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LAW OFFICES OF

Larry J. Richmond, Ltd.

LARRY J. RICHMOND

BARBARA U. RODRIGUEZ

JULIE M. LEMMON

MARGARET Y. RAY

Mr. Dan E. Sagramoso
Mr. Stan Smith
Flood Control District
of Maricopa County
3335 West Durango
Phoenix, Arizona 85009

1419 NORTH 3RD STREET

SUITE 100

PHOENIX, ARIZONA 85004

August 7, 1986

AREA CODE 602

TELEPHONE 271·0505

)

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 District'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,

.~ .7( \!, YY)'-- ?'
'--/4'.~.L/-t..<.....-' I I /. c...;c..e-?7!.....r'"1 (.rr--

! )
&.uIie M. Lemmon
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cc: Ed Opstein

Bob l'ayette •
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Cora Fernandez
Nick Karan

flllllO CIlMlROl DISTmCT
RECElVED

AUG 11 '86

C~ E~G l' HYDRO-,~;c--_.Assr i tilL
- '-ADMIM SUS?.-

C&O flt~-=-
E~GR

OESTROY

f\~MCE I
REMARKS J



D. E. Sagramoso, P.E., Chief Engineer and Generall'v\anager
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FLOOD CONTROL DISTRICT
of

Maricopa County

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

BOARD of DIRECTORS

George L. Campbell, Chairman
Carole Carpenter
Tom Freestone
Fred Koory, Jr.

Ed Pastor

)

AUG 21 1986

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

Subject: Meetin9 with Engineer on Steven's Property

Dear Ju lie:

On 8-20-86, Tim Sutko and myself met with Mr. Doug Toy from Fran7oy-Corey
Engineers to discuss the technical data on the floodin~ in the Harquahala
Valley which occurred on 9/2/84.

We explained to him the circumstances which lead to this event as we understood
them as a result of our initial gatherin~ of data. In particular, we discussed
precipitation and high water marks in the area. We explained that with this
information there is no justifiable reason for movin~ 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 modelin~ was
available to which we responded that without further advice from our attorneys,
we could not give it to him since it is still preliminary.

The meeting lasted approximately 30 minutes.

Sincerely,

)

a
~~··

. M. Rumann
ydrologist

~\DilO

,



" .
Ttlis report addresses th jesuits of a preliroinary hydrologic study on the

rainstorm which oc.:urred on SeptenlbH 1st and 2nd, 1984 in the Harquallal a
V~lley. The site is located apprc'ximately 60 miles west of Phoenix along
Interstate 10 See figlJre 1. The main I and use is agricul turp..

I )
INTRODUCTION f!\\:.1:i_,'rr".\• •, .

)

The major geographic featlJres within the study area are the Saddleback
Mountains to the east, Eagletail MOlJntains tlJ the soutll, Big Horn Mountains tfJ
the north, and Centennial Wash flowing from nc,rthwE!st to stluthE!ast thrc'lJgh the
center of the valley. The significa"t structlJres are Interstate 10, thp.
Central Ariwna Project (C.A.P.) Canal, thE! HarqlJahala Flood Retarding
StrlJdure (F.R.S.) and Floodway, and tile Saddlebad F.R.S. and Diversi.,n
Channel.

The plJrpose of this study is ttl determine what the runoff from the
September 1984 rainstorm would be without the Flood Contral District
structlJres. To accompl ish this the cc,ntributing watershE!ds were modeled using
HEC-I. Both pre-structure and post··strlJclure rlJns were put togetl1p.r f.Jr
cal ibratitln and comparison.

HYDROLOGY

To prepare the model ing for this rainfall-runoff event precipitation data
and high water mark information were gathered from a variety of sOlJrces; one nr
which was a recording gage. This gage recorded 6.67 inches Df rain in four
hLllJrs S8E! figure 2. Other precipitation values were outain.a:d by the Soil
Conservation Service fror" convE!rsations with lc,cal residents. The Ic.cation of
these rainfall values are plotted on Plate 1 and were IJsed to prodlJ':e thp.
isohyets fc,r this storm. In addition, Natitmal WeathE!r SE!rvicE! radar plots
support the location, areal distribution, and intensities of this storr".

The watersheds which contibute runoff from this storm cover approximately
500 s'~uare milE!s and are designated on U.S. Geological Survey 15 minlJtp.
quadrant topographic maps. Plate 1 show the structures plotted using as-blJilt
plans and air photos. The differences between pre- and post-structure subbasin
boundaries are evident on Plate 1.

The charateristics of the watE!rshed consist of a typical Mohave Desert
vegatation with elevations ranging from 1050 to 3500 feet above sea level and
agriclJltural farms across a broad alluvial valley floor. Slopes on the
foothill s of the surrounding mOlJntains, such as those for Subbasin A, are
approximately It.; while those on the valley floor arE! very flat, typically
O.OIt.. Fnr modE!ling purposes SCS curve numbers of 79 and 87 were used f'Jr
agricultlJral and desert soils respectively.
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MODELING

Two separate Hec-l rnodel s were run. One to model the stc,rm runoff for
conditions as they exist, with the structures (post-structure). The other to
rnodel the runoff for conditions prior to the installatitlO of the structures
(pre-structure). Corllparing the results of the two reveals the affect of th"
structures on the study location.

