Report of the September 1, 1984
Harquahala Valley Storm

By: J.M. Rumann, T. Sutko, Flood Control District of Maricopa Count

1984





















% Cardiinal®



LAW OFFICES OF

Larry J. Richmond, Ltd.

1419 NORTH 3RD STREET

SUITE 100
LARRY J. RICHMOND PHOENIX, ARIZONA 85004 AREA CODE 602
BARBARA U. RODRIGUEZ TELEPHONE 271-05C5
JULIE M. LEMMON
MARGARET Y. RAY AuguSt 7, 19 86

Mr. Dan E. Sagramoso
Mr. Stan Smith

Flood Control Distriet
of Maricopa County
3335 West Durango
Phoenix, Arizona 85009

Re: Jake Stephens Flooding Claim

Dear Dan and Stan:

On Monday, August 18, 1986, we will meet with Jake Stephens, his attorney
Ken Mangum, and their engineer Gene Franzoy, to discuss the possible flooding claim
by Stevens.

The meeting will be in the Distriet's conference room A at 2:30 p.m. I
would like to discuss the information with the Staff at 1:00 p.m. the same day, before
our meeting with Stephens. The District needs to have its information ready, as well
as any maps or photos which may be helpful. Please notify the appropriate SCS
representatives to attend if possible.

Please call me if you have any questions.
Sincerely and cordially,
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Dave Johnson

Joe Tram
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% Fioop ConTROL DISTRICT
FLOOD CONTROL .
[ DISTRICT \ '~ of
| M‘::;? i Maricopa County
COUNTY ; BOARD of DIRECTORS

3335 West Durango Street » Phoenix, Arizona 85009
Telephone (602) 262-1501

| 1esge George L. Campbell, Chairman

Carole Carpenter
Tom Freestone
Fred Koory, Jr.

Ed Pastor

D. E. Sagramoso, P.E., Chief Engineer and General Manager

AUG 21 1986

Ms. Julie Lemmon
1419 North 3rd Street, Suite 100
Phoenix, Arizona 85004

Subject: Meeting with Engineer on Steven's Property
Dear Julie:

On 8-20-86, Tim Sutko and myself mei with Mr. Doug Toy from Franzoy-Corey
Engineers to discuss the technical data on the flooding in the Harquahala
Valley which occurred on 8/2/84.

We explained to him the circumstances which lead to this event as we understood
them as a result of our initial gathering of data. In particular, we discussed
precipitation and high water marks in the area. We explained thatl with this
information there is no justifiable reason for moving the center of the storm
further east over the structures.

In addition, he requested and we supplied him with a reduced copy of the topo
work sheet with isohyets for his use. He also inquired if the modeling was
available to which we responded that without further advice fTrom our attorneys,
we could not give it to him since it is still preliminary.
The meeting lasted approximately 30 minutes.
Sincerely,

[ o Asrmpm—

. M. Rumann
ydrologist

W\m Coapy LF0 Eus



INTRODLICTION o«

This report addresses t:ﬁ?}esults of a preliminary hydrologic sludy on the
rainstorm which occurred on September 1st and 2nd. 1934 in the Harquahala
Valley. The site is located approximately €0 miles west of Phoenix along
Interstate 10 Ses figure 1. The main land use is agriculture.

The major geographic features within the siudy area are the Saddleback
Mountains to the east. Eagletail Mountains to the south. Big Horn Mountains to
the north. and Centennial Wash flowing from northwest to southeast through the
center of the valley. The significant structures are Interstate 10. the
Central Arizona Froject (C.A.P-) Canal: the Harquahala Flood Retarding
Steructure (F.R.5.) and Floodway. and the Saddlisback F-R.3. and Diversion
Channel.

The purpose of this study is to determine what the runoff from the
September 1924 rainstoem would be without the Flood Conteal District
structures. To accomplish this the contributing watercsheds were modeled using
HEC-1. EBEoth pre-structure and post-structure runs were put together for
calibration and comparison.

HYDROLOGY

To prepare the modeling for this rainfall—-runoff event precipitation data
and high water mark information were gatherad from a variety of sources: one of
which was a recording gage. This gage recorded E«&7 inches of rain in foue
hours  See figure 2. Otheer precipitation valuss wers obtained by the Soil
Conservation Service from conversations with local residents.e The localion of
these rainfall valuzs are plotted on Plate 1 and were usad to produce the
ischyets for this storme In addition. National Weather Service radar plots
support the location. areal distribution. and intensities of this storm.

The watersheds which contibute runoff from this storm cover approximately
500 square miles and are designated on U.3. Geological Survey 15 minute
quadrant topographic maps. Flate 1 show the structures plotted using as-built
plans and air photos. The differences bDetween pre— and post-structure subbasin
boundaries are evident on Flate 1.

The charateristics of the watershed consist of a typical Mohave Desert
vegatation with =lavations ranging from 1050 to 3500 feet above sea level and
agricultural farms across a broad alluvial valley floor. Slopes on the
foothills of the surrounding mountains. such as those for Subobasin A, are
approximately 1%: while those on the valley floor are very flat. typically
0.01%. For modeling purposes SCS cueve numbers of 79 and 87 were usad for
agricultural and dessrt soils respectively.
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MARICOPA COUNTY

COMMUNITY

Ahwatukee
*Apache Junction (pinal cty.)
*Avondale
*Buckeye
*Carefree

Cave Creek
“Chandler
*El Mirage
Fountain Hills
“Gila Bend
*Gilbert
*Glendale
“Goodyear
*Guadaiupe
Litchfield Park
“Mesa
“Paradise Valley
*Peoria
*Phoenix
“Scottsdale
*Surprise

Sun City

Sun City West
Sun Lakes
“Tempe
“Tolieson
*Wickenburg
*Youngtown

* - Other unincorporated areas

(est. pop.
{land are

JULY "85 ES1

a
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« Denotes incorporated community
Data courtesy of Maricopa County and Municipa! Planmie
and Development Departments.
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MODEL ING

Two separate Hec—1 models were run.  One to model the stiorm runoff for
conditions as they sxist. with the structures (post—structured. The other to
model the runoff for conditions prioer to the installation of the siructures
Cpre—structurad. Comparing the results of the two reveals the affect of ths
structures on the study location.

The basin was divided into subbasins for modeling purposes. Since the
majority of runoff from this site occurs as overland flow: the kinematic wave
rowting method of HEC-1 was uwsed on most of the subbasins. The unit hydrograph
technique was used on the remaining subbasine

The subbasin precipitation amounts were measured using the ischyetal
methods The storm distributions for these amounts were estimated using
intensities from the recording gage.

Table 1 compares the pre- and post-structure subiasin argas and
precipitation values. The subbasins that show differences betwsen pre— and
post-structure areza and pracipitation indicate that the areas and their
respective precipitation amounts ware affected by the structurses.

THBLE 1
SUEBBRSIN FRE-STRUCTURE FOST-STUCTURE
FRER FPELIPITHTIﬂN HFER FRECIFITRTION
i MI. INCHES GGl MIs INCHES
A 25. 73 1. 25 .73 1. 35
E 3861 3.5 3 75 %17
C 15. 52 Sa 2 9 2 .08
0 7. 02 3. B1 7,03 3Bl
E 100. 27 282 100. 27 e B2
F 5. OF 238 E&. OB Ze BB
I3 B2 00 381 115. 51 3.72
H 133.72 1. 25 104. 84 1. 2%

Figure 3 is a topographic map showing subbasin delineation for ths
post-structure condition. HAdditional maps will be included in the final draft.

