishing and placing the drain
fill materials in the locations shown on the drawings.

(2) In Section 2, Materials, Method I shall apply.

(3) The gradation of the drain fill ahall meet the following
requ i rement a :

Sieve Size

2"
1"

1/2"
3/8"

#4
#10
#20
#30

#200

Percent Paaaing
(Dry Weight Baaia)

100
90 - 100
80 - 98
70 - 95
50 - 78
12 - 44
o - 14
0-9
0- 3

(4) Drain fill ahall be placed in horizontal layera not to exceed
18 inches deep.

(5) In Section 6, Compaction, Class 111 ahall apply.

(6) The moisture content ahall be maintained in a range, as
determined by the engineer, that will minimize segregation.

(7) The material passing the #200 aieve shall be non-plastic.

(8) Measurement and payment will be in accordance with Section 8.

Williams-Chandler WPP, Arizona
RWCD Floodway - Reach 2 Extension

(24-5) 4/83



26. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Subsidiary Item, Concrete, Class 3000

(1) This item shall consist of furnishing, forming and placing all
items required to construct the basin outlet structure.

(2) In Section 3, Classes of Concrete, and Section 5, Design of the
Concrete Mix, Method 1 shall apply. Concrete shall be Class
3000.

(3) Coarse aggregate shall be size No. 67, in accordance with
ASTM C 33.

(4) Cement shall be Type II or IIA.

(5) In Section 15, Construction Joints, Method 1 shall apply.

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

(7) Curing compound shall be Type 2 conforming to Material
Specification 534 and ASTM C 309.

(8) No separate payment will be made for Class 3000 concrete.
Compensation for this work will be included in the payment for
Bid Item 33, 24-inch Diameter Reinforced Concrete Pipe, Class
III.

Williams-Chandler WPP, Arizona
RWCD Floodway - Reach 2 Extension

(31-20) 4/83



26. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item 5, Concrete, Class 4000X

(1) This item shall consist of furnishing, forming and placing all
concrete required to construct the Dip Crossing.

(2) In Section 3, Classes of Concrete, and Section 5, Design of the
Concrete Mix, Method 2 shall apply. Concrete shall be Class
4000X.

(

(3)

(7)

Coarse aggregate shall be size No. 67, in accordance with
ASTM C 33.

In Section 15, Construction Joints, Method 1 shall apply.

In Section 18, Removal of Forms, Method 1 shall apply.

All exposed surfaces shall be finished in the following manner:

Upon patching and pointing all holes as directed in Section 19,
the surface shall be promptle covered with polyethylene film,
wet burlap or wet cotton mats. If polyethylene film is used,
the film shall be help securely to the surface by means of
weights, adhesive or other suitable means. only white
polyethylene film for covering will be acceptable. When the
mortar used in patching and pointing has set sufficiently, the
surface shall be uncovered and thoroughly rubbed with either a
float or a carborundum stone until the surface is covered with
a lather. Cork, wood or rubber floats shall be used only on
the surfaces sufficiently green to work up such lather;
otherwise a thin grout composed of one (1) part cement and one
(1) part of fine sand may be sued to facilitate producing a
satisfactory lather; however, this grout shall not be used in
quantities sufficient to cause a plaster coating to be left on
the finished surface. A portion of the required cement for the
grout shall be white, as required to match the color of the
surrounding concrete. Rubbing shall continue until
irregularities are removed and there is no excess material. At
the time a light dust appears, the surface shall be brushed or
sacked. Brushing or sacking shall be carried in one direction
so as to produce a uniform texture.

Curing compound shall be Type 2 conforming to Material
Specification, ASTM C 309.

(
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(8) Measurement and payment will be by Method 2 and will include
compensation for Subsidiary Item, Cleaning and Painting Metal
Work.

b. Bid Item 6, Cement

(1) This item shall consist of furnishing and handling all cement
required to construct the concrete items in Bid Item 14.

(2) Cement shall be Type II or IIA.

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

(
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Subsidiary Item, Steel Reinforcement

(1) This item shall consist of furnishing and installing all steel
reinforcement required in the construction of the basin outlet
structure.

(2) No separate payment will be made for steel reinforcement.
Compensation for this work will be included in payment for Bid
Item 33, 24-inch Diameter Reinforced Concrete Pipe, Class III.

(
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item 16, Steel Reinforcement

(1) This item shall consist of furnishing and installing all steel
reinforcement required in the construction of reinforced
concrete for the dip crossing.

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

Williams-Chandler WPP. Arizona
RWCD Floodway - Reach 2 Extension
Dip Crossing

(34-7) 4/83



(

(,

11. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item 33, 24-inch Diamenter Reinforced Concrete Pipe, Class III

(1) Thia item shall consist of furnishing and installing all pipe
for the basin outlet at RWCD Floodway STA 981+80+, as shown on
the drawings.