The basin was divided into subbasins for modeling purposes. Since the
majority of runoff from this site occurs as ov"rland flow, the kinematic wave
routing method of HFC-l was used DO most of the subbasins. The unit hydrograph
technique was used on the remaining subbasin.

The subbasin precipitation anlOlJnts were measured using the isohyetal
method. The storm distributions for these amounts were estimated using
intensities from the recording gage.

Table 1 compares the pre- and post-structure subbasin areas and
precipitation values. The subbasins that show differences between pre- and
post-structure area and precipitation indicate that the areas and their
respective precipitation amounts were affected by the structures.

TA81.E 1

~:UBBASIN PF:E-STRUCTURE POST-STUCTURE

) FIREA
SQ. MI.

PREC IPITAT! ON
I NCHE:3

AF:EA
SQ. MI.

PRECIPITATION
INCHES

A
E:
I'

[l

E
F
G
H

25.73 1.25
3<:.61 3. E.5
13. 62 5.25
7.0:' 3. E,]

100.87 2.82
58. DE, 2. :::8
E.2.00 3.81

133.72 1.25

?5.73
23.75
'9.25
7.03

100.87
58.0E.

115.61
104.84

1. ?5
3-17
S.0:3
3.61
'2.8/.:
2.88
3.72
1.25

)

Figure 3 is a topographic map showing subbasin del ineation for the
pC15t-structure condition. Additional maps will be included in the final draft.

The modeling scheme for the pre- and post-structure Hec-l runs ar"
depicted as flow charts in Figures 4 and 5, respectively. Each number in
parenthesis represents the peak dis,:harge f,~r the hydrograph at that 10catiOl1.
Some hydrographs are for individual subbasins; others are for combined or
routed hydrographs.
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RFSULTS

The modeled runoff for pre- and post-structure conditions reveal
significant differences. The peak discharge without the structures is 53112
cfs. The peak discharge with the structures is 37EoEoEo cfs. This represents a
32 I. reduction in the flood peak.

The storrn cell was centered over the lower portion of the waterst,ed. A
large volume of runoff was intercepted and passed through the flood retarding
structures before runoff frorn the rernaining watershed reached the study
location.

Fi.gure Eo i~. a hydrc'graph illustrating differences in the runoff peak and
the effect on the r'Jnoff distribution. It is evident that the structures
effectivel y reduced the peak discharge, thus, ufl attened the peak n.
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INTRODUCTION ~~~.~~
This report addresses th~~re-"su"lts of a prel iminary hydrologic study on the

rainstorm which occurred on September 1st and 2nd, 1984 in the Harquahala
Valley. The site is located approximately E.a miles west of Phoeni::< along
Interstate 10 See figure 1. The main land use is agricultur~.

The major geographic features within the study 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
.: en t e r of t he val ley. The s i gnif i can t s t r uc t u res a f" e In t e r s tat e 10, t h~
Ce nt r a I Ar i Z 0 na F' r 0 j e .: t (C. A. p.) Can a I, the Ha r '1U aha I a F J 00d F::e t a f· din 8
St r Ij c t Ij 1"\ e CF. R. S.) and Flood IN ay, and tile Sadd I ~b a.: k F• ~:. :3. and Dive r s i IJ 11

Channel.

The purpose of this study is to determine what the runoff from the
September 19::::4 rainstorm would be witholJt tile Flood ContrlJI District
structures. To accomplish this the contributing watersheds were modeled using
HEC>-l. 80th pre-st ructure and post-st ructure runs were put togeth8r fnr
calibration and comparison.

HYO~~OLOGY

To prepare the model ing for this rainfal I-runoff event precipitation data
and high water mark information were gathered from a variety of sources; one of
which was a recording gage. This gage recorded 6.67 inches of rain in four
hours See figure 2. Other precipitation values were obtained by the Soil
Conservation Service from conversations with local residents. The location of
these rainfal I values are plotted on Plate 1 and were used to produce th8
isohyets for this storm. In addition, National Weather Service radar plots
support the IOI:ation, areal distribution, and intensities of this storm.

The watersheds which contibute runoff from this storm cover approximately
500 square miles and are designated an U.S. Geological Survey 15 minute
quadrant topographic maps. Plate 1 show the structures platted using as-built
plans and air photos. The differences between pre- and post-structure subbasin
boundaries ar~ evident on Plate 1.