The modeling scheme for the pre- and post-structure Hec-1 runs are
depicted as flow charte in Figures 4 and 5 respactively. Each number in
parenthesis represents the peak dischargs for the hydrograph at that location.
Some hydrographs are for individual subbasins: others are for combined or
routed hydrographs.
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RESULTS

The modeled runoff for pre- and post-structure conditions reveal
significant differances. The peak discharge without the structurss is 53112
cfs. The peak discharge with the siructures is 37666 cfs. This represents a
32 % reduction in the flood peak.

The storm cell was centered over the lower portion of the watershed- R
large volume of runoff was intercepted and passed through the flood retarding
structures before runoff from the remaining watershed reached the sludy
location.

Figure & ie a hydrograph illustrating differances in the runoff p=ak and
the effect on the runoff distribution. It is evident that the structures
effectively reduced the peak discharge. thus. "flattened the peak”-
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INTRODUCTION

This report addresses thgkbesdlts of a preliminary hydralogic study on the
rainstorm which occurrad on Septembee 1st and 2nd. 1934 in the Harquahala
Valley. The site is located approximately E0 miles west of Pho=nix along
Interstate 10 See figure 1. The main land use is agreiculture.

The major geographic features within the study area are the Saddleback
Mountains to the =ast. Eagletail Mountains to the south, Big Horn Mountains to
the north. and Centennial Wash flowing from northwest to southeast through the
centze of tha valley. The significant structures are Intepstate 10. the
Czntral Arizona Froject (C.A«FP. ) Canal: the Harquahala Flood Retarding
Structurse (F.R«5.) and Floodway: and tie Saddlszback F.&.3. and Diversion

Channels

The purpose of this study is tou deteermine what the runoff from the
September 1924 rainstorm would be without the Flood Conteol Disterict
structures. To accomplish this the conteibuting watersheds were modeled using
HEC-1. Both pre-structure and post-steructurs runs were put togethee for
calibration and comparison.

HYDROLOGY

To prepare the modeling for this rainfall-runoff event precipitation data
and high watar mark information were gatherad from a variety of sources: ope of
which was a recording gage. This 3a3e recorded E«.E7 inches of rain in four
hours See figuee 2. Other precipitation valuss were obtainad by tne Soil
Conservation Service from conversations with local residents. The location of
these rainfall valu=s are plotted on Plate 1 and were usad to produce the
isohy=ts for this storm. In addition. MNational Weather Service radar plots
support the location, areal distribution. and intensities of this storm.

The watersheds which contibute runoff from this storm cover approximately
500 square miles and are designated on U.3. Geological Survey 15 minuts
quadrant topographic maps. Flate 1 show the siructures plotted using as-built
plans and air photvus. The differsnces bDetwesn pre~ and post-structurs subbasin
boundaries are evident on Flate 1.

The charateristics of the watershed consist of a typical Mohave Desert
vegatation with =levations ranging from 1050 to 3500 feet above sea level and
agricultueal farms across a broad alluvial valley floor. Slapes on the
foothills of the surrounding mountains. such as those for Subbasin A: are
appro=imately 1% while those on the valley floor are very flat. typically
0.01%. Fnor modeling purposas 205 curve numbars of 79 and 87 ware usad for
agricultural and desert soils respactively.
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MODELING

Two szparate Hec-1 models were rune One to mode!l the siorm runoff for
conditions as they =mxist. with the structuras (post-structureds  The othsar to
mode!l the runoff for conditions prior to the installalion of the siructures
(pre—structure). Comparing the results of the two raveals the affect of the
structures on the study location.

The basin was divided into subbasins for modeling purposes. Since the
ma jority of runoff from this site occurs as overland flow. the kinematic wave
routing method of HEC-1 was used on most of the subbasins.e The unit hydrograph
technique was usad on the remaining subbasin.

The subbasin precipitation amounts were measured using the isohyetal
mzthod- The storm distributions for these amounts wers astimated using
intansities from the recording gage.

Table 1 compares the pre— and post-structure subbasin ar=as and
precipitation values. The subbasins that show differences between pre- and
post—structure aprea and precipitation indicate that the arsas and their
respective precipitation amounts were affected by the structures.

TRBIE 1
SUBEASIN PRE-STRUCTURE POST-STUCTURE
AREA  PRECIFITATION ARER  PRECIPITATION
S MI INCHES 56 MI. INCHES

A 25. 73 1. 725 5. 73 1. 75
: 32,61 3.65 23. 75 3.17
¥ 13.52 5. 25 3. 75 5. 03
D 7.03 3.61 7.03 3.61
E 100 87 2,82 100. 87 2.872
F 8. OF 2. 58 . 0B 2. 88
g 2. 00 3.31 115. 51 372
H 133. 72 1.25 104. 24 1. 25

Figure 3 is a topographic map showing subbasin delineation for the
post-structure condition. Hdditional maps will be included in the final draft.

The modeling scheme for the pere- and post-structues H2c-1 runs ars
depicted as flow charts in Figures 4 and 5. respectively. Each number in
parentnesis represants the peak dischargs for the hydrograph at that location.
Some hydrographs are for individual subbasins: others are for combined or
routed hydrographs.
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RESULTS

The modeled runoff for pre— and post-structure conditions reveal
significant differ2nces.e  The peak discharge without the steucturss is 53112
cfs. The peak discharge with the structures is 3276EE cfs. This represents a
32 % reduction in the flood peak.

The staerm cell was centered over the lowsr portion of the watershed. A
large volume of runoff was intercepted and passed through the flood retarding
structures before runoff from the remaining watershed reached the sludy
location.

Figure & is a hydrograph illustrating differences in the runoff peak and
the effect on the runoff distribution. It is evident that the structures
& tively reduced the pezak discharge. thus, "flattened the peak"”.
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NG = Special Study of September 2, 1984 Storm- o, January 8, 1985
“Harquahala Valley Watershed

HaFry Milsaps File Coge:  2](0-7

Hydraulic Engineer
SCS, Phoenix, Arizona

A copy of the study report of the 1984 storm is enclosed. The "As Built"
plans for the construction of Saddleback Diversion are being sent by
Certified Mail under separate cover.

The enlarged aerial photograph has been mailed. The other reference
material I got from you, the WSP2 and TR-20 program printouts, and other
generated data are also being sent separately. We will keep the computer
programs on tape so we can make additional runs if needed or we can
transmit a copy of the material to you.

I appreciate the opportunity to work with you again and with other members
of the Arizona staff. This has been an interesting assignment. 5

Please call if additional information is needed.

‘:Ej291444£lAA:?r)‘_7fY]f;££L114ﬂ

HERMAN N. McGILL
Hydraulic Engineer

Enclosure

The Soil Conservation Service
1S an agency of the
u Department of Agniculture



HARQUAHALA VALLEY WATERSHED
Saddleback Diversion
Study of September 2, 1984 Storm

Surveys

Surveys included carrying a level line along the upstream side of the
channel. The elevation of high water marks in the diversion and side
inlet channels were recorded. The location of side entrance problems
were documented. Survey results are summarized on Table 1.

Rainfall

Figure 1 shows the rainfall amounts reported at locations near the
watershed. The red values were obtained by work unit staff, the green
during the study. Reported amounts range from 2 to 1l inches. There
are no residences in the drainage area of Saddleback diversion, thus no
rainfall information was available there. It appears, however, that the
most intense part of the storm traveled from NW to SE and traversed the
central and lower portion of the diversion watershed. High water marks
at FRS 1 showed that the maximum stage was 4.8 feet over the principal
spillway crest. The total capacity at this stage is 1732 acre-feet or
.32 inches runoff from the watershed. The sediment pool capacity is
424 acre-feet or .08 inches. Because of the short duration of the
storm, and small principal spillway capacity of FRS 1, rainfall above
the site was not used in the Saddleback Diversion Study.