(2) Pipe shall conform to the requirements of Material
Specification 542 and ASTH C 76. The pipe shall be Class III.

(3) Pipe shall be furnished with bell and spigot J01nts equipped
with endless "0" ring type gaskets of circular cross-section.

(4) Cement shall be Type II.

(5) In Section 5, Joining Bell and Spigot Pipe, Method 1 shall
apply.

(6) In Section 9, Pressure Testing, Method 1 shall apply.

(7) Measurement and payment will be by Method 1 and will include
payment for subsidiary items concrete, Class 3000; Metalwork,
and cleaning and painting metalwork.

(
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with thi••pecification and
the construction details are:

a. Bid Item 34, Loose Rock Riprap

(1) This item shall consist of furnishing and placing all loose
rock riprap, including bedding, in the floodway, and inlets as
follows:

(a) Floodway

Station 976+00 to Station 977+25
Station 979+45+ to Station 982+04+

(b) Side inlet at RWCD Floodway Station 980+75, including
bedding material placed over the side inlet weir as shown
on the drawings.

(c) The side inlet for Channel #3.

(d) The basin inlet structure.

(e) The basin inlet channel.

(2) The rock shall be graded as follows:

Particle Size (inch)

15
12

9
6
4
3

Percent Passing (by Dry Wt.)

100
75 - 100
60 - 85
25 - 40
10 - 25
o - 10

(

0)

(4)

(5)

Rock shall be either hand or equipment placed.

Bedding beneath riprap shall be graded as follows:

U. S. Sieve Size Percent Passing (by Dry Wt. )

1" 100
3/4" 85 - 100

#4 60 - 80
#16 40 - 60
#40 22 - 44

#200 o - 3

Size No. 67 blended with fine aggregates in accordance with
ASTM C 33 meets these requirements.

Measurement and payment will be by Method 1.
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item 34, Loose Rock Riprap

(1) This item shall consist of furnishing and placing all loose
rock riprap, including bedding, in the floodway, and inlets as
follows:

(a) Floodway

Station 976+00 to Station 977+25
Station 979+45+ to Station 982+04+

(b) Side inlet at RWCD Floodway Station 980+75, including
bedding material placed over the side inlet weir as shown
on the drawinga.

(c) The side inlet for Channel #3.

(d) The basin inlet structure.

(e) The basin inlet channel.

(2) The rock shall be graded as follows:

Particle Size (inch)

15
12

9
6
4
3

Percent Passing (by Dry Wt.)

100
75 - 100
60 - 85
25 - 40
10 - 25
o - 10

(

(J)

(4)

Rock shall be either hand or equipment placed.

Bedding beneath riprap shall be graded as follows:

U. S. Sieve Size Percent Passing (by Dry Wt. )

1" 100
3/4" 85 - 100

#4 60 - 80
#16 40 - 60
#40 22 - 44

#200 o - 3

Size No. 67 blended with fine aggregates in accordance with
ASTM C 33 meets these requirements.

Measurement and payment will be by Method 1.
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item 17, Loose Rock Riprap

(1) This item shall consist of furnishing and placing of loose rock
riprap, including bedding, adjacent to the Dip Crossing At Hunt
Highway, as shown on the drawings and staked in the field.

(2) The rock shall be graded as follows:

Particle Size ( inches) Percent Passing (by Dry Weight)

15 100
12 75 - 100

9 60 - 85
6 25 - 40
4 10 - 25

<J o - 10

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

(4) Bedding beneath riprap shall be graded as follows:
(r---.

US Sieve Size

I"
3/4"
#4
#16
#40
#200

Percent Passing (by Dry Weight)

100
85 - 100
60 - 80
40 - 60
22 - 44
0-3

Size No. 67 blended with fine aggregates in accordance with
ASTM C 33 meets these requirements.

(5) Measurement and payment will be by Method 1 and shall include
compensation for Subsidiary Item, Removal of Water.
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13. ITEMS OF WORK AND CONSTRUCTION DETAILS

Item. of work to be perfo~d in conforaance with this specification and
the construction details are:

•

I

1
A. Bid Item 35, Grouted Rock Riprap

(1) This item shall consist of the furnishing and placing of
grouted rock riprap and bedding at the side inlet at RWCD
Floodway Station 980+75, the side inlet for Ch. #3, and the
basin inlet structure, as shown on the drawings and staked in
the field.

(2) The rock shall be graded as follows:

Particle Size (inch) Percent Passing (by Dry Weight)

15 100
12 75 - 100
9 60 - 85
6 25 - 40
4 10 - 25
3 o - 10

(J) Rock shall be either hand or equipment placed.

(4) Bedding beneath riprap shall be graded as follows:

Size No. 67 blended with fine aggregates in accordance with
ASTH C 33 meets these requirements.