The charateristics of the watershed consist of a typical Mohave Desert
v~gatatiQn with elevations ranging from 1050 to 3500 feet above sea level and
a8ric fj I t Ij r a I far msac r0 S 5 a braad a I I IJ V i a I val ley f I 00 r • ::; I ape son the
foothill s of the surrt.Jundiog mountains, sUI.:h as those flJr ~:;ubbasin A, are
a pp1"\ 0):: i mat ely 1;~ ; wh i let haseon the val ley f I00 r are ve f· y f Iat, t ypic a I IY
O. 01 %. FtJr mode lin g pu r pose s ~3CS CIJ rye numbe rs of 79 and ::~7 we re U St~d flJr

agricultural and desert soils respectively-
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MODELING

Two separate Hec-l models were run. One to model the storm runoff for
conditions as they exist, with the structures (post-structure). The other to
model the runoff for conditions prior to the installation of the structures
Cpre-st ruct IJ re ). Campa r in 9 the re su Its (Jf the t WI) reve a1sthe affect of the
structures on the study location-

The basin was divided into subbasins for modeling purposes. Since the
majority of runoff fraM this site occurs as overland flow, the kinematic wave
routing method of HEC-l was used on most of the subbasins. The unit hydrograph
technique was used an the remaining subbasin-

The subbasin precipitation amounts were measured using the isohyetal
method. The storm dist~ibutions far these amounts were estimated using
intensities from the recording gage.

Table 1 compares the pre- and post-structure subbasin areas and
precipitation values. The subbasins that show differences between pre- and
pos t - st r IJ ct urea rea and pre c i pit atiDn i nd i cat e t hat the are asand the i r
respective precipitation amounts were affected by the structures.

TABI_E 1

SUBBASIN PF~E-STF:~UCTU~~E POST-STUCTUPE

AREA
~3G!. MT.

P~~ECIPITATION

I NCHE:3
AREA PRECIPITATION

SQ. MI. INCHES

A
E:
C
o
E
F
1-.-"
H~

25.73 1.25
38. E.l 3. E.5
13.62 5.25
7.03 3.Eal

100.87 .... ':-'-'.t... ,_,~::,

58.0E. 2. ::::::
62.00 3. :31

133.72 1.25

·.,c 73 1.25.••••...-1.

-"7 -rt:" - 17~'-'. / .... .:,.
'3. '::::5 5.08
7.03 3. E,l

100. ::::7 .-. r,·...
L.. ••: ••-:

5:::.0E. '-. .-..-.
.&:,. ••: ••:.

115. 1:,1 3.72
104.84 1 ''':IC'.";"'-'

Figure ~ 15 a topographic map showing subbasin delineation far the
post-structure condition. Additional maps wil I be included in the final draft.

The model ing scheme for the pre- and post-structure Hec--l runs ar~

depicted as flow charts in Figures 4 and 5, respectively. Each number in
parenthesis represents the peak discharge for the hydrograph at that location.
Some hydrographs are for individual subbasins; others are for combined or
routed hydrographs a
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RESULTS

The modeled runoff for pre- and post-structure conditions reveal
significant differences. The peak discharge without the structures is 53112
cfs. The peak discharge with the structures is 32666 cfs. This represents a
32 % reduction in the flood peak.

The storm eel I was centered over the lower portion of the watershed. A
I arge volume af runoff' was intercepted and passed through tile flood retarding
structures before runoff from the remaining watershed reached the study
location.

Figure b lS a hydrograph illustrating differences in the runoff peak and
the effect on the runoff distribution. It is evident that the structures
effectivel y reduced the peak discharge, thus, ufl attened the peak II.
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File COde, 210-7'Harry Mil saps
Hydraulic Engineer
SCS, Phoenix, Arizona

2, 1984 Stonn- Date:

A./i'f',.... ; -~

January 8, 1985

)

)

A copy of the study report of the 1984 storm is enclosed. The "As Built"
plans for the construction of Sadd1eback Diversion are being sent by
Certified Mail under separate cover.

The enlarged aerial photog~aph has been mailed. The other reference
material I got from you, the WSP2 and TR-2D 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
cransmit 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.

Please call if additional infonnation is needed.

HERMAN N. McGILL
Hydraulic Engineer

Enclosure

/\. Ttl. Soil Conservation ServlC.
'UJ is an agency at Ih.
~ Oepartment at AgrICulture



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.

HARQUAHALA VALLEY WATERSHED
Saddleback Diversion

Study of September 2, 1984 Storm

•

•

y

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 11 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 cr~st. 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 SO-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
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~ _ instead of the "as built" ones because differences were not significant
and they were more readily available. The design engineer used .030
"n value" for the central portion of the channe~ and ..:035_for the bank
sections. Because most of the flow is carried ~n 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. SO-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 provid~ the best~~shi~._thou~h_t~e~igh_wa~er.marks

are~-g-en:eraTly higher ..than. the generate<Lele.vations-.in_the_central_and_
lower-reaches·.,f the watershed. This could be partly due to the reduced
channer-capacrty-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.

