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PHOENIX, ARIZONA 85004

Mr. Herbert P. Donald, P.E.

Flood Control District of Maricopa County
3335 West Durango Street

Phoenix, Arizona 85009

Re: FCD Project No. 79-4
Dear Mr. Donald,
Submitted with this letter is our report on floodway and
floodplain delineation in the Agua Fria River valley between
Jomax and Bell Roads. The work was done in fulfillment of our

contract with the District dated September 4, 1979.

We appreciate having had this opportunity to be of service
and would be glad to answer any questions relating to it.

Sincerely,
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1. Description of Study Reach

The portion of the Agua Fria River covered in this study begins
with the Bell Rd. bridge and runs upstream approximately 7 miles to

the narrows at Jomax Rd.

In this reach the river is normally dry, any low flows having
been intercepted by Waddell Dam, located 8 miles upstream from Jomax
Rd. The valley consists of braided channel lying from 1 to 8 feet
below a relatively even flood plain varying from 3000 to 6000 feet,

in width. At both edges of the flood plain an abrupt escarpment rises

50 feet or more.

The entire areé lies in a region of Quaternary alluvium, some
of which is cemented to varying degrees. Channel soils consist of
sand, gravels, and cobbles up to about 16 inches in size. No out-
croppings of bedrock were found in an on-foot reconnaissance of the
thalweg. Flood plains have finer superficial soils, mostly silt,

but some areas are clay.

The valley is largely in a natural state with vegetation typical
of the upper Sonoran life zone. Except for regions with short-lived
grasses and forbs, ground cover is probably less than 10 percent.
Bank-side trees are mostly blue palo verdes, ironwood, and desert
willow (chilopsis). There is a relatively small amount of mesquite.
Greasewood is common on the flood plain, especially in the northern
parts of the reach. The most common shrub was not identified: it is
a leafless bushy plant from 2 to 5 feet high, superfically resembling

Mormon tea.* Desert broom is also prevalent in some portions.

Although portions of the eastern flood plain were once under
cultivation, none of the area is presently being farmed. Formerly
cultivated areas have reverted to a desert-like appearance. The works

of man are limited to road crossings, the Bell Rd. bridge, electrical

transmission lines, a few minor attempts at diking and channelization,




some fencing, a sand and gravel operation, the Sun City sewage treat-
. ment plant currently under construction, and about 40 dwellings con-
centrated in two separate acreage developments. One well and comm-
unity water supply system was evident north of Happy Valley Rd. The
other housing area near Rose Garden Lane is presumably served by small

individual wells.

A series of photographs was taken during the field inspection of

the channel. A set of prints is included as an appendix to this report.

* See Photo No. 4, second series




2. Input Data and Assumptions

2.1 River discharge values were provided by the Flood Control

District as follows:

Table 1 - 100-year discharges - Agua Fria River

Location¥* Discharge Ref. Proj
(River Mile) (Cu. Ft. per sec.) No.

19.58 54,000 FD-AF2-75
20.30 54,000 A
20.48 49,250 "
2526 49,250 "
27 < 44,500 "
%932 44,500 "
Py Aoy ) 39,750 "
23,62 39,750 i
24,04 35,000 4

23035 35,000 FD-AF2-76
23.46 33,960 d
23.85 33,960 "
23.94 32,920 i
@ 24,22 32,920 "
24,31 31,880 i
24,88 31,880 2
24.98 30,840 3
25 .37 30,840 !
25.47 29,800 i

2.2 Beginning water surface elevation for a discharge of 54,000
cu. ft. per sec. at River Mile 19.54 was assumed to be 1158.7 based on
an extrapolation of the following data from the U.S. Army Corps of

Engineers, also furnished by the Flood Control District:

Table 2 - Water surface elevations for a 54,000 cu. ft. per sec. discharge.

River Water Surface
Mile Elevation
19.57 LLS9%0ES
19.58 11:59.,32
19.59 116425
19.60 1162.51

. % The center of Bell Road is assumed to be at River Mile 19.58




2.3 Horizontal and vertical control for mapping were based on the
following:
A brass cap in a handhole marking the common corner of Secs. 35
and 36, T4N, RIW, and Secs. 1 and 2, T3N, RIW, coordinates 960103.93
North, 376004.63 East (Ref. Proj. FD-AF2-75, sheet 13 of 167

A bearing of N 0°11'48"W for a line from the cornmer of Secs.
35-36-1-2 to the Wy Cor. of Sec. 25 T4N, R1IW was computed from the given
co-ordinates for this stone, 968022.63 North, 375977.45 East, and used
as the datum for all bearings (Ref. Proj. FD-AF2-75, sheet 14 of 16).

A brass cap on the top of south rail, west end of Bell Road
bridge, elevation 1171.82 (Ref. Plans for Bell Rd. bridge. Proj. 42800,
sheet 3 of 14).

2.4 Control surveys were made in August and September, 1979, by
Yost and Gardner Engineers (Stuart Addison and party) under the super-
vision of Glenn C. Bush, Ariz. Reg. C.E. #2453, using a Wild T3 theodo-

lite and a Hewlett Packard model 3805A electronic distance meter.

