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[. INTRODUCTION

URS Consultants was contracted by the Flood Control District of Maricopa County (the
District) to perform detailed hydrologic and hydraulic analyses and floodplain mapping for the
Upper Centennial Wash, Grass Wash and Aguila Farm Channel. The study was conducted
in accordance with the Federal Emergency Management Agency’s (FEMA), "Flood Insurance
Study Guidelines and Specifications for Study Contractors, September 1985" (Reference 7).
The study area is located surrounding the unincorporated community of Aguila, Arizona in
the extreme northwest corner of Maricopa County (Figures 1 and 2). Aguila, Arizona is
located approximately 25 miles west of Wickenburg, Arizona along U.S. Highway 60/70 and

is centered within Township 7 North, Range 9 West, Gila and Salt River Base and Meridian.

The purpose of this report is to estimate 10-, 50-, and 100-year return frequency pcak
discharges at appropriate locations along the study reaches identified above. A detailed study
previously had been performed (1978) by FEMA along portions of the Aguila Farm Channel
and Grass Wash which estimated 10-, 50, and 100-year return frequency peak discharges
(References 5 and 6). Similar peak discharges have not been estimated for the portion of
Upper Centennial Wash encompassed by this study. Upper Centennial Wash was previously
mapped using approximate methods. Therefore, the Aguila Farm Channel and Grass Wash
study reaches are re-study areas, while the Upper Centennial Wash is a new detailed study

reach.

The peak discharges estimated by this study will be used in determining water surface
elevations and associated profiles, floodplain and floodway boundaries, and flood hazard zones
within the study area. Floodplain and floodway boundaries and flood hazard zones will be

determined using the appropriate 100-year peak discharge.
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[I. WATERSHED DESCRIPTION

The watershed and associated subbasins are located within the extreme northwest corner of
Maricopa County, Arizona. The northern boundary of the watershed consists of the Harcuvar
and Date Creek Mountains. The eastern boundary is defined by a natural topographic
watershed division between the Sols Wash and Upper Centennial Wash watersheds.  The
southern boundary of the watershed is formed by the Vulture and Harquahala Mountains.
Runoff from the Aguila Farm Channel and Grass Wash join with the Upper Centennial Wash
drainage system at the unincorporated town of Aguila. Runoff within the Upper Centennial
Wash drains in a southwesterly direction where it exits Maricopa County and enters La Paz
County. Runoff within the Centennial Wash drainage system eventually turns southeasterly
and re-enters Maricopa County where it is referred to as Lower Centennial Wash (previously

studied, see Reference 3).

The slope of the natural terrain varies widely. The steeper foothills and mountain slopes
range from approximately 5 to 60 percent. Less steep areas within the study range from 0.2
to 5 pereent. It should be noted that the slope of the three major drainage channcls being

studied range from 0.2 to 0.3 percent (Appendix F).

Four major soil texture classes were identified from the numerous soil types present within the
watershed. The four are: Sandy Loam, Sandy Clay Loam, Clay Loam, and Clay. The most

common is Sandy Loam. The least common is Clay (Appendix G and References 16 and 17).
The watershed has several man-made physical features which should be noted.

U.S. Highways 60/70 and 93 and State Route 71 traverse the watershed. Field reconnaissance
observed that these highways are primarily constructed at-grade (or minimal fill) with low-
flow culverts located at drainage concentration points. A major highway bridge crossing is
located at Grass Wash and will be hydraulically modeled using HEC-2. This study assumed

that the roadways do not significantly impede or alter the natural direction of flow.



The Archinson Topeka and Santa Fe Railroad (AT & SF) transects the study area in a
southwesterly dircction, The rail bed is elevated fill approximately 4 to 6 feet above natural
grade and acts as a barrier to runoff draining in a northerly direction. There are 33 drainage
structures within the study area which allow runoff to pass through the railroad bed (Figure
2). The largest of these structures is a 300 foot long trestle crossing Grass Wash which will
be hydraulically modeled using HEC-2. The remaining 32 structurcs were individually rated
for their conveyence capacity using the procedure described in HDS-5 (Appendix [ and
Reference 19). Several assumptions were made in order to estimate culvert capacity. They

WCre:

1. Each culvert has the ability to flow full so that HW/D = L.

!\)

Each culvert is under inlet control.
3. Sedimentation which may be present at culverts will flush during
significant flow events or will be removed by ongoing AT & SF

maintenance activities.

It was determined that where one or multiple culverts are present within a subbasin, their
combined capacity exceeds the estimated 100-year peak discharge for the subbasin (Appendix
). Therefore, the railroad drainage structures are adequately sized to allow runoff to pass
through the rail bed. Where there are no drainage structures, runoff flows paralicl 1o the rail

bed in a southwesterly direction.

There are numerous man-made structures consisting of training dikes, sprcader dikes, stock
tanks, etc., located throughout the watershed. These structures do not meet the FEMA
criteria as identified in Chapter 2-7.e. of Reference 7 and, therefore, were not considered in
this study. These structures generally consist of unprotected fill, some compacted and some
not, are poorly maintained, and have no erosion protection. Historically, these structures have
failed during significant flow events (Reference 1). The Sols Wash Tank, located at the
terminus of Subbasin 100, was assumed to fail and 50 percent of the flow would drain in Sols
Wash and 50 percent of the flow would drain into the study area. This assumption was bascd
on review of the topographic base map and aerial observation of the drainage patterns
downstream of the structure, both indicate that flow splits to the east and west downstream
of the structure in numerous channels. It was determined by further analyses (0% to 100%
diversion) that flows from Subbasin 100 do not significantly affect downstream peak discharges

within the detailed study area.



[II. METHODOLOGY

URS Consultants estimated the flood hydrology and peak discharges for Upper Cenlennial
Wash, Grass Wash and Aguila Farm Channel. A memo from the District specifying modeling
methodology is included for review in Appendix D. A summary of the methodology and

assumptions are presented below.

Computer Modeling

The Army Corps of Engineer’s hydrologic computer model, "HEC-1 - Flood Hydrograph
Package", was used to estimate peak discharges at several critical runoff concentration points
within the study area (Reference 13). This program develops a runoff hydrograph for
individual subbasins through the input of numerical representations of the basin’s
physical/hydrologic characteristics. The individual hydrographs are then routed and/or
combined in a sequence similar to the way runoff occurs within the physical watershed.
Hydrographs and peak discharges can be requested for output at specified runoff concentration

points. A schematic representation of the modeling logic is illustrated in Figure 3.
Field Reconnaissance

URS Consultants has performed three field reconnaissance trips to the study area. The first
trip was a general reconnaissance trip with District staff. This trip included aerial
rcconnaissance of the entire watershed combined with ground reconnaissance to observe the
watershed’s physical and hydrologic characteristics first hand. Two more detailed
reconnaissance trips were made by URS staff to measure, record, and photograph the

watershed’s physical and hydrologic characteristics applied in the HEC-1 modeling.
Watershed Areas

United States Geological Survey topographic quadrangle maps were used to develop a mylar
base map having a scale of 1:62,500 (Figure 2 and Reference 20). Individual watershed
subbasins were delineated on this base map for area determination. The subbasin boundarics
were defined using: 1) the topography as shown on the USGS basc map; 2) acrial photos
contained in the SCS soil survey documents (References 16 and 17); and, 3) through field

reconnaissance.



Rainfall Depth

The depth of rainfall has been obtained from the information and procedures in the National
Oceanic and Atmospheric Administration (NOAA) Atlas 2, "Precipitation-Frequency Atlas of
the Western United States, Volume VIII - Arizona, " (Reference 18). The 24-hour, 10-, 50-
, and 100-year frequency rainfall depths for the project area are 2.50, 3.55 and 4.05 inches,
respectively (Appendix E).

Rain Distribution

The temporal rainfall distribution being used is the Type II, 24-hour duration storm developed
by the Soil Conservation Service. The cumulative distribution table being used is included in

Appendix E.
Area Reduction of Rainfall Depth

The spatial distribution pattern of rainfall in Arizona is not always uniform. Rainfall depths
given in NOAA Atlas 2 are point values. It is necessary to adjust these point rainfall depths
by a given ratio based on the watershed area being considered. Depth/area ratios were
developed by District staff using NWS HYDRO 40 and supplied to URS. A copy of the

depth/area values being used in this study are included in Appendix E.
Unit Hydrograph

The SCS Dimensionless Unit Hydrograph procedure was used in this study. This synthetic
hydrograph represents the runoff hydrograph due to 1 inch (a unit) of rainfall excess applied
uniformly over a watershed. The unit hydrograph ordinates are then adjusted based on the
amount of rainfall excess. HEC-1 input from this method requires the estimation of the

watershed’s lag time in hours which is derived from the time of concentration.
Time of Concentration and Lag Time

Time of concentration (T,) is the time it takes a moleculc of water to travel from the
hydraulically most distant point in a watershed to the outlet or
concentration point. The Kirpich Equation was used to estimate subbasin T, values. T, was

cstimated by the equation below:



Tc =L 157700 H 938
where:
T. = Time of concentration (hours)
L = Hydraulic length (feet)
H = Elevation difference (feet)
Lag time (L) is time between the center of mass of rainfall excess and the peak of the runoff
hydrograph. Lag time is often empirically related to the Time of Concentration (T,) of a

watershed as shown below:

L =06T,
where:
L = Lag time (hours)

T. = Time of Concentration (hours)

This relationship was developed by the SCS (References 13 and 15) and was used to compute

lag time in this study. Computation sheets for T, and L are included in Appendix F.
Watershed Losses

Rainfall excess is the equivalent uniform depth of runoff that occurs during a storm cvent.
Rainfall excess equals the total rainfall depth minus losses due to interception, infiltration,
surface depression storage, etc. Watershed losses for this study were modeled using the Green
and Ampt procedure described in Reference 8. The Green and Ampt procedure in HEC-1
uses five parameters (surface retention loss, hydraulic conductivity, wetting front capillary
suction, soil moisture deficit, and percent impervious area) which are based on soil texture
classification and land-use to compute the expected losses. Loss parameters f{or the Green and
Ampt procedure were determined using detailed SCS soil maps to identify the soil types
present within the watershed (References 16 and 17). Soil types were then grouped by their
respective texture classifications. Weighted Green and Ampt parameters were computed for
each subbasin based on the percent of individual soil textures present. Figure 5 illustrates the
major soil texture groups within the study area. Four land-uses, Commercial/Residential,
Mountain, Range, and Agriculture, were quantified within each subbasin for use in the Green
and Ampt procedure. Computation sheets for the Green and Ampt parameters arc included

in Appendix G.



Channel Losses

Channel losses via bed infiltration can contribute to the attenuation of peak discharge as flood
waters travel downstream. Some infiltration occurs in most natural channels, however, alluvial
(sandy or gravelly) bed channels are known to be arecas of significant groundwater recharge

because of their relatively high infiltration rates.

Channel! losses were not estimated in this study for the following reasons:

L Reliable infiltration data is very site specific and not available for this arca.
2. Non-uniformity of the soil types/textures throughout the floodplain.
3. Broad, sheet flow type [loodplain with low flow channels instead of a uniform

prismatic channel section with clearly definable bed. A channel is not present

in many areas.
Flood Routing

Channel routing of flood flows was accomplished using the Muskingum Method (Reference
13). Flood routing is an important consideration in large, undeveloped watersheds where
overbank storage, distributary flow, and lengthy travel time can attenuate flood peaks. As
previously mentioned, many of the flow paths are broad sheet flow areas with several braided
low flow channels throughout. Flood Control District staff related that observed flow
velocities in this terrain typically range from 3 to 5 feet per second within Maricopa County.
URS staff estimated that flow velocities could range from 2 to 8 feet per second using
Manning’s Equation for normal depth. U.S.G.S. topographic maps were used to estimatc slope
and approximate cross section geometry for the flow plains. In addition, a study conducted
in a watershed having similiar hydrologic and topographic characteristics concluded that flow

velocities generally range from 3 to 7 feet per second (Reference 21).

Based on the information above and engineering judgement, URS selected 4 feet per second
as an average routing velocity to be used in the Muskingum method. The routing travel time
was estimated using an average flow velocity of 4 feet per second for the distance traveled
between concentration points. The number of time steps for each routing reach was estimated
using a 10 minute computation interval. A weighing factor (X) of 0.2 was used in each

routing procedure (Reference 9). Tabulation of routing data can be found in Appendix H.



IV. RESULTS

A summary of the resultant peak discharges estimated by this study which are proposed for
FEMA adoption are presented in Table 1. Complete HEC-1 summary outputs for the 10-,
50-, and 100-year return frequency storm events are provided for review in Appendicies A, B,
and C, respectively. Table 1 compares URS estimates with the previously estimated values
adopted by FEMA (Appendix J and Reference 6).

URS acquired a graphical relationship of peak discharge per square mile verses drainage arca
in square miles plotted by the Arizona Department of Water Resources from previously
adopted FEMA studies which determined 100-year peak discharges in Maricopa County,
Arizona (Reference 1). URS peak discharge per square mile were derived from the 100-year
return frequency model (Appendix C) were plotted against the existing FEMA data as
illustrated in Figure 4. Table 2 provides a summary of the URS data plotted on Figurc 4.
Figure 4 indicates that the 100-year peak discharges estimated by URS are within the range
of peak discharge values previously adopted by FEMA.

Calibration of the HEC-1 model’s peak discharge/return frequency relationship to known
gauged discharges was not possible due to the fact that no discharge gauges are present within

the three major tributaries being studied.

FEMA has recently adopted a hydrologic analysis conducted for a floodplain delineation study
performed on the lower portion of Centennial Wash prepared by Cella Barr Associates
(Reference 3). This study estimated the 100-year peak discharge for Upper Centennial Wash
at the Maricopa/La Paz County line to be 19,500 cfs (384 square miles) compared with the
URS estimate of 21,700 cfs (452 square miles). The difference in watershed area is primarily
due to URS determining that a portion of a 58 square mile area, Subbasin 100, has the
potential to drain into the study area. Even though the URS study went into much greater
detail subdividing the watershed, the 100-year peak discharges derived in both studies are very

similar.

There is some difference in the existing FEMA peak discharges and the discharges estimaled
by this study, especially for the Grass Wash watershed. URS was not able to obtain a copy
of the original hydrology which established the adopted FEMA values. The current FEMA
Flood Insurance Study (Reference 6) states that the original hydrology was performed using
the SCS TR-20 flood hydrology program and was conducted in 1978. The differences between

the two studies are likely due to the following obvious dissimilarities:



L. The URS study is by COE HEC-1 while the previous study used SCS TR-20.

2. The URS study is using the Green and Ampt method for estimating watershed
losses while the previous study probably used the SCS curve number method.

3, The Grass Wash watershed is estimated at 70.6 square miles by URS while the
previous study estimated the watershed at 83.0 square miles. (The Grass Wash

peak discharges have the most significant differences).
In conclusion, this study is presented to supercede the previous study’s peak discharge data

(where applicable) and to establish new estimated peak discharge values at the locations
identified in Table 1.

