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ABBREVIATTONS

Definition
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Hydrologic Engineering Center, COE
Harquahala Flood Retarding Structure
National Oceanic and Atmospheric Administration
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INTRODUCTION

The Tiger Wash watershed is located along the Maricopa/La Paz County
border in northwestern Maricopa County (see Figure 1), and covers
approximately 162 square miles. The watershed is bounded to the northwest by
the rugged Harquahala Mountains, to the east by the hills of the Bighorn
Mountains, to the northeast by the Aguila Plain, and to the south by the
Harquahala Plain. The Tiger Wash Detention Basin, built by the USBR, serves
as the primary storage/outlet structure for the watershed, protecting both the
CAP canal and the Interstate 10 freeway to the south.

Tiger Wash, an ephemeral desert watercourse, serves as the main
drainage channel in the watershed. It is a broad, sometimes deep, and well
defined sandy and gravelly channel in most areas along it's northern length,
however, when no longer confined by the Harquahala and Big Horn mountains,
flows split into two main branches. The west branch eventually becomes the
Tiger Wash Alluvial Fan and flows over Buckeye-Salome Road via numerous dip
crossings to the TWDB. The east branch continues southward from the split as
a relatively small,.low flow channel, with larger flows breaking out of the
banks and travelling as sheet flow. The east branch also flows over
Buckeye-Salome Road and into the TWDB.

This analysis will attempt to achieve two primary goals:

1. To develop a hydrologic model for the area upstream of the Tiger Wash
Alluvial Fan apex, as required by Contract # FCD 90-22, Alluvial Fan Data
Collection énd Monitoring Project, and

2. To develop peak 100-year discharge values at several points along Tiger
Wash for use in an Approximate Floodplain Delineation Study, as requested by

the Floodplain Management Branch, Hydrology Division, FCDMC.



PREVIOUS STUDIES

Previous hydrologic studies for the Tiger Wash watershed are limited
because of it's remote and undeveloped condition. "Hydrologic Design Data for
Tiger Detention Basin, Reach 5, Granite Reef Aqueduct" was completed by the
USBR in 1974, and was used to design the Tiger Wash Detention Basin. This
study was reviewed and pertinent information was incorporated into this
report. Other studies, reports, plans, and construction drawings used in this

analysis are listed in the References section at the end of this report.

WATERSHED DESCRIPTION

Watershed Areas

The Tigér Wash watershed was divided into 9 subbasins on USGS 15-minute
topogaphic maps, except for the east and west boundaries between the TWDB and
the Harquahala and Big Horn Mountains, which were delineated on 7.5-minute
USGS maps, then transferred to the 15-minute maps. Subbasin areas were
calculated from the 15-minute base map (Figure 2) using an electronic
planimeter (see Table 1), and ranged from 9.78 to 34.61 square miles. The
area upstream of USGS Gage No. 09517280 was calculated to be 85.3 square
miles. The published value is 85.2 or 85.5 square miles depending on the
source (Ref. No. 3, p.221 and Ref. No. 2, p.580 respectively). The calculated
area upstream of the TWAF is 96.41 sq.mi., and the enti;e vatershed area above

the TWDB is 161.52 square miles.



Topography

Topography in the watershed can be catagorized into three main types. Steep,
rugged mountains in Subbasins 3, 5, 6, and 7 have slopes generally greater
than 200 feet/mile. The hillslope areas of eastern Subbasin 3, Subbasins 2
and 4, and the northern portions of Subbasins 7 and 8 have slopes from 100 to
200 feet/mile. Subbasins 1, 9, and the southern portions of 7 and 8 are
primarily alluvial slopes and valley plains with slopes less than 100 feet per
mile. It should be noted that below the upper portions of subbasins 7 and 8,
the drainage patterns are no longer dendritic, but become parallel. This means
that combined peak discharge values reported by the model at the TWDB never
physically combine and hence are rather meaningless, but volume estimates

should remain accurate.

Structures

Except for a few small stock wvatering ponds, the only major drainage structure
in the watershed is the Tiger Wash Detention Basin. This earthen dam averages
18 feet in height, is approximately 6.5 miles long, and has a storage capacity
of approximately 24,350 acre-feet of water below the top of dam, of which 1150
ac-ft are allocated for sediment strorage. To estimate the storage capacity,
a table of surface area vs. elevation was developed from the 7.5 minute USGS
maps and from the USBR plan and profile drawings (Ref. 1), and input into the
HEC-1 model. The principal outlet is a pair of ungated 72 inch diameter RCP's
which discharge water directly to Centennial Wash on the southwesf corner of
the structure. The emergency spillway consists of an 800 foot diameter
semi-circular dike at the northwest corner of the structure. The dike guides
the overflow around the western end of the structure and southward to a

tributary wash which conveys the flow to Centennial Wash.



Soils

The typical hyperthermic and thermic arid soils found within the Tiger Wash
watershed can be categorized into two topographic regions: (1) mountains,
buttes, and hillslopes; and (2) valley plains and alluvial slopes (Ref 11).
The mountains, buttes, and hillslopes consist mainly of rock outcrops,
gravelly loams, gravelly clay loams, loams, and sandy loams. The Maricopa
County soil surveys catagorize the alluvial slopes and valley plains into two
associations: (1) soils formed in recent alluvium, and (2) soils formed in old
alluvium. The recent alluvium consists mainly of loamy sand and sandy loam,
while the older fan terraces and valley plains consist of sandy loams, loams,

‘gravelly loams, and clay loams.

Vegetation

The variety of vegetation throughout the subbasins within the Tiger Wash
wvatershed remains relatively constant. Typical vegetation in the mountain and
hillslope areas are creosote bush, bursage, cactus, mesquite trees, and
paloverde trees. On the lower alluvial slopes and valley plain areas, the
vegetation consists of mesquite, ironwood, and paloverde trees, cactus,
Abursage, creosote, and annual weeds and grasses. Total canopy cover was
estimated to be 257 in the mountain and hillslope areas and 15%Z on the

alluvial slopes and valley plains.

Land Use

Land use in the watershed has changed very little in the last 30 years since
the USGS 15-minute series was published for the Tiger Wash area. Range land

is the dominant land use on the valley plains and alluvial slopes. The



hillslope and mountain areas are also used as range land on a limited basis,

and these areas are also used as mining claims.

VATERSHED MODELING

Computer Models

The Corps of Engineers' HEC-1 computer program, Version 4.0, September, 1990,
wvas used to develop peak discharges, times to peak, and runoff volumes.
FORTRAN program MCUHP2 (from the HDM) was used to develop the subbasin unit
hydrographs. Public domain programs written in BASIC were used for
caluculations involving Manning's equation and the Corps of Engineers' lag
time equation. Several watershed models were developed, including different
rainfall scenarios using 6 and 24-hour storms over the areas above the USGS

gaging site, the TWAF apex, and the TWDB, for 2, 10, and 100-year frequencies.

Field Verification

Field reconnaissance was conducted in order to verify estimates of Manning's
"n" values, channel geometries and bed materials, split-flow boundaries,
watershed boundaries, basin roughness, vegetation cover, and connected
imperviousness of rock outcrop areas. Outlet works and the emergency spillway

area of the TWDB were also verified.

Physical Parameters

The following section describes how the physical subbasin parameters were

measured, calculated, or selected.

Lengths (L): Flow path lengths were measured along the longest major

watercourse in each subbasin using a 1/8"=1 ft. map wheel on the 1:62500 scale



topographic maps. The upstream limit of each watercourse was considered the
point at which channel flow begins, since the basin roughness coefficient used
in the COE lag equation is the average "n" value for all the channels. The
lengths to centroid (Lca) were measured as the point along L opposite (at 90
degrees to) the subbasin centroid.
Slopes (S): Slopes were calculated along L using the Pima County
adjustment method. The equation is: '
Vo /z 3 /2 2
AL, ] AL; ] ALJ ] S = [L/I]
Al./, AN aHs J..., =
vhere L<—2;AL and 4OH is the incremental elevation difference in feet.
L=l

Basin Factor (Kn): Basin factors used in the Lag equation were

estimated based on guidance from Figure 5.11 in the HDM. Weighted Kn's were
calculated for each subbasin based on values of .070 for rangeland (primarily
overland flow during large runoff events), .060 for mountains (flow in very

rough channels), and .040 for hillslopes (flow in moderately rough channels).

Lag Time (T1): Lag times were calculated using a BASIC program written
by the author of this report. The program uses the equation described in
Section 5.6.4 of the HDM, with the following error correction: C = 24Kn
instead of C = 20Kn. Lag times were calculated using adjusted slopes as

referrenced above.

Rainfall

Rainfall depths and distributions were estimated from Chapter 2 of the HDM,
and from NOAA Atlas II (Ref. 9). Six and 24-hour duration rainfall depths
wvere consistant across the entire watershed except over the Harquahala
Mountains, so a slightly higher depth was applied in the model for Subbasins
3, 5, and 6 (see Fig.5). The SCS Type II distribution was selected to be used

with the 24-hour depths, and applied to the entire watershed. Aerial



reduction for the 24-hour duration storm was selected from Figure 15 in NVS
HYDRO-40 (Ref. 4). The 6-hour storm was applied to areas upstream of the USGS
gaging site and above the TWAF apex. The distribution and areal reduction
used are from Tables 2.3 and 2.1 respectively in the HDM. See Appendix 1 for

depth values and areal reduction ratios.

Losses

The Green and Ampt loss rate method was used for this analysis. Soil texture
data was compiled from the "Soil Survey of Aguila-Carefree Area, Parts of
Maricopa and Pinal Counties, Arizona" (Ref 11). The soil map (Fig. 3) shows
the approximate map unit boundaries transposed from the Soil Survey maps.
Appendix B contains the soil descriptions for each subbasin, as well as the
Green & Ampt parameter calculations. Soil percentages were normalized to
account for the imperviousness of rock outcrop areas when the map unit's
average'rock outcrop percentage was greater than 10Z. Since the percentage of
rock outcrop areas is less than 30Z for any map unit in this study, these
areas were not adjusted to reflect connected imperviousness. Due to the
approximates nature of this Floodplain Analysis and insufficient time to
collect samples or accurately characterize the Tiger Wash streambed, channel
transmission losses were not estimated.

Runoff Conversion

The S-graph method of unit hydrograph synthesis was used for all subbasins per
recommendations in Chapter 4 of the HDM. The "Phoenix Valley" S-graph was
used for Subbasins 1, 8, and 9, and the "Phoenix Mountain" S-graph was used

for the remaining subbasins.



Routing

Channels: Since the watershed consists exclusively of natural
channels, the Muskingum routing method was used as recommended by the HDM.
Typical sections between concentration points were estimated from field
photos, measurements, and surveys. Floodwave velocities for Muskingum "K"
were estimated using Manning's equation and a floodwave velocity factor
provided in the HDM. A value of 0.25 for Muskingum "X" was assigned to all
channel reaches. Flow across the Salome Highway travels over wide dip
sections rather than culverts, so routing along the Highway was ignored.
Special consideration in routing flows through the alluvial fan area were not
given because of the lack of sufficient applicable data.

Reservoir Routing: Storage routing through the TWDB was accomplished
using the Modified Puls method in HEC-1. Principal outlet, emergency

spillway, overtoping, and storage calculations are contained in Appendix D.

COMPARTSONS

A Log-Pearson III flood flow frequency analysis was performed on the 17 years
of annual peak discharge data at USGS Gage No. 09512780. The analysis
generates a 100-year peak discharge at the gage of 11,400 cfs, with a 5%
confidence limit of 41,700 cfs and a 957 confidence limit of 5,200 cfs (see
Appendix E). The modéling effort produced 100-year peak discharges of 19,269
cfs for the 6-hour design storm and 22,120 cfs for the 24-hour design storm.
Although greater than 11,400 cfs, both design discharges are well within the

the 90Z confidence interval calculated for the 17 years of record. Also, the



effects of transmission losses were not taken into account, which would reduce
the design discharges.

A frequency plot of the data was constructed using the Cunnane plotting
position and USGS extreme log data paper, in order to examine the results of
the LP IIT analysis. A straight line through the data points, ending at a
Q100 of 11,400 cfs, appears reasonable (see Appendix E, page 6).

The original design report for the TWDB by the USBR lists a maximum 100-year
vater surface elevation of 1404.9 feet from a 100-year, 6-hour storm,
including 1150 acre-feet of sediment storage for a 100-year period. The
24-hour, 100-year strorm used in this analysis generated a peak water surface
elevation of 1406.08 feet, also accounting for sediment storage.

The orignal design report used the following hydrologic methods:

1. Rainfall: 6-hour storm, distribution unknown, depths from 1967
NOAA Atlas.

2. Runoff: Paradise Valley Dimensionless Graph, Lag time from same COE
equation used in this study (entire 166 sq.mi. drainage area treated
as one basin).

3. Losses: Curve numbers based on geologic surface data.

4. Routing: Puls method for the reservoir, no channel routing.

A portion of the Tiger Detention Basin design report is included as Appendix H

of this report.

SUMMARY
The primary goals of this analysis wvere to develop multi-frequency discharge
values at the TWAF apex, and to develop 100-year discharge values fof an
approximate floodplain analysis of the Tiger Wash channel. Table 2 summarizes

2, 10, and 100-year discharges for various points in the watershed for both 6



and 24-hour design storm durations. Table 3 lists the recommended 100-year
discharges along Tiger Wash based on the highest discharge produced by the
design models at each concentration point. The discharge and volume estimates
generated by this study appear reasonable when compared to an analysis of
measured flow data from a gauge within the watershed, and to the original

hydrologic analysis used to design the TWDB.