._~
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The study shows that the September 2. 1984 storm exceeded the SO-year
frequency design storm 10 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~;~fIOW 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.
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TABLE 4
HAROUAHALA VALLEY VlATERSHED

Sadd1eback Diversion

Peak Dischar~e from Incremental Drainaqe A~
, I

TYPE II
STATION DESIGN STORM DIST, 1984 STORM 01 s1'

Drainaoe Discharge Drainage Storm 1 Storm 2 Storm 3 Storm,
Ar2a 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 .53 512 451 591 732
8500 .53 512 451 591 732
8700 1.075 956
9500 .14 253 132 171 210

11000 .60 643 524 766 847
12200 1.304 1220
12500 .61 653 533 779 861
13000 .16 206 147 214 236
16000 1. 06 880 856 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"; Stc

• Storm 4 is 1984 storm FRS to 3000 - 4.0"; Sta 3000 to Sta 6500 - 5.0"; Sta 650(
, 0' r- Storm 5 is 1984 storm FRS - 3.0"; FRS to Sta P"') - 5.0"; Sta 6500 - Sta 13000
!;J;
iill'~ :.1 ... I



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 .29 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 32.21 .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 1. 17 36.70 1.12
Sec 21 21500 0 36.70
Sec 22 22500 1.08 37.78 1.12
Sec 23 23500 .10 37.79 .23
Sec 24 23900 .43 38.22 .53

)
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TABLE 4
IIAROUAlIAI.A VAI.I.EY WATERSIIED

Saddlehack Diversion

Peak Olscharae from Incremental Dra'na~e Areas

nPE II
STATION DESIGN STDR/! DISI. !'1!!.L~TORH DISTRIBUTIONS SIDE INI.El

Ora inaoe Discharge Drainage Storm 1 Storm 2 Storm 3 Storm 4 Storm 5 Station C.p.cI ty
Ar~. IP(l f Area
~; cf' :.;1.... III Mi2 __cfs cf, efs cf, _cfs cf,

1000 ,'il .B40 "1'5 773 t'c... • ", ~'I 700 780 (J'
1090 . 2.' .... ,; 3SS 0\<" 2 . 27 i 362 250 250 250 325

360 ('tJ1500' 2/\,.02" . 44 20 20 20 26 1390
2200 .293711 355
3000 '" " .~ ,,'2.- ," , .15 . 271 142 142 142 IB4 2900 180 IE
4500 /,,,~ '·Iq. I ~'Z.- 1,1<; 1 .29. 471 272 353 353 353 4161 IBO (4

".. 5500 ,,5-\ -/!." 2,")Z:
o~ '"

,10 . 193 95 123 123 123 5200 210 ,<;,
6500 {Gc) " 3 "17 (~ .02 ' 44 20 26 26 26 6125 180 Ie)
6800 ,5~4"'11:' 739 'I'
7500 rl ,53. I, 512 451 591 732 732

1020 <1\B500 o't-. '1.53 ; 512 451 591 732 732 8012
8700 '1~ 1.075 '1",$' 956
9500 ( l\l '1& 'S~ Ok C. .14: t' 253 132 171 210 210. 9408 205 i~'

11000 (~J .~., .:£35 7 ) .60,' , 643 524 766 847 B47 101114 545 "OJ

12200 I. 304 ~·i" 1220 12116 I 535 \ I")
12500 \.)~\ • S" S!lS ? /,1 .61 653 533 779 061 061 ~1.: .
13000 \1) . ,u 1% ()" I I .16 206 147 214 236 236 12832 /85 I ~I'

--I~~~~ , ,.;) I",,, 71']
.~ Ok 11.- 1.06 BBO 8~6 1390 1655 1655 15796 880,lr l

~':';"1 .;'1 lllJ1 ~ Ii:- I ~ 1.07 , OOB B64 1404 1670 1670 11005 470' t ~,I

17500 ~~ ...,\ ';kl III
~'I:' 1'/ .1~ 1 ?04 147 235 279 279 17398 180, ",.

18000 2.323>1, 1740
18500 (I!"iJ .", ~It ok /.-; . 261 320 235 377 44B 448 18365 255 '::.'
20500 " 10 I,ll. -'9' 0< l L 1.17, B94 917 1490 1774 1774 20200 800 ,II:'
22500 (TTl I,,·, r/ tj) OK .., 1.03, 825 846 1315 1637 1637 22030 0051~')
23500 .10 1BI 94 150 178 178
21800 2.623 i '01,11792
23900

6]) .4323'1' \ It. ,43 528 389 626 743 743 4 II
N400 437 Dj.!

I
, ".:: ',. i

, ,~

NOTE: Stann r is 24-hour 50-ye.r Type II Storm - 3.6 lnche,
Storm 2 is 1984 storm distribution - 4,00 inches
Stonn 3 1s 19B4 ,tonn FRS to St. 3000 - 4.0", St. 3000 to St. 9500 - 5.0", St. 9500 to St. 13000 - 5.5", St. 13000 to St. 23900 -6.0"
Storm 4 t, 19114 storm FRS to 3000 - 4.0", St. 3UOO to St. 6500 - 5.0", St. 6500 - St. 13000 - 6.0", St. 13000 to St. 23900 - 7"
Storm 5 I, 1984 ,torm FRS - 3.U", FRS to St. 6500 - 5.0"; St. 6500, St. 13000 - 6.0", Sta 130110 tn St. 23900 - 7"
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1180.6
1175.8

