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RWCD REACH 3 INLET HYDROLOGY
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subject: PROJ DEV MAINT - Inlet Hydrology, RWCD, Reach III

United States Soil Water Resources Planning Staff

Department of Conservation Suite 326, Arizona Title Bldg.

Agriculture Service 111 West Monroe Street
Phoen%§, Arizona 85003
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oate;  MATCh 7, 198%,
Hunt Road to Chandler Heights Road £,2%0,

To: Ralph Arrington File Coge:  390-11<13~19

State Comnservation Engineer
Phoenix, Arizomna

The purpose of this analysis was to determine design flows for inlet
structures along the RWCD, Reach 3, from Hunt Road upstream to Chandler
Heights Road. The analysis is very similar to that made by the Maricopa
County Flood Control District dated November 1983, except for a basic change
in the flood routing assumption made with reference to direction of flow. In
the Flood Control District analysis it was assumed that all flows from a
selected portion of the subject area concentrated at Chandler Heights Road,
and then flowed west along Chandler Heights to intersect the RWCD on the south
side of the road.

In the SCS analysis, the capacity of the diversion channel located on the
south side of Chandler Heights Road was estimated at 400 cfs, and it was
assumed that any discharge exceeding this capacity would overtop the road and
enter the RWCD north of the road via Sonogui Wash and Queen Creek channels.

This is similar to the assumption made by Bob Bartels in 1974 in computing the
original design discharges for the RWCD. The only difference is that Bartels
ignored the 400 cfs capacity of.the diversion channel.
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Although no additional analysis was made, the 100-year discharge of 1910 cfst
as developed by Bartels for flows north of Chandler Heights Road should be
sufficient for design purposes. It might be increased to Q=2000 cfs to -
account for increase rainfall due to less areal reduction for the inlet
drainage areas. An inlet would also be required for the 400 cfs discharge
entering the RWCD on the south side of the road. Possibly two or three other
inlets would be required between Chandler Heights Road and Hunt Road. One
would be near the midsection of Section 27, Qyqq = 17 cfs; one on the section
line between Sections 27 and 33, Qg = 443 c%s, and a possible third one in
the southwest corner of Section 33, Q100 = 20 cfs (assuming about the same
peak as estimated for the midpoint of Section 27, since this discharge was not
actually calculated). This latter inlet might be included in the sediment
basin already installed in Reach 2 for Sub Areas #1 and 1A.

-

It should be recognized that some of the Drainage Areas, Tc's, and CN's used
in the present study differ from those used by Bartels in the original study
(1974) and by the Flood Control District (1983), and these have been noted in




the documentation. Differences in peak discharges, however, are relatively
small; therefore, the present peaks should be adequate for the design of the

Inlets in the Study Reach.

Should you have problems interpreting either the input or output of the TR-20
program, please let me know. Copies of the TR-20 data, together with a
schemetic map has been furnished to the WNTC Design Unit in Portland, Oregon

for their use in the design of the inlet structures.

Respectfully submitted

HARRY C. MILLSAPS
Hydraulic Engineer

cc: W. Wayne Killgore, ASTC(W), Phoenix, AZ
Gary Conaway, Hydraulic Engineer, Portland, OR
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WORK OUTLINE
RWCD DESIGN HYDROLOGY
1. Use Jim Malone's method of placing storm on watershed; i.e., start at

north end and reduce rainfall as we go south. Same general procedure

as May 23, 1973 run.

Use data developed by Jim on 2L4-hour area reduction factor, and as

calculated by Wéndall.Styner in his memo of July 19, 1974 to determine
design precipitation. (See Attachment No. 1)

Drainage Area Average Rainfall
Total Intervening Intervening Rainfall For Total Watershed
Sq. mi. Sq. mi. (Percent of Point) (Percent of Point)

i 1 100 100
5 4 96.2 97 .

25 20 91.9 23

53 30 87.6 90

95 Lo 82.8 87

150 55 78.8 8L

220 70 776 82

300 80 4.5 80

385 85 71.0 . 78

500 115 69.3 76

Use the following precipitation values for design of RWCD. From WB Rev
TP 40 maps, use point rainfall halfway between Mesa and Apache Junction
as representative of uncontrolled area. -

Map Rainfall Factor Plotted Value *Design Point

1% = 3.6 inches 1.00 3.6 3.70

44 = 2.8 inches 1.00 2.8 2.80
10% = 2.25 inches .99 2.23 2.20
20% = 1.85 inches .96 1.78 1.80 .
50% = 1.35 inches .88 1.19 1.20

#* (See Attachment No. 2)
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n> 4. For Runoff Curve Number Determination use the following
\V y " )

procedures:

A.