/0
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT TIGCFR hasH //}/.0190406‘/ PAGE [ oF _3
DETAIL 748t/ COMPUTED DATE
SUBBAS/N _[PARAME 7TERS CHECKED BY DATE
AREAS
2 S 2 _
SUBL——= 20.893 in? x(5208.3F TWint x (Jezg0t) "2 = 21.30 mi?
SuB2 /4,870 in?® = /4/8 »m'?
SUB3 /9.283 /n? = /8.76 »*
suzH 10.295 n® = /0.94 mit
SuBs& 20. 468 ¢n? = /992 mi® 85. |Omi*
SUB6 /.620 in* = 10307 mi® P K i ”
SUBT 21,310 in® =20.73 mit
SuB2d 10.098 /'n< SHEFFT g =
SuUB9 35.575 in* = 34,60l mi =
/6].52 mé?
U
LAND USE PANGELAND /LS LOPE DI TAIN < - GRAPH
SURB | = 83.6% o /.4 % PHX VAL
SuUB?2 20,0 Ya 70.0% o PHX MTN
SUB3 Y2,7% o) £7.3% PHX HTH
Suny 22.9% 77.17% o PHx fH7r)
SUBS (0] (@] 700 % pPH 1T
SU3s o 267% 73.23% Brx 1774/
SuRr7 22.07% 43,9 % 27.5% Ex f77
SUBS g8.7 % /3% o PHX VAL
SuB9g /00 7 Q o PHX VAL
LENGTHS
=2 TA. Z (mi) IN. Lea (i)
SUB] FOT 5 6T 2,26 2.22.
SuBz 85.25 g.l4 < 06 4.0l
SUB3 7. 94 9.3 3.3] 3.2
SURY 6.69 &. 60 3.81 3.76
SUBS 9,00 7.88 4./3 407
sSuge 5.31 522 2.8l 2.77
SuB? &4 &.8Y 3.3 3.27
SUgg 5.40 5.33 2.28 2.25
SUgp9e 6.88 678 35 3.0



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT __71GER WasH  HYPROLOGY PAGE _ 2 _OF _3
DETAIL _7ABLE 1 (cont.) COMPUTED DATE
SwBBASIN FARAMET ERS CHECKED BY DATE

Pirn CounTy Stops ,‘45 USTMENT  ERUATION
/

7o(EE) e (R ) (4" S+ (5] whee LoF AL

e AL, = 12ls’ Als = 53707 Al = 20,925
A/’“f/ s ZH00- 2\_7‘_(/‘,): 290 A ’.‘Z: 25O~ 2260 = 2907 A H;" = «-.’F::)—'Z,/qc - ZL‘;/
1 e i i 2 E NE A Ly
7= L izisf/zqof + | (£370]7 101 7% + [ (20,925 fazo]™ = 397 2]
N2 e ‘
= L0089 CYie = Y71 Yk

S:: /’ 3—‘0/?97////

Alg = 25 550

URZ ,
i o8 AL, = 1215 als = /6,925
AH = 2760=~2600% (607 A He= 2¢00-2320= 280° A H3 = P220 - 2090 = 230"
[ C1218)%/ 760)" + [ (16928)%/2m0]" + [ (aczco)’/220]"" = 904227
&= ( 43%0/ y0uw2z7)" = 017 Fi/fe = Gl.7 F i

SHBE 5 7 ’ = - - P v P
AL[ - /2,8'@0 AL: = /5./»3 (&4 AL; = .'_/,m-/ﬁ—'
AH, = 4600-2800 = 18007  AH, = 2800~ 2320 = 4207 ANz = 7220~ 2060 = 760

T =[ (12960)°/ 1800] "1 [ e300y /90] ™ + [ (2me8) )/ 2¢0] *: 315788
02y9 Fifee = /31,3 ’ff/m[

S= (49805/315,788)" =

S
—SUBH AL, = 39057 Alg = 30,925 ;
AH,= 2600- 2320 = 280" AHg = 2320|870 = 450"
T= [ (3905)3/280]" + [ (20,935)%/%50]"* = 271,073
( 3ugHo /271, Q—m"ﬁ = oles /[ = _87.2 FL ol

348
Ala= /4,680

Alg = 9285
AHz = 2200- 1370 = 330’

SUBRS
. Aly= 2688
AHz = 3200- 2200 = /000’

AH.= &400-3200= 2290°
T = [ (12695)/2200) " + [ (1a855)* /10001 ™ + [ (14650)"/230] b
§= (w7200/21657)" = 0475 FL/fE = 250.8

i

2/6579

SUBG
Aly = 9865 Al = }3835
AH, = 7002~ 2230 = /300 AH, = 2200~ 1820 = 380"
Y8 ’Z - 3 ”'Z =
T=[ (19z05)%//500] ™= + [ (12225)%/380] /== jye,210
S = 23040/ 146.200) = 051 FE/ e = 269 6 Ffme

=



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT _T/GER WASH /YDroLOGY PAGE _3 _oF _3
DETAIL _7ABte 2 (<cont.) COMPUTED DATE
SUBBASIN _PARAMETERS BHERIET B9 BRE
SuUuR7v AL, = S8-07 Allz= 1318S Alz= 1806
AH, = 2660 -2080= 530/ AH, = 2080~ I760= 329’ AHz = 1763-1626= /607
T = [ (5760)3e7e]® + [ (15185Y/320] ™ + [(19065)3 160] = 295, 214

AL = 4220 bl = 28600
AH,E 2129~ 1860 = 3207 AM, = (300~ o = zo0’
PPN T . | S R A, |
T =/ {%z20)/320]" + | (23¢00) f200]"" = 271,741

s = ((21830/271,741)% = 0105 = 55.4 £i/wi

Sz 7
L AL, = 35390 — o
Al = 1000395 = 2057  S= T Jasgon = o7 Fly = 30.2 P
Sinl FACTORS
£ P( /':\ L Assune BASIN FACTCES FOR THE FOLLIW/ING [LAND USES:
i YOAUNTAINS & 06
SUBI = .884 (07)+ ./%(.260)= .09 - i '>C"-- | -“:f
Suzz= .30(.07)+ .70 (,040)= , 049 QA/;/C{: A2 gt
ILLELOPES ~ OHC
SUB3 = , 427 (,07)+ .573(.960)7 . 058 HHASEDE L OHO
sugy—> .229(.07)+ .77/ (.640) = .047
sups—> 20(.€60) = ,060
suBe = ,2467(.040)+ . 773 (. ¢50)= .057
SUBT .226(.076) + 499 (.040) +.275(.060) = ,052
SURB ,8R7 (07 +.1i3(.040) = .07
SUBg+ /0 (.070) = ,070
LAG TIMES FROM BASIC PROGRAM USING THE FOLLOWING EQUATION :

LAG = 2% An [([_x ch) /S ’/.z]-.’ﬁa

SUBBASIN No. Kn L (mi) ch (m() S (ﬁ mz) Z.AC? (m/n)

! , 069 7.10 2.22 H7.1 /36
2 0T 8:335 4.0/ Gl 7 /22
3 , A58 9.43 327 134 /27
& LOHT 4,60 276 872 73
5 060 8.94 “4.07 2£0.8 17
(A Q57 6.26 277 269.6 e
7 052 7.03 Z27 B34 /06
2 067 5.27 2.2 55 Y /75
9 Wowla .78 3,70 30.2 177



TABLE 2
TIGER WASH HYDROLOGY
HEC-1 DISCHARGE SUMMARY

(1) (2) (3)

Return Duration Drainage Gauge Apex TWDB TWDB
Period (hours) Area Discharge Discharge Discharge WSEL
(yrs) (sq.mi) (cfs) {cfs) (cfs) (ft)
2 24 161.52 2,009 1;295 2; 737 NA
10 24 161.52 8,667 5,452 13,017 NA
100 24 161.52 20,820 12,867 32,645 1406.08
2 24 96.41 24283 1,447
10 24 96.41 9,161 5,756
100 24 96.41 21,962 18,323
2 24 85.10 2,350
10 24 85.10 9,517
100 24 85.10 22,120
2 6 96.41 1,535 1,019
10 6 96.41 6,140 4,052
100 6 96.41 16,465 10,549
2 6 85.10 1,579
10 6 85.10 6,564
100 6 85.10 17,286
2 6 49.99 2,965 2,065
10 6 49,99 9,619 6,376 (Subbasins 3,5,&6)
100 6 49.99 19,269 12,716
(1) - Aerial reduction of rainfall depth based on drainage area above
the USGS gauge
(2) - Aerial reduction of rainfall depth based on drainage area above
the Alluvial Fan Apex
(3) - Aerial reduction of rainfall depth based on drainage area above

the Tiger Wash Detention Basin



TABLE 3
RECOMMENDED DISCHARGES FOR USE
IN DELINEATING THE APPROXIMATE

TIGER WASH FLOODPLAIN

CP No. HEC-1 File Storm Duration Peak Discharge

Name (hrs) (cfs)
1 GA24.0UT 24 6,600
2 GA24.0UT 24 8,900
3 GA24.0UT 24 14,600
4 GA24.0UT 24 22,100
5 APEX24 .0UT 24 24,800
6 APEX24.0UT 24 13,300
] TW24.0UT 24 ‘ 12,700
9 TW24.0U0T 24 12,100

10 TW24.0U0T 24 12,300



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROVECT _T/GER WasH MHyprologY PaGE _ 1 _oF _H4
DETAIL _APPENDIX A COMPUTED DATE
RAINEFALL CHECKED BY DATE
EP l/. F i
DM#T’UD SuBBAsS/INS 3, 5 anp 6
DURAT 10N RETURN CERNOD (YR) —b 2 /0 /00
.70 . /2
24— Hour e a7 20
&— Aour L42 Z2.28 3.50
SugpAsins 1, 2,4,7.8, & 7
24~ HOUR, /.56 262 H.18
& -rouR /.30 2.2 3.38
AREAL  REHUCTION
SoUurRCE : NWSE HYDRO 20
24/ - 4/0U,
24 ~/{OUR DRANAGE ARFA fo?) AREAL REDUCTION FACToL
85 .8eYy
76 .250
/62 .83

SOURCE: HYDROLOBIC DESIGN MANUAL FOR MARICOPA COUNTY
AREAL REDUCTION FACTOR

& - fHour
DRAINAGE AREA
SUBBASI7JS 3,5 24 5.7 L8362
SUBBAE/NS /-6 75,4/ .200
i G E .81

SUBRASIN -5
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Figure 2.14
Precipitation Depth versus Return Period for Partial-Duration Serles
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Figure 2.14
Precipitation Depth versus Return Period for Partial-Duration Series




AREA (Mi2)

Figure 14.—X' (2.54—yr depth-area ratio, see sec. 4.3) for 3-, 6—, 12—, and
24-hr in southeast Arizona. Dashed lines are 3-hr and 24—hr Chicago Xi (from

TR 24)

AREA (MI2)

Pigure 15.——Same as figure 14, but for central Arizona.

be attributed to a mixture of storm types, but still different from these found

in the central Plains.

The recorder—pair data for distances greater than 15 mi contain little

information on the structure of 1- and 2-hr storms. This is supported by the low

APPENDI X
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT _ 7T/GER Whasy HyoRotogy pacE _L oF _7
peTalL _ APPENDIX B COMPUTED DATE _
So ./)f‘.f.:,?x/&'r/a//s CHECKED BY DATE
MAap w7 Ao, DEScrRIPTION
/6,17 CELLAR - ROCK OUTCROP, /0= 700 SLoPES

G570 CELLAR VERY GRAVELLY FINE SANDY Lodrt {(© =3 ix}
/‘555 Keock Quiecrdp
20% WNickel, Epa, 7 Arizo Sons [SArsy Loarms;

-

The Celfay sor/ warrents 5/aeciJ( a#ention pecause Lt is Very shaiiow
(on/j an average of 3 inches £o Becdrock) od/’df-} loawm over 3&:1:"0:{;_
TZF we assume rhat ©Ehe perasiiy oF Fle sor/ /s IO, then The c/c’/mf“n
o8 water +hat carni ntl/tmafe nto the upper 3 chhC’S of so/l s
(.30) (3 in) = 0.9 inches. 7T 4Hhris wi/ occur at sewme rats 3:&:1‘:": han
Y0 in/br (the XKSAT valuz For as«ﬂ:h loam), which ncans Lhat Ethe soi/
/.aj.:/‘ witl! Be saturated atter a bocr 2 bours, asSum{mg tlog- Al
ratnfoll rate Ls /ess5 Fhaw ¥ infbr For The First 2 Lours of fhe b= Hour
and 24 - hour a’es/gm Storms. At soturation, the valdes of D7THET7A
and xxsaAT arz r:S_ﬁ’fﬁ;/':a/ffJ Zero,
To Simulate +his scinario 415//’/‘/67 Lhe Greep & A’M/- A7 /760/ we wil! combine
an (nitial infilération Yarue (0.7 inches For Sawndy loawm Frosr 7able %2
Lp the /%’0/",7) with a. swurface reteuntrorn foss5 varue (.25 in for /Feuwbfains,
T48LE ¥ ) under the variable TA i Fhe AEFC-/ model., 7ThHe XKSAT
VALUE 5 0.08 cnches fros TABLE 4.4 For hgdroleqic Soi/ group "D7, and
DTHETA will be set Fo Zero for satwrates) copddtions.

MORMALIZE SOILS : CELLAR — 65/85 = 76.5% ( XKSAT =.05 )
SANDY LOAMS—» 20/85 = 23.5% (XKSAT = .40)

sm/a.f S0/L TEXTURES (XKSAT VALUES) ARE SIGNIFICANT LY DIFFEREMNT, U/SE
OGARITHMIC AVERAGING FOR THE /MAP UNIT FPREAMETEFES

XKSAT = ALOG [ 765 (log .05) + . 235 (/og .s0)] = 0,08 nfar, RTIMP= IS %

DIMETA = . 767(0)+.235 (.35} = .08 tn
A= .7¢5(.95) +.235(.25) = ©.77n

LIAR T 2. DESCRIPT/OY
/7,20 CHUCKAWALLA — GUNSIGHT COMPLEX , |-8% StoPeEs
Y5  CHUCKAWALLA VERY GRAVELLY SANDY CLAY Loam (2-/4 in)
25% OUNSIGHT VERY GRAVELLY LoaM (©-3cin)
20% SAL, PINAMT, TREMANT Sor1Ls o FAN T ERRACES
RILLITO SOILS ON S/DE SCLOFPES
ANTHO, GrimAN, £ MARIPG SCi1Ls ON FLOODPLAINS




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT TIGER WASH HYPROLOGY PAGE _Z__ofF _7
DETAIL _ APPENDIX B COMPUTED DATE
Sore. DEScRIPT/OANS CHECKED BY DATE

MAP Uuntr #/9 20, Cownr,

So/t. TEXTURES (XKSAT)

Y5 % CHUCKAWALLA — SANDY CLAY (oAM  (.06)
35%  GUNSIGHT - SANDY CLAY LoAM (.0¢)
/5%  ANTHO, TREMANT, RILLITO, MARILO SANDY LOAMS (.%0)

29% S/eMAN Loarm (.25)
5,6% SAL, PINAMT SANDY CLAY LAAM (06)

XKSAT = ALoG [.856 (leg.08)+ .5 (log.50) + . 029 (log.25) = .08 in/he
DTHETA(DRY) = ©0.32 én , ZA = ./5 in (MHILLSCOPES)

MAP UnNIT # 30 DESCRIPTION

DENURE — MOMOLI - CARRIZO CorpPLEX, Lowl PRECIPITATION
0% LEAIRE GRAVELY SANDY LOAM (2 -60im)
30% A70/70L] GRAVELLY SANDY LOAH f:a-—zo.m) A BEREE DO
0% CARRIZLO GRAVELLY SANDY Loars (o -/0&n)
/0%  GILLMAM, /fARIPO, & <ARR/ZO