10



Table 1

Summary of Discharges

Drainage Area

Flooding Source and Location (Sg.Mi.)
Grass Wash
At U.S. Highways 60/70 70.6
(83.0)
At N.W. corner of 39.9
Sec. 25, T7N, ROW N/A
At S.E. corner of 23.9
Sec.25, T7N, R9W N/A
Aguila Farm Channel
At Eagle Eye Ave 239.6
(216.0)
Below Grass Wash 314.4
N/A
Upper Centennial Wash
At Maricopa/La Paz 451.5
County Boundary N/A
At S.W. corner of 41.1
Sec.4, T7N, ROW N/A

Bold - URS Study
(Regular) - Previous FEMA Study
N/A - Not estimated in Previous Study

Peak Discharge
(Cubic Feet per Second)

10-yr 50-yr 100-vyr
3,340 8,660 11,100
(6,380) (11,400) (14,400)
2,430 5,950 7,500
N/A N/A N/A
1,720 3,900 4,870
N/A N/A N/A
3,620 12,700 16,900
(5,450) (12,000) (16,000)
4,130 14,500 19,300
N/A N/A N/A
4,880 16,400 21,700
N/A N/A N/A
1,900 5,410 6,960
N/A N/A N/A
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Table 2

100-year Peak Discharge per Square Mile
Summary Table

100-year
Subbasin 100-year Peak Area Peak Discharge
LD. Discharge (cfs) Sa.Mi per Square Mile
1 1701 3.48 489
2A 2267 5.21 435
2B 1645 6.98 236
3 1205 3.63 332
4 1180 4.59 257
S5A 1591 2.01 792
5B 1681 544 309
6 1454 8.57 170
7A 1231 2.25 547
7B 1649 4.95 333
8 923 2.13 433
9 1449 5.34 271
10 1168 : 6.34 184
11 1352 3.12 433
12 1046 2.59 404
13 1349 3.92 344
100 6549 58.27 112
101 1868 9.37 199
102 1544 5.25 | 294
103 2322 13.66 170
104 3993 28.20 142
105 3525 19.80 178
106 2247 5.75 391

107 3206 10.92 294



Table 2 (continued)

100-year Peak Discharge per Square Mile
Summary Table

100-year
Subbansin 100-year Peak Area Peak Discharge
LD. Discharge (cfs) Sq.Mi per Sguare Mile
108 1331 2.68 497
109 5682 49.05 116
110 2979 18.84 158
111 1073 N 2.41 445
112 2674 15.40 174
200 1486 4.24 . 350
201 3505 14.68 239
202 2288 14.98 : 133
203 2026 11.41 178
204 2158 | 12.76 169
205 3825 25.65 149
206 1966 8.83 223
207 1592 7.49 213
208 2143 12.62 170
209 1871 11.82 158
210 2701 | 16.93 160
A 3547 15.67 226
B 4873 23.88 204
C 7495 39.90 188
D 1668 7.19 232
E 3616 14.67 246
F 11060 70.55 157



Table 2 (continued)

100-year Peak Discharge per Square Mile
Summary Table

100-year
Subbasin - 100-year Peak Area Peak Discharge
LD. Discharge (cfs) Sa.Mi. per Square Mile
H 3202 16.66 192
I 11061 151.20 73
J 7221 70.29 103
K 16866 239.57 70
L 20345 35543 57
M 21136 393.84 54
N 21364 422,77 51
o) 21730 451.53 48
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I 0 10000
08 0 5000
KK Ri0D

4

R it Lt
KK §uBi01

Br  9.386

L6 34 32
u  2.32

HEC-1 INPUT

R L T S Toveans - P T
5.7 .25
5.1 .29

COMBINE HYDROGRAFHS FOR SUBBASINS C, E, 10, 1i, & 12

ROUTE SUBBASIN 13 TO F

.2

COMBINE SUBBASIN 13 AND f

l2

THIS PARTITION CONTAINS AGUILA FARM CHANNEL WATERSHED PARAMETERS

DIVERT 501 OF THIS WATERSHED'S RUNOFF TO SOLS WASH WATERSHED
REMAINING S0% DRAING TQ STUDY AREA

ROUTE SUBBASIN 100 70 6

lz

[ ]
-
—

l28

Al

"

e



LINE

163
164
163
166

167
168
169

170
171
172

{73
174
173
174

177
178
179

180
184
182
183

184
183
186
187

188
189
190

191
192
193
194

193
194
197

198
199
200
201

1.

KK
BA
L6
ug

KK
KM
HC

KK
KH
]

KK
BA
LB
4D

KK
KN
RH

KK
BA
L6
up

KK
BA
Lé
up

KK
KM
HC

KK
BA
L6
un

KK
KN
RM

KK
BA
LG
un

HEC-{ INPUT

...... . Y T TENE- TR . R S

5UB102
3,249
34 32 3.4 .28

1.69

6
COMBINE HYDROGRAPHS FOR SUBBASINS 160, 101, & 102

7
G

ROUTE 6 TO I
13 2.46 .2

§UB103

13,637
.34 .32 3.0 2

2.88

R107
ROUTE SUBBASIN 103 10 I
7123 2

5uB104

28.19%
33 .32 4.8 .31

3.3

SUB103

19.793
.34 .31 92 27

2.73

1
COMBINE HYDROGRAPHS FOR SUBBASING 103, 104, 105, % 6
4

5uB106

3.74b
.32 33 3.3 40
115

R106
ROUTE SUBBASIN 106 TO K
12 195 2

SUB107

10.919
.33 .39 3.7 .38
1.57



LINE

KK
KM
HC

KK
4]
1|

KK
4]
HC

KK
K
h]

KK
BA
LB
up

KK
KH
RN

KK
BA
L6
up

KK
KM
RH

44
BA
L6
un

KK
BA
L6
up

KK
KM
HC

KK
K
RM

HEC-1 [NPUT

COMBINE HYDROGRAFHS FOR SUBBASINS 104 & 107
2

RH
ROUTE H TO 1
1 A2 2

I
COMBINE HYDROERAPHS FOR SUBBASINS H & I
2

RI
ROUTE [ TO K
17 2.82 W2

SuB108
2,683

4 .28 6.8 .26

.93

R108 _
ROUTE SUBBASIN 108 10 X
12 2.04 2

5UB109
49,047

34 30 3.6 .39
3.97

k109
ROYTE SUBBASIN 109 T0 J
b .98 2

SUB110
18.838

.33 .34 3.8 .39
2.84

suB1(1
2.406

.32 1)
1,02

(<)
-
o

.38

]
COMBINE HYDRDGRAPHS FOR SUBBASINS 109, 110, % tii
3

Rd
ROUTE J TO K
13 213 i



LINE

242
243
244
243

246
247
248

249
230
231

23
238

259
260
261

262
263
264
265

266
267
268

269
270
21
272

273

274

273
274

2m
278
219

144
BA
L6
U

KK
KM
HC

(14
KM
fH

KK
KM
HC

KK
BA
L6
un

KK
KM
HC

KK
BA
L6
up

KK
KM
KM

KK
BA
L6
un

KK
BA
L6
up

KK
KN
HE

HEC-1 INPUT

5uB112

13.399
37 .28 6.6 .23

2.90

K
COMBINE HYDROGRAPHS FOR SUBBASINS I, J, 108 % {12
4

RK
ROUTE X TO L
7 109 .2

L
COMBINE HYDROGRAPHS FOR F AND K
2
THIS PARTITION CONTAINS UPPER CENTENNIAL WASH WATERSHED PARAMETERS

SUB200

4,243
.49 .28 6.8 A6 i

1,61

L
COMBINE HYDROGRAPHS FOR SUBBASINS L AND 200
2

5uBz01

14,5675
32 .34
.94

()
-

=)
(<)
o«

R201
ROUTE SUBBASIN 201 TO L
b .94 2

SuB202

14,982
36 .34 4.2 35

3.04

5UB203
11,412
233 3

2.87

(%)

.26

wn

L
COMBINE HYDROGRAPHS FOR SUBBASINS 201, 202 & 203
3

v



LINE

280
281
282

283
284
283

285
287
288
289

290
291
292
293

29
295
296

297
298
299

300
301
102
303

304
305
306

307
308
309
310

il
32
313
34

313
316
3

KK
K
HC

KK
44
il

KK
BA
LG
up

KK
BA
L6
D

KK
4]
HC

KK
kM
il

KK
BA

L6

up

KK
KM
M

KK
BA
L6
up

KK
BA
LB
up

KK
14
HC

HEC-1 INPUT

llllll 1---l-unZ.---.-.S.-....n‘.---lilSl-l--n-bl

L
COMBINE HYDROGRAPHS FOR ALL SUBBASINS AT L
2
AL
ROUTE L TO M
6 .99 .2

SUBz04
12,760

.39 .29 6.1 .26
2,92

5UB205

25,643
.33 .33 4.4 34

3.00

4
COMBINE HYDROGRAPHS AT M

3

A
ROGTE H TO N
] .98 2
5UB206
8.831

37 .32 .1 .30
2.18

R206
ROUTE SUBBASIN 206 TO N
3 47 .2
5UB207
7.488

.3b 33 4.5 .35
2.22

5UB204

12,616
35 34 4.0 37

.74

i

COMBINE HYDROGRAPHS FOR SUBBASINS M, 206, 207, & 208

%



LIKE

718
319
320

323
328
321
328

LS I R A |

KK
4]
RM

KK
BA
L6
un

KK
BA
L6
un

KK
KM
HC
i1

HEC-1 INPUT

llllll 1llll|Ilzﬂllllllzillllll4lllllll5ll'llll6lll'l|l7'l'."lBIll‘lllql.lllll()
RN
ROUTE X TR O
4 T4 .2
cuB209
11.824
.32 .34 3.9 8
2.97
5UB210
16,930
.34 39 3.6 39
2.83
]
COMBINE HYDROGRAPHS FOR N, 208, & 209
3



YT T eIt 12122 122222323233 222222322]

FLOOD HYDROGRAPH PACKAGE (HEC-1)
3Y THE COE IN FEBRUARY 1981
¢ KREVISED 02 AUG 98

o o e

RUN DATE 04/16/1990 TINE 14:17:22 %
r ¥
[2Y22222322222233222332323222223 222222232223

GRASS WASH/UPPER CENTENNIAL WASH FLDOD STUDY

FOR THE FLUOD CONTROL DISTRICT OF MARICOPA COUNTY

10 YEAR, 24 HOUR TYPE [1 STORM

GREEN AND AMPT LOSSES WITH SCS DIMENSIONLESS UNIT HYDROGRAPH

URS CONSULTANTS FILE: FCD.10  MARCH 1990
9 10 QUTPUT CONTROL VARIABLES
IFRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
OSCAL 0. HYDROGRAPH PLOT SCALE
7 HYDROGRAPH TINE DATA
NHIN 10 NINUTES IN CONPUTATION INTERVAL
IDATE  2AUGBY STARTING DATE
ITINE 1200 STARTING TIME
N {45 NUMBER OF HYDROBRAPH ORDINATES
NDDATE  JAUBBY ENDING DATE
NDTIHE 1200 ENDING TINE
ICENT 19 CENTURY MARK
CONPUTATION INTERVAL .17 HOURS
TOTAL TINE BASE 24,00 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION  FEET
FLON CUBIC FEET PER SECOND
STORABE. YOLUNE ACRE-FEET
SURFACE AREA ACRES
TENPERATURE DEGREES FAHRENHEIT
1130 INDEX STORM NO. t
STRN 2.50 PRECIPITATION DEFTH
TRA .10 TRANSPOSITION DRAINAGE AREA
12 P1 PRECIPITATION PATTERN
00 .00 .00 .00 .0
00 .00 .00 .00 00
.00 .00 .00 .00 .00
00 .00 .00 .00 .00
00 .00 .00 .00

00

s}

At

.00
00
00
09

.00
.M

.00
.00
.00
.00
.00
01

(2222222222 222222 222222222322 2322 XSS EYY

I ]

DODSON AND ASSOCIATES, INC.
HYDROLOGIST AND CIVIL ENGINEERS
7015 W TIDWELL SUITE 107
HOUSTON, TEXAS 77092
{713} 895-832

L R L ]

12222222222 2222222222 2222222222284

00
00
.00
00
00
M

00
.00
.00
00
00
WOt

00
00
.00
.00
.00
o



A3 A3 A2 .02 02 01 01 01 Lol L0l

.01 .01 .01 .01 .01 01 .01 .01 01 1
.00 .00 ) .00 .00 .00 .00 00 o 20
.00 .00 .00 .00 .00 00 .00 .00 .00 00
.00 00 .00 .00 .00 00 00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 00 .00 00
.00 .00 .00 .00 .00 .00 .00 00 .00 00
.00 .00 .00 .00

17 30 INDEX STORM NO. 2
STR 2.8 PRECIPITATION DEPTH
TRDA 10.00 TRANSPOSITION DRAINAGE AREA

0 Pl PRECIPITATION PATTERN
.00 00 .00 .00 .00 .00 00 00 .00 W00
.00 .00 00 .00 00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 00 .00 00
.00 .00 .00 .00 .00 .00 .00 00 .00 .00
.00 .00 .00 .00 .01 .01 1 01 .01 0t
.01 .01 .01 .01 01 01 .02 02 .02 A3
A3 A3 02 .02 .02 01 .01 .01 .01 W0t
.01 .01 01 .01 01 .01 .01 W01 0t .01
00 00 00 00 .00 00 .00 .00 00 00
.00 .00 00 .00 .00 00 .00 .00 00 .00
00 .00 .00 .00 .00 .00 .00 .00 V00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 00 00 00 .00 .00 .00 L0 .00
.00 .00 .00 .00

18 1D INDEX STORM NO. 3
STRM 2.30 PRECIPITATION DEPTH
TRDA 20,00 TRANSPOSITION DRAINAGE AREA

0 Pl PRECIPITATION PATTERN
.00 .00 .00 .00 .00 00 .00 .00 00 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 0
00 .00 .00 .00 .00 .00 00 .00 00 00
.00 .00 .00 .00 .00 .00 00 .00 .00 .00
.00 .00 .00 .00 01 .01 0t 01 01 W01
.01 01 .01 .01 .01 .01 02 020 0 A3
A3 A3 02 02 .02 01 .01 01 0l L0t
.01 .01 01 .01 01 .01 .01 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 00 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 00 .00 00 00 W00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 00 .00 .00 .00 .00 .00 .00 .00
00 .00 .00 .00

19 J0 INDEX STORM NO. 4
STRM 2.25 PRECIPITATION DEPTH
TRDA 30.00 TRANSPOSITION DRAINAGE AREA

0 Pl PRECIPITATION PATTERN
.00 .00 .00 .00 00 .00 .00 00 .00 00
.00 .00 .00 .00 00 .00 00 00 .00 00
.00 .00 00 00 .00 00 .00 .00 .00 A0

0 .00 .00 .00 .00 .00 00 00 00 00



2.13 PRECIPITATION DEPTH
70.00 TRANSPOSITION DRAINAGE AREA

2,13 PRECIPITATION DEPTH
100,00 TRANSPOSITION ORAINAGE AREA

2,08 PRECIPITATION DEPTH

00 00 .00
Of .60 W00
L0t .01 Ot
A3 13 02
01 Ot 0t
00 00 00
00 00 00
90 00 00
.00 .00 00
.00 0 00
.00 00 00

0dD INDEX STORM NO. §
STRH
TRDA

0Pl PRECIPITATION PATTERN
.00 00 00
00 00 00
00 00 .00
.00 00 00
00 00 00
00 D0 .00
01 .01 Ot
A3 43 .02
i M Ot
00 .00 00
00 00 00
00 00 .00
00 00 00
00 .00 .00
00 00 00

21 4 INDEX STORM NO. &
STRN
TRDA

0 Pl PRECIPITATION PATTERN
.00 .00 .00
00 00 00
00 00 00
00 00 00
00 .00 00
.00 .00 00
01 0t .01
A3 A3 02
L0t .01 .01
00 00 .00
D) 00 00
.00 00 .00
.00 00 00
00 .00 D0
.00 00 .00

2200 INDEX STORM NO. 7
STRM
TROA

150.00 TRANSPOSITION DRAINAGE AREA

00
00
.01
.02
.01
)
00
.00
00
00
00

.00
.00
00
.00
00
.00
Ot
.02
Ot
.00
.00
00
.00
00
.00

.00
00
00
.00
00
00
Ot
02
Ot
00
00
00
00
00
.00

D0
01
01
.02
01
.00
00
00
.00
00

.00
00
00
00
00
01
0t
02
.01
.00
00
00
.00
.00

00
00
00
00
.00
.01
Ot
.02
01
00
.00
.00
00
00

0
01
01
01
01
.00
00
00
.00
00

00
00
.00
.00
00
O
01
01
Ot
00
00
00
00
.00

00
00
00
00
09
01
01
.01
01
00
00
00
00
00

00
Ot
02
.0t
0f
00
.00
.00
.00
00

00
00
»00
00
00
01
02
01
0t
400
00
00
00
00

00
00
00
00
.00
01
02
0L
01
00
.00
00
.00
.00

00
.0t
02
01
01
.00
.00
00
.00
.00

.00
00
.00
00
00
01
02
Ot
01
D0
.00
00
00
00

00
.00
00
00
00
0l
.02
01
Ot
00
00
.00
.00
»00

A0
[R'2S
02
R
0t
00
00
00
.00
Q0

V]
)
00
.00
00
L1
02
.01
0t
.00
00
00
0
0

00
00
.00
00
00
01
02
L
0!
L0
00
.00
00
00

G0
At
A3
Ot
01
00
00
L 00
Q0
09

00
00
00
00
00
.0t

-
bt

144

Ol
01
.00
.00
00
Ny

L0

00
00
.00
.00
.40
.01
A3
.01
0
00
.60
00
.00
.00

an



23 J0

0PI

24 J0

0Pl

40
00
00
00
.00
.01
A3
.0t
00
00
.00
.00
.00
.00

00 00 00 .00 00
00 .00 .00 00 .00
.00 .00 .00 .00 00
.00 .00 .00 .00 .00
.00 00 .00 01 .01
01 .01 .01 01 01
A3 .02 02 02 01
01 .0t 01 .04 01
00 00 .00 00 00
.00 00 .00 00 00
00 00 .00 .00 00
00 00 .00 .00 .00
00 00 00 00 .00
.00 .00 00

[HDEX STORM ND. 8

STRM
TRDA

2,00 PRECIPITATION DEPTH
300,00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