The storm distribution was taken from the recorder chart (Figure 2).

The tabulated values were used because it was not possible to accurately
read shorter time increments from the chart. It is probable that more
intensive rainfall occurred during shorter time increments.

Runoff

Soil cover complex runoff curve number 90 was used to determine the
runoff volume. This approximates the work plan value that was used for
determining the 50-year design storm for the diversion. This appears
high but runoff volume is not important for this study. The comparison
of peak discharges and flow stage elevations determined by high water
marks to the design values was the objective of the study.

Storm Evaluation Studies

Water surface profiles were prepared by Toups Corporation engineers
using the Corps of Engineers HEC II program. The 10-yr and 50-yr
frequency storms and the floodwater retarding structure principal
spillway outflow discharge and elevation are recorded in Volume II of
their design report. This did not provide enough information to make
cross section hydraulic ratings. The planned cross section dimensions
were input for the SCS WSP2 program. The planned dimensions were used




-'linstead of the "as built" ones because differences were not significant
and they were more readily available. The design engineer used #229_
"n value"” for the central portion of the channel and .035 for the bank
sections. Because most of the flow is carried in the central segment
and the bank segments flow differences between the use of .030 and .035
are small, one segment sections using .030 were entered in the WSP2

program.

The output from the WSP2 program was used in a TR-20 program to model
the watershed. The convex routing method was used in the original study
and in this study. The point that incremental drainage areas enter the
diversion was altered based on a recent aerial photograph of the
watershed and the location where it was noted that excessive inflow
occurred. Selected time of concentrations are consistent with those
used in the watershed plan. Table 2 is a schematic of the watershed
showing incremental drainage areas and Tc values used in this study.

Five storms were routed through the watershed beginning with FRS 2. The
Type II, 24-hour, 50-year storm (3.6 inches) was routed to evaluate the
model. The resulting discharges and elevations compared favorably with
those used in the plan except in the upper reaches of the diversion. It
was later discovered that in this study it was assumed that an

.84 square mile drainage area flowed into the FRS. The original plan
entered this flow near the upstream end of the diversion. Because the
discharge from the FRS is the principal contributor to the peak dis-
charge in the upper reaches of the diversion, changes were not made.

Four additional storms using the 1984 storm time distribution were
routed through the watershed. Aerial distributions were varied to
obtain the best flow - high water mark relationship. Storm No. 5
appears to provide the best_Eglgpionship._though the high water marks
are generally higher than the generated elevationms. in.the central and
lower reaches of the watershed. This could be partly due to the reduced
channel capacity caused by silt bars. Table 3 is a summary of these
results. This shows that rainfall above the floodwater retarding
structures probably averaged less than 3 inches and ranged from 5 to 7
inches below the FRS.

The incremental drainage area peak discharges for each of the five
storms and the capacity of each side inlet structure are shown on
Table 4. It is noted that Storm 1 discharges compare favorably to the
capacity of the side inlet structures. This is expected in as much as
the same storm and Tc were used. However, the location of side inlet
inflow differs somewhat. A study of the drainage area flow patterns
shows that the location of inlet flow is subjective.

Generally, channels were used to divert flow to the inlet structure
location. Flow in these were partially blocked by sediment bars result-
ing in over-bank flow before the inlet structure capacity was reached.
In some locations these breached the bank between the training channel
and diversion. This occurred in the upper reaches of the diversion
where the design flow of the structure was not exceeded as well as in
the central and lower reaches.



The study shows that the September 2, 1984 storm exceeded the 50-year
frequency design storm in the central and lower reaches of the diver-
sion. Flows, based on high water marks, were estimated to be about 2
times design flows near the diversion outlet. This did not appear to
have caused significant damage to the diversion channel.

The location of inflow to the diversion is subjective, but a recent
aerial photograph and onsite studies show that side inlet structures
were not always located where needed. Also the limited capacity of the
below natural ground channels used to divert flow to the side inlet
structures were reduced by sediment bars resulting in over-bank inflow
to the diversion. This caused damage to the upstream bank of the
diversion and in some locations, left sediment bars in the diversion
channel.



Yok
3 ‘Sij ;

TABLE 4
HAROQUAHALA VALLEY WATERSHED
Saddleback Diversion

Peak Discharge from Incremental Drainage Ar,

TYPE 11
STATION DESIGN STORM DIST. 1984 STORM DIST
Drainace  Discharge Drainage Storm 1 Storm 2 Storm 3 Storm
Arca Area
Mi cfs Mi2 cfs cfs cfs cfs
1000 .840 773
1090 .27 362 250 250 250
1500 .02 44 20 20 20
2200 .293 355
3000 <15 271 142 142 142
4500 .29 471 272 353 353
5500 .10 193 95 123 123
6500 .02 44 20 26 26
6800 .554 739
7500 .53 512 451 591 132
8500 /53 K12 451 591 732
8700 1.075 956
9500 .14 253 132 17] 210
11000 .60 643 524 766 847
12200 1.304 1220
12500 .61 653 533 779 861
13000 .16 206 147 214 236
16000 1.06 830 856 1390 1655
17000 1.07 888 864 1404 1670
17500 .16 204 147 235 279
18000 2.323 1740
18500 26 320 235 377 448
20500 1.17 894 917 1490 1774
22500 1.08 825 846 1375 1637
23500 .10 181 94 150 178
23800 2.623 1792
23900 .43 - 528 389 626 743
24400 .4323 437
NOTE: Storm 1 is 24-hour 50-year Type II Storm - 3.6 inches
Storm 2 is 1984 storm distribution - 4.00 inches
Storm 3 is 1984 storm FRS to Sta 3000 - 4.0"; Sta 3000 to Sta 9500 - 5.0"; St
Storm 4 is 1984 storm FRS to 3000 - 4.0"; Sta 3000 to Sta 6500 - 5.0"; Sta 650t
Storm 5 is 1984 storm FRS - 3.0"; FRS to Sta 79 - 5.0"; Sta 6500 - Sta 13000