XKSAT = .40 in/br , DTAETA = .35 cn, TA=.35 ¢n (RANGELAND)

Map T FS57 DESCRIPTION
GILMAN= MOMOLI=~ DENURE CompLex, L0 PRECIPI 7ATION
Yo% GlLMAN LOAN (0-60)
252 /O/90L1 GRAVELLY SANDY LoArM (0-22:in)
202 DENURE SRAVELLY SANDY LSAM (0-9:n)
/506 ANTHI, CARRIZC, ESTRELLA, MARIPO
¢ sL) ¢s) (L) C8L)
SOIL TEXTURES ( XKSAT)

YoY% GILMAN coars (.25)
25% Iormoll SANDY LoAM (.HO)
20% PDENURE SANDY LOAH (.40)
/5% SANDY LOAM (.42), SAND (1.2), LoAm (.(25) and SANDY LoANM (.40)

XKSAT = ALOG[.Lms (109 .25) + . 525 (log .H0) + . 0375 (log 1.2} = ,3H in/hr

DTHETA = .35 in , ZA=.35:n (RANGELAND)

MAP AREA 30,59

AVERAGE PARAMETERS FRor? BOTH MAP UNITS
XKSAT = .5( %0)+ .5(.3%) = 0.37 énfhr
DTHETA = .35 in
TA 2 .35 in



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

e

PAGE _— _OF _(

PROJECT _7/GER WASH HYDROLOGY

DETAIL _APPENDIX B COMPUTED DATE
Sere  DESCRIPTIONS CHECKED BY DATE
DESCR /L 7700/

MAP UNIT No. 65

GREYEAGLE -~ CONTINENTAL -~ AYCKEL ASS5OCIATION, /-0 7% SLIOPES
LSANDY LoAMT
i

ys % GREYEAGLE VERY GRAVELLY (OAM (0-5 in)
L CLAY LOAN ~ UPPER 3" of subsoi] |

28% ConrinENTAL CLAY (2-860:in)

JE % ACKEL VERY GRAVELLY LOAN (O=& in)

[ SanDdy LoAmM]
JE % OHACO, SUNCITY VARIANT on TOE SLOPES, SWALES, AND FAK T ERRACES [ Clay, CLAY LOMM]

CAVE, MOHAVE OA TOPS OF TERRALES [LOAM, cLAY (04AH]
ARIZO /N DRAINAGEL/AYS [SanpY [pAr]

XUSAT = AL0G [ .63 (109.40) + .31 (log.00) + ,03(log 01} + ,as(zoj.ZS)]= .20 in/hr
TA = 35 tn (RANGELAND)

DTHETA = .37 ¢in
OESCRIPTION
MOFOL] — CARRIZO COMPLEX, Lo/ PRECIFI AT /o

If\,)

MAP QNIT NO, @

sOMOL] (1-60) Very (Br‘auell:, Loam L SAnNDY toAr]

YL 7%

35% CARRIZO (O-(1) Very Gravelly Sandy Loam [ Loary s5anD]

20%  [fottALl, TREHANT, GUNSIGHT on) TERRACES (sandy Loaw]
an ;j ocawt

DENURE , GILI7AN, MARIPO, CARRIZO oM FLOODPLAINS

4L06 [ .35 [feg /2] + .65 (log.40)] = ©-59 infar
ZA= .35 inches

XKSAT =
DTHETA = .35 in

DESCRIPT70N
QUILOTOSA ~ VAIVA —~ ROCK OUTCROP COrPLEX | 20 - 65 % SKOPES

MAP UNIT Ao. /60

QUILOTOSA EXTRENMELY GRAVELLY LOAM (2-r4:a) [ LOARY SAND]

50 %
20% VAIVA EXTREMELY GRAVELLY SANDY LOAM [ SAwnpY Loar!]
20% ROLCK OUTCROFP NORIMALIZE SO/ FPERCENTAGES
]0% SCHENCO [ SANOY CLAY LoAM] QUILOTOSA : £9/80 = ¢2.86%
VA/IVA 2 20/80 = 26%
19/ 80 = 12,5 %

SceHENCO »

XKSAT = Aco6 [ .625 (fog1.2) + .25 (log . 40) + .125 ( log L06)]= 0.63 in/hr

OTHETA = .35 én, IZA=./5 C(HILSLOPES) | RTINP = 20%

DESCRIPT/ION
SAL— CIPRIAND COMPLEX , [-10% SLOPES
£O0% SAL VERY GRAVELLY CLAY LOArT (Z-20) [ SANDY CLAY LoAM]
30% CI/PRIANO VERY GRAVELLY SANDY LOANM (0-20) [ Sandy Loam]
20% GUNSIGHT £ RIULITO SN SIDE S20PES [ Sawndy Loam]]
BRI0S ¢ CARRIZO sat DRAINAGE /AL Loamy Sand]

XKSAT = ALoG [ .§0( o9 .06) + .40 (log.40) = .r0(log 1.2)] = .17 infhr
ZA = 35 cnches in SUBT, .15 lnches in SUBRT

MAP uniT vo. /04

PTHETA = .37 ¢»n



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT _7/GER WASH HYDRotLogY PAGE _ 4 oF _7
DETAIL _APPEND/IK B COMPUTED DATE
Sovn LESCRIPTV/ONS CHECKED BY DATE

MAaP Uni7  Loss  SwrtrrARY

STAP UN)T Ao XKSAT DTHETA LA RTIMP
Cinshr) cin) (in) (%)
/6,17 .08 .08 < TT <3
/7, 2O .08 N - A5 o
30 « %0 BB -3 O
3057 37 25 25" o
&5 | .20 37 35 -
72 .59 .35 .35 e,
/00 .63 .35 vy 20
/06 17 .39 .35 (sus 7) o

WANEDIN))



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT _T7icer WAsH Hyprorogy PAGE _$ ofF _7
DETAIL _ APPENOIX B COMPUTED DATE
Suspasin [ o0ssEs CHECKED BY DATE
— Y%
Sus i # /6,17 " ( T6NORE # 100, & 5 %)

#6858 — 88.67%

XKSAT = ALog [ . iy ( /o9.98) *.936G (/03,20) = 0.18 {n/hr
PSIF = &4 :n

DTHETA = ALOG[ . /1w (/og.08)+ .88¢ (log .37} = .3| ¢n |¥ VEG ADT, = GULEriatl; Sles
7V /1l 4%
RTI = /5) = /7%
AT o (/8) = 1T % s el i VAF < .886(/0&5)+ ny ( 1.168) = /003
TA= ALOG [ /19 fog (.77) + 886 (leg .35 = DR G | xKsAT = /068(.18)= .19
U .
—SUBZ #45 — 30.0 %

# /00 — T0.0%

XKSAT = ALOG [.3(/og.20)+ .7 (/29.63)] = .45 in/br

D = : '
PStE 3.7 in VEG ADT = RANGELAND 30%

PDTHETA = ,3(.37) + ,7(.35) = .36 ¢n Hicesiopes 7¢%
RTIMP = 7 (20)= /%% VAF = ,3(1055)+.7(/.165) = /32

A= .3(.35)+ 7(./5) = .2] in XKSAT = /132 (. 45)= .5l in/hr

_SusS_ #0617 = K57.3%
#* g5 — Y27 7

WSAT = acoG [ 573(/og.08) 2327 ( fe3 . 20)] = 0.12 n s VEG. ADT = 427% RANGELAND
PSIF = 6.5 in E13%  ATH
DTwe 74 = Ao .573 (log ,08) + 427 (log .37)]= /& in | VAF = 427 (1055)+. 573(115)= 1118
RTI/MP = .8§13()8&) = 86% XKSAT = /018(.12)= .13

TA = ALOG [.673 (log .77) +. 427 ( /o9 .35)]F . 55 ¢n

sug 4 #CS — 22.9%
# Jo0 —»>  T77.1 %
XKSAT = AL0G [ .229(t0q.20) +.771( (09.63)]= . ¥8 in/br

PSiF~ = 36¢n
DTHETA = 229 (,37)+ 771 (.35) = .36 én VEG. ADT: 22.9% RANSELAND
v 7 5%
TP = 771(20) = /5S¢ %
R 771 (20) VAE = ,229( 1.055)+.,711 (/65 )= 1./90

ZA= Acoe[ 229 (leg.35)+ .77/ (/o9 .75 ]= . /8¢
Az L2217 Cleg )* ¢ 7 5) 7 XKSAT = 1150 (. 48) = . §& in/hr

¥ For VEGETATION COVER, ASSUIE ! Ki((SLOPES & Min. 250 (/,/4,5)
NGEL 7 L O8.
VAF = VEGETATION ADTUSTHENT FACTOR RANGELAND /57 (4055)



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT T7/6ER WASH HYP2ROLOGY PAGE _ & oF 7
DETAIL __ APPENDIX B COMPUTED DATE
SuBBAsi/ LossEs CHECKED BY DATE

VEG. ADX — /007 /g7 v

101-9 # /6,17 — (007 XKSAT = /.15 (.08)= .09 infhr
XKSAT = .08 in/hr, LStk =75 2m, LTHETA = ,08 in

RTIHP= /5 7%, ZA= .77 ¢
VEG. ADT.— 23.5 % RANGLAND

SUR & # /o, /7 — 733 % 76.5% /77N HiersloPEs
- VAF = .235((.055)+,765{ 1.165)= 1139

XKSAT = £,739(.70)= . 1]

# /00 — 3.2 ¥
# /O — 23.5%
XKSAT = ALOGL .733( /eg.a8) + , 032 (log.43) + . 235 (log.i7)] = . 10 in/tr
Ps/F = 6.9 ¢n
Druera = AL0G [.733 (log.08)+.032 (log9.35) + .235 (129.37)] = ./2 ¢n
RTIMP = ,733 (/5)+.032 (20) = /4.6 %
TA = Atog [ .733 (109.77) + .032( /eg./5) + .235 (log 15)] = . SO ¢n

_Sus? % 6,)7 — 21.5 %
# /06 = 72.5%
XKSAT = ALOG [ 275 ( Jog.08) + .725 (log .17) = /Y in/hr

VEQ, ADT = 27.5% /TN

PSIF = 42 (n

DTHETA = ALOG [, 275 (leg.08) +.725 ([0g.39) = .25 in 72.5% RANGELAND

RTIMP = ,2715(18) = %/ % VAF = 275 (1168 )+ .725 (log5) = [.085
XKSAT = /085 (. 14)= 1S infhr

TA = ALoG [ ( .275 (log .77) +.725( /09./5)] = .24 in

SuB8 # (.20 — 38.6 % # /00 — /)3 %
#* 72 —> 50.1 %
XKSAT = AL0OG [ .38G (log.08)+ .50/ ( log.59) + .#3(log.63)] = .28 in/hr

SIF = 474
PsIF = 47 in VEG. ADT—+ 113% Mral

pTHETA = ALOG 1.386 (l09.32)+ .50/ (1o9.35)+ . /13 (/g .35)] =.34n 2879 PANGE
RTIMP = .13 (20)= 23 % VAFE = . 113(1.165)+.897(1.055)= /.07

IA= AL0G [ (.386( log.i5)+ .50t (loq.35) + . /12 (f09.15)]= .23 in |XKSAT= /.067(.28)% .30 in/hr

Su8 7 # 30 — [(3T7% # 792 — 39.2%
# 30,87+ /524 # /06 — 31.9 %

XKSAT = ALOG[ .137 (log. %9 + . 152 (1eg.37) + .392 (109.57) + . 319 ( log .I7)] = .35 infhr

PSIF = 42 i,
DTHETA = ALOG [ 137 (/03.35) +. /52 (log .35) +.392 (foq .35)+. 319 (/03 .37)] = .36 in

RTIMP = O
TIA = ALoe [ (137 (1eg 38) + 152 (109.35) + . 392 ([09.35) + .317 (/eg.35)] = .35 in

VEGADT— J00% RAMNGELAND
XKSAT = 1085 (.35)= .37 in/hr




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT _TI6ER W Asu MHyprotd ey pace 7 oF 7
DETAIL _ APPENDIK B COMPUTED DATE
SuspAs/n L oSSEs CHECKED BY DATE

SUMMARY OF SUBBAS/N [0Ss FPARAMEFERS

SUBEAS/ N No. (fiﬁ ﬂ?‘cfiij"’,d ,?:::f :(55 2’-‘3’ R?;;P
. .38 .3] ' 19 l7
Z -] 36 3.7 « 5} 75,
3 .L8 /5 6.5 3 8.6
.18 .36 i .55 /57y
Ly .77 .08 7.5 Mok /5
A .50 2 6.7 = 1 Fl s
7 .24 .25 ©.2 X 3 4, |
S, .23 .34 47 .30 2.3

" .36 2 T O



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

SEC /oA

PROJECT 776512 }/‘/ASH HYDR‘OLOG\/ PAGE _Z OF 2
DETAIL APPENDIX C COMPUTED DATE
CHANNEL ROUTING CHECKED BY DATE
FEACH
_Cpl-cPz. LENGTH + BO75 £
SLOPE = (2/40-2090)/ 8075 = 0062
Zy

ASCSUME PrA4TORITY OF THE FLOOL(AVE 1S TRANSM/ITTED
APALS St BIIMEL (AL SECTIONS)

N

TAE

Q= /Y65 <fs
’ V= 84 Hsi

L0355

307

FLOODWAVE VELOC/TY :  USE Vm/V = /6] FROM 7.6.0 /A THE Hpr7
Vim = L6TV = 167 (8%) = /4.0 /5
K= 8075 f£ x My S x Y3600 "5 = 160 hr = 9.6 min
X = .25
= -—-/._— % ._.__K___ < ‘
NSTPS = 2(1-x) ~ HsTPs *» NMIN . 2X
: ) 2.4
For X=25 £ arww = /0 ¢ 667 % 5lmerey © 2
FOR WNSTPS= 2, .67 & .48 & 2 —> Ao Good !
FOR wsTes= |, L7 £ .9 & 2 —> OK ‘ WSTPS, = |
CP2 -CP3 LENGTH = B535 %
Stors = (2090-2060)/55775" = 005y *Lf¢
SECTION * Q= 2204 B
Lif N=,035 ! =
5 V=82 £
207
Vm= 467V = 167 (8.2)= /3.7 AL/5
K= ESI5 R R ohr S x Sogos Ve =112 hrs = 6T iy, K225
for ASTPS = [/, 6C7 & T £ 2 OK AETFS s = 1
CP3 -~ CPY LEMGTH = 23,/00 #f#
Store = (2060- /370)/23/00 = ,0082 Fiit
SECTIOA -
Q= Y8/8 5
N
\:! ne . o035 /} g 7.3 ft/s
/257
V= 167V = 1067 93)= /5.5 ft/s
K = 23,100t x V5.5 34 % Yacoo "5 = s 4r = 248 rin
FoR nETES = 2 06T = 32« 2 ok NSTPS,0 = 2.
s g