.00
.00
00
.00
.00
.00
.01
13
.01
.00
.00
.00
.00
.00
00

.00 .00 .00 .00 .00
.00 .00 00 .00 .00
00 00 00 .00 .00
00 00 00 00 .00
.00 .00 .00 D0 .00
00 00 .00 .01 01
01 D1 .01 R 0l
A3 02 02 02 .01
01 .01 01 01 01
.00 00 00 .00 .00
.00 .00 .00 .00 .00
00 00 .00 .00 00
.00 .00 00 00 00
00 .00 00 00 .00
00 00 .00

INDEX STORM MO. 9

STRM
TRDA

2.00 PRECIPITATION DEPTH
400.00 TRANSPOSITION DRAINAGE AREA

FRECIPITATION PATTERN

00
.00
00
00
.00
.00
Ol
A3
.01
00
.00
00
.00
.00
.00

.00 00 .00 00 00
00 .00 .00 .00 00
.00 00 .00 .00 .00
00 00 .00 00 .00
.00 .00 00 .00 00
00 00 00 0L 01
.0t .01 0t 0t 01
A3 .02 02 .02 01
.04 01 .01 01 1
00 00 00 .00 200
00 00 00 .00 00
00 .00 .00 .00 00
] 00 00 00 .00
00 00 .00 .00 00
00 00 .00

00
.00
.00
.00
01
.02
.0t
.01
00
.00
.00
.00
00

.00
.00
.00
.00
00
.01
02
.0t
O
00
.00
.00
00
.00

.00
.00
.00
.00
00
01
02
Jt
.01
00
00
.00
00
00

00
00
00
00
Nt
02
0t
01
00
00
.00
.00
.00

.00
.00
00
.00
00
01
.02
01
0t
00
.00
00
00
00

.00
.00
0
.00
.00
0t
.02
.01
.01
200
.00
00
00
.00

.00
00
00
L0
.01
.02
01
01
)
00
.00
.00
G0

00
G0
00
.00
00
01
.02
Ot
At
00
00
00
00
09

00
.00
00
00
00
01
.02
Ot
.01
.00
.00
.00
00
.00

A6
)
00
00

‘v

ol
A1
W0
00
W00
00
00
0

.60
00
00
00
00
01
13
0t
01
09
00
Q0
A0
00

20
Wi
0
00
Q0
0
A3
0t
A1
00
00
0
00
.00



QFERATION
HYDROGRAPH AT
ROUTED 10
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO
HYDROGRAPH AT
HYDROGRAPH AT
3 COMRINED AT
ROUTED 10
HYDROERAFH AT
ROUTED 10
HYDROGRAPH AT
HYDROGRAPH AT
4 COMBINED AT
ROUTED 70
HYDROGRAPH AT
ROUTED 10
HYDOROGRAPH AT
2 COMBINED AT
ROUTED T0
HYDROGRAPH AT
ROUTED 10
HYDROGRAPH AT

3 COMBINED AT

STATION

sust

R1

5UB2A

5UB28

RA

SUB3

SuB4

RB

suBoA

SUBSB

SuB&

RC

5uB7A

R78

5UB7B

L]

5us8

RE

SuB9

E

PEAK
FLOW

673,

668,

782,

645,

Ly

1221,

1200.

479,

430.

332,

498.

303,

494,

300.

286,

481.

1080,

FLOW [N CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

12,83

12.83

12,83

14,50

14,00 -

14,33

14,83

14.83

14.17

14,83

12.67

14.47

15.17

13.33

14.00

12.83

15.17

13.30

RUNOFF SUMMARY

AVERABE FLOW FOR MAXIMUM PERIOD

6-HOUR

175,

175,

203,

205.

624,

623,

183.

204,

907,

903.

79,

79,

327,

1294,

1286,

97.

97.

164,

234,

254,

79.

19,

199.

484.

24-HOUR

44,

44,

af.

79.

140.

169,

46.

3%

233'

233,

41'

a4,

o4,

20,

20,

al.

122,

72-HOUR

44,

44,

51!

.

9.

160.

160,

16,

24,

i1,

b4,

64,

20,

20,

1.

122,

BASIN
AREA

.01

~a

2.04

3.44

8.57

39.30

39.90

2,73

2.25

.19

7.19

2,13

14,67

HAXTNUM
STAGE

TINE OF
HAX STAEE



RGUTED TO
HYDROGRAPH AT
HYDROGRAPH AT
HYDROGRAPH AT
S COMBINED AT
HYDROBRAPH AT
ROUTED T

2 COMBINED AT
ROUTED 1O
HYDROGRAPH AT
DIVERSION T
HYDROGRAPH AT
ROUTED 10
HYDROGRAPH AT
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
HYDROGRAPH AT
4 COMBINED AT
HYGROGRAPH AT
ROUTED 10
HYDROGRAPH AT
2 COMBINED AT
ROUTED 1O

2 COMBINED AT
ROUTED TO

HYDROGRAPH AT

RE

U810

SuB1L

5UB12

5UB13

RI3

F

RF

5UB100

50LS

DIVIOD

RLOO

suslot

SuB102

§

R5

5uB103

RLO3

5UBi04

SUBL0S

{

5UB104

R106

Sugto7

H

RH

[

RI

Susion

973.

181,

493,

3090,

1383.

793,

793.

778,

451,

343,

g7t

837.

712,

731,

1199,

192,

2329

114,

13.00

15.17

13,67

14.400

13,40

16.00

15.50

13.30

13.50

17.33

14,33

13.50

16.47

19.17

14,67

16.90

15.00

14.30

15,67

15.00

13.33

13.30

13.47

15.33

18.17

12,87

106,

1836,

237,

2020.

1095,

248,

348.

343,

353,

214,

773,

739.

463.

440.

775,

589,

1774,

200,

200.

0.

210,

1970,

109,

161,

161,

138.

93.

129,

129.

636,

27,

302,

&b,

b6,

322,

161,

181,

138,

QSt

3.

249.

238.

127,

127.

187,

379,

50'

30.

92.

129,

129,

" 536,

391,

21.

3.92

70,33

70.33

58.27

38.27

38.27

5,75

10,92

16.66

16.64

151.20

131.20

2.68



AGUTED T4

HYDROGRAPH AT
ROUTED TO

HYDROGRAPH AT
HYDROGRAPH AT
3 COMBINED AT
ROUTED 1O

HYDROGRAPH AT
4 COMBINED AT
ROUTED 70

2 COMBINMED AT
HYDROBRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED 1O

HYDROGRAFH AT
HYDROGRAPH AT
3 COMBINED AT
2 COMBINED AT
ROUTED 10

HYDROGRAPH AT
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO

HYDROGRAPH AT
ROUTED 1O

HYDROGRAPH AT
HYDROGRAPH AT
4 COMBINED AT

ROUTED TO

RL08

SUBLO9

R109

suBt10

SuBLIt

J

Rd

SUB112

K

RK

L

SUB200

L

5uB201

K201

5UB202

RL

SuB204

5UB203

A

RN

SUBZ06

R204

5uB207

SUB208

N

RN

1402,

1384,

B838.

334,

1676,

1424,

3815,

1569,

4118.

4125,

1049,

1006,

18%8.

4398.

4392.

&93.

1068,

§718.

4697.

b24.

614,

473.

4759,

4779,

14,47

12.83

13.83

18,00

14,87

18.00

19.17

18.00

13.33

18.00

13.67

14,47

14.83

14,87

14.47

17.33

18.17

14.47

14.83

17.00

18.17

14,00

14.50

14.00

14.30

18.00

18.83

938,

498.

89,

1204,

1192,

360.

2713,

2704,

3386,

213,

3604,

437,

433.

434,

1032.

4008,

3990.

121,

639,

4285.

4268,

344,

4362,

4348.

27,

282,

280,

137,

154,

877,

B38.

1183,

35,

1215,

117,

117,

i3,

119,

279,

1383,

1336,

1.

183,

1489,

1425.

19,

79.

1.

99,

1528,

1443,

134,
877.
838.
1183,
35
1215,
7.
7.
113,

119,

183.

1489.

1423,

79.

19.

41,

99.

1528,

1443,

£9.03

18.84

2.41

70.29

310.12

424

J14.37

14.48

14,68

14,98

11.41

41.97

39543

355.43

12,76

23.65

393.84

393.84

8.89

422.77

122.77



HYDROGRAPH AT  SUE209 7. 14,83 130, 7. 97, 11.82
HYDROGRARH AT SUB210 773, 14,47 462, 127, 127, 16.93

3 COMBINED AT 0 4881,  18.47 4443, 1563, 1363, 451.33

ee NORMAL END OF HEC-! ##
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LINE

= I B i e e N R . R

— bt -
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~ O~ N b

[ B N T B S
Cd R e ~a

~a

[0..

ID
ID
1D
1D
ID
ID
[0
IT
10
IN
D
PC
PC
pC
PC
PC
0
JD
D
D
D
JD
D
JD
¥

KK
BA
LG
up

KK
K
R

KK
BA
LG
up

KK
14}
M

KK
BA
LB
ub

KK
KN
HC

HEC-1 INPUT

PP T Ziiiiea, Tiiianas Jevsnans bevinenn Tovavnns - T LI

GRASS WASH/UPPER CENTENNIAL WASH FLOOD STUDY

FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

50 YEAR, 24 HOUR TYPE IT STORM

BREEN AND AMPT LOSSES WITH SCS DIMENSIONLESS UNIT HYDROGRAPH

URS CONSULTANTS FILE: FCD.350 NOVEMBER 1989

10 02AU689 1200 145

3 0
30 02AUBBY 1200
3.55 A

¢ 005 L1 L0t6 022,028 035 L0401 048
063,071 .0BO - .0BY  .098  .108  .120 133 (147
Jet 204 235 283 683 733 772 799 .B2D
.85¢ .8t8 .80  .891  .%02 .912 924 929  .937
992 .99% 963 .972  ,978  .984  .9B9 .95 1,000

3.37 10
3.7 20
3.20 30
3,05 70
3.02 100
2,95 150
2.84 300
2.84 400
THIS PARTITION CONTAINS GRASS WASH WATERSHED PARAMETERS
SuBt
3.476
1) .27 1.2 20
1,05
R1
ROUTE SUBBASIN 1 7O A
{ 07 W2
5uB2A
5. 211
.28 33 4.8 32
1.07
R2A
ROUTE SUBBASIN 2a T0 &
10 1.8 2
5uB28
6.983
3l 30 bt 2%
2.20
A

COMBINE HYDROGRAPHS FOR SUBBASINS 1, 2A, % 2B

T
-

036

BTN

891G

LR

. 943



LINE

6
47
48

49
50
31

c
v

70
T
72

13

74
73
74
77

78
19
89

81
82
83

KK
KM
R

KK
EA
LG
up

KK
BA
L6
4o

KK
EM
HC

KK
ko
RM

KK
BA
L6
ub

KK
KN
RN

KK
BA
LG
u

KK
BA
L6
u

KK
KN
HC

KK
KN
RM

HEC-1 INPUT

RA
ROUTE A TO B
M .49 .2

5UB3

3.627
.35 .29 6.4 .20
.63

SUB4
4,983

A0 .29 6.4 .21
2,07

B
COMBINE HYDROGRAPHS FOR SURBASINS A, 3, ¥ 4

T
V]

RB
ROUTE B TO C
ALY .2

SUBSA

2,013
26 233 3.3 40
.49

R3A ,
ROUTE SUBBASIN SA TG C
T 1L.32 2

SuesB

5. 437
34 .32 3.2 .18
1.50

5UB&
8.572

.38 27 7.2 22
3.08

L
COMBINE HYDROGRAPHS FOR SUBBASINS 5A, 5B, 6 k B
4

RC
RWTECTOF
£ 0.72 .2



LINE

84
83
86
87

88
89
90

1
72
93
94

93
94
97

98
99
100

101
102
103
104

103
104
107

108
109
110
111

112
13
114

113
114
17

118
119
120
121

HEC-{ INPUT

Devenn Lereres y Teererns bovvrens
KK SUB7A

BA 2247

L& .30 .32 51 .9
.83

KK R7A

KN ROUTE SUEBBASIN 7A T0 0

R 2 L97 2

KK SUB7B

BA 4,947

.35 .32 5l 3
w139

KK ]

KM COMBINE HYDROGRAPHS FOR SUBBASINS 74 & 78
HE 2

KK RO

KW ROUTE D TOE

RM . .2

KK 5UBB

BA 2,134

L6 .34 31 54 L3
U 1.08

KR8

KN ROUTE SUBBASIN B TO E

RY 2 0.33 2

KK SUBY

BA 5.339

B .3 .32 5.0 L3
179

KK £

KN COMBINE HYDROGRAPHS FROM SUBBASINS D, B & 9
HC 3

KK RE

K RWTEETOF

A 12 1.55 2

KK SUBLO

BA 5,342

6 4 .24 BT L4
uw 334



LIKE

122
123
124
125

126
127
128
129

——
€4 €N
—— O

—

S L A ]
o~ LN A

——

~

v
138
139

149
141
142

(43
144
145

146
147
148
149

150
151
152
153
134
135

136
137
158

139
160
161
162

KX
BA
L6
up

144
B&
L6
uo

KK
K
HC

KK
BA
LG
up

KK
KM
RM

KK
KN
HC

KK
KM
RM
¥

KK
BA
L6
up

KK
KN
4]
T
1)}
Y

KK
KN
RM

KK
BA
L6
i

HEC-1 INPUT

...... S O T T T T PYTRRNTY P ORI A s L
susti
3.122
.3b .30 5.7 23
L.14
5UB12
2,594
34 32 gl 29
1,20
F
COMBINE HYDROGRAPHS FOR SUBBASINS C, E, 10, Il, & 12
3
EUBI3
3.921
A6 .22 9.5 .09 $
1.91
RI3
ROUTE SUBBASIN 13 TG F
2 27 2
F
COMBINE SUBBASIN 13 AND F
2
RF
ROUTEF TO L
b .98 .2
THIS PARTITION CONTAINS AGUILA FARM CHANNEL WATERSHED PARAMETERS
SuBi00
38.270
33 .35 3.5 .40
3,61
DIVi00
DIVERT 50X OF THIS WATERSHED'S RUNOFF TO SOLS WASH WATERSHED
REMAINING 50X DRAINS TO STUDY AREA
50LS
0 10000
0 3000
R100
ROUTE SUBBASIN 100 TO 6
it 1.8t 2
susiot
9.766
.34 .32 3.1 .28
2,32



LINE

163
164
163

164

167
168
169

{170
171
{72

173
174
173
178

i
178
179

180
18t
182
183

164
183
186
187

168
189
190

191
192
193
194

193
194
197

198
199
200
201

{D.

KK
BA
L6
up

KK
4]
He

KX
KM
RM

KK
BA
LG
Up

KK
4]
R

KK
BA
L6
Us

KK
BA
L6

up

KK
KM
HC

KK
BA
L6
D

KK
KN
RM

KK
BA
L6
up

HEC-{ INPUT

llllll llllIlll2lllllllzlllllll‘llll'llsﬂllllll6llll'll7llll

5UB102

5.249
34 32 3.1 .28
1.49

§

COMBINE HYDROGRAFHS FOR SUBBASINS 100, (01, & 102
3

R6
ROUTE 6 70 I
15 2.4 .2

SUB103

13.657
.34 32 3.0 2%

2.88

R103
ROUTE SUBBASIN 103 TO I
7T L2 .2

5UB104
28.196
33 .32 4.8 3

3.23

5UB103

19.795
34 .31 5.2 .27

.73

I
COMBINE HYDROGRAPHS FOR SUBBASINS 103, 104, 105, k B
4

5UB106

5,746
.32 35 3.5 .40
.15

R106
ROUTE SUBBASIN 106 7O H
12 1.95 .2

SuB107

10.919
33 33 3.7 .38
1,57

PABE

n



LINE

202
203
204

203
204
207

208
209
210

211
212
U3

214
213
216
27

218
219
220

21
222
123
224

225
226
27

228
229
230
23

232
233
234
235

238
231
23

239
240
241

KK
4]
RC

KK
KM
RM

KK
4]
He

KK
K
RM

144
BA
LG
U0

KK
Kn
RM

KK
BA
L6
un

¥K
4]
RN

KK
BA
L6
up

KK
BA
L6
un

KK
KN
He
KK

KN
RM

HEC-1 INPUT

COMBINE HYDROGRAPHS FOR SUBBASINS 106 % 107
2

RH
ROUTE H 70 1
) A3 .2

l
COMBINE HYDROGRAPHS FOR SUBBASINS H & I
2

R1
ROUTE T TO K
17 2.82 2

SUB108
2,483

i) .28 6.8 .26
.93

R108

ROUTE SUBBASIN 108 T0 X
12 2.04 2

5UB109
49,047

.34 35 3.6 .39

3.9

R109

ROUTE SUBBASIN 109 T0 J
b .98 .2

sUB11O
18,838

33 .34 3.8 .39

2.84

SuB1tt
2,406

32 .34 3.8 .38
1,02

J
COMBINE HYDROGRAPHS FOR SUBBASINS 109, {10, & {11
3

Rl
ROUTE J TO K
13 2.3 .2

FAGE &



ID.