TABLE 2
Harquahala Valley Watershed
Saddleback Diversion

1984 Storm TR-20 Schematic

Station Drainage Area Tc
Increment Total
FRS 2 0 29.56 29.56 3.26
Sec 1 1090 .27 29,83 »37
Sec 2 1500- .02 29.85 .09
Sec 3 3000 +15 30.00 .23
Sec &4 4500 9 30.29 .28
Sec 5 5500 .10 30.39 «20
Sec 6 6500 .02 30.41 .08
Sec 7 7500 +53 30.94 .78
Sec 8 8500 +53 31.47 .78
Sec 9 9500 .14 31.61 .23
Sec 10 11000 .60 3221 67
Sec 11 12500 .61 32.82 .67
Sec 12 13000 .16 32.98 .41
Sec 13 14000 0 32.98
Sec 14 15000 0 32.98
Sec 15 16000 1.06 34,04 1.00
Sec 16 17000 1.07 35:11 1.00
Sec 17 17500 .16 35.27 - .45
Sec 18 18500 .26 35.53 .52
Sec 19 19500 0 35.53
Sec 20 20500 Ll 36.70 Lal2
Sec 21 21500 0 36.70
Sec 22 22500 1.08 37.78 1.12
Sec 23 23500 .10 37579 +23
Sec 24 23900 .43 38.22 +33
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. ) TABLE 3
e N HARQUAHALA VALLEY WATERSHED
N Saddleback Diversion
N ol v\¢ Sunmary of TR20 Flood Routings
VAl 1AM
50-yr Storm HECIT S(mm No. 1 1984 Storm Storm No. 2 Storm No. 3 Storm No. 4 _Storm No. 5
Station  TR20 Disc. Elev. Disc.  Elev. Elev. Disc.  Elev. WM Disc. Elev. HWM Disc. Elev. IWM Disc. Elev. WM
Sec # cfs it cfs ft. ft. cfs ft. Diff. cfs ft.  Diff. _cfs ft. _Diff. cfs ft.  DIiff.
FHS 2 764  1189.4 755 1189.1 1182.9 802  1190.5 802 1190.5 802 1190.5 739 1188.6
82 950 1179.1 )
100 (1177.9) 1177.6 (1178.1) -.5 (1178.1) -.5 (1178.1) -.5 (1177.8) -8 -uv-#
1090 1 1090 1177.1 762 1175.9 802  1176.1 802 1176.1 802 1176.1 739 1175.8 '
1500 2 1160 1176.3 762 1175.0 1175.8 802 175.1 .7 802 1175.1 .7 802 1175.1 .7 748 1174.9 6.1
2950 1167.2 (1167.3) -1 (1167.3) - (1167.3 -.1 ]
3000 3 1370 1167.1 896 1167.6 835 1167.4 835 1167.4 835 1167.4 852 (1167.4) =1 . ¢
3500 1370 1165.8 N ;
3700 (1165.5) 1164.9 (1165.1) -.2 (1165.1) -.2 1165.1 .2 165.2 <A -»*
4000 1370 1164.7
4100 (1164.5) 1164.3 1164.1) .2 1164.2) .1 1154.2’ A 1164.3) ~2 —
4250 (1164.1) 1163.8 1113.7) O 1113.8) 0 1113.8) 0 1113.9) ~,1-.\
4500 ] 1500 1163.5 1242 1163.3 1012 1162.9 1073 1163.0 1073 1163.0 1140 1163.1° :
5000 1500 1162.3 :
5200 (1161.6) 1162.1 (n161.2) .9 (161.4) .7 (1161.4) .7 (1e1.5) .8 ¢
5500 5 1500 1161.1 1311 1160.9 1069  1160.5 1172.6 1160.7 1172.61160.7 1244 1160.8
6000 1500 1160.3
6125 (1160.0) 1160.0 (1159.7) .3 (1159.9) .1 (1159.9) .1 (1160.0) .2 =
6500 6 1900  1159.2 1211 1158.5 1078 1158.2 1182 1158.4 1182 1158.4 1252 1158.5
7000 1900 1158.1
7500 7 1900 1157.2 1682  1156.5 1522 1156.4 1768 1156.6 1907 1156.7 1977 1156.8 .
7700 1156.0) 1157.1 1155.8) 1.3 1156.1) 1.0 iIISG.Z; .9 1156.3) 1.0 « ¢
7900 1154.4) 1156.9 1154.2 7 1154.5) 2.4 1154.7) 2.2 1154.7) 2.2
8000 2350 1155.8 A :
8500 8 2350 1150.6 2137 1150.4 1962 1150.2 2350  1150.6 2628 1150.8 2690 1150.8
8000 (1149.6) 1151.1 (1149.6) 1.5 (1150.0) 1.1 (1150.3) .8 {1150.3) .8
9000 2350 1149.6 : .
9500 9 2590 1148.6 2103 1148.2 2049  1148.2 2465 1148.5 2773 1148.8 2043 1148.8
10000 - 2590 M47.7
10400 (1146.8) 1148.7 (1146.8) 1.9 (1147.3) 1.4 (1147.6) 1.1 (147.6) 1.1
10500 2860  1146.7
1000 10 2860 1145.8 2583 1145.9 2591  1145.9 3180 1146.5 3572 1146.8 3640 1146.9 )
11500 3250  1144.7 1144.8) 1145.8 1144.8) 1.0 1145.4) .4 1145.7) .1 1145.7) O~
12000 3250 1143.6 1143.7) 1145.1 1143.7) 1.4 1144.4) .7 1144.7) A 1144.7) .47
12500 11 3250 1142.7 3044  1142.6 2996  1142.6 3902  1143.3 4376 1143.6 4440 1143.6
12700 (1142.3) N43.7 «(1142.3) 1.4 (143.0) .7 (1143.3) .4 (1143.3) .4~
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Station
13000 12
13500
13800
14000 13
14400
14430
14467
14519
14700
15000 14
15500
16000 15
16300
16500
17000 16
17500 17
17900
18000
18200
18500 18
18800
19000
19500 19
19600
20000
_ 20100
20500
21000
21200
21500 21
21900
22000
22500 22
23000
23500 23
23600
23650
23696
23700
23711
23900 24

20

OTE:
E. 50-yr storm discharge and elevation taken fyrom Design Report Volume 11, Pagye 3.1-27 to 33

TABLL 3 - Paye 2

kM
S0-yr Storm NECIE  Storm Ho. 1 1934 Storm Storm f. 2 Storm Mo 3 Storm Ho. 4 Storm to. 5 :
= s Disc. Elev. [lev. Disc. Elev. 1M Disc. Elev. WM  Disc. Elev. WM Disc. Elev. WM
LR M L B M B OB B DU, s B, IMTE. oFS TE.  DIIf. &5 ft.  Diff.
3500 1141.6 3105 1141.9 307 (Ma9) 4070 1142.6 4565 1142.9 4627  1143.0
3500  1140.6 3
(1139.8) 1140.3 (1139.9) .4 (1140.4) -.1 (1140.7) -.4 1140.7 -4 °
3740 1139.5 3051 1139.3 3100 1139.4 4059  1139.8 4552 1140.1 46.14 1140. 1
3740 1138.3
(1138.0) 1137.4 (1138.1) -.7 (138.5) -1.1 (1138.8) -1.4 (1138.8) -1.4 7
3740 1137.8
3740 1132.4
(1131.3) Nn3.s (1131.4) 1.1 (1131.9) .6 (1niz.aa) .4 (1132.1) A
3970 1131.2 2994 1130.6 3094 1130.7 1049 1N.2 4543 1131.4 4605 1131.4
3970 1130.)
4320 1129.0 3792 1128.8 1916  1128.8 £404  1129.5 6170 1129.8 6228 1129.8 #
(1128.2) 1130.8 (1i28.2) 2.6 (1129.0) 1.8 (1129.3) 1.5 (1129.3) 1.5
4320 1127.9
4320 1126.9 4571 1126.9 4742 1126.9 6769  1127.8 7803 1128.1 7854 1128.1
4720 1125.8 4587  1125.7  1127.7 4847  1125.8 1.9 6943  1126.7 1.0 8005 1127.1 8060 1127.1
(1124.8) 1126.9 (1124.9) 2.0 (1125.8) 1.1 (mze.2) .7 (1126.2) iZ
4720 1124.8 |
(1124.1) 1126.4 (1124.3) 2. (1125.1) 1.3 (1125.5 9 (1125.5) .9
4720 1123.6 4601  1123.4 5M9  1123.6 7229  1124.4 8350 1124.8 8404 1124.8 -
(1122.8) 1125.0 (1122.9) 2.1 (1123.8) 1.2 (124.2) .8 (1n24.2), .8
5110 1122.5 : .
5110 1121.4 4542 1121.2 5013 1121.3 217 N22.2 8330 1122.5 8393 1122.5
(1120.7) 1123.7 (120.8) 2.9 (ma21.72) 2.0 (122.1) 1.6 (mzz.1) 1.6
5110 1120.2 ‘
(1nzo.0) nez2.7 (120.2) 2.5 (1121.1) 1.6 (1121.5) 1.2 (na2i.s) 1.2
5110  1119.2 5326 1119.3 5889  1119.5 8668  1120.4 10082 1120.9 10134 1120.9
(118.0) 1120.0 (118.1) 1.9
5430 1117.0 5257  1117.2 5881  1117.5 8657  1118.6 10063 1119.1 10115 1119.1
(1116.3) 1118.6 (116.5) 2.1 (117.8) 1.1 (1118.0) .6 (1118.0) .6
5430 1116.0
5750 1114.8 5939 1114.9 6678 1115.1 9979  1116.1 11649 1116.5 11700 1116.5
5750  1113.7 (1113.5) 1s.2 (13.8) 1. (1114.8) .4 (ms.2) .2 (1115.2) o s
5750 1112.3 5891  1112.2 6738 1112.5 10070 1113.4 11758 1113.8 11810 1113.8
(1m2.0 (111.9) 1Mm4.2 (1mez.2) 2.0 (1113.2) 1.0 (113.6) .6 (1113.6) .6
5970 1111.9 .
5970 1111.4
(nn.z2) ma.z (nn.s) 2.2 (1n12.5) 1.2 (m3o) .7 3.0 . A
5970  1110.9
5095  1101.8 7025 1102.2 10530 1103.3 12307 1103.8 12355 1103.9