From original data used in 1973 TR-20 Run and General Soil

Maps, it has been determined that the soils for the uncon-

trolled area between the dams and the RWCD, except the San

Tan Mountains, are B soils.

Use the érocedures shown in Hydrology Design Manual to deter--
mine RCN for present natural conditions; i.e., use the curves

in the handbook for the natural vegetation existing today to
determine the short duration RCN.

Reduce the short duration RCN for duration; i.e., if short
duration RCN is 80 then the 2h-hour RCN will be 71.  (Actual
value used is a 2Lk-hour RCN of 75 for desert conditions.)

The 24-hour RCN will be used on all desert lands in both present
and future conditions. »

The ﬁuanf Curve Number for irrigated agricultural land is
estimated to be 50 to show effect of built-instorage of ‘
leveled fields. .

For urban lands, use the RCN shown in the Mohave County manual
for urban areas;- These.RCN will not be reduced for durafion. The
percent of impervious surfaces will be esfimated based on housing
density from the MAG data. Use the following to determine the RCN

of urban areas: (Attachment No. 3)
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Density 6f Housing Units RCN
Number/Square Mile'

0 to 100 Same as natural conditions
100 to 300 7]
300 to 600 77
600 to 1200 79
1200 to 2000 : 80
2000 + 81

To estimate the effect of urbanization on T¢, use Figure 15-3 NEH-L,

D TRK-55 pmep L
along with Flgure-3-3 of Urban Hydrology (Hydrelegy—Tech.—Note 6/15

determine the amount to reduce the Tc under natural conditions:

Increase. in RCN Ratio of After Urbanization
From its Natural (Rangeland)Condition to Natural Conditions (Te)

1 0.90

2 0.85

L 0.75

6 0.60

Example: If velocity is 1.5 fps in natural condition and
then the area is completely urbanized, the velocity
in the future condition is 1.5
0.6 = 2.5 fps
or if original T_was 1.0 hour, the future T, is 1.0
(0.6) = 0.6 hour.
When Don Woodward was down, it was agreed that the Chap. 15 method did

not reduce the Tc enough. The procedures used in Urban Hydrology CTU

Hydrol Tech. Note No. 1 were used to farther reduce the To- It was.

decided during Don's visit that the maximum reduction we would use

was 0.60 of natural T.. (Based on change in RCN from 75 to 81.)

Where new data is available on X-section shape and size - revise the Te
based on the channel characteristics. Use X-section data fraom Buckhorn-
Mesa Areal Mapping. Use 4.0 fps for Buckhorn-Mesa #rea north of Apache

Trail. ‘ !
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10.

For areas of undefined channels (alluvial fans), use Figure 15.2 of

NEH 4 to determine velocity for T. and reach routing Coef.

For slopes of 1% to 2%, this figure shows & velocity of 1.0 fps to

1.4 fps for alluvial fan areas. Use & maximum velocity of 1.5 fps

for reach routing or insert X-section data for routing purposes. The

August L estimate of T, is based on 1.5 fps for all alluvial fans (in-

cluding desert and agricultural land). Don Woodward agreed with uéihg

1:5 Fpsi

In areas of defined washes; foothills; mountains; I used a velocity of

6.0 fps, until I go£ to undefined channels, and I then used 1.5 fps.

This primarily apflies to San Tan Mountain areas.

Based on conversations with Paul Monville, we will use é " ot 5 fpé for

RWCD channel. Do not use Resvoir Program.

To evaluate the effect of future urbanization on the watershed, a two-step

approach Will_be'needed;

A. First using-MAG data for the year 2000, an uncorrectea RCN for each
subwatershed will be calculated, and a revised T, based on this
urbanization wiil be determined as explained in No. 5 item.

B. To determine the final RCN of the subwatershéd, it will be necessary
to reduce the uncorrécted RCN determined in (11. A) to show the
effect of storage in the new subdivisions.of one-half inch and one
inch of runoff. The Figure A (next page) shows the.estimate'of how
mich to reduce the RCN based on the increase in housing units after

1975. (See Attachment No. 5 for derivation.)



12. Will need a total of threéee alternatives with three storms each
analyzed. The storms to be analyzed are the 100-year, 25-year and
10-year storms. The alternates to be considered are Alt. 1 "Present
Conditions", based on MAG 1975 data; "Future Conditions", based on MAG
2000 data; Alt. 2 using one-half inch of storage on new urban; and

Alt. 3 would be with one inch of storage on new urban.
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