KK
BA
L6
ug

KK
K
HC

KK
KN
M

KK
KM
HC
£

KK
BA
L6
uD

KK
K
HE

KK
BA
L&
un

KK
KN
RM

KK
BA
LG
up

KK
BA
L6
up

XK
4]
HC

HEC-1 INPUT

...... Y TE TR PP P TP A ()

508112
{5,399
318 b L2
2,90

K
COMBINE HYDROGRAPHS FOR SUBBASINS I, J, 108 % 112
I

RK
ROUTE K TO L
T 109 .2

L
COMBINE HYDROGRAPHS FOR F AND K
2
THIS PARTITION CONTAINS UPPER CENTENNIAL WASH WATERSHED PARAMETERS

5UB200

4,243
A9 .28 6.8 b {
1,41

L
COMBINE HYDROGRAPHS FOR SUBBASINS L AND 200
2

5UB201

14,675
33 1) i.8 .38
1.91

Rz01
ROUTE SUBBASIN 201 TO L
b 94 .2

5uB202

14,982
.36 34 $.2 W33

3.04

5UB203

11.412
.33 3 3.3 .26
2.87

L
COMBINE HYDRGGRAPHS FOR SUBBASINS 201, 202 % 203
3



LINE

280
281
282

283
284
285

286
87
288
299

290
291
292
293

294
295
294

97
298
299

300
30t
302
303

304
308
306

307
308
309
310

i
MV
33
314

315
316
Y

KK
KN
HC

KK
KH
h]

KK
BA
LG
up

KK
BA
LG
un

KK
k¥
HC

KK
KM
RY

KK
BA
L6
uD

KK
KM
RN

KK
BA
L6
up

KK
BA
L6
up

KK
4
HE

2
AL
5

5UB204
12,7560
.39
2.92
SUB20S
25,643
33

3.00
b

3

RM
&

SUB206
8.831
37

2.18
R206

3
5UB207
7.488
.36
.22
5UB208
12,616
35
.74
N

'

HEC-1 INPUT

COMBINE HYDROGRAPHS FOR ALL SUBBASINS AT L
ROUTE L 70 4

.99 2

29 6.1 26

33 .4 34

COMBINE HYDROGRAPHS AT M

ROUTEM TO N
.98 .2
32 3.1 30

ROUTE SUBBASIN 206 1O N
A7 .2

COMBINE HYDROGRAPHS FOR SUBBASINS M, 206, 207, & 208



LINE

318
319
320

32
322
323

324

323
326
321
328

389

77
b

33

13

ID'II"lli"l"ll2llll||ISIllllli4i|l.lll5lllllll6.lIlll|7".lII

KK
4]
M

144
BA
L6
ud

KK
BA
L6
un

KK
KM
HC
i1

HEC-1 INPUT

RN
ROUTE N TO 0
4 74 .2

5UB209

{1.624
.32 i) 3.9 .38

2,97

SUB210
16.930
.34 35 3.6 .39

2.83

0
COMBINE HYDROBRAPHS FOR N, 208, & 209
T

o
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FLOOD HYDROGRAFH PACKAGE (HEC-1)
BY THE COE IN FEBRUARY 1981
REVISED 02 AUG 88
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RUN DATE 04/16/1990 TINE 14:01:23 ¢
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GRASS WASH/UPPER CENTENNIAL WASH FLOOD STUDY

FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

50 YEAR, 24 HOUR TYPE I1 STORM

GREEN AND AMPT LOSSES WITH 5C5 DIMENSIONLESS UNIT HYDROGRAPH

URS CONSULTANTS FILE: FCD.50

NOVEMBER 1989

910 QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
[PLOT 0 PLOT CONTROL
gscaL 0. HYDROBRAPH PLOT SCALE
I7 HYDROGRAPH TINE DATA
HAIN 10 MINUTES IN COMPUTATION INTERVAL
[DATE 2AUBBT STARTING DATE
ITIME 1200 STARTING TIME
NG 143 NUNBER OF HYDROGRAPH ORDINATES
NDDATE JAUGBY ENDING DATE
NDTINE 1200 ENDING TINE
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .17 HOURS
TOTAL TIME BASE  24.00 HOURS
ENBLISH UNITS
DRAINAGE AREA SQUARE NILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TENPERATURE DEGREES FAHRENHEIT
140 INDEX STORM NO.
STRM 3,33 PRECIPITATION DEPTH
TRDA .10 TRANSPOSITION DRAINAGE AREA
12 P1 PRECIPITATION PATTERN
.00 .00 00 00 00 00 00
.00 .09 .00 .00 .00 .00 00
.00 00 00 .00 .00 00 00
00 00 00 00 .00 00 00
00 .00 .00 .00 00 00 00
00 00 00 .00 01 01 .01
| N .0t 01 .01 01 .02

PR R E A R P R R R R R SRR EEE S

DODSON AND ASSOCIATES, INC.
HYDROLOBIST AND CIVIL ENSINEZRS
7015 ¥ TIDWELL SUITE {07
HOUSTON, TEXAS 77092

{713} 895-8322

W Me dm e e e
P A L

12222 232222222222 2222222222333 2TRS)

.00 00 00
.00 00 .00
00 .00 .00
.00 00 00
00 40 00
.01 0t Ot
02 .02 A3



17 0

0Pl

18 JD

0Pl

19 4D

0 Pl

13
Lt
00
.00
.00
.00
.00
.00

A3 02 .02 02 0L
01 01 0 .01 0t
.00 .00 00 00 00
.00 00 .00 .00 06
.00 .00 .00 00 00
.00 09 .00 00 .00
.00 00 .00 00 .00
.00 00 .00

INDEX STORM NO. 2

STRM
TRDA

3,37 PRECIPITATION DEPTH
10,00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

00
00
.00
00
.00
00
.01
A3
.0l
00
.00
.00
.00
.00
00

.00 00 .00 .00 00
.00 .00 .00 .00 .00
00 .00 .00 00 .00
00 .00 .00 .00 .00
00 00 .00 .00 00
.00 .00 .00 01 .01
0t .01 0t Ot 01
13 02 02 .02 0t
0t .01 0t 0! .01
00 .00 00 .00 .00
.00 .00 .00 .00 .00
00 00 00 00 .00
00 .00 .00 .00 00
.00 .00 .00 .00 .00
.00 .00 .00

INDEX STORM NO. 3

STRM
TRDA

3.27 FPRECIPITATION DEPTH
20,00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

.00
.00
00
00
.00
.00
.01
A3
Ot
00
.00
.00
00
00
00

.00 .00 .00 00 00
00 00 00 .00 00
00 00 .00 00 .00
00 00 .00 00 .00
.00 00 00 .00 00
09 .00 00 0L 01
01 01 .01 .01 .0t
A3 .02 .02 .02 01
01 .01 .0 01 0t
.00 .00 00 00 .00
.00 00 .00 00 00
.00 .00 00 00 00
00 .00 .00 .00 .00
.00 00 .00 .00 .00
.00 00 00

INDEX STORM NO. 4

STRH
TRDA

3,20 PRECIPITATION DEPTH
30,00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

00
.00
00
.00

.00 00 00 .00 .00
00 .00 .00 00 00
00 .00 00 00 00
00 00 00 00 .00

.01
Ot
.00
00
00
00
.00

00
.00
00
00
.00
01
02
01
.01
00
.00
.00
00
00

.00
00
.00
.00
00
.01
.02
01
01
00
00
00
.00
.00

00
.00
00
00

.01
01
00
.00
00
.00
00

00
.00
.00
.00
.00
01
.02
0t
.01
40
.00
.00
.00
00

.00
200
.00
.00
00
01
02
Ot
Ol
.00
00
09
.00
.00

00
00
00
00

S
)
<00
00
L0
Q0
00

.00
00
00
09
00
0t
.02
Ot
.01
00
.00
.00
00
00

00
.00
00
.00
.00
.01
.02
01
01
.00
00
00
00
09

00
.00
00
.00

01
01
00
A0
.00
L 00
00

A0
.00
.00
00
.00
01
13
Ot
01
00
.00
.00
00
.00

.00
00
00
.00
.00
.01
A3
Vi
0!
00
00
00
00
00

00
00
00
.00



20 1D

0PI

210D

0PI

22 30

.00
.00
.01
A3
.01
00
00
00
00
00
00

.00 00 00 00 00

00 00 00 0t .01
01 01 0L 01 01
A3 02 .02 .02 .01
.01 .01 .01 01 01
.00 .00 00 00 00
.00 00 00 00 .00
.00 .00 .00 .00 00
.00 00 .00 00 .00
00 00 00 00 .00
.00 .00 .00

[NDEX STORM NO. S

STRM
TRDA

3.05 PRECIPITATION CEPTH
70.00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

00
.00
.00
.00
.00
.00
Ot
A3
04
.00
.00
.00
.00
00
.00

.00 00 00 .00 00
00 00 .00 00 .00
00 .00 .00 00 00
00 00 00 00 00
.00 00 00 00 .00
00 00 .00 .01 .01
01 Ot .01 01 01
A3 .02 02 02 01
.01 .01 01 .01 0t
00 00 .00 00 00
00 00 00 00 00
00 00 .00 .00 00
.00 00 .00 .00 00
00 00 .00 .00 00
00 00 - .00

[NDEX STORM NO. &

STRM
TRDA

3.02 PRECIPITATION DEPTH
100,00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

.00
.00
.00
00
Q0
00
Ot
A3
01
00
.00
00
.00
.00
00

.00 00 00 .00 .00
00 00 00 .00 00
.00 00 .00 .00 .00
00 00 .00 00 .00
.00 00 .00 00 00
.00 .00 .00 01 01
01 01 O 01 i)
A3 (02 .02 02 0t
01 .01 01 01 .01
00 .00 .00 00 00
00 .00 .00 00 .00
.00 00 00 00 .00
00 .00 00 .00 .00
00 00 .00 00 .00
.00 00 00

INDEX STORM ND. 7

STRN
TRDA

2,95 PRECIPITATION DEPTH
1530.00 TRANSPOSITION DRAINABE AREA

.00
.01
.02
.01
01
.00
00
.00
.00
00

.00
00
.00
00
.00
01
.02
01
01
00
00
.0
00
00

00
00
00
.00
00
Ot
02
01
01
00
.00
00
)
.00

.00
1
.02
.M
.01
.00
00
09
.00
00

00
.00
00
.00
00
01
.02
01
Ot
00

00
.00
00
00

.00
00
00
.00
.00
01
02
01
01
.00
.00
,00
.00
00

00
01
.02
01
.01
00
00
V)
.00
00

00
00
D0
00
00
0t
02
01
.01
.00
00
00
.00
.00

.00
.00
00
00
00
At
02
O
0!
.00
.00
.00
.00
.00

A3
0t
.01
A0
00
00
00
00

A3
01
.01
L0
.00
.00
00
00

00
O
A3
0
01
.00
.00
00
00
.40

00
00
.00
00
00
A1

-

.00
00
00
00
00
Ot

-



23 3D

0 Pl

24 JD

0 Pl

00
.00
.00
00
.00
01
A3
Ot
.00
00
00
00
00
00

Ol
00
00
.00
00
01
A3
.01
.00
00
.00
.00
.00
00

[NDGEX STORM NO. 8

STRM
TRDA

00
00
00
.00
.00
1
02
01
00
.00
00
00
)
00

2,84 FRECIPITATION DEPTH
300.00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

00
09
.00
00
.00
.00
1
A3
01
200
00
00
00
.00
.00

00
00
.00
00
.00
00
01
A3
Ot
.00
00
00
.00
00
00

[NDEX STORM NO. 9

STRH
TRDA

00
.00
.00
00
00
.00
.01
02
!
.00
00
00
00
00
.00

2,84 PRECIPITATION DEPTH
£00.00 TRANSPOSITION DRAINAGE AREA

PRECIFITATION PATTERN

00
00
00
00
.00
00
01
A3
Ot
00
.00
.00
.00
00
00

.00
.00
.00
.00
.00
.00
.01
A3
.01
00
00
00
00
00
.00

.00
00
.00
00
.00
.00
01
.02
.01
.00
.00
.00
00
00
.00

)
.00
.00
00
00
.01
02
0t
.00
.00
00
.00
00
00

00
00
.00
00
00
00
.01
.02
01
.00
00
00
.00
00
.00

00
00
00
.00
.00
.00
01
02
.01
00
.00
.00
00
.00
00

.00
.00
00
.00
0t
0t
.02
.01
00
00
.00
.00
.00

00
.00
00
.00
.00
L0t
.01
.02
.01
.00
00
.00
.00
.00

.00
.00
00
.00
.00
01
0t
.02
0t
.00
.00
.00
.00
.00

00
.00
.00
D0
Ot
.01
0t
.01
.00
.00
00
00
00

00
.00
00
.00
00
0l
01
.01
01
00
00
00
00
00

00
.00
.00
.00
.00
01
.0t
N\
01
00
.00
00
00
00

.00
00
09
.00
01

0]
Vi

.01
.01
L 00
+00
00
,00
00

00
.00
00
.00
00
01
.02
L
01
00
.00
.00
.00
.00

.00
.00
.00
.00
.00
O
02
.01
.0t
.00
00
00
00
00

.00
00
.00
00
0t
02
0t
01
00
00
.00
00
00

.00
00
00
00
00
.01
.02
.01
.01
00
00
.00
.00
.00

.00
00
00
00
.00
.0t
.02
01
.0t
.00
00
.00
.00
00

00
00
.00
00
01
02
.01
)
00
00
.00
00
D0

.00
00
00
.00
.00
0t
02
Ot
Ot
.00
00
.00
00
00

00
00
.00
.00
00
01
.02
01
.01
.00
00
.00
.00
.00

S0
00
00
A0
0t
A3
AL
01
00
00
S0
00
00

00
.00
00
.00
.00
0L
A3
.01
.01
00
00
00
.00
00

.00
00
.00
09
00
0!
A3
Ot
01
00
.00
00
.00
.00



OPERATICN
HYDROGRAPH AT
ROUTED 10
HYDROGRAPH AT
ROUTED T0
HYDRGGRAPH AT
3 COMBINED AT
ROUTED T
HYORGBRAPH AT
HYDROGRAPH AT
3 COMBINED AT
ROUTED 10
HYDROGRAFH AT
ROUTED TO
HYDROGRAPH AT
HYDROGRAPH AT
4 COMBINED AT
ROUTED 10
HYDROGRAPH AT
ROUTED 10
HYDRUGRAPH AT
2 COMBINED AT
ROUTED 70
HYDRGERAPH AT
ROUTED TO

HYDROGRAPH AT

STATION

sust

Rl

suB2a

R24

SUB2B

RA

5UB3

SUB4

RB

5uBSA

R3A

§UBSB

SUBa

RC

SuB7A

R78

SUBTB

RD

Supg

it

SUB9

PEAK
FLOW

1373,

1354,

1805,

1490,

2829,

2763,

369.

944,

3901,

3817,

1269,

820,

1342,

1145,

3948,

J738.

989,

132,

1293.

1308,

1273,

731,

698.

1139,

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TINE OF

PEAK

12.83

12.83

12.83

14,50

14.00

14,33

14.83

13.33

13.83

14.00

14.50

12.33

13.83

13.33

14.83

14,00

14.83

12,47

14,47

13.17

13.17

13.83

12,83

13.17

13,50

RUNDFF SUMMARY

AVERAGE FLON FOR MAXINUM PERICD

&-HOUR

I36.

336,

4735,

474,

631.

1409,

1403,

370,

441,

2094,

2090,

182,

182,

302,

731,

3199,

3186.

214,

214,

428,

633,

632.

194,

194,

476,

24-HOUR

9.
9.
19,
119,

170,

360,
3.
114,
338,
538.
48,
4b.
127.
203,
839.
839,
ik,
3.
107.
139,
159,
48.
48,

121,

el |

72-HOUR
9.
89,
119,
119,
170,
360,
340,
93.
114,
338.
338,
46,
6.
127,
203.
839.
839.
4.
34,
107,
15,
139,
48.
48,

121,

714

BASIN
AREA

3.48
3.48
3.2t
3.2
6.98
13.47
13.67
3063
4,39

23.88

8.57

39.90

39.90

2.25

4.95

7.19

1.19

2.13

.13

3.34

14,67

MAYTMUN
STABE

TIME OF
NAX 5TABE



ROUTED TO
HYDROGRAPH AT
HYDROGRAPH AT
HYDROBRAPH AT
5 COMBINED AT
HYDROGRAPH AT
ROUTED 10
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
ROUTED 1O
HYDROGRAPH AT
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
HYDROGRAPH AT
4 COMBINED AT
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED 1O
2 COMBINED AT
ROUTED 1O

HYDROGRAPH AT

RE
suB1o
SuBtt

5uB12

sUB13
R13

¢

R
SUB100
S0LS
DIV100
R100
SUB101
508102
§

RS
SUB103
R103
SUB104
SUBL05
I
SUB104
R106
SUBL07
H

RH

[

RI

5uB108

1106.