NSTFS




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
PAGE _2 _OF _2

PROJECT _ /7GR WasH HMHprocogy
pDETAIL _ APPEND/IX C COMPUTED DATE
CHANMNEL — fLour/v/e CHECKED BY DATE

LENGTH = Y70 °
slaope = = . 009/ P

cPy ~cPS

(/870 - /1820) / §470 =
SECTION !
’ \ n=.,040 /
L @= /3,957 s

R
8 s
ks
/7
/(O V= /2,3 £if
Vm= 6TV = 167(/2.3) = 20.5 Fi4
K= 5970 £+ X Veos St < /3600 hifs= 074 hrs = 4.4 mi | x: .25
FOR WSTPS= ], .667 £ L/'L%O(l," & 2 OK NETFS 1o =/
NSTPS 5 =/
CFP5 —CcPs LENQTH = 25 715 £+ ]
SLOPE = (I320-/600) /257/5 = . 0086 FL/ft
. = 2 L
SECT/ION p=.050 Q _CoZSrf,,
S WS Jast V=76
75"

Vim= £67(7.6)= /2.7 5
K= 25 716 £t x Yi2.15%¢ = Y3000 "fe = . SC2 brs = 337 mn , Xz .25
/1/57%/0 =3

FOR WSTPS = 3, @67 £ 337 /L0 <2 ou
NETPS ~ = ¢
CPE- CPT7 LENGTH = 24, 750 £+
) = (/820 — 5 = 0089 f¥
Stope = (/820 —r/é20) /297506 = . 9 /sy Q= 1323 <f
SECTION ¢ L,'Z( 7=.040 = Vo= 7.7 54
357
V= L7L(77)= /2.7 %% »
K= 2475044 x Yiz.o St x Vapoo "75 = 8533 Jrs = 32.0 min
For WNSTFS = 3, L6067 £ 3245 < oK METAS,02 3, AETFAS, = &

CPE - CPII
AVE LENGTH © 31750 £+

CPs~ cpro ; GRT —€FT7 ,;
AVE Stcope: (600~ 1395) /31750 = 0065 4/t

AVE, SECTION
n=.050 oY _
/j“ Q= /578 cfs

~
200’ V= 3.7 ft/s

Vm = £67(37)= 6.2 Fis
K= 31750 ££ x Voo S x Vacoo M = L 42 hr = 85.3 min

8, .ce7 % 53 ) £ 2 ok NSTES,, = €
NETRS s = /G

I~

For NSTPS =



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT _Z7zer Whasn HYDRotogY PAGE I _oF __5
DETAIL _ APPENDIX D COMPUTED DATE
/?EJ&“,?UO/,Q 0&/7‘,5’_/0&/7’:’ S7TorAGE CAL(S_CHECKED BY DATE

LRINCIPAL S, BHLL P IAY

D ea. 727 KRCPs, THMvERT ELEVAT/OAN : 13920.0

KATING FRIIE CULVERT NMOIOGKLPH /N THIS ABPLEANDIY

ELEN (£4) D Q (cfs) Qx2 (c £<)

370 o Q o
/374 .67 L2 Z2Y
/326 70 220 Y40
/393 Fn S 220 6O
/400 46T 390 . 780
et 2.5 SHO ),080
Ve, 335 60O 1,220
)43 3.83 720 I, 940

EMERGENCY SP/LLWAY

Q: CL///S_

C= 3.0 ( C=27 for a bra:td—ficshcol weir, add .02 for
bend /losses)

= 8OO £t 4 ranges LErom 1905 Lo /Y07 %

ELEY, A CFE) Q (cfs)
/HOE = =
/406 / 2400
1507 2 G188
/<08 3 12,47t
/%09 a 19, 200

LIEIR  Frow

7/ ” aa ’ o ‘
X432 ~ 800 T o0 - ZOO_ P |
::E?;::x\\\ S Q,/yo90/ o %uwy'v‘ No7T 7O 56Ai5>
,, \\ B Ty

A
/{.
aas 7t/ rL WEIR FLOW

Z“/’7/06"
T ENERGENCY S PILLwAY

SW CARD = NON-LEVEY 70F 95 LArl RECOR D

ELEV. (FT.MS5L) wWIDTH (FT) W w i
/Y05 o
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT T/CER Z/’/ASF/ /L/}/DA’OLOGY PAGE 2 OF 5’
DETAIL __ APPENOIX D COMPUTED DATE
DETENTION BASIN STorAGE CALCS. CHECKED BY DATE

&
Vorume CALCLULATIONS 4 771/05)

SEC. Mo. ELEV. (ML)  AREA (in?) AREA L ac)
22 /390 = 1394 AT /5.6
i394 - /3% ] 28.&
1396 - 133% L5 B4 T
/398 - /400 65 57T
/HOO = 1408 24T /199.3
/HO5 = /470 s 17 /0%.3
23 1390 1399 .23 211
/394~ /39 “Ho. 5
J396 1398 IS 2 Y5
/298 =150 5 Y6.5
/500 - /5085 /.58 /S
/505 - J9/0 lz4 LI8.%
24 1334 =139 7 $2.9
/1396~ /378 j /63 A
1398 /%00 479
1400 = s4735 1 2E [12.0
/HOE =4/ O [ 2] e
/9 1296 - /398 } .85 42.7
1298 = /y00 ‘ 427
/400 = /405 /.18 108.4
/408 = 14/0 1147 107.4
20 1376 - 1393 2 110 50.5
1298 = /500 § 50,5
1406 - 1405 e 88.2
/HOE = 74/ /0 s 891
21 1396 - /1398 1 93 ¥2.7
1398 = 71500 ) ¥27
SO0 - 1505 1.02 F3:7
1908 =410 .22 80.8
22 1396= /3%’} Ey) /0,1
/398 = /500 101
Y0 = 1705 .48 Sl
1405 =1 410 %, 34,7 *  FOOM WKES T
3'5;07/‘-?/7//%«’(5 7305
ALL 14107713 3.02 o '
2:29%

5,31 486




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT __/76£R blasy ShpRotoGY PAGE .3 oF 5
DETAIL _ APPENDIX D COMPUTED DATE
Derearopy Faswy Calcs, CHECKED BY DATE

ELEVATION — SuRFACE ARE4A T ABLE -

ELEV (MSL) T NCREMENTAL AREA SUM OF ZNCRE//ENTAL AREAS
£) ac) (ac)

&

=~

(€N}

-0

~L

=
oo
[\

36.7

AN}
—
.

-

L L5 TRy
28
~0 U (ny
l
~

n

4.9 161.6

%

~I~0 {ly

1378

Y64

= <L 5y C
c)._\,(’g,_\,_ﬁ&

LI {,1

1]

()
(6]
N

by
~0

1400

wls
SH &
NNy

10 [ = 302 764

/405 199.3

79/ 1557

L
&
"

/470 /09,3

86.7 = 48 2,205

/13 ' Y86 2,691

£LEy, AREA ( ac)
FROM ELEVATION /SURFACE 19 OL, 610
ARECAHA CURVE : /507 1724
/908 /720
/409 2089
1914 2820




TIGER WASH DETENTION BASIN
ELEVATION /SURFACE AREA CURVE
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Aprenoix D
CONCRETE PIPE DESIGN MANUAL ~ pP- O 0~ 5

FIGURE 33 ,Qé’ﬁ' \5

FIGURE 3¢

HEADWATER DEPTH FOR CIRCULAR CONCRETE
PIPE CULVERTS WITH INLET CONTROL

—10000
:8000 EXAMPLE

L6000 D =36 inches (3.0 feet)
L5000 Q=66¢cfs

- 4000

HW*  HW
D feet
(1) 18 54

(2) 1.55 4.7
(3) 1.6 4.8

*D in feet

T

YT

N w
o
Qo &
Q S

T

o
o

L

(HW/D)

o X

) OF PIPE IN INCHES

T
S
N

DISCHARGE (Q) IN @GFS

To use scale (2) or (3)
draw a straight line
through known values
of size and discharge
to intersect scale (1)
From point on scale (1)
project horizontally to
solution on either scale
(2) or (3).

o\

DIAMETER OF CULVERT (D) IN INCHES
T
w W
o W

HEADWATER DEPTH JN DIAMETERS

SIZE (SPAN X RISE

HW/D ENTRANCE
SCALE TYPE
(1) Square edge
X (2)  Groove end with
headwall
(3) Groove end
projecting

R

o

=12

BUREAU OF PUBLIC ROADS JAN. 1963 HEADWATER SCALES 2&3

REVISED MAY 1964
BUREAU




APPENDIX £

hAkk A A I I AR I AT I AT A A XA A dkdhhdddhddd

* HECWRC

* FLOOD FLOW FREQUENCY ANALYSIS
* PROGRAM DATE: 1 APRIL 1978
* VERSION DATE: 1 APRIL 1987
* RUN DATE AND TIME:

%* 7/17/91 9:59:31
Py R R R R R R R E R R AR R R R R R &2 S5 & & & & & & &1

* %k H 3 F

INPUT FILE NAME: TIGER.IN
OUTPUT FILE NAME: TIGER.OUT2

**TITLE CARD(S)**

TT TIGER WASH FREQUENCY ANALYSIS
TT USING CUNNANE PLOTTING POSITION

**JOB CARD(S)**

IPPC ISKFX TIPROUT IFMT

J1 & 0 0 0
A B CLIMIT
J2 .40 .40 .00

**STATiON IDENTIFICATION**
ID 09512780

**GENERALIZED SKEW#*%*
ISTN GGMSE SKEW
GS 51728 .000 -.06

**SYSTEMATIC EVENTS*%*
17 EVENTS TO BE ANALYZED

**¥END OF INPUT DATA*¥*

FRFIIRIAF XTI I A d A b T xAdhhhhddddhhddrrdhrdivd
* %

* U.S. ARMY CORPS OF ENGINEERS *
* THE HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *

*

* (916) 551-1748 OR (FTS) 460-1748
e T

IWYR IUNIT ISMRY IPNCH IREG

0 3 0 0

DA = 85.2 SQ MI

T o o O 1
T o o T B B Y

/1/0F7



FINAL RESULTS

-PLOTTING POSITIONS- 09512780 DA = 85.2 SQ MI
P R R R E R R R R R R R R R ST RS EE TR E LSS ST LR L LS L EEEEE LS L L SR E L L F
*.... EVENTS ANALYZED...... Wt s ORDERED EVENTS.......... %
* * WATER SPECIAL *
* MON DAY YEAR FLOW,CFS * RANK YEAR FLOW,CFS PLOT POS *
D e ey T e e e e *
* 0 0 1963 910 * 1 1970 4550 0349  *
* 0 0 1964 400 * 2 1976 3000. 0930  *
* 0 0 1965 1680 * 3 1972 2770 1512 *
* 0 0 1966 1450 % 4 1971 2000 2093 *
* 0 0 1967 620 * 5 1973 1750 2674 %
* 0 0 1968 440 ¥ 6 1965 1680 3256
* 0 0 1969 441 * 7 1966 1450 3837 %
* 0 0 1970 4550 * 8 1978 1400. 4419 %
* 0 0 1971 2000 * 9 1963 910 5000  *
* 0 0 1972 2770 * 10 1977 870 5581 %
* 0 0 1973 1750 * 11 1967 620 6163  *
* 0 0 1974 45 * 12 1969 441 6744  *
* 0 0 1975 100 * 13 1968 440 7326  *
* 0 0 1976 3000 * 14 1964 400 7907  *
*x 0 0 1977 870 * 15 1975 100 8488  *
* 0 0 1978 1400 * 16 1979 60. 9070  *
* 0 0 1979 60.  * 17 1974 45, L9651  *

T T L
-OUTLIER TESTS -

BASED ON 17 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2.309

0 LOW OUTLIER(S) IDENTIFIED BELOW TEST VALUE OF 31,8

BASED ON 17 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2.309

0 HIGH OUTLIER(S) IDENTIFIED ABOVE TEST VALUE OF 16703

BASED ON 17 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW = =378
DEFAULT OR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW = .302

s wn?



FINAL RESULTS

-FREQUENCY CURVE- 09512780 DA = 85.2 SQ MI
IR EE E TR TR R LT LR TR LS AT LA S A S S S AEE A LTS L LTS EEE L LT L L LR E LT E LT L T
* s FLOW,CFS........ * *...CONFIDENCE LIMITS...*
* EXPECTED * EXCEEDANCE * A *
* COMPUTED PROBABILITY * PROBABILITY * .05 LIMIT .95 LIMIT *
R e e e e et e e 0 e i R s o s s S T T T R e B e s *
* 18900. 30300.  * .002 * 82800. 7850, *
* 14400. 21000.  * .005 * 57300. 6300. *
* 11400. 15500 * .010 * 41700. 5200.— %
* 8770. 11100.  * 020 * 29100. 4170, *
* 5760. 6750.  * 050 * 16600 2930. *
* 3870. 4290.  * 100 * 9810 2080. *
* 2320. 2460. % 200 * 5080. 1320. *
* 798. 798. % 500 * 1420. 457, *
* 241. 224, % 800 * 423, 112. *
* 122. 105.  * 900 * 231. 47. *
* 68. 53. % .950 * 140. P21, ®*
* v O i, 990 * 53. 4, *

T B B B o S S S Sa

*  FREQUENCY CURVE STATISTICS % STATISTICS BASED ON *
Rt s e e e i O e v o *
* MEAN LOGARITHM 2.8628 * HISTORIC EVENTS 0 *
* STANDARD DEVIATION .5890 * HIGH OUTLIERS 0 *
* COMPUTED SKEW -.8871 * LOW OUTLIERS 0 *
* GENERALIZED SKEW -.0600 * ZERO OR MISSING 0 *
* ADOPTED SKEW -.4000 * SYSTEMATIC EVENTS 17 =

KA KKK IR KR AT AR T RR AR RAIRRRRRAL R IR IR KRR A h TRk hhhhhhhhrhhhhdhhhrdhrsk

i B e B S S A
+ END OF RUN +
+ NORMAL STOP IN HECWRC +
R E o o o o L s

p. 3o/
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GILA RIVER BASIN

09517280 TIGER WASH NEAR AGUILA, AZ

221

LOCATION.--Lat 33°44'30", long 113°16'43", in SWkSWX sec. 26, T. 5 N., R. 10 W., Maricopa County, Hydrologic

Unit 15070104, on left bank 17 mi south of Aguila.
DRAINAGE AREA.--85.5 miZ.
GAGE.--Crest-stage gage. Elevation of gage is 1,870 ft (from topographic map).
REMARKS.--No storage or diversion above station.