FRS 2 spillway rating llydrology Documentation supplement No. 1, Paye 107

3. Sturm No.
Storm No.
Storm No.
Storm No.
Storm No.

4. [levation

2
3
]
5
s

is 24-hour 50-year Type 1l storm 3.6 inches

is 1984 Storm distribution -- 4.0 inches

is 1984 storm distribution FRS to Sta 3000-4.0"; Sta 3000 to Sta 9500-5.0";
is 1984 storm distribution RS to Sta 3000-4.0"; Sta 3000 Lo Sta 6500-5.0";
is 1984 storm distribution IRS-3.0"; RS to Sta 6500-5.0"; Sta 6500 to Sta |
shown in parenthesis are interpolated values,

Sta 9500 to Sta 13000-5.5"; Sta 13000 to Sta 23900-6.0"
Sta 6500 Lo Sta 13000-6.0"; Sta 13000 to 23900-7.0%
3000-6.0"; Sta 13000 to Sta 23900-7 .0"



TABLE 4
HAROUAHALA VALLEY WATERSHED
Saddleback Diversion

Peak Discharae from Incremental Drainaqe Areas

TYPE 11
STATION DESIGN STORM DIST. 1984 STORM DISTRIBUTIONS SIDE INLET
Dr:inaue Discharge Drainage Storm 1 Storm 2 Storm 3 Storm 4 Storm 5 Station Capacity
rea e | Area
Mi cfs M Hi2 _cfs cfs cfs cfs cfs cfs
1000 ) .840 9z 773 TN Oef 700 80 (¢
1090 2 v 36¢ o 2 .27, 362 250 250 250 325
1500° 24,02, ! 44 20 20 20 26 1390 360 (D
2200 29371 355 _
3000 (3 4% 02 ok 3 .15 271 142 142 142 184 2900 180 (%
N 4500 8 14 1% w4 .29, -+ 4N 272 353 353 353 4161 180 (&
B\t 85000 =3) g 08 ox 5 .10 193 95 123 123 123 5200 210 % -
L eson (& 112 17 o ¢ .02! a 20 26 26 26 6125 180 (L)
i 6800 S54 v 739 Y
7500 .53 ), . 512 451 591 732 732
8500 : o iq .53, 512 451 591 732 732 8012 1020 (7
8700 . ‘71 1.075 17 956 956
9500 (% 'L I ok 7 .14! | 253 132 171 210 210. 9408 205 (%)
11000 (@) 57 <25 P .60 643 524 766 847 847 10814 545 @)
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TABLE 1
Harquahala Valley Watershed
Saddleback Diversion

Structure Damage Study - September 1984 Storm

str 2 = Sta 13490 Structure did not overtop but overtopped
training dike DS of structure.
Sta 15+00 HWM side entrance channel 1180.6
Sta 15+00 HWM diversion 1175.8
Str 3 - Sta 29+00 Structure Overtopped .4 foot =*
Sta 29+50 HWM side entrance channel 13731
Sta 29+50 HWM diversion 1167.2

Sta 31+00 to 35+00 overbank inflow to diversion

Str 4 - Sta 35+50 Begin side entrance channel
Sta 37400 Flow over side entrance channel bank .4'
Sta 37+00 HWM diversion 1164.9
Sta 38+50 Flow over entrance channel bank
Sta 41400 HWM side entrance channel 1167.4
Sta 41+00 HWM diversion 1164.3
Sta 41+54 Side entrance channel bank breached
Sta 41+61 Str 4
Sta 42+50 HWM diversion 1163.8
Sta 44+00 Side entrance channel bank overtopping
Sta 51+90 HWM side entrance 1164.2
HWM diversion 1162.1
Str 5 - Sta 52400 2L £ PR S
Sta 52+50 Side entrance overtopped /. @
Str 6 - Sta 61+25 Not overtopped =i B
Sta 61+25 HWM diversion T e T i 4e 7e: = 1160,0

Sta 63+50-66+00 Side entrance overtopped
and breached in places.

Sta 68+50 Side entrance overtopped & breached

Sta 73+00 Side entrance channel begins overtopped
in/out

Sta 77+00 HWM side entrance channel 1161.6
HWM diversion 1157.1

Sta 79+00 HWM diversion 1156.9



Str 8

Str 9

Str 10

Str 11

Str 12

Sta
Sta

Sta
Sta
Sta
Sta
Sta
Sta

Sta
Sta
Sta

Sta
Sta

Sta

Sta
Sta
Sta
Sta
Sta

Sta
Sta
Sta

Sta
Sta
Sta
Sta
Sta
Sta

Sta
Sta

Sta

Sta

Sta
Sta

80+12
86+00

88+00
88+60
89+00
90+00
91+60
93+00

94+08
101+00
103+00

104+00
105400

107+00

108+00
109+00
115+00
117400
120+00

121400
127+00
127400

128+30
128+80
134400
135490
138+00
139+40

144430
147+00

155+75
158+00

161+00
163+00

=

'Pzgg.
Eroded around both abutments 2

Terrace begins~breached at 86+80
HWM diversion

Terrace breach

Begin breach & severe bank erosion
Begin gside inlet to Str 8

Begin side inlet embankment overtop
Severe bank erosion

Eroded around both abutments

Side entrance overtopped to here
Begin side entrance channel to Str 9
some flow around end

HWM diversion

Entrance overtopped severe bank
erosion

Entrance overtopped-severe bank
erosion

it '

S

N. abutment overtopped

Hoge w2

HWM diversion
Begin side inlet chammel to Str 10

Side inlet channel overtopping begins

HWM diversion
HWM side inlet channel

P E o I SR P Y e i
Str 10 i " O P
o g, TIA8. T

e g e <t

r

HWM diversion ERD- Y
Side inlet overtopped 7

Str overtopped Dl 5% B0 s

HWM side inlet -
Side inlet channel overtopped
Side inlet channel breached
HWM diversion

Side inlet channel overtopped
and breached-severe erosion
HWM diversion

HWM diversion

Side inlet channel overtopped
and breached.

Side inlet channel overtopped
and breached.