Structure did not overtop but overtopped
training dike DS of structure.
HWM side entrance channel
HWM diversion

TABLE 1
Harquahala Valley Watershed

Saddleback Diversion

Structure Damage Study - September 1984 Storm

Sta 13+90

Sta 15+00
Sta 15+00

2Str

Str 3 Sta 29+00
Sta 29+50
Sta 29+50

Structure Overtopped .4 foot 7-'

HWM side entrance channel
HWM diversion

1171.1
1167.2

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

1163.8

1167.4
1164.3

1164.2
1162. 1

)

Str 4 Sta 35+50
Sta 37+00
Sta 37+00
Sta 38+50
Sta 41+00
Sta 41+00
Sta 41+54
Sta 41+61
Sta 42+50
Sta 44+00
Sta 51+90

Begin side entrance channel
Flow over side entrance channel bank .4'
HWM diversion 1164.9
Flow over entrance channel bank
HWM side entrance channel
HWM dive.rsion
Side entrance channel bank breached
Str 4
HWM diversion
Side entrance channel bank overtopping
HWM side entrance
HWM diversion

Str 5 Sta 52+00
Sta 52+50 Side entrance overtopped

..
, . ~ ..:

'.~- "

Sta 77+00

Sta 79+00

Sta 68+50
Sta 73+00

Str 6 Sta
Sta
Sta

61+25 Not overtopped
61+25 HWM diversion "",." :;;,;
63+50-66+00 Side entrance overtopped

and breached' in places.
Side entrance overtopped & breached
Side entrance channel begins overtopped
in/out
HWM side entrance channel
HWM diversion
HWM diversion

1160.0

1161.6
1157.1
1156.9

)
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1151.1

1148.7

1145.1
1147.6

.~ to _'

.-
..L .:...._: -~_.- ...... '.,.. ~ , ,.:.J

ero~'i'~~'~> ~;'(~'.~\:~7i~ l" •• ':.-1--
,..·.z.;.,'-v -';i"i4'5:S -'"..-:........f. i.·..-

Eroded around both abutments
Over bank flow to here narrow
Terrace begins-breached at 86+80
HWM diversion
Terrace breach
Begin breach & severe bank erosion
Begin side 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

N. abutment overtopped
Sheet flow severe bank
HWM diversion
Begin side inlet channel to Str 10
Side inlet channel overtopping begins
HWM diversion
HWM side inlet channel

Sta 80+12
Sta 86+{)0

Sta 88+{)0
Sta 88+60
Sta 89+{)0
Sta 90+00
Sta 91+60
Sta 93+00

Sta 94+{)8
Sta 101+00
Sta 103+00

Sta 104+00
Sta 105+00

Sta 107+00

Sta 108+00
Sta 109+{)0
Sta 115+00
Sta 117+00
Sta 120+00

Str 9

Str 8

)

1140.3

1137.4
1132.5

1146.3

'. ,-' ,,;...., ,".

.. ~ ...

~ 1143.7
-b-./ '_" _. i _

.. ;.,_.'

- .'...."

~/
~. .--..' I

c.-' " .,.' /) G-v'1..

overtopped
breached

.-',~_. p:

Str 10
HWM diversion
Side inlet overtopped 7" ~ ':' ,

--: '. (
I

..j" r..)-,
Breached around both abutments ;.-". '>"'!'i-.--
Begin side inlet channel to Str 13 ~ ~,,~"

HWM diversion 1130.8
Side inlet channel overtopping begins
severe erosion.

Str overtopped
HWM side inlet
Side inlet channel
Side inlet channel
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
gravel bar.

Sta 121+00
Sta 127+{)0
Sta 127+{)0

Sta 128+30
Sta 128+80
Sta 134+{)0
Sta 135+90
Sta 138+{)0
Sta 139+40

Sta 144+30
Sta 147+{)0

Sta 155+75

Sta 158+{)0
Sta 161+{)0
Sta 163+{)0

Str 10

Str 11

Str 12

)



" :.""".

1125.4
1123.7

1123.3
1122.7

1120.0
1117.6
1115.5
1114.2
1113.7

1121.7
1120.0
1120.1
1118.6

1126.9
1128.7
1127.3
1126.4

').... ~~ . ,.:r·"".'
-~

.,--",

"1125.0

1125.4

- 'I,--,-",-. .. --

wide

overtopped

Side inlet channel breached.