ANNUAL PEAK DISCHARGE

DIs-
CHARGE,
STREAM IN
STAGE STREAM CUBIC  STREAM-
(FT STAGE FEET FLOW
ABQVE CODE PER CODE
DATE DATUM) SECOND
AUG , 1963
16, . s 910 2
oCcT
1g9.. 1964 __ 400 2
AUG , 18965
b S 7.50 1680
SEP , 1966
13... 7.96 1450
AUG , 1967
s F 6.94 620
DEC a8
19... 6.67 440
SEP , 1969
14... 6.67 441
AUG , 1970
20, .. 10.20 4550
AUG , 1971
205 s 8.50 2000
AUG , 1972
... 9.10 2 2770
T 1973
06;,; 8.28 1750
AUG , 1974
02 4 ¢ s 5.39 45 2
JUL , 1875
30... 5.66 100 2
SEP , 1876
25 9.28 3000
AUG , 1977
16... . 6.40 870
MAR , 1978
01... 7.85 1400
DEC 1979
18, §.71 60 2

7 o0F )/



*

*

AAKAKAAKARAKRAKRK AR KA AKX KK AKX K AX A A KA XA A XR

FLOOD HYDROGRAPH PACKAGE

SEPTEMBER 1990
VERSION 4.0

RUN DATE 07/30/1991

AEEKE KKK KKK AR AR AR KA AA X KRARA AKX AA KA XK

TIME 09:17:52

(HEC-1)

APPENDIX F

* % X ¥ O ¥ ¥
* % Ok H O ¥ ¥

XXXXXXX  XXXXX
X
X
XXXX
X
X X
XXXXXXX  XXXXX XXX

>

X X

XXXXX XXXXX

X X X X X X
XK X X X X X X
X X X X X
X X X X X X X

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81.

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

W -

[o MV,

HEC-1 INPUT
{3 PR g R 2 ese s B venacas K ssmeare » S ssiens Orscirsraran s Trsmions BLs weoun Dissarnis
ID TIGER WASH HYDROLOGY
ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY, JULY, 1991
ID  100-YEAR, 24-HOUR STORM OVER THE ENTIRE WATERSHED (162 SQ.MI)
ID  INCREASED RAINFALL DEPTH ON THE PB RECORD FOR SUBBASINS 3,5,86
: K AR A A A A A A A A A A A R A R A A R A A R A A A A A A A A K A A AR AR AR AR KA XX AR AR KRR AR R Rk Xk kX k%
*DIAGRAM
IT 10 300
10 5

O OAKAAAKRAKXA A AR A AR AR KA A A X E XA A A KA A A AKX

KK

uI
Ul
uI

SuB1
RUNOFF FROM SUBBASIN 1
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 7.1 Lca= 2.2 S= 47.1 Kn= .069
21.30
30
RAINFALL DEPTH OF 4.15 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
3.45
THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE II RAINFALL
.000 .005 .01 .016 .022 .028 +035 .041 .048
.068 .071 .080 .089 .098 .109 .120 133 L1147
.181 . 204 .235 .283 .663 135 A2 .799 .820
.854 .868 .880 .891 .902 .912 .921 .929 .937
.952 .959 .965 .972 .978 .984 .989 .995  1.000
.38 31 5.60 .19 1.70
527 527 527 1578 2040 24691 2796 3074 3420 %]
4338 5447 6608 6378 5373 4729 4278 3826 3368 3
2648 2311 1780 1288 933 891 866 623 527
311 162 162 162 162 162 162 162 162
0.

* ORKEXKRKKRAKRKRKAKAKA AR AR AKX A AR KKk A XA d A X kA kKX

.056
.163
.838
.945

872
013
527
162

PAGE

APPENDIX

FItE NAME © 7W/24 oUT

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

THIS IS THE FORTRAN77 VERSION

1

AEKKKKK KKK KKK A KKK AR AR A KA AR KRR KA A XA KA KA Ak &

* X O X X N %

AR AR AR A AR AR I KRR AR AN A AR AN XXX



KK cp2
KM  ROUTE SUB1 FROM CP1 TO CP2
RM 1 .160 .25

d AKX EKAKRKK AR AKX KRR KXA KA K AXX R AKX AR XA AKX

KK suB2
KM  RUNOFF FROM SUBBASIN 2

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 8.3 Lca= 4.0 s= 61.7 Kn=

PB 3.45

BA 14.18

LG .21 .36 3.70 .51 14.00

uI 391 391 534 1207 1646 2240
ul 4652 3149 2624 2346 2194 2004
ul 1241 1052 969 917 861 794
ul 429 429 342 300 300 299
Ul 192 159 75 75 75 75
uI 75 75 75 75 75 75
k AEKAKKRKAARKRAAAKRA KRR A AR R AA KX AR AR AR XA

KK CP2

KM COMBINE SUB1 + SUB2 AT CP2

HC 2

* KKk kAKARAA KA R AAkkhhhkkkhkhhkhhhhrdhhhk

KK CP3
KM ROUTE (SUB1 & 2) FROM CP2 TO CP3
RM 1 .12 .25

F O AAAKKRAK KKK A A KA RA KA A A KRR AXAX AR A AR XK

KK SuB3
KM  RUNOFF FROM SUBBASIN 3

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 9.4 Lca= 3.3 S=
BA 18.76

PB 3.49

LG 55 A5 6.50 A3 8
Ul 518 518 706 1597 2

uI 1641 1391 1283 1214 1

uI 567 567 453 397
uI 253 211 99 99
ur - 99 99 99 99

* OAARAKKAAXARARAX AR AAAA AKX A A A AR A A AKX X

KK CP3
KM COMBINE (SUB1&2) + SUB3 AT CP3
HC 2

k AARKARAKA KAk Rk kdkkkkkkhhrkkkkkhhkhkhk

KK CP4
KM ROUTE SUB 1,2,&3 FROM CP3 TO CP4
RM 2 414 225

X KA E KA A XA KA KA KA AR KA A AR AR AR XA Ak Ak Kk h kX

KK SUB4
KM  RUNOFF FROM SUBBASIN &

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 6.6 Lca= 3.8 s=
BA 10.94

PB 3.45

LG .18 .36 3.60 .55 15

U1 376 376 902 1535 2
uI 2347 2137 1918 1743 1

uI 748 617 501 474
uI 184 184 184 130
uI 72 72 2 72

* ORKAXAKRAAKAKRKAARXA A KA R AKX A KA AR AKX R AKX I X

S uI 6154 4166 3471 3104 2903

131.3 Kn=
.60
178 2964
2651
139 1051
397 395
99 99
99 99

87.2 Kn=

.40
182
550
412
72
2

2589
1375
408
2

.049

2573
1858

192
75

.058

3404
2459
851
253
99

.047

2942
1185
288
72

2904
1700

192
75

3841
2250
770
253

3684
979
288

72

3221
1551

192
15

4261
2052
662
253
99

. 4306
904
279

72

3981
1402
483
192
75

5267
1855
640
253

2797
841
184

72



99
100
101
102
103
104
105
106
107
108

110
M
112

113
114
115
116
117

118
119
120

121
122
123

124
125
126

KK SUB5
KM  RUNOFF FROM SUBBASIN 5
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 8.9 Lca= 4.1 S= 250.8 Kn= .060
BA 19.92

PB 3.49

LG 77 .08 7.50 .09 15.00

uI 564 564 842 1788 2420 3344 3795 4252 4819
Ul 6285 4217 3615 3311 3053 2801 2595 2338 2158
uI 1641 1447 1357 1287 1178 984 904 720 720
Ul 617 531 432 432 432 292 276 276 276
uI 225 108 108 108 108 108 108 108 108
Ul 108 108 108 108 0.

* OREKEEAEAXAAKXARKARAA AR R A AR XA AR AR ARA A AR XK

KK CP4
KM COMBINE (SUB1,2,&3) + SUB4 + SUB5 AT CP4
HC 3

* RKAKAXAKKA AR XA A AR KA R XX Ak ok d Ak khkhhkk

KK CP5
KM ROUTE SUB1-5 FROM CP4 TO CP5
RM 1 .074 25

k KREAAKKRKKRKAA KA KRR AN AR KA A AR A A kA ek dkhhkk

KK SuBé

KM  RUNOFF FROM SUBBASIN 6

KM  THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 6.26 Lca= 2.77 $=269.6 Kn= .057

BA 11.31
PB 3.49
LG .50 o 6.9 .M 1.6

uI 453 511 1475 2312 2999 3517 4556 4736 3116
Ul 2374 2119 1850 1603 1308 1132 1034 909 742
Ul 537 496 386 347 320 222 222 222 185
Ul 87 87 87 87 87 87 87 87 0.

* ORREAKRKARX KA KKK KRXAAXR AKX A AR AR XA A AR A XAk %k

- KK CP5

KM  COMBINE SUB1-5 + SUB6 AT CP5
HC 2

A REKARAEAAKRARK AKX A AR AR AR KRR XXX R A XA A AR Ak k

KK DWEST

KM  DIVERT 55% OF FLOW TO CP6, 45% TO CPZ
DT  DEAST

DI 0 100000

ba 0 45000

k AAAKXKRAAKRAKKAA A AR KRN kA A A A Ak Xk hhhkhkrkx

KK cPé
KM  ROUTE DWEST FROM CP5 TO CP6é (FAN APEX)
RM 3 .562 o)

K OREKAKKKAAKKA AKX A XX AR A A KA KA XA ARk h kA kkk

KK CP10
KM  ROUTE DWEST FROM CP6 TO CP10
RM 8 1.42 .25

K R AR AR A AR KA AR AR KA XA R AR A XAARR AR AR R AR AR AR Rk ke k

KK  DEAST
KM  REINSTALL 45% OF FLOW AT CP5 FOR ROUTING
DR  DEAST

K OREEAAA KA K KK R AKX A AR AR R AR A AR

6056
1879
621
276
108

2666
579
87



127
128
129

130
131
132
133
134
135
136
137
138
139
140

141
142
143

144
145
146

147
148
149
150
151
152
153
154
155
156
157
158

159
160
161

162
163
164
165
166
167
168
169
170
171
172
173
174

175
176
177

KK CP7
KM  ROUTE DEAST FROM CP5 TO CP7
RM 3 1533 <25

X KKK A AKX AKX AKX XA A XA XXX XXX XXX AR A XX

KK SuB8
KM  RUNOFF FROM SUBBASIN 8
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 5.3 Lca= 2.3 S= 55.4 Kn= .067
BA 8.04

PB 365

LG .23 .34 4.70 .30 2.30

uI 286 286 519 1027 1310 1516 1700 1944 2225
uI 3581 3402 2805 2446 2172 1862 1630 1405 1175
uI 506 487 470 299 286 229 88 88 88
Ul 88 88 88 88 0.

* AKEXKXEAKXAAXKAA A AKX KA A AR A RAR AR AR R AR AR XA XK

KK cP7
KM  COMBINE DEAST + SUB8 AT CP7
HC 2

Kk KKkAKKKAKXAkkFhxhkkhkrkhkhhkkkkhhdrkkrkhk

KK cpP9
KM  ROUTE DEAST & SUB8 FROM CP7 TO CP9
RM 8 1.42 «25

kA ARAAIARAK KR AR AR KR AA A AR A AKX RAKRRAA A AR A A A A AR R A Ak kA kh ko kkkkkdkkk

KK suB7
KM  RUNOFF FROM SUBBASIN 7
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 7.0 Lca= 3.3 s= 83.4 Kn= .052
BA 20.73

PB 3.45

LG .24 .25 6.20 =13 4.10

uI 658 658 1352 2383 3469 4229 4875 5566 7146
uI 4694 4035 3726 3368 3091 2749 2506 2163 1841
Ul 1538 1419 1221 1071 841 825 721 721 524

I 505 372 322 322 322 322 176 126 126

Ul 126 126 126 126 126 126 126 126 . 0.

* KEXAKEK KKK XXX XXX KA A XAk Ak A XXX XA X R X XXX

KK cP11
KM  ROUTE SUB7 FROM CP8 TO CP11
RM 8 1.42 .25

K AR KRR R AR KA AR R A A A A KA AR AR AR A AR AR I AR AR AR AR RR AR R AR AR AR XAk Rk

KK SUB9
KM  RUNOFF FROM SUBBASIN SUB9
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 6.8 Lca= 3.7 s= 30.2 Kn= .070
BA  34.61

PB 3.45

LG -39 .36 4.20 T4 00

UI 651 651 651 651 1965 2364 2773 3121 3437
Ul 3968 4353 4783 5151 5934 7252 8135 8203 7103
uI 5785 5357 4985 4513 4083 3808 3382 3123 2779
uI 1872 1205 1152 1103 1070 1031 651 651 651
Ul 211 200 200 200 200 200 200 200 200
uI 200 200 200 0.

O ORAA AR A AR AR AR A A A A A AR AR AR A XA XA R R A LA I AR A AR A A A A AR A Ak Ak

KK TWDB
KM  COMBINE DWEST, DEAST, SUB7, AND SUBY AT TWDB
HC &

E AR A A AR AR AR AR A A A A A KA A AKX A I AKX KA AAAR AR AR A AR Ak Ak Ak k%

2731
824

6874
1643
505
126

37
6333
2272
651
200



INPUT
LINE

NO.

27

30

43

46

49

62

65

68

80

93

96

99

110

178
179
180
181
182
183
184
185
186
187
188

190

RESV

ROUTE ALL FLOWS THROUGH TIGER WASH DETENTION BASIN

1 STOR

0 0
15875 23207.2
1390 1394
1410 1413

0] 224
20520 20640
1405.

0 200
1405 1407

0.

0
25992.1
1396
1414
440
20680

400
1409

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

)

uB1
\
v
cP2

CPé

CP3

CP3

CP4

suB2

SuB3

SUB4

SuB6é

(--->) DIVERSION OR PUMP FLOW

0 899.54 6591.36 8174.79 9876.4 11733.6 13733.1

1398

640

1200
1413

1400 1405 1406 1407 1408
780 1080 3530 7968 13701
5280
1414

(<---) RETURN OF DIVERTED OR PUMPED FLOW

SUBS

1409

20485



115 fm—————— >  DEAST

113 DWEST
v
v
118 CcP6
\'
v
121 cP10
126 : R DEAST
124 . DEAST
v
. v
127 . CP7
130 , > suBs8
141 . o T R
v
g v
144 . cP9
147 . ’ suB?
v
s 3 v
159 s . cP11
162 i s y SuBY
175 TUDBL . ¢ & s s w6 wicwman o @ iwrst x @ wsies @ 0 sovies w0 et v 0wt o 9
V'
v
178 RESV
TIGER WASH HYDROLOGY
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY, JULY, 191
100-YEAR, 24-HOUR STORM OVER THE ENTIRE WATERSHED (162 SQ.MI)
INCREASED RAINFALL DEPTH ON THE PB RECORD FOR SUBBASINS 3,5,8&6
6 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 10 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 0150 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .17 HOURS

TOTAL TIME BASE  49.83 HOURS



ENGLISH UNITS

DRAINAGE AREA

PRECIPITATION DEPTH

LENGTH, ELEVATION

FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

*xk%x WARNING ****%x

OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT -

AT

AT

AT

AT

AT

DIVERSION TO

HYDROGRAPH

AT

STATION

suB1

cp2

suB2

cp2

CP3

SUB3

CP3

CP4

SUB4

suB5

CP4

CP5

SuB6

CP5

DEAST

DWEST

SQUARE MILES

INCHES
FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT
POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH
REDUCE NSTPS OR DECREASE YOUR COMPUTATION INTERVAL (FIRST FIELD OF THE IT RECORD).