1094,

8460.

B466.

3014,

2307,

2307,

2451,

1491.

1234.

2768.

2712,

18435,

1794,

MU

2814,

1222,

1769.

1451,

2320,

2308,

2302,

8309.

8153.

1061,

15.67

15.17

12.83

14,00

13.00

16.00

15.33

13,33

15.33

17.17

14.33

13.50

16.83

19.17

14,47

15.83

153.00

14.50

15.30

12,83

15.00

13.33

13.33

18.00

12,47

489.

188,

3236,

3225,

3468,

1717,

813.

486,

2362,

2324,

1107,

1099,

2032,

1626.

3376,

‘99'

498,

927.

1359,

1358,

L)LY

56068,

232,

J14.

179,

76.

1.

1318,

126,

126,

1413,

1413,

1020.

310,

310,

300.

217,

123,

786,

730.

305.

304,

3t

142,

1787,

123.

123,

234,

344,

J44.

2031,

1874,

b3.

179,

6.

i,

1318,

126,

126,

14135,

1413,

1020,

310,

210,

300,

217,

123,

766,

130,

303,

304,

a7,

442,

1787,

123,

125,

134,

344,

2031,

1879,

63.

14,47

6.34

3.2

2,59

66.63

70.95

58.27

8,27

38.27

38.27

19.80

134,53

3.75

9.75

19.92

18,66

16,66

151,20

151.20

2.68



ROUTED 10

HYDROGRAPH AT
ROUTED 10

HYDROGAAPH AT
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO

HYDROGRAPH AT
4 COMBINED AT
ROUTED 10

2 COMBINED AT
HYDROGRAPH AT
2 COMBINED AT
HYDROBRAPH AT
ROUTED 10

HYDROGRAPH AT
HYDROBRAPH AT
3 COMBINED AT
2 COMBINED AT
ROUTED TO

HYDROGRAPH AT
HYDROGRAPH AT
3 COMBINED AT
ROUTED 10

HYDROGRAPH AT
ROUTED TO

HYDROGRAPH AT
HYDROGRAPH AT

4 COMRINED AT

RL08

5uBLo9

R109

Suslto

SUBLIt

J

RJ

SuBtiz
K

RK

L

SUB200

L

5UB201

R201

5uB202

5UB203

L

L

RL

5uB204

5UB205

RN

SUB206

R204

5UB207

5uB208

N

803.
4362,
4313,
2323,

859.
3300,
3329,
2141,

12731,
12365,
14330.

1179,

14545,

2749.

2633,

1788,

1624,

3410,

15332,

13286.

1709.

2983.

15943,

15919.

1551,

1525,

1244,

1876,

15133,

14.83

15,33

16.33

14.67

12.83

13.83

18.00

14,87

18.00

19.00

18.17

13.33

18.17

13.467

14,67

14.83

14,67

14.47

17.83

18.83

14,67

14.83

18,33

19.17

14.00

14.50

14.00

14.50

18.83

232,

2997,

2981,

1381,

213,

3934,

3913,

1290,

9381,

9341,

12363,

448'

12405,

1199,

1194,

1113.

973.

2933.

1377s.

13716.

1033,

1841,

14770,

14714,

736,

733,

b16.

971,

15080,

1199,
1163,
156,
3102,
2938,
4089.
114,
4171,
307.
307,
3.
247,
792,
4801.
4624,
286.
512,
3210.
4975,
197.
V197.
161,
264,

3402,

63,

g78.

871,

379,

34,

1199,

1163,

336,

3102,

4089.

114,

4171,

307.

307,

3t

287,

792,

4801,

4624,

286.

312,

3210,

4976,

197,

197.

181,

264,

402,

2,48
43,03
49.03
18.84

2.4

70.29
15,40
239.37
239.57
30.12
.24
314,37
14,48
14.48
14.98
1.4
41.07
353.43
395.43
12.76
25,65
393.84
393.84
8.83
B.83
7.49
12,62

422,77



HYDROSRAPH AT SUB209 1468, 14,47 900. 250, 250, 11,92
HYDROGRAPH AT SUB210 210, 14,47 1257, 145, 145, 16.93

3 COMBINED AT 0 16438, 19.00 15413, 3388. 3388. 451.33

s## NORMAL END OF HEC-1 ®¥#



APPENDIX C
100 Year Peak Discharges




LINE

~0 M -4 O LN SR —

0.

1D
1D
ID
4]
1D
ID
1D
IT
10
IN
JD
FC
pPC
PC
PC
PC
40
D
b
J0
)
JD
JD
)
t

KK
BA
L6
up

KK
KM
RH

KK
BA
R
up

44
K
R

KK
BA
L6
ub

KK
KN
HC

HEC-1 INPUT

..... | PR P AT MITPRTIN: TETTIN. AT ST A s L

GRASS WASH/UPPER CENTENNIAL WASH FLOOD STUDY

FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

100 YEAR, 24 HOUR TYPE 11 STORM

GREEN AND AMPT LOSSES WITH SCS DIMENSIONLESS UNIT HYDROGRAPH

URS CONSULTANTS FILE: FCD.100  NOVEMBER 1989

10 0ZAUBE 1200 145

3 0
30 02AUGBY 1200
4,03 .1

0 .005 011 .0l6 022 L0288 .035 L0401 048 .05
083 071 08O .089 .98 .108 L1200 133 (147 L83
81,204,235 .283 663 .73 772 799 .B20 B3
B3¢ .88 .BBO  .B91  .%02 912 .92 .929 937 945
952 .95%  .965  .972  .978  .984  .989  .995 1.000
3.85 10

3.73 20
3.63 30
3.48 10
3.44 160
3.36 150
3.24 300
3.28 400
THIS PARTITION CONTAINS GRASS WASH WATERSHED PARAMETERS
5uBt
3.476
34 27 1.2 .20
1,03
Ri
ROUTE SUBBASIN ! T0 A
! 07 .2
5UB2A
.2l
.28 33 4.8 32
1.07
R2A
ROUTE SUBBASIN 24 TO 4
10 1.83 .2
SUuB28
6.983
.31 30 6.1 24
2.20
A

COMBINE HYDROGRAPHS FOR SUBBASINS 1, 2A, % 2B
3

FAGE

|



LIRE

4h
47
48

49
50

32

70
7t
12
13

74
73
74
n

78
79
80

81
82
83

HEC-1 INPUT

|5/ PN | A L IPRTTIIN R Teeessnsbiains
KK RA

KN ROUTE A TO B

RN 3 A9 .2

KK 5UB3

BA  3.627

L6 ] 29 6.4 .20
1] K¢

KK SuB4

BA 4,585

L6 .40 .29 b.4 2
o 207

KK B

14 COMBINE HYDROGRAPHS FOR SUBBASINS R, 3, & 4
HC I

KK RB

K ROUTEB TO €

RY 304 2

KK SUB3A

BA 2,013

LB .26 35 3.3 A0
up A9

KK R3A

Y ROUTE SUBBASIN SA TO C

RN T 1.a2 2

KK  SUBSB

BA  5.437

L6 34 32 3.2 .28
L0

KK SUBb

BA  8.372

L6 .38 2 1.2 .22
U 3.08

KK L

KN COMBINE HYDROGRAPHS FOR SUBBASINS 5A, 5B, & & B
He )

KK RC
KN ROUTE C TO F
AN 4 0.7 2



LINE

84
83
B
87

88
B9
0

1
92

k4
d

74

23
96
97

98
99
100

10t
102
103
104

103
104
107

108
109
110
11

112
113
114

115
114
17

118
119
120
12t

KK
BA
L6
up

KK
KH
il

44
BA
L6
up

KK
KN
HC

FK
KM
RM

KK
BA
LG
up

KK
KN
RH

KK
BA
L6
up

KX
KN
HC

KK
KN
RM

KK
BA
L6
up

HEC-{ INPUT

SuB7A

2.247
.30 32 5.1 .29
83

R7A
KQUTE SUBBBASIN 7A TO D
12 .97 .2

SuB7R

4,947
39 .32
1.39

wn
—
-

o
(=)

D
COMBINE HYDROGRAPHS FOR SUBBASINS 78 % 7B
2

RD
ROUTE D TO E
3 .52 .2

sug8

2,134
3t .31
1.08

cn
.
-

.31

RB
ROUTE SUBBASIN 8 TO E
2 0.33 2

5UB?

3.339
33 32 3.0 +31
1.79

E
COMBINE HYDROBRAPHS FROM SUBBASINS D, 8 & 9
3

RE
ROUTEE TO F
12 1.95 .2
SuBto
5.342
41 24 8.3 14 {

3.34



LIKE

122
123
124
123

126
127
128
129

130
13
132

133
134
133
134

140
141
142

143
144
145

144
147
148
149

150
151
152
153
154
153

156
157
158

159
160
161
162

KK
BA
LG
up

KK
BA
LG
up

KK
KM
He

KK
BA
L6
D

KK
KN
il

KK
KH
HC

KK
K
it
¥

44
BA
LG
U

KK
Ko
KM
7
1)1
0a

KK
KN
M

KK
BA
L6
ud

HEC-1 INPUT

....... T P FT TN M A L
SUBt!
322
.36 30 3.7 .25
114
SUB12
2,594
.34 32 5.1 29
1.20
F
COMBINE HYDROGRAPHS FOR SUBBASINS C, E, 10, i1, & 12
5
SUBL3
3.921
46 .22 9.3 .09 1
1.91
RL3
ROUTE SUBBASIN 13 TO F
2 27 W2
F
COMBINE SUBBASIN 13 AND F
2
RF
ROUTE F TO L
b .98 W2
THIS PARTITION CONTAINS AGUILA FARM CHANNEL WATERSHED PARAMETERS
SuB100
38.270
.33 39 3.9 .40
3.61
DIv100
DIVERT 501 OF THIS WATERSHED'S RUNOFF TO SOLS WASH WATERSHED
REMAINING 50% DRAINS TO STUDY AREA
50LS
0 10000
0 5000
R100
ROUTE SUBBASIN 100 TO 6
DU ) | .2
5UB10Y
9,346
.34 .32 3.1 28
2.92

FRBE 4



LINE

163
164
163
164

167
168
169

179
A
172

173
174
{75
174

n
178
179

180
181
182
183

184
185
186
187

188
189
190

191
192
193
194

195
194
197

198
199
200
201

1§/ 7SS Zoviness Jivnnnes L
KK SUBi102

BA  5.249

LG .34 32 o1 .28
1) 1.69

KK 6

KM

HC 3

KK RG

KN ROUTE G 10 I

RN 13 2.46 .2

K¥ SuB102

BA 13.657

L§ .34 32 5.0 29
up 2.88

KK R103

| 4] ROUTE SUBBASIN 103 T0 I
RN 7 .23 2

KK SUB104

BA 28.196

L6 33 .32 4.8 3!
up 3.23

KK 5UB{0S

BA 19.795

L6 34 .31 3.2 .27
un .73

144 1

KM

HC )

KK SUB104

BA  5.78

L6 .32 39 3.3 .40
up 1.13

KK R106

KK ROUTE SUBBASIN 106 TO H
AN 12 {.93 2

KK 5UB107

BA 10,919

L6 W33 .39 3.7 .38
ud 1.57

COMBINE HYDROGRAFHS FOR SUBBASINS 100, 10%, & 102

HEC-1 INPUT

lsll v *

COMBINE HYDROGRAPHS FOR SUBBASINS 103, 104, 105, & 6



LINE

202
203
204

203
206
207

208
209
219

214
212
213

14
23
216
217

218
219
220

22
222
33
224

225
226
227

228
229
230
23

232
233
234
235

236
231
238

259
240
241

D,

KK
KN
HC

KK
KM
h

KK
4]
HC

KK
KH
RK

KK
BA
L6
up

KK
KN
Ru

KK
Bh
L6
up

KK
4]
RM

KK
BA
LG
up

KK
BA
L6
up

KK
4]
He

KK
KM
RN

HEC-1 INPUT

..... S S A PN TR I PPN N IRTTITR L

H
COMBINE HYDROBRAPHS FOR SUBBASINS 104 & 107
2

RH
ROUTE H T8 1
1 .13 .2

1
COMBINE HYDROGRAPHS FOR SUBBASINS H & I
2

RI
ROUTE I 70 K
17 2.82 .2
5UB108
2,685

34 .28 6.8 26

.95

R108

ROUTE SUBBASIN 108 TO K
12 2.04 .2

5UB109
49.047

34 4] 3.6 .39

3.57

R109

ROUTE SUBBASIN 109 10 J
b .98 2

SuBItO
18.838

.33 g4 3.8 39

2.84

SuBfit
2.406

.32 34 3.8 .38
1.02

J
COMBINE HYDROGRAPHS FOR SUBBASINS 109, 110, & 111
I

RJ
ROUTE J 70 K
13 213 .2



LINE

242
243
244
243

244
247
248

262
263
264
265

264
267
268

289
270
2711
n

213
214
275
278

n
278
279

144
BA
L6
up

44
KM
HC
43

KM
RM

44
K
HC
H

KK
BA
LG
up

KK
K
HC

KK
BA

5

up

KK
4
RN

KK
BA
L6
up

XK
BA
L6
u

KK
K
HE

HEC-1 INPUT

SUB112

15.399
37 .28 6.6 .23

2.90

K
COMBINE HYDROBRAPHS FOR SUEBASINS I, J, 108 % 112
4

RK
ROUTE K TO L
7 L.09 .2

L :
COMBINE HYDROGRAPHS FOR F AND X

2
THIS PARTITION CONTAINS UPPER CENTENNIAL WASH WATERSHED PARANETERS

§5uB200

4,243
49 .28 6.8 14 i
1,61

L
COMBINE HYDROBRAPHS FOR SUBBASINS L AND 200
2

5UB201

14,673
.33 34 3.8 .38
1.9

R201
ROUTE SUBBASIN 201 TO L
b 94 2

SUB202

14.982
36 34 £.2 239

3.04

5UB203

11.412
35 31 5.3 .26
2.87

L
COMBINE HYDROGRAPHS FOR SUBBASINS 201, 202 & 203
3



LINE

280
281
282

283
284
285

208
287
288
289

2%
291
292
293

294
293
2%

297
278
299

300
301
302
303

304
303
304

207
308
309
110

3
312
33
4

313
34
317

KK
KM
HC

KK
44
RN

KK
BA
L6
o

KK
BA
L6
uo

KK
KM
HC

KK
KM
RN

KK
BA
LG
up

KK
KN
R

KK
BA
L6
ud

KK
BA
L6
uo

KK
KM
He

HEC-1 INPUT

COMBINE HYDROGRAPHS FOR ALL SUBEASINS AT L

2

AL
ROUTEL TO M
b .99 .2

5UB204

12,780
.39 .29 b1 W26

2,92

5UB203
25,6435
33
3.00

«

t.4 .34

-
(%)

X
COMBINE HYDROGRAPHS AT M
3

RN
ROUTE ¥ TO N
b .98 .2

SUB206

8.831
37 .32 3.1 30

2,18

R206
ROUTE SUBBASIN 206 TO N
3 A7 .2

5UB207

7.488
.36 33 4.

