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West National Technical Center

Z=  United Stat Soil

f 3] gg;):rtrﬁei? gt Conservation 511 N. W. Broadway, Rm. 510

“W%' Agriculture Service Portland, Oregon 97209

Subject: ENG - Design Assistance, RWCD Floodway Reach 2 Date  April 15, 1983

Extension, Williams Chandler Watershed, Arizona

Ralph Arrington, State Conservation Engineer,

e 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. We believe that your
staff being close to the work in progress on Reach 2 is better prepared for
developing a cost estimate. There are a couple of items that should be
noted:

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.

If there are any questions concerning other aspects of the design or drawings
and specifications, please give us a call.

cc:

/;44Lj§// %g;/ Verne Bathurst, State Conservationist,

JACK G STEVENSON 5CS, Phoenix, Arizona
Head, Engineering Staff Donald E. Wallin, Head, Design Unit
Engineering, WNTC, Portland, Oregon

Attachments

The Soil Conservation Service SCS-AS-2
is an agency of the 10-79
u Department of Agricuiture
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
" Design Unit
Portland, Oregon
April 10, 1983

DESIGN REPORT

Job : RWCD Floodway Reach 2 Extension

Project : Williams-Chandler W.P.P.

Location : Maricopa and Pinal Counties, Arizona

Authority: WF-08

Phase : 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 982450, 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 R/C 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 Desigﬂ

1. TR-25, NEH 5, TR5

2 NEM

3. U. S. Army Corps of Engineers
Chart for "Stone Stability-Velocity vs. Stone Dia.
Hydraulic Design Chart 712-1.

5 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

~N oy



8. RWCD Floodway Hydrology Studies, 11/76 and 5/77
9. Geologic Investigation Report - RWCD Floodway Reach 3
10. 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.

szrologz

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 peak
design flows. This is the same as in the existing diversion channels. The
velocity is maintained at this high level to limit sediment deposition in the

basin inlet channels. Some degosition is likely to occur, however, at lesser
flows due to backwater effect from the basin pool.



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

Hydraulic Design

A, Floodway - The 500 foot floodway extension is designed to the same grade
(s=0.0003 ft;ft) and cross section (b=200, 2z=3) as the adjacent Reach 2
floodway channel. Design Q is 8700 cfs downstream of the sediment basin
outlet. Design flow depth is 9.4]1 feet and design channel depth is 11 feet,
providing freeboard equal to 17% of flow depth.

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 weir, 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
welr 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 inlets 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. Basin Outlet Structure — A 24 inch dia. R/C, ASTM C76, pipe with concrete
box inlet was selected for the basin outlet to provide long life and access
for maintenance. Hydraulic capacity did not control the design. Flow will be




essentially non-pressure. The conduit is placed on a 0.022 $t/ft grade,
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:

: 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. :

y 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 the Reach 2 contract. Bid
items are numbered following the Reach 2 sequence. Dip crossing items were
added to Schedule 2, the remainder to schedule 1.
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