Side inlet channel blocked with

st

gravel bar. ~

Breached around both abutments

HWM diversion

Side inlet channel overtopping begins

severe erosion.

ap ©
; -
Over bank flow to here narrow o

Zoteiat
Dkt  grebe b D2t e o
Sheet flow severe bank erosion wis &7 7ees” Coifod in Lo

- '1145.8

Begin side inlet channmel to Str 13 < 7/
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1151.1

1148.7
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1145.1
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1140.3

1137.4
1132.5
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2 a,a Mhed
- . LI oo i 7it"-"
_l_" aliYy s oy iy .
Mgt =
str 13 - Sta 170400
Sta 171420 Side inlet channel breached. t
o~ 247 ;;:n—-;'
Str 14 - Sta 174+00 Washed around both abutments ﬁ'] o 27
Sta 175+00 HWM side inlet channel i"”'3 - 1129.6
HWM diversion e T 1127.7
Sta 177+00 Severe erosion to here
Sta 179+00 HWM diversion 1126.9
Sta 179+00 HWM side inlet channel L128.7
Sta 182400 HWM side inlet channel 1127.3
HWM diversion 1126.4
Sta 182+70 Side inlet channel breached
to Sta 183+50
Str 15 - Sta 184+00 Eroded both abutments -~ = . “'h:'=ﬁw"‘
Sta 188+00 HWM diversion - - "1125.0
Sta 190+00 Stream starting to cut into Div
Sta 195+00 Begin overtopping DS
Sta 196+00 HWM side inlet channel 1125.4
Sta 196+30 Breach into diversion
Sta 197+50 End breach into diversion
Sta 198400 HWM side inlet 1125.4
HWM diversion 1123.7
Sta 199450 Begin breach into diversion
Sta 201+00 End breach into diversion
HWM side inlet 11233
HWM diversion 1122.7
Str 16 - Sta 202400 The structure not referenced RS R
in notes and does not appear on 5%:‘_ 5 * f“
photo. As built plans show it Y L
in place. It appears that the R
inlet may have been shaped and no o
structure built.
Sta 202+75 Cut into diversion 3' deep 30' wide
Sta 207450 Begin breach into diversion
Sta 212400 HWM side inlet 1121.7
HWM diversion 1120.0
Sta 219+00 HWM side inlet 1120.1
HWM diversion 1118.6
Str 17 - Sta 220+80 Eroded US abutment overtopped .
US & DS 25" oy e TR
Sta 221450 HWM side inlet  ©° el SESYT O 1190.0
HWM diversion ¢ = ool - 1117.6
Sta 230400 HWM diversion AR T o, BERTT T TI1S.5
Sta 236+00  HWM diversion il R 1114.2
Sta 237+00 HWM diversion =27 st 1113.7
STt - el TSRS G
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-PROJECT TITLE: Saddleback F. R. S. & Diversion

WATERSHED AND RELATIONSHIP TO OTHER STRUCTURES: Harquahala Valley Watershed
This structure sits just below the Harquahala F. R. S. & Floodway

LOCATION: T2N R8W Sections 34, 27, 28, 21, 16, & 17
This project is about 8 miles west of Tonopah, Arizona, and just south
of Interstate 10. Travel south of Tonopah to Salome Road, then west
about 7.5 miles to south end of structure.

AUTHORIZATION: Watershed Pretection and Flood Prevention Act, Public Law 566,
83rd Congress

FEDERAL SPONSOR: Soil Conservation Service

LOCAL SPONSOR: Flood Control District of Maricopa County
Buckeye - Roosevelt NRCD
Wickenberg NRCD

DOCUMENTATION: Final Environmental Impact Statement dated March 1977
Harquahala Valley Watershed
Supplemental Watershed Work Plan No. 1, March 1977

CONTRACTOR: M & B Contracting Corp.

DATE OF CONSTRUCTION AWARD: September, 1980
DATE OF FINAL ACCEPTANCE: April 7, 1982

FUNCTIONTAL DESCRIPTION:
This structure receives water from the Harquahala F. R. S. discharge and
runoff water from a 29.6 square mile drainage area. This water is
routed through the principal spillway at the south end of the structure
into the Saddleback Diversion Channel to a tributary of the Centennial
Wash.

PROJECT FEATURES:

Type of structure............ Compacted earthfill with center drainage core
Top of structure elevation...1193.0

Length of structure.......... 5.27 feet

Maximum height......ccvvun... 22 feet

Top crest Width...i.c.venenaas 12 feet

Spillway crest elevation...... No emergency spillway

Spillway capacity.oeececoons o



Drafnage areld..u.evssss s vamaas 29.6 square miles

- Storage capaCity.qvevissrvspas 42.47 acre feet
Maximum water surface elevation....1193.0
Ereoboar i e ot emrs, e wiere s
Peak inflow...coveerennennannsn
Peak OULFTOW. .. cosewssissnsiwns
Drawdown time....... &R e e 8.5 days

Principal outlet discharge rate....1100 CFS
Principal outlet structure.....8' x 10' concrete conduit

LEVEL OF PROTECTION: 100-year flood

Costs:

Federal: $1,800,000.00
Local: Land, relocations, engineers; total $349,460.00
ADWR OPERATIONAL CERTIFICATE ISSUED: date
ENCLOSURES: Site Map - Attached
Stage Storage Curve
Stage Discharge Curve - Attached
Storage Discharge Summary
Area and Capacity Curve - Attached

DAM SAFETY STATUS
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MAINTENANCE RESPONSIBILITIES

Structure:

Saddleback FRS

6A331

Bank Protection - Riprap acres
Bridges - Pedestrian each
Bridges - Vehicle each
Culverts, Box each
Culverts, Pipe each
Drainage Channel - Lined feet
Drainage Channel - Unlined miles
Drop Structure 2 each
Embankment 24 acres
Embankment, Soil Cement acres
Fencing 54,912 feet
Floodway - Lined feet
Floodway - Unlined acres
Gated Outlet 2 each
Gates 24 each
Gutters, Concrete faet
High Flow acres
Landscape acres
Low Flow 92, acres
Manholes each
Meter Houses each
Qutlet Structure 1 each
Pilot Channel miles
Pool Area 879 acres
Principal Qutlet 65 feet
Ramps, Concrete feet
Retaining Wall feet
Right-of-Way acres
River Clearing acres
Roads - Asphalt miles
Roads - Dirt 10. miles
Side Inlet each
Spillway - Earth acres
Spillway - Lined feet
Stilling Basins ? each
Stormdrain Pipe feet
Trash Racks 2 each
Vegetative Drains ? each




PROJECT TITLE: HARQUAHALA F. R. S.

WATERSHED AND RELATIONSHIP TO OTHER STRUCTURES:
Harquahala Valley Watershed
This Structure sits above the Saddleback F. R. S. and just
above and parallel to the Central Arizona Project.

LOCATION: T2N R8W Sections 4 & 5
T3N R8W Sections 30,31 & 32
T3N R9W Sections 26,25,24,23,22,21,20 & 19
T3N R10OW Sections 24,23,22 & 15
This project is about 13 miles west of Tonopah, Arizona, just north
of Interstate 10. It is just north of and adjacent to to CAP
Aqueduct west of Burnt Mountain.

AUTHORIZATION: Watershed Protection and Flood Prevention Act, Public Law, 566,
83rd Congress.

FEDERAL SPONSOR: Soil Conservation Service

LOCAL SPONSOR: Flood Control District of Maricopa County
Buckeye - Roosevelt NRCD
Wickenberg NRCD

DOCUMENTATION: Final Environmental Impact Statement dated March, 1977
CONTRACTOR: M. M. Sundt Construction Company

DATE OF CONSTRUCTION AWARD: September, 1981
DATE OF FINAL ACCEPTANCE:

FUNCTIONTAL DESCRIPTION: How it works - It collects runoff water from a 102.3
square mile area and routes it to the east end of the
structure. The water is routed through the principal
spillway and then through several drop structures of the
Harquahala Floodway to the low flow channel of the
Saddleback F. R. S.