PEAK
FLOW

6202.

6076.

3467.

8331.

8263.

6565.

13697.

13161.

3125.

7785.

20820.

20692.

5585.

23927.

10767.

13160.

TIME IN HOURS,

TIME OF

FLOW IN CUBIC FEET PER SECOND
AREA IN SQUARE MILES

PEAK

13.

14.

13

14.

14.

13.

13.

14.

13

13’

13.

13-

12.

13.

13.

13

83

00

50

00

50

50

17

25

67

67

83

67

67

.67

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR
2315,
2314.
1498.
3723.
3721.
2584.
6305.
6293.
1118.
3130.
10506.
10506.
1765.
12248.
5512.

6736.

24-HOUR

595

595.

421.

1016.

1016.

719.

1735.

17235.

33%s

897.

2962.

2962.

481.

3443,

1549.

1894.

CPS5.

72-HOUR

286.

286.

204.

490.

490.

347.

838.

838.

160.

434,

1431.

1431.

232.

749.

915:.

BASIN
AREA

21s

21

14.
257
35
18.
56.
54.
10.
19
85.

85.

1"

96.

96.

96.

30

.30

18

48

48

76

24

24

94

92

10

10

.31

41

41

41

MAXIMUM
STAGE

TIME OF
MAX STAGE



ROUTED TO

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

4 COMBINED AT

ROUTED TO

RATIO

1.00

*%% NORMAL END OF HEC-1 **%

cpPé

cP10

DEAST

CcP7

SuB8

CP7

cP9

suB?

cP11

suB9

TWDB

RESV

12867.

12286.

10767.

10560.

3031

12727.

12132.

7575.

6300.

6311.

32645.

4047,

ELEVATION
STORAGE

OUTFLOW

MAXIMUM
RESERVOIR
W.S.ELEV

1406.08

14.

13-

14.

153

13.

14.

14.

15.

19.

07

.67

A7

67

00

50

17

67

67

33

47

6719.

6678.

5512.

5499.

989.

6452.

6414 .

2630.

2614.

2877.

18217.

35064 .

INITIAL VALUE

1394.00

MAXIMUM
DEPTH
OVER DAM

1.08

MAXIMUM
STORAGE
AC-FT

8319.

1894.

1893.

1549.

1549.

253

1803.

1802.

697.

697.

748.

5141.

1957.

SPILLWAY CREST

1405.00
6591.
1080.

MAXIMUM
OUTFLOW
CFS

4047.

915.

915.

749.

749.

122.

871.

871.

336.

336.

360.

2482.

1264.

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION

DURATION
OVER TOP
HOURS

14.83

96.

96.

20.

20.

34,

159,

159.

41

41

.00

.00

.04

.04

.04

73

73

61

79

79

RESV
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

TOP OF DAM
1405.00
6591.
1080.

TIME OF
MAX OUTFLOW
HOURS

1917

1406.08 19.17

TIME OF
FAILURE
HOURS

.00



AAAIRKAXA KA AKX A KRR KA A XA AR A A AR Ak kA hkkdhk

FLOOD HYDROGRAPH PACKAGE
SEPTEMBER 1990
VERSION 4.0

x a % ¥ x x F

EXAK AR KK AR A KA AR AR RARA AR K I AR AR KA AR AR A Xk X

RUN DATE 07/30/1991 TIME 09:54:01

(HEC-1)

APPENDIX G

* % % % % % ¥
* % X * X %

XXXXXXX  XXXXX
X
X
XXXX
X
X X
XXXXXXX  XXXXX XXX

X X

X X X X

XXXXX XXXXX

XX X X X X X
XX X X X
X X X X X X X

x X X

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81.

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

161
887

981
172
915
933
527
162
162

HEC-1 INPUT
LINE ID:cssces e a2 e 2 anse st SEsEnrmes 4 szermas Dmssmeip G saman VO ok - TP - -
1 ID TIGER WASH HYDROLOGY
2 ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY, JULY, 1991
3 ID  FILE NAME: APEX6.DAT
4 ID  100-YEAR, &-HOUR STORM OVER THE WATERSHED ABOVE THE APEX (96.41 .SQ.MI)
5 ID  INCREASED RAINFALL DEPTH ON THE PB RECORD FOR SUBBASINS 3,5,86
E AR R R A A R A A A R R R R A A A R A A A AR A A A A A A A A R A A A A R AR R AR R AR AR KRR R AR AR KR AR AR R K
*DIAGRAM
6 IT 5 300
7 10 3
K OAAA KA A A KA AR RAARA A AR AL XA AR AN AR AT AR ¥
8 KK SuB1
9 KM  RUNOFF FROM SUBBASIN 1
10 KM  THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
1 KM L= 7.1 Lca= 2.2 s=  47.1 Kn= .069
12 BA 21.30
13 IN 15
14 KM RAINFALL DEPTH OF 3.35 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
15 PB  2.68
16 PC 0 .021 .035  .051 .071  .088  .106  .126  .144 .
17 PC .181 .203 .234 .283 .366 .501 .656 i .840 3
18 PC  .926  .944  .963  .982  1.00
19 LG .38 «31 5.60 .19 1.70
20 uI 527 527 527 527 527 527 1426 1733 1975 2105
21 Ul 2426 2557 2717 2876 3001 3148 3319 3521 3763 3
22 UL 4142 4534 5065 5829 6188 7028 6702 6054 5575 5
23 Ul 4B66 4592 4382 4174 3962 3690 3463 3272 3110 2
24 Ul 2716 2581 2434 2188 2021 1538 1516 1061 933
25 Ul 917 866 866 866 718 527 527 527 527
26 uI 461 162 162 162 162 162 162 162 162
27 uI 162 162 162 162 162 162 162 162 162
28 uI 162 0.

K O AEAKKAEKRRAKRK KA IR A A KA K RAARA IR ARA KA AR AR

APPENDIX &

Fiee MNamE : APEXE.

PAGE

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

THIS IS THE FORTRAN77 VERSION

1

AEKAKAKKRKRR XK AR AR XA A KA A A AR A AR A X IR AR A A XK

* % o % * % ¥

KKK KKK KA A AR KA AKAARRA R RN AR AR R AR A AN

ouT



51
52
53

54
55
56

KK CcP2
KM  ROUTE SUB1 FROM CP1 TO CP2
RM 1 .160 <25

K OAKAEAAAARAAAXAAXARA KA AL XA AR A AR A AR AKX

KK suB2
KM  RUNOFF FROM SUBBASIN 2

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 8.3 Lca= 4.0 s=
BA 14.18

PB 2.68

LG 321 .36 3.70 .51 14

61.7 Kn= .049

.00

UI 391 391 391 391 391 676
Ul 2139 2342 2480 2666 2845 2962

uI 4797 4507 3369 2929 2
Ul 2046 1962 1890 1827 1

713 2534
743 1657

uI 1265 1216 1069 1035 981 958
Ul 818 T 643 643 643 521
Ul 429 429 429 429 385 300

uI 300 298 192 192
uI 192 192 191 127
uI 75 75 75 75
uI 75 735 75 75
uI 5 75 0.

K KA RAAAARKRKAAA KA KA AR KA A ARk Ak kA hk kX

KK cP2
KM COMBINE SUB1 + SUB2 AT CP2
HC 2

A RAAKAKXAKKR AR R KKK KRR A AKX A XX AKX XA XXX kX

KK CP3
KM ROUTE (SuB1 & 2) FROM CP2 TO CP3
RM 1 <112 .25

E OREKEAKKAA AR A KA A KA A kA kA kA hkk kX kkAxkhsx

KK SuB3
KM  RUNOFF FROM SUBBASIN 3

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 9.3 Lca= 3.3 s=
BA 18.76

PB 2.80

LG +55 .15 6.50 13 8

UI 518 518 518 518
uI 2829 3099 3281 3527 5
uI 6347 5962 4457 3875 3
uI 2706 2596 2501 2417 2
uI 1673 1609 1414 1369 1
uI 1083 1019 851 851
uI 567 567 567 567

uI1 397 394 253 253
uI 253 253 253 168
UI 99 99 99 99
uI 99 99 99 99
uI 99 99 0.

* KAAXKXKRAXKAAX A KA AKX XA XA XX AR KA XA ALK AKX K

KK CP3
KM COMBINE (SUB1&2) + SUB3 AT CP3
HC 2

K AR AKRAKAR KR EAKRKRA KA KA AKX KA KRR AR AR RAR

KK CP4
KM ROUTE SUB 1,2,&3 FROM CP3 TO CP4
RM 2 414 523

X AKKKIAKKKXKKKKKKKRKRAKRK KRR A XXX RX Xk RkKkRkkRkX%k%

192 192
75 75
75 75
75 75

131.3 Kn= .058

.60

518 894
764 3919
590 3352
307 2193
298 1267
851 689
509 397
253 253
99 99
99 99
99 99

1125
3109
2383
1579
935
500
300
192
5
75
75

1488
4113
3152
2089
1237
662
397
255
99
99
99

1289
3333
2309
1522
900
500
300
192
75
i)
75

1705
4410
3055
2014
1191
662
397
253
99
99
99

1500
3749
2246
1461
900
500
300
192
75
75
75

1985
4959
2972
1932
1191
662
397
253
99
99
99

2370
5575
2834
1777
1087
618
397
253
99
99



99
100
101
102
103
104
105
106
107

109
110
1
112
113
114
115
116

T
118
119

120

122

123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

SUB4
RUNOFF FROM SUBBASIN 4
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

L= 6.6 Lca= 3.8 s= 87.2 Kn= .047
10.94
2.68

.18 .36 3.60 .55 15.40

376 376 376 376 723 1081 1413
2477 2701 2852 3032 3423 3945 4652
2435 2258 2188 2086 1969 1868 1786
1441 1309 1222 1149 994 964 920

786 710 617 617 521 480 480

412 404 288 288 288 288 288

184 184 184 184 184 184 184

72 re 72 72 72 72 72
72 72 72 72 72 72 72
0.

k kkkkkkkkkkkhkkkhkkhkkkkhhkkhrkkkkhkkxk

KK
KM
KM
KM
BA
PB
LG

uI
ul
uI
uI

SUB5
RUNOFF FROM SUBBASIN 5
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

L= 8.9 Lca= 4.1 s= 250.8 Kn= .060
19.92
2.80

<l .08 20 .09 15.00

564 564 564 564 564 1119 1620
3250 3439 3662 3927 4145 4358 4562
7031 5540 4421 4014 3730 3500 3356
2856 2747 2650 2540 2401 2275 2202
1752 1529 1490 1404 1379 1334 1296
1041 926 926 882 720 720 720

617 617 617 445 432 432 432

309 276 276 276 276 276 276

276 174 108 108 108 108 108

108 108 108 108 108 108 108

108 108 108 108 108 108 108

K KKK KAARAKAKRAARAA KK A A I A X AR AKX XA A XAk X

KK
KM
HC

cP4
COMBINE (SUB1,2,&3) + SUB4 + SUBS AT CP4
3

k ARAKRAKRKAKKKAKRKKARK KR AKX AR KX R AR A XA XA XA A X

KK
KM
RM

cP5
ROUTE SUB1-5 FROM CP4 TO CP5
1 .074 e

g khkAkkARkRRAAAAKRAX AKX ARK A KRRk A AR KA R XX AKX AR

KK
KM
KM

uI
Ul

SuB6
RUNOFF FROM SUBBASIN 6
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 6.26 Lca= 2.77 S= 269.6 Kn= .057
11.31
2.80
.50 .12 6.9 <1 11.6
453 453 453 569 1303 1647 2010
3399 3634 4177 4934 5517 3955 3276
2442 2306 2184 2055 1901 1799 1679
1154 1109 1048 1020 948 870 745
578 496 496 496 425 347 347
222 222 222 222 222 222 222
87 87 87 87 87 87 87
87 87 87 87 87 87 87

X RXKXKKAAARKAKKA KRR K AKX A KA A KA XX A IR A AKX AKX

1656

1700

1956
5076
3266
2114
1277
720
432
276

108
108

2614
2955
1527
739
347
148

2061
2956
1587
864
412
184

72
72

2244
5664
3125
1935
1178
625
432
276

108
108

2595
6449
2981
1823
1178
617
432
276
108
108



TNPUT
LINE

NO.