Washed around both abutments
HWM side inlet channel
HWM diversion
Severe erosion to here
HWM diversion
HWM side inlet channel
HWM side inlet channel
HWM diversion
Side inlet channel breached
to Sta 183+50

The structure not referenced
in notes and does not appear on
photo. As built plans show it
in place. It appears that the
inlet may have been shaped and no
structure built.
Cut into diversion 3' deep 30'
Begin breach into diversion
HWM side inlet
HWM diversion
HWM side inlet
HWM diversion

Eroded both abutments
HWM diversion
Stream starting to cut into Oiv
Begin overtopping OS
HWM side inlet channel
Breach into diversion
End breach into diversion
HWM side inlet
HWM diversion
Begin breach into diversion
End breach into diversion
HWM side inlet
HWM diversion

Eroded US abutment
US & OS 25'
HWM side inlet
HWM diversion
HWM diversion
HWM diversion
HWM diversion

Sta 202+75
Sta 207+50
Sta 212+00

Sta 219+00

Str 17 Sta 220+80

Sta 221+50

Sta 230+<l0
Sta 236+00
Sta 237+00

)
Str 13 Sta 170+<l0

Sta 171+20

Str 14 Sta 174+00
Sta 175+00

Sta 177+00
Sta 179+00
Sta 179+00
Sta 182+00

Sta 182+70

Str 15 Sta 184+00
Sta 188+00
Sta 190+00
Sta 195+00
Sta 196+00
Sta 196+30
Sta 197+50
Sta 198+00

Sta 199+50
Sta 201+00

)

Str 16 Sta 202+00

) I 't -
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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
8uckeye - Roosevelt NRCD
Wickenberg NRCD

DOCUMENTATION: Final Environmental Impact Statement dated March 1977
Harquahala Valley Watershed
Supplemental Watershed Work Plan No. I, 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 22 feet
Top crest width 12 feet
Spillway crest elevation No emergency spillway
Spillway capacity ............•"" "



)
Drainage area ...............•• 29.6 square miles
Storage capacity 42.47 acre feet
Maximum water surface elevation .... 1193.0
Freeboard .
Peak inflow .................•..
Peak outflow .
Drawdown time 8.5 days
Principal outlet discharge rate ..•• llOO 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

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

$349,460.00
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MAINTENANCE RESPONSIBILITIES Structure:
Saddleback FRS 6A33l

Benk Protection - Riprep acres
Bridges - Pedestrien eech
Bridges - Vehicle eech
Culverts, Box eech
Culverts, Pipe eech
Dreinege Chennel - Lined feet
Dreinege Chennel - Unlined miles
Drop Structure 2 eech
Embenkment 24 acres
Embenkment, Soil Cement acres
Fencing 54,912 feet
Floodwey - Lined feet
Floodwey - Unlined acres
Geted Outlet 2 eech
Getes 24 eech
Gutters, Concrete feet
High Flow acres
Lendscepe 8cres
Low Flow 92.7 acres
Menholes eech
Meter Houses eech
Outlet Structure 1 each
Pilot Chennel miles
Pool Aree 879 8cres

(

) Principal Outlet 65 feet
Remps, Concrete feet
Retaining lIell feet
Right-of-liay acres
River Clearing acres
Roads - Aspha 1t miles
Roads - Dirt 10.4 miles
Side Inlet each
Spillway - Earth acres
Spillway - Lined feet
Stilling Besins 2 each
Stormdrain Pipe feet
Tresh Racks 2 each
Vegetative Drains 2 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 R10W 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
Wi ckenberg 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 Compacted earthfill with center drainage core
Top of structure elevation 1419.7
Length of structure 11.5 miles
Maximum height 55 feet
Top crest width ....•.....•......... 14 feet
Spillway crest elevation .......•... 1408.4



Spillway capacity 9650 CFS
_. Drainage area ......•.........•..... 102.3 sqyae miles

Storage capacity .....•............. 10.911 acre feet
Maximum water surface elevation .... 1412.66
Freeboard •...................•.....
Peak inflow .
Peak outflow•..•.•...••.••..•.•....
Drawdown time 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
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MAINTENANCE RESPONSIBILITIES Structure:
) Harguahala FRS 6A330

Benk 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 8cres
Embankment, Soil Cement acres
Fencing 62,000 feet
Floodwax - Lined feet
Floodway - Unlined ecres
Gated Outlet 3 each
Gates 20 each
Gutters, Concrete feet
High Flow 10 acres
Landscape acres
Low Flow 57 acres
Manholes each
Meter Houses each
Outlet Structure 1 each
Pilot Channel miles

) Pool Area 1.304 acres
Principal Outlet 464 feet
Ramps, Concrete feet
Retaining Wall feet
Right-of-Way acres
River Clearing acres
Roads - Asphalt miles
Roads - Dirt 29 5 miles
Side Inlet each
Spillway - Earth acres
Spillway - Lined 150 feet
Sti 11 ing Bas ins 3 each
Stormdrain Pipe feet
Trash Racks 3 each
Vegetative Drains each



__ • COMPUTATION SHEET

SCS-ENG-523 Rev. 8-69

(
.. '

U. S. DEPARTMENT OF AGRICULTURE. - -~.

SOIL CONSERVATION SERVICE

Surface. A va· ~ .d S-t:orM~

E./EV. Area. Su ,..f<Lc.~ de.pel) 5 eo Yo9
Ac. A y~ ..... A-c. f-~. .4c.. f=. eo. ht:. F€:.