PROJECT FEATURES:

Type of Structure.....ccovswesnese ..Compacted earthfill with center drainage core
Top of structure elevation......... 1419.7

Length of structure........... cese.11.5 miles

Maximum height.ii::sisvmmvassessnsn 55 feet

Tap Crast WHath. .. s ammnnassniseia 14 feet

Spillway crest elevation......... ..1408.4



Spillway capacity....... T PSP TR 9650 CFS

Drainage area.....ceeeeeeeeee e RalE 102.3 sqyae miles

Storage .Capacity. . . cesvmmemse e s o4 10,911 acre feet

Maximum water surface elevation....1412.66

Freeboard. v o s s svwmaysasssssa o v s

Peak inflow....cceveue CEEEREE R R

Paak oBtFlOWeesss s sunmmpvoinssaasss

Drawdown time...ceeeereerennnennens 9 days

Principal outlet discharge rate ..485 CFS

Principal outlet structure......... 4' x 12' concrete structure into 48" diameter

ungated pipe
LEVEL OF PROTECTION: 100-year Flood

COSTS:
Federal: $8,500,000.00
Local: Land, relocations, engineers; total $

ADWR OPERATIONAL CERTIFICATE ISSUED: date
ENCLOSURES: Site Map - Attached
Stage Storage Curve - Attached
Stage Discharge Curve - Attached
Storage Discharge Summary - Attached
Area and Capacity Chart - Attached

DAM SAFETY STATUS



/ CENTENNIAL

SALOME TI. / \\ SR R

COURTHOUSE ROAD

Ground Breaking
Site

BURNT MTN,
l“f-"ui'_.

HARQUAHALA™Y 1 N
L3
‘ a‘ "\“

FLOODWAY 2

NRITTS

v 4 —_——
/ ‘\\\\e\)
<l

SADDLEBACK FRSN

o
SADDLE MTN.

BASELINE

pa )
/ . \'\3‘&‘ \il‘g%

SADDLEBACK /
DIVERSION \I

I ‘

“54%‘\ \]

ROAD




. ”:.(:n....a.i stk e g smones “la” -
e R i \ﬂ;;l.l..l |..r!|.i..lhn,w|

¥ oz ".,” .
Py o b .. .
- - q-. ; > | somen s ssimbe £ na Ba o 20 3 1
i - wm, i o h o g ey 7 T M
o - = EEE b,
all B % .S..-. . B .dl,. O e EEEC L e R e oy =
; . TR D headl. o - - - aiilady o wom i .
o B e A Ll E g = iy s = e
7 m D | S B S g
B T 2 - S -2 O Y (N SN bt P e i = A 8 o
' PO (R m O I o L S R bl il W hate et o 1|||“.|[_... S R R , 5 :
- B - ..il_xruH].l- - o — o e iy T en s P = e e
e s 1 i o ¥ P WL S S i - 1Ak HW._&UIIIL.J..T;R | -
SR R V‘r & L81- . o . R s (IE T Bl et o B A
R e as a (L e R T R e Rl & i e d s Aw. = s
s ok 1 o i O v e g it bl . ol - | 4 SO a8 (4 b
5 . - ‘TWWN: ad B, Has Y B B B O e Tl [ il S .-1..— sEhee o
. % e e I | E o e o supfe b 1 R [ R I T
5 e Bt m.ﬂV. B S TR St o SRS o o R R e e e S, s e
+ '\.‘AJ‘ 4 5 = 2 A« i e .v Som e g ks ._|u|ql.+|+l..l.._ g — S i TSR -
T T || Py R W ! - | e~ =007 i D = IR I R
..--,.‘.rﬂp,y.uufu:raﬂi;i.‘lr.. NG (1 H N A w.u.mﬁ iy __“ e h.‘-ﬂ_ﬂ L i Hd. o 90 AT 5

ELé

il ol

ey

R e R e

’MA & B Y

Pee g
EW)

"

Tt

OP

e

q
~

i

!
=

et i
o
PAL.

PriNc

—+

T E M ERGENCY 46 PiLoAY [ERRpaT. TEL

T

T

i

| i i
5 ¥ pi i ]
¢ ey s : _ iy —-
: ! =l L | I 2
' [
S1 i e - UM T | - e v
i 1 ; i !
R = 0 Y wonfagebiag Z
: i f } |
L e L ¥ sopemrer
- - " oE
- i .

[elej=pd

/

SPILLWAY: D

1420
\4o0 :
1240

1410

TS W PA0QY 13324 W NaollvnaTg

‘ON, 80r

4 TONL 1 AT S




HE
= 3
i SRR

B

-4~ -

. S eSS T

s e 2

! 1 |
e e

vhad B ma—e e

L.L..Tﬁ# Y«L 1 A fos

S5

e

By |
M
o
1

E

s e St

o

SR S

1

T i i

M,Y...IT:LTW
it ed i

5 L CIES S . 05 S S

S S

=TT

} R
e

-

1
T
HEH = 4
1
-4t
f e F
.-i

- ‘. .T

o oF Dar ELEviiY o8

EmerGENCY' SP

ELeV.

HOSY: it e

4

1440

142.0

L3338 NI

AIT

Hiliise

Capacry 1§ Aces Peer ||
RVES:

T
e
R

I

‘.
13t
+

i |

-1
——
|.

[

g

B

iy

: l

/—\RE'A & CAPAC

T

: U ¥
—_——

‘ON 80r

YR 13RS



V)I | S S ‘ el

. 9 =
\;Sur_fbce Anga /1 Acres
o Q
AN
8‘ 'ni"v'. .

500
2000

1440

/420 T‘.—’P of Darmmy_Elev. /4/<9_-7—7 N

Emergdmncy S ///Wa
( Elev. f%s f

360, S 8 g '. Q.
_ 3 N .

LY ) ~ ' 2 Q™
Q 0 S

Srorage C‘a,oac:/fy . Acre Faet

RESERVOIR STAGE STORAGE ‘CURVE |-

Hofcbu LA

30000l

- = 5% " Wi & ve ® B o) “ . - - " -
oy, 9] T TLI A0% -5 LR R
RO R T 3 o Ay O PR T
. . - i, A P . O RO R R 5 i .k
. 2. o [ o i aly, o
“ " S Slaw. o Gy | GitE JOeegneal B ok
. < ; e L At D! T U LAl 1 &



~(

| LS 93/u5 23|

~

-~ ":;" -.aa':pn?.\mmﬁl.ﬂ,ﬂ

WL

/
/

g ——
or St 934,.% -

|4
L

935+ 3493

I

|

WA SNl s s

prm i o r——

: ;I_Frfn‘_c;qOQI Spll/ ay
R A

~emergency Spillway

| 5):7'0/0 of Ipm Elev. /4

ke

C'omg:'r.l ed Spillways

ree?. |

P

o

. Efevarion

rast -Eteye

. /fﬁ,e@v 1412 .66 f’

1
&

i

-

[ i
408.4-— —

5

|

S Lrincipal .

2500

)

2500

oillwoy Créist Eler. 138737

N

/5000

ki

| 5000
500

Discharge in C.1s.