2.22

35

(4]

51B208

12,616
.35 .34 4.0 37

2.74

N

COMBINE HYDROGRAPHS FOR SUBBASINS N, 206, 207, & 208

4



LINE

318
319
320

32
322
323

324

323
324
32
328

[ I - ]

€4 K G N
[ I I S

KK
KM
RN

KK
BA
L6
up

44
BA
L6
un

KK
K
HC
1l

lllllll

RN
4

SuB209
11.824
32
2.97

suB21o
16.930
34

2.83

0

M

HEC-1 INPUT

Y T FT T NP P - [ Fierans 10

ROUTE N T0 0
J4 2
34 3.9 38
35 3.6 39

COMBINE HYDROGRAPHS FOR N, 208, & 209
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FLOOD HYDROGRAPH PACKABE {HEC-1)
BY THE COE IN FEBRUARY 1981
REVISED 02 AUG B8
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GRASS WASH/UPPER CENTENNIAL WASH FLOOD STUDY

FOR THE FLODD CONTROL DISTRICT OF MARICOPA COUNTY

100 YEAR, 2% HOUR TYPE IT STORM

GREEN AND AMPT LOSSES WITH SCS DIMENSIONLESS UNIT HYDROGRAPH

URS CONSULTANTS FILE: FCD.100 NOVEMBER 1989
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PRECIPITATION DEPTH  INCHES
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OPERATICN
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
3 COMBINED AT
ROUTED T
HYDROGRAPH AT
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO
HYDROBGRAPH AT
ROUTED 10
HYDROGRAPH AT
HYDROGRAPH AT
4 COMBINED AT
ROUTED TO
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBIRED AT
ROUTED TO
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT

3 COMBINED AT

STATION

sust

Rl

5UB2A

R2A

suB28

RA

5UB3

B4

RB

5UBSA

R3A

5UB3B

SuB&

RC

5UB7A

R7A

5UB78

RD

5SuB8

RE

5uB9

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SRUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD

FLOW FEAK 6-HOUR 24-HOUR 72-HOUR
1708, 12,83 444, {1, {1,
1687, 12.83 444, 1. 11,
2267. 12,83 397, 149, 149,
1872. 14,30 396. 149, 149.
1643, 14.00 807, 210. 210,
3947, 1433 1760, 430. 430.
T464, 14,83 1756, 430. 430,
1203.  13.33 462. 17, 117,
1180, 13.83 331, 142, 142.
4873,  14.00 2618, 672. 672,
1844,  14.50 2614, 672, 672.
1391, 12.33 229, 7. 7.
1030,  13.83 229. 7. 7.
1581, 13.33 629. 159, 159,
1454, 14,83 912, 236, 236,
7495.  14.00 4037. 1039, 1059,
7232, 14.83 4021, 1059, 1059,
1231, 12.87 267, &7, 67.
912, 14,87 267, a7, &7,
{649,  13.17 546, 137, 137.
1668, 13.17 803. 201, 201,
1628, 13.83 802. 201. 201,
923, 12,83 245, b1, b1,
882. 13.17 245, o1, o1,
1449, 13.30 600, 132, 132,

Shla.  13.50 1579, 399, 399,

BASIN
AREA

3.48
3.48
3.21
3.2
6.98
15.67

13,67

4,59
23.68
23.88

2.01

5.44
8.57
39.90
39.90
2.25

2,25

HAXTMUM
STAGE

TIME OF
MAY STAGE



ROUTED 70
HYDRGGRAPH AT
HYDROGRAPH AT
HYDROGRAPH AT
3 COMBINED AT
HYDROGRAPH AT
ROUTED TO

2 COMBINED AT
ROUTED 10
HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO
HYDROBAAPH AT
ROUTED T0
HYDROGRARH AT
HYDROGRAPH AT
4 COMBINED AT
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO

2 COMBINED AT
ROUTED 1O

HYDROGRAPH AT

RE
5UB10
SuBiL
5uB12

F
SUBI3
RI3

F

RF
SUBL00
80LS
BIV100
R100
5SuBtot
5UB102
§

RG
5UB103
R103
SUB104
SUB103
[
SUBf06
R106
SuB107
H

RH

[

RI

suBios

3246,

1168.

1332.

1046,

6349,

1275,

3275,

3202.

1868,

1544,

318,

3543,

2322,

2261,

3993,

3323.

9334,

2247,

1841,

3208,

3202,

3194,

11061.

10597,

1331.

13.47

13.17

12.83

13.00

15.17

13.67

14.00

13,00

16.00

15,33

13,33

17.17

14.33

13.50

16.83

19.17

14.47

15.83

15.00

14.50

15.50

12.83

15.00

13,33

13.30

13.67

153.17

18.00

12,47

2243,

1019,

608.

3072.

3023,

1393,

1383,

2583,

2037.

6956,

633.

632.

1180.

1735,

1734,

8026.

7897,

316.

399,

224,

94,

76,

1683,

154,

154,

1806.

1803,

666,

bbb,

633.

272.

154,

997.

930,

382,

T34,

333,

2322,

158.

138.

298,

439,

439,

2649.

2450,

79,

399,
224,
94,
76,
1683,
154,
154,
1806,
1803,
1332,
béb.
b&é.
£33.
272,
134,
997.
930.
183,
382,
734,
533,
2322,
138.

138,

439,
2649,
2450,

79,

14,57

6.74

A2

(=]

66,463

4
~0
o

[
:

~0
~

70,33

70.33

58.27

38.27

38.27

13.86

8.20

19.80

134.53

3.73

10.92

16.66

16.56

151,20

151.20

2.8



ROUTED TO

HYDROGRAPH AT
AOUTED T4

HYDROGRAFH AT
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO

HYDROGRAPH AT
4 COMBINED AT
ROUTED TO

2 COMBINED AT
HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED TO

HYDROGRAPH AT
HYDROGRAPH AT
3 COMBINED AT
2 COMBINED AT
ROUTED 7O

HYDROGRAPH AT
HYOROGRAPH AT
3 COMBINED AT
ROUTED TO

HYDROGRAPH AT
ROUTED 1O

HYDROGRAPH AT
HYDROGRAPH AT
4 COMBINED AT

ROUTED TO

108
SUB109
R109
5uB110
SuB1Lt
J

RJ
SURL12
K

RK

L
SUB200
L
5UB201
R201
5UB202
5UB203
L

L

RL
5UB204
5UB205
|

RM
SUuB206
R266
5SuB207
5uB208
N

RN

1309,
3682,
3618,
2979,
1073,
71221,
£997.
2674,
16866,
16449,
19295,
1486.
19313.
1503,
3357,
2288,
2626.
6963,
20343,
20283,
2158,
3g2s.
21138,
21101,
1964.
1932,
1392.
2143.
21364,

21350,

14.63

13.33

16.33

14,47

18.00

19.00

18.17

13.33

18.17

13.47

14,67

14.83

14,467

14,47

17.83

18.83

14.67

14.83

18.33

19.33

14.00

14.33

14.00

14.50

19.00

19.67

316,

3903,

3884,

1612,

12697.

12643,

16376,

368,

16428,

1329,

1522,

1424,

1213,

3774,

18239,

18161,

1307.

2340,

19541,

19407,

939,

936.

787,

1242,

19980,

19923.

79,

1144,

1133,

486,

444,

4111,

3919,

3413,

145,

3320,

391.

191,

398,

334,

1019,

6362,

6123,

361,

637,

6912,

6599,

249,

249,

205,

338.

7176,

6843,

7.
1144,
{135.
486.
88,
{574,
1530.
444,
MUt
3919,
5415,
145,
5520,
391,
391,
398,
334,
1019,
8362,
b125.
381,
657,
4912,
6599,
249,
249,
205.
338.
7176,

4863.

314,37

14.48

14.68

14.98

1.4t

41.07

355.43

355.43

12.76

25,63

193.84

393.84

8.83

8.83

7.49

12.62

822.717

422,77



HYDROGRAPH AT 5UB209 1871, 14,47 1148, 318, 318. {1.32
HYDROGRAPH AT SUB210 2701, 14,47 1610, 442, 442, 16.93

3 COMBINED AT a 2730, 19.00 20430, 7433, 7433, 431.53

#4# NORMAL END OF HEC-1 ###
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Centennial Wash Flood Insurance Study - Hydrology

Preferred Hydrologic Methods for the Centennial Wash hydrology:

Rainfall : 100 year, 24 hour storm.
SCS type II distribution.

Areal Reduction : NOAA HYDRO-40 (FCD will provide a copy of the
report).
Loss Rate : Green and Ampt as described in the Hydrology

Manual (Tables of parameters to be provided) if
the version of HEC-1 dated Dec. 5, 1988 is
used.

or Initial and uniform loss rate (tables of
parameters to be provided).

Unit Hydrograph : SCS dimensionless.
Channel Routing : Normal depth routing where good channel data is
available.

Muskingum for all other routing.

Submittals for review by the Watershed Management Branch of the Hydrology
Division will include the following upon completion:

1. Preliminary plans and maps.

2. Sample calculations to determine basin parameters for approval
prior to the parameter determination for all the subbasins.

3. All calculations to determine basin parameters.

4, HEC-1 model along with the parameters used to prepare the HEC-1
coding. A running model on floppy disk and a schematic drawing
of the basins shall accompany the HEC-1 model. The following
symbols shall be used to prepare the schematic drawing along
vith the terminology to be used in the model:



LEGEND

(:) Subarea calculation (SUB)

<:> Combined hydrograph (CO)

[:] Route hydrograph (R, or RO)

§;7 Divert hydrograph (D, or DIV)
5. Preliminary and final report and product.

Note: The FCD requests prior notice to when the products will be
submitted for review to allow scheduling by reviewer. All efforts will

be made to return comments within one week after submittal.
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Precipitation Data



ADDENDUM to "HYDROLOGIC DESIGN FOR

22 HIGHWAY DRAINAGE IN ARIZONA' April 1975

Steps to be used to determine precipitation values for various dura-
tions and return periods.

STEP 1. From the precipitation maps in the manual '""Hydrologic
Design for Highway Drainage in Arizona', determine the precipi-
tation values for the 6 and 24 hour duration storms for return
periods of 2, 5, 10, 25, 50 and 100 years. Tabulate these values
in Table 1lin the column headed 'Map Values'

TABLE 1

Return Period Precipitation Values (inches)
(Years) 6 hour duration | 24 hour duration
Map | Corrected Map | Corrected
Value | Value Value | Value
2 [ 3 /.20 .S LSO
5 1.3 1% 0 2. 210
10 2.\ rAY 2.5 2.50
25 2.0 2,SS 3.2 2.10
50 3.0 3.00 ) 3.0 2 .S
100 3.3 3.35 4.0 H.0§8

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series

of 12 maps,

(2) there may be some slight registration differences

in printing, and (3) precise interpolation between isolines is diffi-

cult.

In order to minimize any errors in reading the maps, these

values should be plotted on the diagram '""Precipitation Depth versus
Return Period'" Fig. 1.
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Precipitation Depth

Project No. MAS520, 22 Station
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Return Period In Years, Partial - Duration Series

Figure |  Precipitation Depth Versus Return Period for
Partial — Duration Series



FLOOD CONTROL DISTRICT of Maricopa County

Interoffice Memorandum

CMT,
NO

RFILE

SUBJECT  , —_
AREAL Kzovciing O DESTROY

o DT P FROM: /ﬁj\’ Y, J18 DATE: ‘}’/}//5'7

A question had come up regarding which areal reduction curve should be used.

NOAA in their Technical Memorandum NVS HYDRC-40 entitled "Depth-Area Ratios in
the Semi-Arid Southwest United States”™ has utilized the data from the Walnut

Gulch Experimental wvatershed to develop the curves to be used for the

Southwest region of the United States. The memo does not provide a regression
equation for the curves, but only a graph. Because of the shape and the scale

for the curves, it is difficult to achieve accurate values for the smaller

vatersheds. Therefore, Tom Hieb and I conducted independent determinations of

the values for less than 100 square miles for a uniform set of ratios for a
storm with a duration of 24 hours.

The ratios should be used for any watershed greater than 10 square miles. The

following are the values to be used for a storm with a duration of 24 hours.

Square Mile Ratio
10 .95 L M TiRao
20 .92
30 .90 150 .83
40 .89 200 82
50 .88 250 .81
60 .87 oo 80
70 .86 350 80
60 .86 460 .80
<5 .85 450 19
160 .85 500 18

I have not looked zt values for other durations, it there is a2 need to have
these values, then ve should determine a set of uniform ratios for that
specific duration that can be used.




Area in
Square Miles

Point Rainfall
10

20

30

70

100

150

300

400

Aerially Reduced Rainfall Values

Reduction
Ratio

1.00
0.95
0.92
0.90
0.86
0.85
0.83
0.80
0.80

Precipitation Depth in Inches

10-vr

2.50
2.38
2.30
2.25
2.15
2.13
2.08
2.00
2.00

50-vr
3.55
3.37
3.27
3.20
3.05
3.02
2.95
2.84
2.84

100-vr
4.05
3.85
3.73
3.65
3.48

3.44
3.36
3.24
3.24



TABLE P-5

Coordinates of the SCS Type II Rainfall Distribution
(General Storm)

Time Ratio of Rainfall Time Ratio of Rainfall
hrs to Total Rainfall hrs to Total Rainfall

0 0.0 12.0 .663
.5 .005 12.5 .7135
1.0 .011 13.0 172
1.5 .016 13.5 .799
2.0 .022 14.0 > .820
2.5 .028 14.5 .838
3.0 .035 15.0 .854
3.5 .041 15.5 .868
4.0 .048 16.0 .880
4.5 .056 16.5 .891
5.0 .063 17.0 .902
5.5 .07 17.5 912
6.0 .080 18.0 .921
6.5 .089 18.5 .929
7.0 .098 19.0 .937
7.5 .108 19.5 .945
8.0 . .120 20.0 .952
8.5 .133 20.5 .959
9.0 .147 21.0 .965
9.5 .163 21.5 .972
10.0 .181 22.0 .978
10.5 .204 22.5 .984
11.0 .235 23.0 .989
11.5 .283 23.5 .995
24.0 1.000




APPENDIX F

Tc and L Data



WATERSHL. Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: | Tc*- Lk %
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
/ 2qo0 zzoo zoo  |223295|.0069| Do | 174 | /.05
22295 3,6 /.79

1

xrc =x +*13 /7700 4038

**], = 0.6 Tc



WATERSHLy Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: Tc*- Lk *
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
2 A 2835 Zeoo 235 AIZ7 053 .25
Z2g00 2 360 4o 2r353 | Ol /.59
25780 4.0 179 | 107

1

xTc =1, -’15/7700 H0'38

**I, = 0.6 Tc



WATERSHED Tc and L

KIRPICH EQUATION

Watershed

Highest Elev.

Lowest Elev. Elev. Change Length | Slope | Velocity: | Tc*- Lx*
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
47, 2950 240 290 751,07 svg 0.0% 0.0
24 O RlbOO 40 212.50 /28 0.02 | p.ot
200 ~75%0 <0 [iolrb. 07| 024 DAl 10/0
2540 2440 80 553859\ 5 048 |0.29
X80 20 280 39695.81| .o07 2.98 | £ 79 e
479431 3. 3.7 | 220 |
1 0.38

xrc =1 T2 s7700 H

«*I, = 0.6 Tc



WATERSHL. Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity- Tc*- L*
I.D. No. Ft. Ft. Ft. Ft. FT/FT | FPS Hrs. Hrs.
3 2340 27220 /O /14583 | ,009¢ /22
2220 2186 27 /0937 | po35/ /50
25520 Z ¢ 2.72 /.3

1

xre =1 13 7700 10+ 38

**I, = 0.6 Tc




WATERSHED Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity" Tc*- Lx*
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
4 2550 200 90 625.00| g 0.04 1 p.02
Q400 220 50 4875001 012 .l | p 28
230 2SO0 %0 617,68 _.00% /. 05 V.63
2240 22/ 920 50 /%958 34 oo 472 1 /. 03
32135 7.6 24S | 2.0

1

xrc =1 12 s7900 0+ 38

«x], = 0.6 Tc



WATERSHED Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: | Tc*: Lx*
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
S A JLEZ Zs00 /EET (0417 | /8 3/
269D 2390 Z/o 812 | 027 .5/
/8229 A ,EZ .49

xrc =1 15 s7900 40+ 38

*I, = 0.6 Tc




WATERSHEv Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: Tc*- Lk *
I.D. No. Ft. Ft. Ft. Ft. FT/FT | FPS Hrs. Hrs.
5L 3z00 260 soo Jo06 | 15 15
200 2280 320 /279 | o227 74
ZZ80 ZZo0 S0 78r2 | .0/0 L
2200 2175 25 7292 | o003 /.06
30989 I.2 26 | /oo
xrc =1 15 y7700 1038

xk1, = 0.6 Tc




WATERSHED Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity' | Tc*- Lkxx
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
b X9/ KGO0 S/ 833 23| ,37¢ 0.0% | 0.02
00 2480 /20 - 13395,4/ 035 0.24 | 0.4
o2/ 80 2320 /60 /3554 1| 012 L09 | .66
2320 X240 50 /903134 007 ey ] 0.73
222 Y0 2200 <0 2020.83| .o05 0.79 | n.59
2200 s 7‘/ =20 _ /0937.50] 002 [iblo | /.00
49062 2.7 S\5 | 2.0%

*Tc =L ° -15 /7700 H0'38 pratt

x], = 0.6 Tc




WATERSHEw Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity' | Tc*- Lx#*
I.D. No. Ft. Ft. Ft. Ft. FT/FT | FPS Hrs. Hrs.
7A 2930 2600 330 /562 | .2/ .07
2600 2480 /20 9635 | .osz2 . 80
2480 2435 45 49458 |, 009/ . 5L
/6145 3.2 [4/ | .85

1 0.38

xTc =L 12 /7700 H

I, = 0.6 Tc



WATERSHL. Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity' | Tc*: Lk *
I.D. No. Ft. Ft. Ft. Ft. FT/FT | FPS Hrs. Hrs.
AL
78 2435 2255 /B8O 27604 |, 0065 3.3 2.3/ | /.39

1

xrc =1 *1° s7900 30+ 38

**, = 0.6 Tc




WATERSHEu Tc and L

KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: | Tc*- L*x
I.D. No. Ft. Ft. Ft. Ft. FT/FT | FPS Hrs. Hrs.
o1 2450 2400 S0 75/ Ood .06
2400 2250 /50 Zo3/z |.0074 YA
zZ1093 3.3 /. Bo /S O8
xpc =g +°10 /7700 38

<*[, = 0.6 Tc




WATERSHEU Tc and L

KIRPICH EQUATION
Watershed ‘Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: Tc*: Lk*
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
9 2620 2600 Zo 78/ | .oz¢ .09
2600 2400 Zoo /2oZO | .0/5 74
2doo ez35 (65 23177 l.oo7/ /95
S6975 3.4 298| /79
xrc =1 "% /7700 #0-38

kX7, =

0.6 Tc




WATERSHEv Tc and L

KIRPICH EQUATION

Watershed

Highest Elev.