29

32

51

54

57

76

79

82

99

117

120

123

138

138
139
140

141
142
143
144
145

146
147
148

149

KK CP5
KM  COMBINE SUB1-5 + SUB6 AT CP5

HC 2

* ORAKKAKR KA XK R AKX KA AR A KR A KK AR KX RA XA A AR KAk

KK DWEST

KM  DIVERT 55% OF -FLOW TO CP6, 45% TO CP7?
DT  DEAST

DI 0 100000

D@ 0 45000

K ORAAAAAAAAXA XA AR AR XA AR AA XA A A X Ak Ak ke

KK CP6
KM  ROUTE DWEST FROM CP5 TO CPé (FAN APEX)
RM 3 .562 <25

K OAA KA K AR KRR KRR A A KA A KA R KRR A AKX AR ARk kX

2

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

SuB1
v

v
cP2

CP3

CP4

CP4

CP5

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW

suB2

SuB3

SUB4

SUBS

SuB6



143 N > DEAST

141 DWEST
v
v
146 cPé

*%%) RUNOFF ALSO COMPUTED AT THIS LOCATION

TIGER WASH HYDROLOGY

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY, JULY, 1991

FILE NAME: APEX6.DAT

100-YEAR, 6-HOUR STORM OVER THE WATERSHED ABOVE THE APEX (96.41 SQ.MI)
INCREASED RAINFALL DEPTH ON THE PB RECORD FOR SUBBASINS 3,5,&6

7 10 OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE

NDTIME 0055 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE  24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

KAK khkhk kKkk Akk AKXk KkRkKk ARXK KAkK Xkk hkk *Ak KAk KAX XKk XAX Khkk kAKX KAk hhkEx Xkk XXk *kk AKX *kk kkk khkk KAk h&Xk kA% RAX Akk kXA kk%k

AAKKKK KKK X KKXA

* *
8 KK * suB1 *
* *

KEXKRKKKRXKRRR
RUNOFF FROM SUBBASIN 1
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 7.1 Lca= 2.2 S=  47.1 Kn= .069
RAINFALL DEPTH OF 3.35 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD

13 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

12 BA SUBBASIN CHARACTERISTICS
TAREA 21.30 SUBBASIN AREA



PRECIPITATION DATA

15 PB STORM 2.68 BASIN TOTAL PRECIPITATION
16 PI INCREMENTAL PRECIPITATION PATTERN
.01 .01 .01 .00 .00 .00 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
01 01 01 o1 01 .01 02 02 02 03
03 03 04 05 .04 .05 05 05 04 04
04 02 02 02 .02 .02 02 01 01 o1
01 01 01 o1 01 .01 01 01 01 01
.01 01
19 LG GREEN AND AMPT LOSS RATE
STRTL .38 STARTING LOSS
DTH .31 MOISTURE DEFICIT
PSIF 5.60 WETTING FRONT SUCTION
XKSAT .19 HYDRAULIC CONDUCTIVITY
RTIMP 1.70 PERCENT IMPERVIOUS AREA
19 U1 INPUT UNITGRAPH, 81 ORDINATES, VOLUME = 1.00
527.0 527.0 527.0 527.0 527.0 527.0  1424.0  1733.0  1975.0  2105.0
2426.0  2557.0 2717.0  2876.0  3001.0  3148.0  3319.0  3521.0  3763.0  3981.0
4142.0  4534.0  5065.0  5829.0  6188.0  7028.0  6702.0  6054.0  5575.0  5172.0
4866.0  4592.0  4382.0  4174.0  3962.0  3690.0  3463.0  3272.0  3110.0  2915.0
2716.0  2581.0  2434.0  2188.0 2021.0  1538.0  1516.0  1061.0 933.0 933.0
917.0 866.0 866.0 866.0 718.0 527.0 527.0 527.0 527.0 527.0
461.0 162.0 162.0 162.0 162.0 162.0 162.0 162.0 162.0 162.0
162.0 162.0 162.0 162.0 162.0 162.0 162.0 162.0 162.0 162.0
162.0
*k%k
*kk * %k %k *k %k *kk k%
HYDROGRAPH AT STATION suB1
TOTAL RAINFALL =  2.68, TOTAL LOSS =  1.93, TOTAL EXCESS = .75
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS)
4234 6.08 1695. 432. 416. 416.
(INCHES) .740 754 .754 .754
(AC-FT) 841. 857. 857. 857.

CUMULATIVE AREA = 21.30 sQ MI

kkk KAk KAk kAkk Rhkk Kkk kkk AKXk Akk kkk XAk kkk kXKk Akk kkk Akk kkk kAk khkk kkk kkk kkk RAkk KAkXk kkk hkk kkk kkk kkk khkk kkk Akk kkk

khkkkkkkkkkkikkk

* *
29 KK = cp2 *
* *

Ak A KRKIKK IR KKK
ROUTE SUB1 FROM CP1 TO CP2

HYDROGRAPH ROUTING DATA

31 RM MUSKINGUM ROUTING
NSTPS 1 NUMBER OF SUBREACHES
AMSKK .16 MUSKINGUM K

X .25 MUSKINGUM X



T

Xk

* Rk k%% k& xkk * Ak

HYDROGRAPH AT STATION cp2
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24 .92-HR
(CFS) (HR)
(CFS)
4167. 6.25 1695. 432, 416. 416.
(INCHES) .740 .754 754 .754
(AC-FT) 840. 857. 857. 857.

CUMULATIVE AREA = 21.30 SQ MI

Lhkk KAk Khkk hAkk khkk Kxk kkk Kkhkk kkk kAhk hkk Xkkk kkk hAkk kkk kkk kXA AKX kkk kkk XkXE kkk KAk XAk kkk khkk Khkk kkk kkAkk kkk kkk kkk Xxk

khkhkkkkkhkkkkkkk
* *
32 KK * suB2 *

* - *

ARKRKXAX XXX XXX
RUNOFF FROM SUBBASIN 2
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 8.3 Lca= 4.0 s=  61.7 Kn= .049

SUBBASIN RUNOFF DATA

36 BA SUBBASIN CHARACTERISTICS
TAREA 14.18 SUBBASIN AREA

PRECIPITATION DATA

37 PB STORM 2.68 BASIN TOTAL PRECIPITATION
16 PI INCREMENTAL PRECIPITATION PATTERN
.01 .01 .01 .00 .00 .00 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .02 .02 .02 03
.03 .03 .04 .05 .04 .05 .05 .05 .04 .04
.04 .02 .02 .02 .02 <02 .02 .01 .01 .01
.01 .01 .01 .01 .0 .01 .01 .01 .01 .01
01 .01
38 LG GREEN AND AMPT LOSS RATE
STRTL .21 STARTING LOSS
DTH .36 MOISTURE DEFICIT
PSIF 3.70 WETTING FRONT SUCTION
XKSAT .51 HYDRAULIC CONDUCTIVITY

RTIMP 14.00 PERCENT IMPERVIOUS AREA



38 UI INPUT UNITGRAPH, 112 ORDINATES, VOLUME = 1.00

391.0 391.0 391.0 391.0 391.0 676.0  1125.0  1289.0  1500.0  1792.0
2139.0  2342.0  2480.0  2666.0  2845.0  2962.0  3109.0  3333.0  3749.0  4214.0
4797.0  4507.0  3369.0  2929.0  2713.0  2534.0  2383.0 2309.0  2246.0  2142.0
2046.0  1962.0  1890.0  1827.0  1743.0  1657.0  1579.0  1522.0  1461.0  1343.0
1265.0 1216.0  1069.0  1035.0 981.0 958.0 935.0 900.0 900.0 822.0
818.0 771.0 643.0 643.0 643.0 521.0 500.0 500.0 500.0 467.0
429.0 429.0 429.0 429.0 385.0 300.0 300.0 300.0 300.0 300.0
300.0 298.0 192.0 192.0 192.0 192.0 192.0 192.0 192.0 192.0
192.0 192.0 191.0 127.0 75.0 75.0 75.0 75.0 75.0 75.0
75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0
75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0
75.0 75.0
X%k %
xkk xk%k % k% Kk %k K%k
HYDROGRAPH AT STATION sus2
TOTAL RAINFALL =  2.68, TOTAL LOSS =  2.08, TOTAL EXCESS = .60
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS) .
1804. 5.58 814. 229. 221. 221.
( INCHES) .534 .601 .601 .601
(AC-FT) 404. 455. 455. 455.
CUMULATIVE AREA = 14.18 SQ MI

rk%x KAk KXk Kkk KAk kkk KAk KHAX AAX KAk kkk Xkk Kkk XAE kXk XXX XAX KXk XAX kkk kkk Kkhkk KHkk Akk kkk Kkk kkd KEAX KXk XXX XAk AXkk kkk

kAKX Kk AKX K XXX AXK

* *x
51 KK * cpP2 *
* *
khkkhkkhkAAkXkkEAkEXX
COMBINE SUB1 + SUB2 AT CP2
53 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*kk
xk%k *k% xkk k% Kk
HYDROGRAPH AT STATION cP2
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS)
5459. 6.17 2506. 661. 637. 637.
(INCHES) .657 .693 .693 .693
(AC-FT) 1243. 1312. 1312. 1312.

CUMULATIVE AREA =  35.48 sSQ MI

KXk kkk XKkk Khkk XXX KRXX kXX KKKk Rkk kAkKk XAk XXk XkX XEXX XAX XXX AkX AKXk AXX XXX XXk KkX XAKXkX XAk AAX Akt XAk XXX XXX RAk X*kx *kk *k%x



KRAXKXXXKRKAKXRX

* *
54 KK * cP3 *
* *
E33 22222222234

ROUTE (SUB1 & 2) FROM CP2 TO CP3

HYDROGRAPH ROUTING DATA

56 RM MUSKINGUM ROUTING
NSTPS 1 NUMBER OF SUBREACHES
AMSKK .11 MUSKINGUM K
X .25 MUSKINGUM X
k%
kK X% *kk Xk *k%
HYDROGRAPH AT STATION CP3
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ (CFS) (HR)
(CFS)
5436. 6.25 2506. 661. 637. 637.
(INCHES) .657 .693 1693 .693
(AC-FT) 1243. 1312. 1312. 1312.

CUMULATIVE AREA = 35.48 sQ MI

kk KAk KAK KAk KKK KKK XXX AKX AKX AKX KKK XkK KXK KKK KAX KKK KAK KAk KKK Kkk KAX KAk KKK KK KRk Kkk kXK KKK AKX KKK KXk KAk Ak%

AKX KX XXX XK XXX
* *
57 KK * SUB3 *
* . *
KEXKKXXXKXAXX X

RUNOFF FROM SUBBASIN 3

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 9.3 Lca= 3.3 s= 131.3 Kn= .058

SUBBASIN RUNOFF DATA

61 BA SUBBASIN CHARACTERISTICS
TAREA 18.76 SUBBASIN AREA

PRECIPITATION DATA

62 PB STORM 2.80 BASIN TOTAL PRECIPITATION

16 PI INCREMENTAL PRECIPITATION PATTERN
.01 .01 .01 .00 .00 .00 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .02 .02 .02 .03
.03 .03 .04 .05 .04 .05 .05 .05 .04 .04
.04 .02 .02 .02 .02 .02 .02 .01 .01 .01
.01 «01 .01 .01 .01 .01 .01 .01 .01 .01
.01 01

63 LG GREEN AND AMPT LOSS RATE

’ STRTL .55 STARTING LOSS
DTH .15 MOISTURE DEFICIT

PSIF 6.50 WETTING FRONT SUCTION
XKSAT .13 HYDRAULIC CONDUCTIVITY

RTIMP 8.60 PERCENT IMPERVIOUS AREA



63 UI INPUT UNITGRAPH, 112 ORDINATES, VOLUME = 1.00

518.0 518.0 518.0 518.0 518.0 894.0  1488.0  1705.0  1985.0  2370.0
2829.0  3099.0  3281.0 3527.0  3764.0  3919.0  4113.0  4410.0  4959.0  5575.0
6347.0  5962.0  4457.0  3875.0  3590.0  3352.0  3152.0  3055.0  2972.0  2834.0
2706.0  2596.0  2501.0  2417.0  2307.0  2193.0  2089.0  2014.0 1932.0  1777.0
1673.0  1609.0  1414.0  1369.0  1298.0  1267.0  1237.0 1191.0  1191.0  1087.0
1083.0  1019.0 851.0 851.0 851.0 689.0 662.0 662.0 662.0 618.0
567.0 567.0 567.0 567.0 509.0 397.0 397.0 397.0 397.0 397.0
397.0 394.0 253.0 253.0 253.0 253.0 253.0 253.0 253.0 253.0
253.0 253.0 253.0 168.0 99.0 99.0 99.0 99.0 99.0 99.0
99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0
99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0
99.0 99.0
k%%
*kk * k% kX% k% * k%
HYDROGRAPH AT STATION suB3
TOTAL RAINFALL =  2.80, TOTAL LOSS =  1.50, TOTAL EXCESS =  1.30
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24,92-HR
+  (CFS) (HR)
(CFS)
5513 5.58 2444, 657. 633. 633.
( INCHES) 1.211 1.302 1.302 1.302
(AC-FT) 1212. 1303. 1303. 1303.
CUMULATIVE AREA = 18.76 SQ MI

kkk HAkk Khkk Hhkk khkk XXX KHAXEX XAk Hkk Hhkk Xhkkx XkX XXX XAk kAKX KAX AkX KAX Akk kAKX XXX REX KAkX Akk hkk Kkk Kkk kAkk KAk kkk KAk KXk kkk

Ak AKKIKKKKKKR
* *
76 KK * CP3 =*
* *
AAXKKKKKXKKRXKK
COMBINE (SUB1&2) + SUB3 AT CP3
78 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*x%
Kk k% k% *kk kK
HYDROGRAPH AT STATION CP3
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ (CFS) (HR)
(CFS)
10040. 5.75 4949. 1318. 1269. 1269.
( INCHES) .848 .904 .904 .904
(AC-FT) 2454, 2614. 2614. 2614.
CUMULATIVE AREA = 54.24 SQ MI

AAk kXX khkk Akk kkk Xkk EHhkk kkkx Kkk kAkk Kkk kkk kkk kkk kkk hkk Kkk kXK kkk kXX XEKX KAk XkX kKX KKKk KAk Xkk kkk Axk Xkk kxkk kkk kkk

kkkkkkkkkxkkkk

* *
79 KK % CP4 *
* *

kkkkkkkkkkkxkkx

ROUTE SUB 1,2,&3 FROM CP3 TO CP4



HYDROGRAPH ROUTING DATA

81 RM MUSKINGUM ROUTING
NSTPS 2 NUMBER OF SUBREACHES
AMSKK .41 MUSKINGUM K
X .25 MUSKINGUM X
k%
~%%%% WYARNING ***** POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH CP4.
REDUCE NSTPS OR DECREASE YOUR COMPUTATION INTERVAL (FIRST FIELD OF THE IT RECORD).
*k%k *%k%k * k% % %k *x k%
HYDROGRAPH AT STATION CP4
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS)
9865. 6.25 4943, 1318. 1269. 1269.
(INCHES) .847 .904 .904 .904
(AC-FT) 2451. 2614, 2614 2614,

CUMULATIVE AREA = 54.24 SQ MI

k% kkk XAkX kkk KAk kkk kkk Kkk KAk KEkk XAk AkX kkEk XXX kXK KAX XXX XXX AKX AKX KAk Kkd AKX KXk XXX kkk Kkk KKK KAk KXk AKX KXk kkk

KEXXK A AKX XK Ak XX
* *
82 KK x suBs *

* *

XAk hkhkkhkA ki kkk
RUNOFF FROM SUBBASIN 4
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 6.6 Lca= 3.8 S= 87.2 Kn= .047

SUBBASIN RUNOFF DATA

86 BA SUBBASIN CHARACTERISTICS
TAREA 10.94 SUBBASIN AREA

PRECIPITATION DATA

87 PB STORM 2.68 BASIN TOTAL PRECIPITATION

16 PI INCREMENTAL PRECIPITATION PATTERN
.01 .01 .01 .00 .00 .00 .01 .01 401 .01
.01 .01 .01 .01 .01 .01 .01 .01 401 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .02 .02 .02 .03
.03 .03 .04 .05 .04 .05 .05 .05 .04 .04
.04 .02 .02 .02 .02 .02 .02 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 01