2.5 Aerial Photogarphy was done on Sept. 7, 1979, (Bell Rd. to
Rose Garden Lane) and on Oct. 3, 1979 (Rose Garden Lane to Jomax Rd.)

by Kenney Aerial Mapping, Inc.

2.6 Manning's "n" values were assigned to channel and flood plain
areas on the basis of field reconnaissance and examination of ground and
aerial photographs by John E. Schaefer, Ariz. Reg. C.E. #1546. Refer-

ences 1 and 2 were consulted in the process.

2.7 Bell Rd. bridge geometry was taken from as-built plans for Pro-
ject S-396(7) (1965) and Project 42800 (1977). Road and riverbed topo-
graphy from the mapping for this project was also used in preparing input

data.

2.8 Channel mapping was done on a Galileo Stereo Simplex G6 plotter

by Kenney Aerial Mapping Inc. Cross section data cards were produced




directly from stereo models using a North Star Horizon computer directly
coupled to an IBM 026 card punch. Temporary topographic features such

as gravel pits and stockpiles were ignored in the cross-sections.

2.9 Water surface elevations were determined using the computer
program of Ref. 3. A preliminary run using encroachment method 4 was
made to determine approximate floodway limits which were then arbitr-
arily adjusted to provide a smoother boundary. The adjusted boundaries
were used in a final run using encroachment method 1. (See Users Manual
for Ref. 3. p. II-1 ff.) In making the computation, the option of con-
taining all flow between stream banks until bank levels are overtopped

was used ( assigning a value of 10 for variable IEARA, - card X3-1).

2.10 The method used assumes that the river bed is stable. The
highly anastomotic nature of the channel and the presence of large

amounts of loose sand in the beds indicates, however, that there must

be considerable movement of solid material under flood conditions.




3 Results of Calculations

3.1 Presentation

Results of the HEC-2 program calculations are given following
the input data in the computer printout submitted with this report. The
accompanying maps show floodplain limits under assumed discharges with
present channel conditions, determined by plotting water edge stations
(output variables SSTA and ENDST) at each appropriate cross-section.
Boundaries between cross-sections were drawn freehand approximately
parallel to bank indications provided by ground contours. Suggested
boundaries for a designated floodway were established in the same manner,

using output data from the final encroachment run.
3.2 Possible sources of error.
3.2.1 Divided flows

Instructions for the HEC-2 program caution the user about
the possibility of incorrect results where divided flow conditions are
indicated in the output data. The computation assumes that water surface
elevations do not vary along any cross-sections regardless of the presence
of islands, whereas, this is not necessarily true for long islands. The
remedy is to assume several trial discharge divisions and compute back-
water elevations along each flow path independently, accepting those flow
divisions that yield the same water surface elevations for points of con-
fluence. It was not practical to use this approach in this instance
because of the complexity of the channel. A plot of the inundated areas
obtained from the original natural conditions computer run revealed that
there was not a single cross-section that was not interrupted three or
more times by islands. Further study revealed that very few of these
islands were continuous over three consectuive cross-sections, and where
this did occur, the subsidiary channels forming the islands conveyed very
little water. We feel that holding to the assumption that water levels

are constant along any cross-section, regardless of islands, does not in-

troduce any appreciable error in the results.




3.2.2 Supercritical flows
In certain reaches the computation indicated the poss-
ibility of supercritical velocities. A final computation was made pro-
ceeding in the downstream direction. The effect is to indicate lower
water surface elevations and narrower inundation limits in the critical
reaches. Elevation differences were less than 0.8 foot for the worst
case (Sec. 22.8) and at the scale of the map, horizontal differences

were negligible.

3.2.3 Channel stability assumption

Calculations indicated that erosive velocities (say
greater than 8 ft. per sec.) will occur at many locations. High vel-
ocities, the loose bed material and the braided nature of the stream
all indicate that the river will change continually under major flow
conditions, consequently this determination of water surface elevations
and inundation limits should not be considered to be permanently def-
initive. The earthen dike on the right bank between Secs. 22.6 and
22.8 is assumed to remain in place but channel velocities exceed 9 ft.
per sec. in this reach, so the assumption is probably invalid. The

line of short dashes indicates the floodplain limit without the dike.

3.3.4 Frictional characteristics

Assignments of Manning's '"n' values were made on the
basis of personal judgments and conditions obtaining in the area at
the time of the field reconnaissance. Frictional characteristics are
very sensitive to changes in vegetative cover. With weather as vari-
able as ours, there can be profound changes in relatively short periods

of time.
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Dom. Species (7 grtods — 207 5. (2) o Z7
Condition iy =
Density 2op 4-Spoa el /0 - L7 Si iy
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Dom. Species 7. 7220 Dode 72| Gredie aal 75, JHle Ler
Condition
pemsity MO~ Spzroe oy o F0- 10 Sppend

Sec. Species il (2) S Crpaitls & 1T ’
Condition , 7 ¥
Density 777 S oy =

Other i 5 [Uly Verd s, 4~

= AN )
2

High water marks

% Looking downstream

Yost and Gardner Engineers




AGUA FRIA RIVER
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