Lowest Elev. Elev. Change Length | Slope | Velocity: | Tcx*- Lx*
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
20 2380 2240 /4O /8750 |, 0075 /.63
2240 Z2/80 &0 /6667 |.0036 /- F6
2/80 2/55 z25 /Z500 |,0020 /27
L7917 2.4 5.56 | 3.34

k*],

1

It

*TC

Il

L 115 7700 #°-

0.6 Tc

38




WATERSHL_

KIRPICH EQUATION

Tc and L

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: | Tc*- Lxx
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
// 2360 2200 /60 /A58 | .o .58
2200 2/55 45 859¢ |.oosz /0L
zZop52 2.9 /.90 | //F
xrc =1 15 /9700 y0-38

kK],

= 0.6 Tc




WATERSHE. Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: | Tc*- Lk *
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
/2 3000 Z4oo & OO0 G427 | 14 /8
Z4 00 Z240 /GO 7375 | 0/7 , 70
2240 2/85 &5 /458 | oo L /2
252¢0 3.5 z.oo | /.20

st =5 215 s9900 4O0-38 o

**I, = 0.6 Tc



WATERSHED Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: Tc*- Lk*
I.D. No. Ft. Ft. Ft. Ft. FT/FT | FPS Hrs. Hrs.
/3 2260 2/63 ?7 29687 |, 0033 Z2.C 3./8 | 1.9/

1

xrc =1 113 /9700 3@ 38

k%7, = 0.6 Tc



WATERSHED Tc and L

KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: | Tc*- L**
I.D. No. Ft. Ft. Ft. Ft. FT/FT | FPS Hrs. | Hrs.
/00 4214 3400 14/ A NED, 0
3800 3720 80 2,29¢.| .033 19
2
2720 3680 40 L 250 | .03 3
3LA0 3520 /60 287/ | 055 &
3520 32940 280 7595, | .030 57
3240 2800 440 o0y 748, | O/ ).46
=800 Q720 te. 2392, 009 8l
? )20 2580 /<0 28,592 005 b
79220 3.6 6.0 3.6l
[
e =1 13 /9700 10-38 R

**], = 0.6 Tc




WATERSHED Tc and L
KIRPICH EQUATION

Tobe Moo | meo oo BIEVe| Fpvest Blev. | Rlev. change | tength|S1ope | besotY | henl | bt

/0] 2420 3/00 3R0 599 | .52y a 023
' .09

3100 _J000 /00 .;/;z R OR7

3000 K700 /00 /p:/'% O 070

X900 K500 /00 /95 3. | 05/ /37

=500 200 SO0 b g5y | o3z , 600

6 00 =520 30 /%855 .| 007 /.078

D520 LYGO &0 11,349, 005 [ 22(s
e

LYCO RSO =20 b 14l | 002 e

41844 2.3 | 4207|2524

1

xrc =5 T3 /7700 1O+ 38

*xI, = 0.6 Tc



WATERSH:... Tc and L

KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity' | Tc*- Lk*
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
02 2930 b4 290 /35 214 060
D60 20600 <0 129 | o35 62
2600 2>4/80 /oo | 5755 L oos L1
/%0 o5 4/0 o2 /0,000 004 (273
27838 2.8 2809 /685
xpg =y, Fo13 /7700 10+ 38

L, = 0.6 Tc




WATERSHED Tc and L
KIRPICH EQUATION

Watershed

Highest Elev.

Lowest Elev.

Elev. Change Length | Slope | Velocity: Tc*: Lk*
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
/03 284 o 2800 <0 1354 | o3p /2%
=800 R 30 /20 8984 | o3 .74/
R0 80 244 0 240 20.729.) op3 o0, 343
L O ADEE 55 15,437 | . ooy /. 524
S50 =z 4.794L2.876

1

xrc =1 *°1° /7700 B

k%[, = 0.6 Tc

0.38




WATERSHED Tc and L

KIRPICH EQUATION

Highest Elev.

Watershed Lowest Elev. Elev. Change Length | Slope | Velocity: Tc*- Lk*
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
/04 3054 2890 Y 281 | 274 e
2890 2800 Jo A% | Doy 052
7
2800 2600 00 /8,750 | .0y /423
2600 200 00 24,607 | , 008 [ 745
5.7
0O a2300 /00 (9,427 | .pps5 /928
64192 3.3 |5384]3.23

1

xrc =1, **13 /7700 H

*I, = 0.6 Tc

0.38




WATERSHED Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity' | Tc*- Lx*
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
(05 2181 SE00 Z8/ 990_| .25 038
-
<800 2700 /00 (g9 2/3 0R7 |
2200 2600 /00 | 4,979 | .05 /39
600 2540 Z2 w L15 | 009 . 478
I590 /50 /<O /4,275 | 00 /200
i
D400 2295 /05 24,479 | 004 2. Y9
48907 3.0 455/ | 2.73/

1

xrc =1 *°13 /7700 g0-38

«*x], = 0.6 Tc



WATERSHeD Tc and L

KIRPICH EQUATION

Tobe Moo | meo oo IEVe | fQuest Blev. | flev. change | Length|Slope | ves ol | her | ket
/0Ly 3220 3000 220 822 284 033
J000 F700 /00 _ 729 | 127 094/
D700 JBOO /0O | 291 | .25 0322
DBO0 2700 /00 ;:2,700 b3k 20¢
2700 25460 /SO 7,292 .09 550
PECO 2540 20 0'2 1511 009 288
S54/D 2535 s | 2,281 | ooz ., 779
/7973 2 5 |19 |15

1

xrc =1 *°13 /7700 H

«*xI, = 0.6 Tc

0.38




WATERSHED Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: Tc*- L& %
I.D. No. Ft. Ft. Ft. Ft. FT/FT | FPS Hrs. Hrs.
(O1 3/65 20, 565 /302 |93y 095
A0DO0 I5Y0 O 65l | 092 L 047
IS5 Ho 24/ &0 60 2,734 | ooz 2o
2480 Y20 (O 22%% | .08 308
347
Y20 R305 /15 20,70% | .ov6 1967
28723 3./ 2613 1 5e8

1

xrc =1 *+13 /7700 4038

«*[, = 0.6 Tc



WATERSHED Tc and L

KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity:' | Tc*- Lx*
I.D. No. Ft. Ft. Ft. Ft. FT/FT | FPS Hrs. Hrs.
/0¥ EYHS IO /O 57% | 29 L O2%
2400 T ) YO 677 | o000 058
A
230 500 GO 2640 | 017 342
2 300 LRG0 SO 7,167 | .ood /./53
/4062 z.5 LE58 | 0918
xpc =1 13 7700 0-38 -

k%[, = 0.6 Tc



WATERSHED Tc and L

KIRPICH EQUATION

ToD Moo | Feo T ieVe | powest Blev. | Dlev. Change | temgth | oRs | ves™ Y | heal | hen
/09 YT 40 2800 o d?, 885 | 497 03/
3800 3600 /00  ,, 807 | 248 L0328
Fl00 3440 /20 . 927 | 128 055
3480 R0 2O | 4 /15 | 058 232
2240 Zo00 R0 9583 | 025 5/2
3000 DESO /60 .‘/71245 017 687
2&Y0 =2 70 /00 7,552 .pl% b5/
7
2 7Y0 2 O S0 z/(,/;/@ 009 2927
2420 2350 30 h5,,¢/m 000 709
79607 3.7 59493 32.560

1

*Tc =Ia"15/7700 H

LS =

0.6 Tc

0.38



WATERSHEv Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: | Tcx*- Lkx
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
/10 _
3300 2200 300 | 599 50 L0R3 ¢
2000 00 00 | sal | a2 030
2700 2720 /20 | _{.6% 077 099
=780 <2580 K00 3,657/ ,ozﬁ 500
25 KO Y EO /00 A'lof,'l 29 1 .01 .97
2780 2350 /00 )v;!{zﬂ 24 ‘oow /.59
D380 2320 &0 g‘f’b,%\ 005 1.5/2
507.% 2.0 |47 |za40

xpc =1 +°13 /9700 x0-38 : L

*I, = 0.6 Tc



WATERSHED Tc and L

KIRPICH EQUATION

Highest Elev.

Watershed Lowest Elev. Elev. Change Length | Slope | Velocity' | Tc*: Lk*
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
///
3092 /700 - 370 927 | .4i8 035
2700 OO~ /00 911 1 110 057
o2l OO D500 v /00 /35 | o047 /52
2500 =230 /R0 583%] .02 Y5/
P40 D320 GO 7,245 | 007 .997
/906 3./ LL9Z | [-015

1

xpc =1 T /7700 H

vk], =

0.6 Tc

0.38

i 7

/f’




WATERSHED Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity' | Tc*- Lk *
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
/1 XRS5 600 195 260.43 | 730 0.0/ | 0.01
2600 <2560 /00 264,69 | 294 v.o2l 0.0,
2500 ¥R 0 50 /250,07 o6{ 0.09 "0,05
22420 2330 90 N AN 0.52 | ).31
D330 2240 20 15781.94) 006 1,58 | 9.95
P /0 2/60 30 2254164 003 .02 1 1,57
47240 2.7 4 | 2.40
At
*Tc =1, 1.15 /7700 H0°38

*I, = 0.6 Tc



WATERSHED Tc and L

KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity' | Tc*- L**

I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
KO0 200 =2/ 8O 0 3333.33 000 0.7 1 0.3¢

1o

2/80 RYO <0 879999 | .005 [0 10 b5
<2/ 0 2/ 20 20 Wol 45 | o032 INERWRA

19245 z.0 264 | 1.6\

ape =g 1-1° /7700 n0-38

k*T,

= 0.6 Tc




WATERSHED Tc and L

KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. | Elev. Change | Length|Slope | Velocity | Tcx- | Lax
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
o )
201 272/ P50 2R/ 1458.33| /52 0107"0,04
2500 Y00 200 “/322.7/ 023 0.34 | p.21
- I
=2900 ~2300 /00 7275.5%| 014 0.64 | 0.%3
2300 2220 20 5{77.05! 010 0.39% | 0.97
L2220 2180 Jo___|5781.05] 007 0,63 041
a1
2/ 80 1730, 4e) 435 4| 004 0.8 | 0.4/
3177\ 2.8 219 | 14\

1

are =1 T 12 /7700 H

-
il

0.6 Tc

0.38




WATERSHED Tc and L
KIRPICH EQUATION

TR | Rest Blev: | fguest mev. | geve change | ponotn | soge | Y | e | e
A0 3320 3280 S0 H¥ 15| 035 0.0f | 0.02
3280 3000 280 3;707. 72| 487 0.02 | 0.01
3000 2300 00 7/2758 202 0.05 "0.01
2§00 oY/0 /60O | /770§ 3] .070 0,10 //Q. Db
b0 2500 ez 3697.9/ 038 0.25 | 0./5
2500 400 /00 ;5;3404/,58 .0/9 0.44 | 0.26
2400 2200 200 20200.40 | . 010 /.50 0.93
e
ID00 /00 wd) 2057.29 | 006 0.85 0.5]
2/60 2 /20 0 ;?;77,07 L00% 15 | 1.0%
5335733 z.9 506 | 3.0

1

*Tc =1, 15 /7700 H°‘38

«x[, = 0.6 Tc




WATERSHED Tc and L
KIRPICH EQUATION

ToD: Moo | Feo oo TRV | [guest Blev. | plev. change | Length)Slepe | Yeooity | fer | Lxr

202 3083 2500 283 4635|604 0.07| 0.0,
2500 2700 /00 _p04a| o 0.0l 0.0

2700 2600 /00 370,02 256 0.02] 0.0/

26,00 2500 /60 '{45’/, oY | =54 0.0<////), 02

2500 2380 /20 29666 | 04! 0.201 0.2

22330 2320 {o0 {477,/(0 013 9-93 | 0.20

2320 2240 g0 /29299 007 [ 12 6. 6]
2240 )0 /00 /87147.99| 005 185 | 1.4/ |

2140 /20 20 6977.08| .o03 ‘ /'07/ 0.65

46094 2.7 4% | 237

1

*Tc =L *-15 /7700 H

kY,

= 0.6 Tc

0.38




WATERSHED Tc and L
KIRPICH EQUATION

ol R L o E a7 e
204 /87 000 | /489 3859 /6| . 230 011 0,06
200 2400 200 (011,67 | 192 0.0510.6%
RK00 /%%, 200 (_75/0.42 A% 4.08 "0,05’
2600 DO 00 296¥.75| 06T 0./7 | 0.0
n
2400 K0 /20 .@75. 725 L0320 0,47‘ 0.2
2280 2260 _ g0 4158, 33| 012 0.59 | 0,35
3200 R/ GO 52;4/5.33 £07 0,921 0.55
2.1
/{0 2690 50 V5ug7d| 002 A4¢ | 147 |
49792 Z.8‘ el | 29+

xpc =1 T35 s9900 y0-38

%I, = 0.6 Tc



WATERSHED Tc and L

KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: Tc*: Lk
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
205 285 3680 (45 | p77.08) 0 0.04 | 0.02
Ho 80 _ 3000 (o20 234325\ . 990 0.08 |65
2000 2500 2200 /406,25 142 0.07 1 .04
D00 200 200 J28.75] . 047 6.26 1015
00 2400 200 | 56.25] .02 0.5/ | 0.30
=
2700 2300 /20 6958.33| Ol 0.54 [0.33
2300 2/ E0 ‘o (D ?§4274 012 D.BA~ 1| 0.5 3
/RO /20 (00 £052.08] 000 [ /0 | 0.6l
2/20 ~20 70 20 /0982.58] 003 ' /.58 | .95
| 53650 °.0 5.00 | 3.60
1 0.38 s

*Tc =L ° -15 /7700 H

L = 0.6 Tc




WATERSHED Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity' | Tc#*- Lx*
I.D. No. Ft. Ft. Ft. Ft. FT/FT | FPS Hrs, Hrs.
ZO6 4457 3200 /289 23/8 .56 .06
3Z00 Z 00 oo 3932 | /5 Mo
2600 z2 400 200 S#37 | .06 Zo
(rc€9)
2400 ZZ00 2oo (0130 | 0Z /70
e A7)
2200 2076 /2 ze3oz 2.5z
461109 3,5 Beq | 2./8
xpc =5 T*13 s7700 40-38

*I, = 0.6 Tc




WATERSHED Tc and L

KIRPICH EQUATION
Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity' | Tc*- Lk
I.D. No. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
zo7 3652 3o oo 652 /20 .58 L OF
3000 260 Foo /tos Z8 .06
Z2eo0 2360 240 zzqo | .// AZ
2360 2Z 00 /60 8333 | .0z 4
Qﬁa?i
2Z00 2080 /20 /15885 | o/ /3
(et
2080 zoes /5 5073 /44
37057 Z.8 270 | 22
/&ZO
sre =x 12 /7700 10038 i

*, = 0.6 Tc




WATERSHED Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity - | Tc*- Lkx
I.D. No. Ft. Ft. Ft. Ft. FT/FT | FPS Hrs. Hrs.
2o8 g4222 HLooo ez /1979 A7 LO6
G oo Soco SO0 LS5 /0 e 23
3ooo Edoo £ OO /979 | .05 56
Z2¢oo ZZ00 2o /3958 | .o/ /.07
/. co7)
ZZ2o00 Z/oo [/ OO /0729 | .o/ .97
(', vo3)
2/ 90 7OL5 35 /2500 /73
57655 3.5 456 | 2.74
2 e