(5) In Section 6, Design of the Grout Mix, the Contractor shall be
responsible for proportioning the mix. The grout shall consist
of Portland cement, fine and coarse aggregate, water and an
air-entraining agent. The ce.ent content shall be 5 1/2 bags
per cubic yard of concrete. The maximum nominal size of coarse
aggregate shall be 3/4 inch. The slump shall be within the
range of 6 to 10 inches. The air content (by volume) of the
grout mixture at the time of placement shall be five (5) to
aeven (7) percent. At least five (5) days prior to placement
of grout, the Contractor shall furnish the Engineer with a
statement of the mix proportions for approval.

(6) Cement shall be Type II of IIA.

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

4/83

100
85 - 100
60 - 100
40 - 60
22 - 44
0-3

Percent Passing (by Dry Weight)

(62-7)

I"
3/4"
#4

#16
#40

#200

U. S. Sieve Size
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7. ITEMS OF WRIt AIID CONSTRUCTION DETAILS

Items of work to be performed in conformance with thia apecification and
the conatruction detaila are:

a. Subaidiary Item, Metal Work

(1) Thia item ahall conaist of fabricating and installing the basin
outlet trash rack and drain gratea as ahoWD on drawings.

(2) The trash rack and drain grates shall be fabricated of
atructural ateel conforming to the requirements of ASTM A 36.

(3) The trash rack and drain grates ahall be painted in the manner
apecified in Construction Specification 82.

(4) Equal quality manufactured drain grates may be substituted witb
approval of engineer.

(5) No separate payment will be made for this item. Compensation
will be included in Bid Item 33, 24-inch Diameter Reinforced
Concrete Pipe, Class III.

I,
I
I
I
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L 7. lTEKS OF WORK AND CONSTRUCTION DETAILS

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

a. Subsidiary Item. Ketal Work

(1) This item shall consist of the fabrication and installation of
depth gauges as shown on the drawings and directed by the
Engineer.

(2) Painting shall be in accordance with Construction Specification
82.

c

No separate payment will be made for metal work.
for this work will be included in the payment for
Reinforced Concrete Clss 4000X.

Compenaation
Bid Item 14.
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Subsidiary Items, Cleaning and Painting Metal Work

(1) This item shall consist of cleaning and painting the basin
outlet trash rack·and drain grates as shown on the drawings.

(2) In Section 3, Surface Preparation, Method 2 shall apply.

(3) In Section 4, Painting Systems, Paint System C shall apply for
the trash rack and drain grate in Bid Item 33, except that Type
4 paint shall be used in place of Type 2 or 3 paint for the
priming coat.

(4) No separate payment will be made for this item. Compensation
will be included in Bid Item 33, 24-inch Diameter Reinforced
Concrete Pipe, Class III.

williams-Chandler WPP, Arizona
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Subsidiary Item, Cleaning and Painting Metal Work

(1) This item shall consist of cleaning and painting the depth
guages.

(2) In Section 3, Surface Preparation, Method 2 shall apply.

(3) In Section 4, Paint Systems E (except that Type 4 paint shall
be used in place of Type 2 paint for the priming coat) shall
apply. The two top coats of enamel paint on the depth guages
shall alternate white background with green numbers, and green
background with white numbers.

(4) No separate payment will be made for cleaning and painting.
Compensation for this work will be included in the payment for
Bid Item 14, Concrete, Class 4000X.
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8. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item 18, Asphalt Concrete Pavement

(1) This item shall consist of furnishing and installing the
asphalt concrete pavement, including the untreated base and
preservative seal for the following work:

(a) The dip crossing between Station 976+75+ and Station
981+00+ centerline floodway.

(2) Payment will be made in accordance with Section 7.

r Williams-Chandler WPP, Arizona
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9. ITEMS OF WOlllt AIm CONSTRUCTION DETAILS

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

a. Bid Ite- 36, Surveys

(1) This item shall consist of furnishing personnel, equipment,
.aterials and performing surveys required for:

(a) Construction layout

(b) Computation of quantities

(c) "As-Built" construction drawings.

(2) The Contractor shall provide the Government Representative a
statement of qualifications, including specific experience of
each of the survey personnel assigned to the job.

(3) The Contractor shall provide the Government Representative
schedule of surveys to be performed each month.

(4) In Section 5, Construction Surveys and Measurements, all
entries in the bound field notebooks shall follow the format
shown on pages 2-40 and 2-42 of the Soil Conservation Service
National Engineering Handbook, Section 19.

(5) In Section 6, Staking, the location and marking of stakes shall
follow the format shown on pages 2-13, 2-15, 2-17 and 2-20 of
the Soil Conservation Service National Engineering Handbook,
Section 19.

(6) Payment will be in accordance with Section 8.

•

Williams-Chandler WPP, Arizona
RWCD Ploodway - Reach 2 Extension

(401-4) 4/83