88 LG GREEN AND AMPT LOSS RATE
STRTL .18 STARTING LOSS

DTH .36 MOISTURE DEFICIT

PSIF 3.60 WETTING FRONT SUCTION
XKSAT .55 HYDRAULIC CONDUCTIVITY

RTIMP 15.40 PERCENT IMPERVIOUS AREA



88 Ul INPUT UNITGRAPH, 90 ORDINATES, VOLUME = 1.00
376.0 376.0 376.0 376.0 723.0  1081.0  1413.0  1656.0  2061.0  2303.0
2477.0  2701.0  2852.0  3032.0  3423.0  3945.0  4652.0  3960.0  2956.0  2638.0
2435.0 2258.0  2188.0  2086.0  1969.0  1868.0  1786.0  1700.0  1587.0  1213.0
1441.0  1309.0  1222.0  1149.0 994.0 964.0 920.0 889.0 864.0 817.0
786.0 710.0 617.0 617.0 521.0 480.0 480.0 468.0 412.0 412.0
412.0 404.0 288.0 288.0 288.0 288.0 288.0 269.0 184.0 184.0
184.0 184.0 184.0 184.0 184.0 184.0 184.0 76.0 72.0 72.0
72.0 72.0 72.0 72.0 72.0 72.0 72.0 72.0 72.0 72.0
72.0 72.0 72.0 72.0 72.0 72.0 72.0 72.0 72.0 72.0
xk%k
*k%X *kk *k%k *k*k *%k%
HYDROGRAPH AT STATION SUBK
TOTAL RAINFALL =  2.68, TOTAL LOSS =  2.07, TOTAL EXCESS = .61
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS) :
1581. 5.25 647. 178. 171. 171.
(INCHES) .550 .604 .604 .604
(AC-FT) 321, 352. 352. 352,
CUMULATIVE AREA = 10.94 SQ MI

FhE AEkk KEkk XXEKk AKEX Akk KAKX Akk kAKX Fkk kAkk kxXk FhkEk KXk KEkk kAk AAXKX KAK KAk AAkK hAk kkk kA% AAK KXK KAk KAk KXAK kkk XAk KRK KAk kkk

kkkhkkxkkkkhkkkkk

* x
99 KK * SUB5 *
* *
khkkhkkkkkdhhkkkhk

RUNOFF FROM SUBBASIN 5
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 8.9 Lca= 4.1 S= 250.8 Kn= .060
SUBBASIN RUNOFF DATA

103 BA SUBBASIN CHARACTERISTICS
TAREA 19.92 SUBBASIN AREA

PRECIPITATION DATA

104 PB STORM 2.80 BASIN TOTAL PRECIPITATION
16 P1 INCREMENTAL PRECIPITATION PATTERN
01 01 01 00 00 00 01 01 01 01
01 01 01 01 .01 .01 01 01 01 01
01 01 01 01 01 .01 01 01 01 01
01 01 01 01 .01 .01 02 02 02 03
03 03 04 05 .04 05 05 05 04 04
04 02 02 02 .02 02 02 01 01 01
01 01 01 0 01 01 01 01 01 01
01 01
105 L6 GREEN AND AMPT LOSS RATE
STRTL .77 STARTING LOSS
DTH .08 MOISTURE DEFICIT
PSIF 7.50 WETTING FRONT SUCTION
XKSAT .09 HYDRAULIC CONDUCTIVITY

RTIMP 15.00 PERCENT IMPERVIOUS AREA



105 uI INPUT UNITGRAPH, 109 ORDINATES, VOLUME = 1.00

564.0 564.0 564.0 564.0 564.0  1119.0  1620.0  1956.0  2244.0  2595.0
3250.0  3439.0  3662.0  3927.0  4145.0  4358.0  4562.0  5076.0  5664.0  6449.0
7031.0  5540.0  4421.0  4014.0  3730.0  3500.0 3356.0 3266.0 3125.0  2981.0
2856.0  2747.0  2650.0  2540.0  2401.0  2275.0 2202.0 2114.0  1935.0  1823.0
1752.0  1529.0  1450.0  1404.0  1379.0  1334.0 1296.0 1277.0 1178.0  1178.0
1041.0 926.0 926.0 882.0 720.0 720.0 720.0 720.0 625.0 617.0
617.0 617.0 617.0 445.0 432.0 432.0 432.0 432.0 432.0 432.0
309.0 276.0 276.0 276.0 276.0 276.0 276.0 276.0 276.0 276.0
276.0 174.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0
108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0
108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0
k%
xk¥x *k*k Kk k *x % * %k
HYDROGRAPH AT STATION SUB5
TOTAL RAINFALL =  2.80, TOTAL LOSS =  1.27, TOTAL EXCESS =  1.53
EAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+  (CFS) (HR)
(CFS)
6655. 5.50 3028. 821. 7971 791.
(INCHES) 1.413 1.533 1.533 1.533
(AC-FT) 1501. 1629. 1629. 1629.
CUMULATIVE AREA = 19.92 SQ MI

kkEx Kk%x kkk kkk kkk XXX KXk KkX KAX Xkk kkk KXk kkk XXX AKX kAKX AAK KAK Kkk XAXEK KXKX Kkk KXK Kkk KAkX Xkk kkk kX% kkk XXk Akk kkk kX%

khkkkkkkkkkkkkk

* *
117 KK * CP4. *
* *
Ahkkkhkkkkkkkkkk

COMBINE (SUB1,2,&3) + SUB4 + SUB5 AT CP4

119 HC HYDROGRAPH COMBINATION
Icomp 3 NUMBER OF HYDROGRAPHS TO COMBINE
*k%
*kk *kK *kk *kk *k%k
HYDROGRAPH AT STATION CP4
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS)
16465. 5.92 8578. 2317. 2231. 2231.
(INCHES) .937 1.012 1.012 1.012
(AC-FT) 4254, 4595. 4595. 4595.

CUMULATIVE AREA = 85.10 sQ MI

kEkEX KRA KAk KAk XAk AKX XAk KXk KAXX XAXA AKX XXX XXk XEXX XREX HAkK Xhk kAKX XXk AkKX XXX Xkk AKX RAk XXk Kxk kkk Xkk *kk Xkk *hkkx XAk *kX

AERXKXEXR AR X ARX
* *
120 kKK = cPs =
* *
AkkkkkkkkkXXkkX

ROUTE SUB1-5 FROM CP4 TO CP5



HYDROGRAPH ROUTING DATA

122 RM MUSKINGUM ROUTING
NSTPS 1 NUMBER OF SUBREACHES
AMSKK .07 MUSKINGUM K
X .25 MUSKINGUM X
k%
xkk *k Xk *k*% *k % * %%k
HYDROGRAPH AT STATION CP5
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS)
T+ 16449. 5.92 8578. 2317. 2231. 2231.
( INCHES) .937 1.012 1.012 1.012
(AC-FT) 4253, 4595, 4595. 4595.

CUMULATIVE AREA = 85.10 sQ MI

*kk khkk Ahkk hkk kkk Kkk Akk kkk kkk kkk kkk kkk hkk kkk Akk kkk kkk kkk Akh Kkk khkk kkk kkk Akk Akk kkk kkk kAk kkk Xkk KAk Xkt k*xk

AAKKARR KX KX XXX
* *
123 KK * suBé *
* *

ARXKERKKRKKKRAR
RUNOFF FROM SUBBASIN 6
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 6.26 Lca= 2.77 S= 269.6 Kn= .057
SUBBASIN RUNOFF DATA

127 BA SUBBASIN CHARACTERISTICS
TAREA 11.31 SUBBASIN AREA

PRECIPITATION DATA

128 PB STORM 2.80 BASIN TOTAL PRECIPITATION
16 P1 INCREMENTAL PRECIPITATION PATTERN
.01 .01 .01 .00 .00 .00 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .02 .02 .02 03
.03 .03 .04 .05 .04 .05 .05 -05 .04 .04
.04 .02 .02 .02 .02 .02 .02 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01
129 LG GREEN AND AMPT LOSS RATE
STRTL .50 STARTING LOSS
DTH .12 MOISTURE DEFICIT
PSIF 6.90 WETTING FRONT SUCTION
XKSAT .11 HYDRAULIC CONDUCTIVITY
RTIMP 11.60 PERCENT IMPERVIOUS AREA
129 UI INPUT UNITGRAPH, 77 ORDINATES, VOLUME = 1.00
453.0 453.0 453.0 569.0 1303.0 1647.0 2010.0 2614.0 2845.0 3154.0
3399.0 3634.0 4177.0 4934.0 5517.0 3955.0 3276.0 2955.0 2716.0 2617.0
2442.0 2306.0 2184.0 2055.0 1901.0 179%9.0 1679.0 1527.0 1409.0 1208.0
1154.0 1109.0 1048.0 1020.0 948.0 870.0 745.0 739.0 579.0 579.0
578.0 496.0 496.0 496.0 425.0 347.0 347.0 347.0 347.0 292.0
222.0 222.0 222.0 222.0 222.0 222.0 222.0 148.0 87.0 87.0
87.0 87.0 87.0 87.0 87.0 87.0 87.0 87.0 87.0 87.0
87.0 87.0 87.0 87.0 87.0 87.0 87.0



*%k%k k% XX Kk k *k %k

HYDROGRAPH AT STATION SuBé
TOTAL RAINFALL = 2.80, TOTAL LOSS = 1.32, TOTAL EXCESS = 1.48
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24 .92-HR
(CFS) (HR)
(CFS)
4684 . 5.08 1732, 451. 434 . 434,
(INCHES) 1.423 1.482 1.482 1.482
(AC-FT) 859. 894. 894, 89%4.
CUMULATIVE AREA = 11.31 sQ MI

Kk Akk KAk KhkEk KEKK KKK kK KkEk KEAkKX Kkk KAk KKK AKXk kkk Kkk khkk KAk kIkEk Ahkk Ahkk kEkk Akk AKXk kkk Akk kA KhkEk Ahkk Khkk KEAEA ARk REAK KAk

KAAKA AR KA XK AKX
* *
138 KK * 5 *
* *
AAXkARXKRAK X XA X%

COMBINE SUB1-5 + SUB6 AT CP5

140 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
Kdk
*kk *kk *kk *k%k *k%
HYDROGRAPH AT STATION CP5
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24~-HR 72-HR 24.92-HR
+  (CFS) (HR)
(CFS)
19572. 5.75 10286. 2767. 2666. 2666.
(INCHES) .992 1.068 1.068 1.068
(AC-FT) 5100. 5489. 5489. 5489.
CUMULATIVE AREA = 96.41 sQ MI

k% KAk KEkk KHEKR AkEk KAk AKX KXX KKK Akk Kkk KAEX ARk AKX KAKX KAX AAX AKX AKX KAK KXK AXA KAk AkKk Akk Akk Kkk Kkk kAhkk Ahkk XAk KhX AXK

AKX KKKKKKKKK
* *
141 KK * DWEST *
* *
Kk RIKKKKXKKKK

DIVERT 55% OF FLOW TO CP6, 45% TO CP8

DT DIVERSION

ISTAD DEAST DIVERSION HYDROGRAPH IDENTIFICATION
DI INFLOW .00 100000.00
[s]e} DIVERTED FLOW .00 45000.00

Xkk

Kkk k&% *k*k kkk *kk



DIVERSION HYDROGRAPH DEAST

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ (CFS) (HR)
(CFS)
8807. 5.75 4629. 1245. 1200. 1200.
(INCHES) 446 .480 .480 .480
(AC-FT) 2295. 2470. 2470. 2470.

CUMULATIVE AREA = 96.41 sQ MI

*k% *k%k xk% k% *k*k

HYDROGRAPH AT STATION DWEST

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24 ,92-HR
+  (CFS) (HR)
(CFS)
10765. B A 5657. 1522 1466. 1466.
(INCHES) .546 .587 .587 .587
(AC-FT) 2805. 3019. 3019. 3019.

CUMULATIVE AREA = 96.41 SQ MI

kk AXK KEEX AEK AAK AKX XXX AAX XXX AXX XX AAKX KX XEEX AXX XXX XXX XXX Ak k AAX AAXK RXX AAR AXX RAkX AAK KAk KAX AFAR ARAX ARXEX KAk KAk

khkkkkkkkkkkkikk
* *
146 KK * 6 *
* *
KREXAKA AKX AR XKL

ROUTE DWEST FROM CP5 TO CP6 (FAN APEX)

HYDROGRAPH ROUTING DATA

148 RM MUSKINGUM ROUTING
NSTPS 3 NUMBER OF SUBREACHES
AMSKK .56 MUSKINGUM K
X .25 MUSKINGUM X

X%k
exkkx WARNING ***** POSSIBLE INSTABILITIES IN THE MUSKINGUM ROUTING FOR REACH cpPé.
REDUCE NSTPS OR DECREASE YOUR COMPUTATION INTERVAL (FIRST FIELD OF THE IT RECORD).

kK xk% *hk *kk Rk
HYDROGRAPH AT STATION CPé
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
(CFS) (HR)
(CFS)
+  10549. 6.33 5647. 1522. 1466. 1466.
(INCHES) .545 .587 .587 .587
(AC-FT) 2800. 3019. 3019. 3019.

CUMULATIVE AREA = 96.41 sQ MI



OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

DIVERSION TO

HYDROGRAPH

ROUTED TO

AT

STATION

SuB1

cp2

suB2

cpP2

CP3

SuB3

CP3

CP4

SUB4

SuBS

CP4

CP5

SuB6

CP5

DEAST

DWEST

CPé

** NORMAL END OF HEC-1 ***

PEAK
FLOW

4234,

4167.

1804 .

5459.

5436.

5513,

10040.

9865.

1581.

6655.

16465.

16449.

4684 .

19572.

8807.

10765.

10549.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF
PEAK

6.08

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR
1695.
1695.
814.
2506.
2506.
2%44.
4949,
4943,
647.
3028.
8578.
8578.
1732.
10286.
4629.
5657.

5647.

24-HOUR

432,

432.

229,

661.

661.

657.

1318.

1318.

178.

821.

2347,

2347,

451.

2767.

1245.

1522.

1522

72-HOUR

416.

416.

221,

637.

637.

633.

1269.

1269.

171.

791.

2231.

2231.

434 .

2666.

1200.

1466.

1466.

BASIN
AREA

21

21

14,

35

S5

18.

54.

54,

10.

19.

85.

85.

1

96.

96.

96.

96.

.30

.30

18

.48

48

76

24

24

94

92

10

10

.3

41

41

41

41

MAXIMUM
STAGE

TIME OF
MAX STAGE
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