)310 0.0 0.00
C7·03 2.0 o.Db

1314- O.Ob
L

0.06
0./3 0·2 b

f37b 0.20
~

O. .32
0·38 O.7b -

/378 0.55
~

I. 08
I •0 If 2..08

I 3 SO /.52 ! 3. Jb
2..40 4-.90

) 3 S 2 3.27 ! _ 7·96
4.30 8.60

1384- 5.3 ~ 1 1(,·56
7.02 /4-.01f

/381;, 8.1 0 1 .3 0.6 D
J /.0 B 2.2.lb

) 13SS /3-!/-5 1 52.76
I 7. b 3 35·2.b .-

1390 2 /.8 I 1 ~ 9.02.
2..7.70 55. !fO

1392 33.59 . - - ! - -_.._-- --- JIj. 3.112
43.20 8b.IfO

/391{- 52. ts 1 1 229-82 ,
'a 0.07 I b O. J If

/39b 107.32. 1 389.96
11..2.1+ .3 Lf If. Zg----- - - - -- _. - --~ - - ----"--

- ----- - -- - .- _I 398 23".% -- } - -- . _. _73 JI.2tt.
- .. - --- ... - --

if 08.oa 322.52 10 4-5.0 --

- ._..- - _. - / If 0 D ---- L . - -- J379.28
5/2.95 1025.90. -----_ ..

~/if02__:b/7,81
-_._~--_.

------- -------~----- - _2505·L8
.- - -- . -----_.. --

-- - - . --- -------- ------_.
._-- - --

------- - - -- , -- . __._--- ---_.- --- - -._-- - --- ----
I,

I



)

_____ __ ._~ "--- 4_. _

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

- . !



,..I _

,APUT.ATION,Sf-IEEF

SC~ENG-52:1~Rey,. a...6~.

PROJECT

CHECKEO BY

I
- --

U. S. OEPARTMENT OF AGRICVL.TURI{

SOIL. CONSERVATION SERVIt=E;

SHEET__ OF

1410.0 /317# /2 /0370.~ZIf
-1382.00 ,{ O. 1 13&2. . --

1410. I /386.87' tOSoBA/f
13 '1/.r /39./9

.2 /391,. ~3 ....... ./
10blJ 1. ((L.

/ I./o{,. 38$
/401. SI / tlO. /5

·3 ._. 7 __ /078,7·71v
/ l-/11·26 14/./3 .

ILJ7'1.h7 Ilf Ib./if /0 92.890. I
/377. I z.. ,/ ./

q7-S5~ /42/.02 1'-12·10 ,
.S' 1¥2.5.395

,; .; I JOJ r.oo
:;: 9.755 - / '1-30·17 /1./3.08

) .c, IJf35. b5 / J 1214·r;S
J 'f1./0.53 IL/Lf.05

.7 / 4 /.15.1/0 s- v 11358.[3
/450.28 /1(5.03

---_. ----- ___ ....8 _.-1,/55·/6 ----_.. _._--- - ._-- _. --- _.-.- - -_._- _.-._--._---

-

1,-/6,-/.9/5
14bO.o¥ I'" b·OO

.- .~

/ '/69.1·9 1 J/(,.9a
14/1.0 /tl11f.b7

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

.-._--.--- I

)



)

,

\

•
,-"ffPUTA TION SHEET

SC5-ENG-523 Rev. 8-69

PROJECT

HECKED BY

Aoblnr/ - arr;;/e. @ el,,'" f-o

--"'--'--

U. S. DEPA.RTMENT OF AGRICULTURE

SOIL, C~":'SERVATION.SER.~~.C~... 7'"' 'I!"

SHE£T__ OF

~ \ .y .. . .
\~ ~ _... . __ ..._ ..~-g -_.._-_..._-------



't/ONLC (!A) tJV VJJ-rIf
x-~r: J4/~ ~ ~~

;/t{1/1Ut;..~. .'P 4Ft
-WtJl?fd)uW

,.~"'- -- /39"'Z, g 41 G

~N4'U - /3t' ?
(~flu,ltt)