. ~ SPILLWAYS STAGE DiSCHARGE CURVF}L 4

=

ﬁ/d/?fl/ﬂéaé? ;‘—E\S




6A330

MAINTENANCE RESPONSIBILITIES Structure:

- Harquahala FRS
Bank Protection - Riprap acres
Bridges - Pedestrian each
Bridges - Vehicle each
Culverts, Box each
Culverts, Pipe each
Drainage Channel - Lined feet
Drainage Channel - Unlined miles
Drop Structure 1 each
Embankment 400 acres
Embankment, Soil Cement acres
Fencing 62,000 feet
Floodway - Lined feet
Floodway - Unlined acres
Gated Outlet 3 each
Gates 20 each
Gutters, Concrete feat
High Flow 10 acres
Landscape g acres
Low Flow 57 acres
Manholes each
Meter Houses each
Qutlet Structure 1 each
Pilot Channel miles
Pool Area 1.304 acres
Principal Qutlet 464 feet
Ramps, Concrete feat
Retaining Wall feet
Right-of-Way acres
River Clearing acres
Roads - Asphalt miles
Roads - Dirt 29§ miles
Side Inlet each
Spillway - Earth acres
Spillway - Lined 150 feet
Stilling Basins 3 each
Stormdrain Pipe feet
Trash Racks 3 each
Vegetative Drains each
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COMPUTATION SHEET
SCS-ENG-523 Rev. 8-69

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
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PROJECT TITLE: Centennial Levee #1-Reach 1 of 2 (Under Construction 1984-85)
WATERSHED AND RELATIONSHIP TO OTHER STRUCTURES:

Harquahala Valley Watershed
This structure is just upstream of the west side canal which is a part of

the Harquahala Valley Irrigation system originating from the Central
Arizona Project Canal.

LOCATION: Township, range, section; description from well known physical feature;
how to get there:

T2N, R9W, Sections 5, 6 and 7
T2N, R10W, sections 1, 11, 12, 14 and 15
This structure is on the west side of Harquahala Valley, south of
Interstate #10 and about 13 miles west of Tonopah.
AUTHORIZATION: Watershed Protection and Flood Prevention Act, Public Law 566
FEDERAL SPONSOR:

U.S. Department of Interior
Soil Conservation Service

LOCAL SPONSOR(S): -

Flood Control District of Maricopa County
Harquahala Valley Irrigation District
Buckeye-Roosevelt NRCD
Winckenburg NRCD

DOCUMENTATION:

Watershed Workplan title/date; supplements EIS date approved:
Final Environmental Impact Statement accepted in March 1977

CONTRACTOR:

DATE OF CONSTRUCTION AWARD: October 1984

DATE OF FINAL ACCEPTANCE: |

FUNCTIONAL DESCRIPTION:
It collects sheetflow from a 21 square mile area and directs it to the
Centennial Wash. It also stops heavy flows in the Centennial Wash from

spreading out over a large agricultural area.

Reach 2 of the Levee will further contain the wash from spreading out
over agricultural lands.

PROJECT FEATURES:

Type of structure Compacted earth embankment with
' floodway channel along upstream side



Length

Drainage area

Dike Height

Centerline of Dike to centerline
of Floodway

Top of Dike

Capacity

Bottom width of Floodway

LEVEL OF PROTECTION: 100-year storm event
COSTS:

FEDERAL :

LOCAL:
ADWR OPERATIONAL CERTIFICATE ISSUED:

ENCLOSURES: Site Map Attached
Stage Storage Curve
Stage Discharge Curve

Storage Discharge Summary

4.53 miles

21 square miles

8 feet to 10.5 feet above Floodway
invert

260 feet

12" wide with 4:1 slope to floodway
7,540 CFS

80 feet with soil side slopes

There is a rock sill near the outlet
end of this floodwy at Centennial
wash.
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116261 14.8 7.3 0.0 0.0 0.0 10,00 1161.9 0.00051
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_HSP2 XEQ 11/21/84 HARQUAHALA VALLEY WATERSt (ENGO352/VSP24CF) PAGE
, REV 09/01/82 ) SADDLEBACK DIVERSION MCGIl:— 11716784 @
28000 47T outieT_To  2uBbreziid C i

e VB
RATING TABLE FOR SECTIO(;&;&R&;) DA= 8.7

NO. ELEV AREA CFsS mencececseecACRES FLOODED=~cccca= STARTING CRIT FRICTION
DAMAGE CHANNEL NON-DAM CSH ELEV SLOPE
0 1098, 0 0.0 0.0 g
1 1098. 3 107.1 87.5 0.0 0.0 0.0 10,00 1098.1 000169
2 109845 1577 17540 0.0 000 0.0 20,00 1098,2 0.00187
3 1098.8 269,.0 437.5 0.0 0.0 0,0 50,00 1098.4 0.00200
4 1099.2 409.6 875.8 0.0 060 0.0 100,00 1098.6 0.00199
S 1099.8 6277 1750,0 0.0 0.0 0.0 200,00 1098.9 ‘0600196
6 1100.3 801.0 262360 0.0 0.0 0.0 300,00 1099.2 000199
7 1100.8 96040 3%500.0 0.0 0.0 0.0 400,00 ) 1099.5 0.00196
8 1101,2 1099.7 4375.0 0.0 0.0 0.0 500,00 1099.7 0.00198
9 1101.9% 1228.1 525060 0.0 0.0 0.0 600.00 1100.0 000199
10 1101.9 1353.7 6123%.0 0.0 0.0 0.0 700,00 1100,2 0.00198
11 11022 146643 © 7000,0 . 0.0 0.0 0.0 800,00 1100.4 0.00200
12 110245 1581.6 781%.0 0.0 0.0 0.0 900,00 1100.6 0,00199
13 1102.8 1685.3 875040 0.0 0.0 0.0 1000.00 1100.7 0.00200
14 1104.1 217967 1312%.0 0.0 0,0 060 1500.,00 1101.6 0000199
18 110%.2 261063 1750060 0.0 0.0 0.0 2000.,00 1102.3 0,00200
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TABLE 4
HARQUAHALA VALLEY VWATERSHED
Saddleback Diversion

Peak Discharge from Incremental Drainage Areas

TYPE II

STATION DESIGN STORM DIST. 1984 STORM DISTRIBUTIONS
Drzinaae Discharge Drainage Storm 1 Storm 2 Storm 3 Storm 4 Storm 5 Station Capacity
rea Area s
Mi% cfs Mi2 cfs cfs cfs cfs cfs cfs
.840 773 780
1090 .27 362 250 250 250 325
1500 .02 44 20 20 20 26 1390 360
2200 .293 355
3000 .15 271 142 142 142 184 2900 180
4500 .29 471 272 353 353 353 4161 180
5500 .10 193 95 123 123 123 5200 210
6500 .02 26 26 26 180
7500 .53 512 451 591 732 732 :
.53 512 451 591 732 732 8012 - 1020
9500 .14 253 132 171 210 210 9408 = 205
11000 .60 766 847 545
535
.61 653 533 779 861 861
13000 .16 206 147 214 236 236 12832 85
16000 1.06 830 856 1390 1655 1655 15796 ° 880
17000 1.07 888 864 1404 1670 1670 17005 470
17500 .16 204 147 235 279 279 17398 180
: ; 235 377 448 448 18365 255
20500 ) i 7 894 917 1490 1774 1774 20200 800
22500 1.08 825 846 1375 1637 1637 22080 =2 805
23500 .10 181 94 150 178 173 S
23800 2.623 1792 ==
23900 .43 - 528 389 626 743 743 =4
24400 .4323 437 ” 2
NOTE: Storm 1 is 24-hour 50-year Type II Storm - 3.6 inches :
Storm 2 is 1984 storm distribution - 4.00 inches x
Storm 3 is 1984 storm FRS to Sta 3000 - 4.0"; Sta 3000 to Sta 9500 - 5.0"; Sta 9500 to Sta 13000 - 5.5"; Sta 13000 to Sta 23900 -6.0"
. Storm 4 is 1984 storm FRS to 3000 - 4.0"; Sta 3000 to Sta 6500 - 5.0"; Sta 6500 - Sta 13000 - 6.0"; Sta 13000 to §ta 23900 - 7"
Storm 5 is 1984 storm FRS - 3.0"; FRS to Sta 6500 - 5.0"; Sta 6500 - Sta 13000 - 6.0"; Sta 13000 to Sta 23900 -
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