I~' ~ ~A.iO /0 I

-r;zj/s IS ~
t/"$/#b -n­

/V /'iotJ A'P -S;)5-,:46& _ e:-.__.r_~_L""'-

t!aJZ4/~

~tV

!Jy12ns./ --rtflN/(/"~ ~M¥ M~~~ /2.l;rH(}f/~
APr~~ ~-~/~/$ CJNAtA~O

- J2t;/+O ~ eur I ;..ITO sm/Ut(pb: ~ A}J.D
MA''-f pggf/e-~ W~~ r:?2IJ~ ~tb

- V~~-rK17V.c? O~WIl-l./ '4,,1fQrlAIt/~1M'·"""'4~
~fUJJV/ "-fft!~~ ~~e/vf

/
/

l;
WI/ ~ ~ ~~ &,VVrt/ ( 1(" rJe-ny", t!>~~ QN/Z/'-1c vue&

g()fl/ -~ hw'v~ 1a ~('~

t
:r lAJlU--- t/~~':ll)-"2..4qS--

- Lo\4JE~ (~OtZ-) s-,.,O ~~

Ft20~ ~ Ftz5 C.,) ~~ NININM......r
••• ~ JJew ~~ tJE'WE" ~,~

cncncn
1-1-1­
WWW
www
:I::I:::t:
cncncn
000
1000
~N ~

~No-UJ
CX)CQCQj

C:C'?CW?-;
~~~~



PROJECT TITLE: Centennial Levee HI-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, RIOW, 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 NRCO

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 F100dway
Top of Dike
Capacity
Bottom width of Floodway

LEVEL OF PROTECTION: IOO-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 1 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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'SP2 XEg 11/21184 HARQUAHALA VALLEY WATERSf CENG0352/WSP2.CF) I/(j{)
PA~REV 0"01/82 SADDlE8ACK DIVERSION MCGI~ 11/16/8" ;../ U

zA;5oo ttl DU.TlEr Jl) ~Uee,~
.- .---.....- V~' -

RATING TABLE FOR SECTIOA:·2~"o.:> DA= 8.1
NO. ELEV AREA eFS ---------ACRES FLOODED-------- STARTING CRIT FRICTION

DAMAGE CHANNEL NON-DAM CSM [LEV SLOPE
0 1098. 0 0.0 0.0
1 1098.3 107.1 81.5 0.0 0.0 0.0 10.00 1098.1 0.00169
2 1098.~ 151.7 11!.0 0.0 0.0 0.0 20.00 1098.2 0.00181
3 1098.8 269.0 431.5 0.0 0.0 0.0 50.00 1098 •• 0.00200

- 1099.2 40'_6 81~.' 0.0 0.0 0.0 100.00 1098.6 0.00199
5 ·1099.8 621.1 1150.0 0.0 0.0 0.0 200.00 1098.9 '0.00196, 1100.5 801.0 2625.0 0.0 0.0 0.0 300.00 109'.2 0.00199.., 1100.8 960.0 3500.0 0.0 0.0 0.0 400.00 1099.5 0.001"
8 1101. ! 1099.1 4315.0 0.0 0.0 0.0 500.00 109'.1 0.0019S
9 1101.5 1228.1 5250.0 0.0 0.0 0.0 600.00 1100.0 0.00199

10 1101 • ., 1353.1 6125.0 0.0 0.0 0.0 . 100.00 1100.2 0.00198
11 1102.2 146'.3 7 000". 0 0.0 0.0 0.0 810.00 1100.4 0.00200
12 1102.5 1581.6 ]t8t~.o 0.0 0.0 0.0 900.00 1100.6 0.0019'
13 1102.8 1685.3 8750.0 0.0 0.0 0.0 1000.00 110D.l 0.110200
14 110'.1 2119.1 13125.0 0.0 0.0 0.0 1500.00 1101.6 0.001'9
15 1105.2 2610.3 11500.0 0.0 0.0 0.0 2000.00 1102.3 0.00200
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cfs

, 205
545
535

85
880
470
180

255
800
805

180
- _ 180

- -: 210
~~_.. 180

12832
15796
17005
17398 -

18365
20200
22080

cfs

325
26

184
353
123

26

732
732

210
847

861
236

1655
1670

279

448
1774
1637

173

743

cfs

250
20

142
353
123

26

732
732

210
847

743

861
236

1655
1670

279

448
1774
1637
178

cfs

250
20

142
353
123

26

591
591

171
766

779
214

1390
1404

235

377
1490
1375
150

626

1984 STORM DISTRIBUTIONS
Storm 3 Storm 4 Storm 5

250
20

142
272
95
20

451
451

cfs

132
524

533
147
856
864
147

235
917
846

94

389

Storm 2

362
44

271
471
193

44

512
512

253
643

653
206
880
888
204

320
894
825
181

528

.27

.02

.15

.29

.10

.02

.53

.53

.14

.60

Peak Dischar~e from Incremental Drainage Areas

.61

.16
1. 06
1. 07

.16

.26
1.17
1. 08

.10

.43

TYPE II
STORM DIST.

Drainage Storm 1
Area
"Ii 2 cfs

773

355

739

956

1220

1740

1792

437

24-hour 50-year Type II Storm - 3.6 inches
1984 storm distribution - 4.00 inches
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"
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"
1984 storm FRS - 3.0"; FRS to Sta 6500 - 5.0"; Sta 6500 - Sta 13000 - 6.0"; Sta 13000 to Sta 23900 - 7.

.840

.293

.554

TABLE 4
HAROUAHALA VALLEY WATERSHED

Saddleback Diversion

DESIGN
Drainaae Discharge

Area
'1i L cfs

1. 075

1.304

2.323

2.623

.4323

Storm 1 is
Storm 2 is
Storm 3 is
Storm 4 is
Storm 5 is

STATION

1000
1090
1500
2200
3000
4500
5500
6500
6800
7500
8500
8700
9500

11000
12200
12500
13000
16000
17000
17500
18000
18500
20500
22500
23500
23800
23900
24400

NOTE:

. .
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