1

sre =g Fo13 /7700 u0-38

s, = 0.6 Tc -



WATERSHED Tc¢c and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: | Tc*- Lx*
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.
zo9 d2/9 FZo0 7/2 3255 .2z 2
FZ00 Booo /200 s208 23 7
3000 Z Boo oo w24 . Z2Z LoF
2Eoo 240 goo 2323 | oF LD
Zd4oo 22eo Zoo rBozl/| o N
Cﬁaae)
e2oo 20620 /40 IR8 44 N774 25
(,ooz)
2o6o 2040 2o N GF58 /.24
58020 3.3 495 | 297
src =g F15 /7700 u°-38

*L = 0.6

Tc




WATERSHED Tc and L
KIRPICH EQUATION

Watershed Highest Elev. | Lowest Elev. Elev. Change Length | Slope | Velocity: | Tc*: Lkx
I.D. No. Ft. Ft. Ft. Ft. FT/FT | FPS Hrs. Hrs.
Z)0 5242 3Z200 204z S755 |1 .35 45
3200 2600 b OO 6458 .09 Z8
Z 600 L0 200 Sooo | .0F .3/
ZFOD 2200 Zoo /qq27 | .o/ /.05
(}oagj
2220 ZoLo (FO /6667 | 01 /. FE
(:0ez)
2040 2o40 zo 9375 /. 5
57682 3.4 475 | 285
q iz
ere =5 +°13 /7700 038

‘L = 0.6 Tc




APPENDIX G
- Green and Ampt Data




Soil Type/Texture Summary

Sandy Loam - SL

5,8,7,16,17,33,35,36,38,42,43,54,62,63,64,65,66,82,83,84,85,86,87,88,89,91,94,95,105,110,120,121,
122,A0C,Sa,ArA, WgC,WhCMt, TwC,CgC,CvB,CuC,HmE,C1D,CnC,Go,CoD,CrF,CsC,ApB,AmC,
CmD,Vm,Ba,Rr,CwD,BmF,BoF,WhC,Lc,La,LkD

Sandy Clay Loam - SCL

73,97,28,GsE,Le,GrB,Lh,Rs,LnC,Rm
Clav Loam - CL

24,25,26,27,LZ
Loam - L
None

Clay - C

67



TABLE 1

Surface retention loss for various land surfaces in Maricopa County

Land-use and/or Surface Cover Surface Retention Loss
IA
inches
(1) (2)
Natural

Desert and rangeland, flat slope .35
Hillslopesg, Sonoran desgert .15
Mountain, with vegetated surface .25

Developed (Residential and Commercial)
Lawn and turf .20
Desert landscape .10
Pavement .05

Aqricultural
Tilled fields and irrigated pasture .50




Table 4.2
Green and Ampt Loss Rate Parameter Values for Bare Ground

Soll Texture XKSAT | PSIF DTHETA'
Classification |Inches/hour| Inches Dry | Normal |Saturated
(1) (2) &) (4) (5) (6)
sand 4.6 1.9 0.35 0.30 0
loamy sand 1.2 2.4 0.35 0.30 0
sandy loam 0.40 3.5 0.35 0.25 0
loam 0.25 4.3 0.35 0.25 0
silty loam 0.15 6.6 0.40 0.25 0
L silt 0.10 7.5 0.35 0.15 0
sandy clay loam 0.06 8.6 0.25 0.15 0
clay loam 0.04 8.2 0.25 0.15 0
silty clay loam 0.04 10.8 0.30 0.15 0
sandy clay 0.02 9.4 0.20 0.10 0
silty clay 0.02 11.5 0.20 0.10 0
clay 0.01 12.4 0.15 0.05 0

! Selection of DTHETA:
Dry = Nonirrigated lands, such as desert and rangeland;
Normal = lIrrigated lawn, turf, and permanent pasture;
Saturated = Irrigated agricultural land.



WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
| 3470 L 4y % 3S | 35 | 40 O
SC L 24 Jo S 3.6 .06 O
CL 09 % AN ft o) O
23% S g | .ol O
0.563 WMowtaiw] 107 Ny
@'CW\% qo?s 23S
Ao.
|\
Nl 27 1z 20 0




WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
&A 5.9\ SL 5% 35 3s | Mo 0
SCL 5 % 3 5.6 .06 0
CL
L
C
2711 Mosmte o 7 S
CoNe 7926 35
Ac. O 7o
@)
3% 23 U.% 23 O




WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
22 (982 s 54 %, 25 | 35| A0
scL 29 % 23S 3.6 .06
cL oL %o 23S | 9.2 .
-
C Ol 70 15 |\A.4 0|
520.%7
e A 19*70 25
'-\:qu\(% ZL o 3S
Oy
(0
2 20 6 2/




WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil ¥ of
I.D. NO. Sqg.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
< 327 SL H5% 38 | 38 40 o)
SCu
cL 48% 2 | 4% | .o 0
L
C, 07% N 1Y Ol O
ﬁwif/ 106{s 3D
amy O %o
d
3 A 6 20 O




WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. . Area IA DTHETA PSIF XKSAT RTIMP
~
A 4,585 sL 467 35 | 35 | 40
S% ,4 Q7() IFY <6- L’ -06
cL 239, S | v | oY
L
c 07 % NI MG Y
{V\mnh}m Ol
(PLOY\O(\)Q (1% 55
Q‘ Qéz 3(0 To .50
M0 24 6 | L




WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
SA 2012 L 100 7o 35 35 40 0
SCL
C
L
C
.24 Rarmc g | L) 3
M cwndain 8% s ¢
F%C&' (D7Va
QO
25 3 25 ¢ 0




WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
B 5,427 3L 670 2 [ 28 | 4o O
SCL 7% S| %h | 06 >
cL T s> | of 0
L
C 01% S M| o 0
.RO/’*Y- 67 70 |3§
1.2477 W\oumxid\w Z4% S
A _ 1% , SO
5 ,
.24 2y | 52| 28 O




WATERSHED LOSS RATES
Green Amnpt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
6 | 8572 SL 51 % 35 | S | 4o
L 15 % 2S | 36 | .06
CL 0 2% ! 35 8- .04
L
¢ 229, AS | nY 0\
qit. 24
Mougain 17 25
Ramﬁ@/ LA | S
Qg 29% | &0
(
2% . 7.2 2




WATERSHED LOSS RATES
Green Ampt Parameters

??B?r;g?d }s\;?;i . i'c;clt . %Af:a IA DTHETA PSIF XKSAT RTIMP
1A 2.397 st (,8% 35 | 35 | 0 0
SCL 2\, 25 | .6 .0
CL O\ % iy 7z | .09 O
L.
C
[omel qf b 35
|22 Mygotair SYa S
Ao 0%
.20 2y | 5. L) o




WATERSHED LOSS RATES
Green Ampt Parameters

vaterened [ meee Toae s T3 | o | oo | eore | wmonr | neme
1% 4.947 L a7 23S | 8S 40 0
SCL OL% 3 | e 06 0
cL
L
C 7% A oaw | ol 0
CO/M Gfm 100 Jo 25
A, 0%
3
DY ot <\ EP, O




WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
4 2,24 SL o 25 | 28 | 4o 0
SCuL 00 %o .9-{ 2.6 .06 0
CL
-
C 1® % A5 T | e o
, 20 PM@MA¢A\ 67% 25
somee | 4 | 3S
Qe . O %
@)
.2}* 31 5\4 2 o




WATERSHED LOSS RATES
Green Anmpt Parameters

??B?rflg?d 2 ;.el“aii . 'I]EIS'S . 'SI'oel).(Jé . %Al?efa IA DTHETA PSIF XKSAT RTIMP
i 5229 S 74 % 35 | a5 | Mo 0
SCL 2\ % S | b | ok 0
CL
L
C 05 % 25wy .0\ O
| o8Y mgwdin]  90% 2S
Mover | gon | 25
23 ROrS 5.0 [ 0




WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
IO 6342 SL 3| o]o 35 7).§ 4O o)
SCL
cL 22 % s 4T 09 0
L
C 2% 'lg 12.Y .0l o)
. '7/0 YQS’/LQ‘W\W\ ‘ -a?o v IO
oy | S6T0 S
Qq . Y3l 50
Q
Al 24 % N |7




WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area Soil % of
I.D. NO. Sq.Mi. Text. - Area IA DTHETA PSIF XKSAT RTIMP
I 3.192 cL | 59 s | 38| w0 | O
acu 2% .25 3.5 , 06 ©
cL 239 S 3~ o4 D
L
d 6% ST Y 0l 0
flanga 937, oS
0o, | 72 | 8O
g
2L - & 5\ Y O




WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil $ of
I.D. NO. Sqg.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
(& 20.594 S 4% s | 35| W o
SCL 9% Sy %.0 .0b
cL Y A g |
L
C Ol % Y 124 ol O
IL()’V\CII—- qo)a '3§
256 “AUW*N\ ,C)?% S
(}l}. OTo
J
Y ERU 29 | o




WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
/13 3.921 SL 9% 23S | 28 B[ 0
<cl
c L 26,70 .Zg’ 3. T .0({ O
L
C_ S21% "y 124 al O
04\ s, {camn~ | o O
Ror 21% | 35
. 06! A Toh | .50
27 q.5 .01 |7

6




WATERSHED I.OSS RATES
Green Ampt Parameters

Watershed Area TC Soil $ of
I.D. NO. Sg.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
100) 5%.270 5L |00 % L3S | 40
S
cL
L
C
9.5%v WkuuMXGAK A \Tf;
Qorus . 2272, | 135
e (7o
Q
33 5 2.5 | 40




WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
10\ A, 2o SL blo % 2S5 | 25 | o
Sc Ol % 25 | 56 06
QL 32% 2> %] o
L
C
L3z Movdoiw | 147 25
(LMV‘ 2670 ‘3<
0. | O%
a
2 s s WA




WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. A Area IA DTHETA PSIF XKSAT RTIMP
35 < {o
102 5.249 3L L% - 25 ;
acL 04, 25 | 86 | o6
CL— 30070 '2’{ % a" | OL‘(
L
C
$2q Isden] 1020 25
Koo | 907 1S
Qe D%
Q
A 7). s\l 793




WATERSHED LOSS RATES
Green Anpt Parameters

Watershed Area TC Soil $ of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
_ ~
0% 12,57 SL 707 25 25 | o
SCL 0L 2 96 | e
L 2 .’L< Bk Y
|
C 2o AS | ey Q|
| 764 Moudoin 127, 25
O.'O\ . Oc?o
d
.")‘\ ROPS 5,0 .24




WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF RTIMP
104 2819 SL 29, 3 25
SCL 0] % S .6
cL 7 % £ %
L
C
¢ g Wowadoof 212 | &5
ZOMﬁk 7ﬁj{
(g . O%
( ' ‘j
27 s 0o




WATERSHED LOSS RATES
Green Ampt Parameters

¥?E?r§g?d gé.e;l . rf‘lict:'s . §I'oe:;(]{: . %Ar?efa IA DTHETA PSIF XKSAT RTIMP
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1443 Mesdein | 72 55
Roscc 12 | 35
Q.CAQ . O%
g ) s | A




WATERSHED LOSS RATES
Green Anmpt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
/ :
100 5. 11 SL 1007 33 25 | .49
SCL
CL
(I
C
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(Lo, O %
0
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WATERSHED LOSS RATES
Green Ampt Parameters

ID o Sqi. | Hes. | Text. | res 1a | omEra | estF | xksar | ReIMe
oN, 10.219 SL 15% s | 38 | wo
SCL |
cL DS %o S s | oy
L
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WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
I'e ' /
|0 2,85 S 2% 335 | 25 | 4o
SCL
Cu
L
C 379, S [2.Y 0
0362 \Mcw«)r(m,\ 147, 2S
(. 0%l
Q
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WATERSHED LOSS RATES
Green Ampt Parameters

‘;?B?—r;g?d gg?ﬁi. ?I‘oel).clt-: %A:efa IA DTHETA PSIF XKSAT
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SCL X 7o 25 3.0 .06
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WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
e -
/O 8,838 S 77 % 2 | 35 0
SC
cL
ya
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2986 Mowroin | 167, | .25
RMA;L/ ZL/ 70 '3§
ﬂd" . O
/
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WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
N 2406 SL 79 % A | %S | 4
SCL__ 0& yo na“< ?)'(3 nOG
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L
C
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WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
AR 5.9 SL 54 % 35 2.5 40
s
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WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. _ Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
Yo 4,243 sL 24 %o 35” | 35 | 40
SCu
CL (V% LS 3 -O‘/
L
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WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
0o\ .75 Sl M % 3 | 38 | 40
SCL O %o S %6 06
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WATERSHED LOSS RATES
Green Ampt Parameters
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WATERSHED LOSS RATES
Green Ampt Parameters

Tb. No. | Sqai. | Hes. | Text. | ‘ares 1n | omEra | estF | xksar | Rrowe
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WATERSHED ILOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
204 2760 aL (%% 35 | 38 | 40
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WATERSHED LOSS RATES

Green Ampt Parameters
Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
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WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
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WATERSHED LOSS RATES
Green Ampt Parameters

??B?r}slg?d }S\;?;l . rflgs . ?I%J)-(]{: . %A:efa IA DTHETA PSIF XKSAT RTIMP
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WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil $ of
I.D. NO. Sq.Mi. Hrs. Text. Area IA DTHETA PSIF XKSAT RTIMP
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WATERSHED LOSS RATES
Green Ampt Parameters

Watershed Area TC Soil % of
I.D. NO. Sq.Mi. Hrs. Text. . Area IA DTHETA PSIF XKSAT RTIMP
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WATERSHED LOSS RATES
Green Ampt Parameters

‘]v:?g?r;g?d 2;.3131 . f{gs . ?I‘oet(]{: . %A::a IA DTHETA PSIF XKSAT RTIMP
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APPENDIX H
&= Muskmgum Routmg Data




1) Assumec Avc. Travel Velocity = 4.0 FPS
2) Muskingum K =_Length (ft)

Muskingum Routing Summary Table

= AMSKK

4 fps x 3600 s/h

3) Time Steps = 10 min.

4) Steps

K (hr.) x 60 min/hr,

10 min

5) X = .2 (constant)

R5A
RC
R7A
RD
R8
RE
R13
RF
R100
RG
R103
R106

Length (ft)
1042

23438
7031
6771

21875

10417

28385
7552
4687

28125
3906

14063

26042

35417

17708

28125

‘integer NSTPS

11
15

12

1.63
49
.47

1.52
T2

1.97
.52
33

1.95
27
98

1.81

2.46

1.23

1.95

[T ST SR NS N

(SIS R RN O S T S S S I S



Muskingum Routing Summary Table (Continued)

1D Length (ft) NSTPS AMSKK X
RH 1823 1 13 2
RI 40625 17 2.82 2
R108 29427 12 2.04 2
R109 14062 6 98 2
RJ 30729 13 2.13 2
RK 15625 7 1.09 2
R201 13542 6 94 2
RL 14323 6 .99 2
RM 14063 6 98 2
R206 6771 3 47 2

RN 10677 4 .74 2
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Railvood calyert capac;\-i vS. subbasia) discharge checke Shr. l ot 2
Zocin MNo. (0Z Q cap. Q basin Q deficit
Clv. £€.2 51
clu. 7.9 S
Total 562 1544 982
/
2aocin Mo, 103 Q cap. ® basi- /
v, B3 80l
. 8.5 z057
Cly. 9.6 2,193
Cly. 10,3 1426
Tl 0.8 557
Clu. (1.3 858
Total BIS2. 2322 + 932 = 3}30#
Bazin Mo. o4 Q cap. A basin
v 117 781
cly 122 (421
Cly. 12.% | OBO
Clu. 129 295
Clu, 132 Yoy A
Clv. {3.6 1,509
Cly. 4. (o7
Cly. 147 715
Total 8’5 1O 3/ 993
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Pazn Mo, zoH4 Q cop. Qbasin
Cl., 24.0 , (443
Cly. 244 1530
clv 24.8 1272
dy. 252 o 4D

Total 5)193 2'15'3'

Baxir Mo, 206 - Q cop. . Q basin
Clhi. 256 1530
Clv. 7259 ERVAST

chr 265 2544

Clv. 26.8 o (,'c,,oz. o )
Total @, &0| I,cl 66

Bosir Mo, 207 Q cop. . . Qbazn
cv. 275 . 3\80 .
Cly. 27.9 . eOB
Cly. 287 2584
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APPENDIX J
o EEMA Peak Discharges




Table 3. Summary of Discharges (Cont'd)

Drainage Area Peak Discharges (Cubic Feet per Second)
Flooding Source and Location {Square Miles) 10-Year 50-Year 100-Year 500-Year

Mockingbird Wash

At U.S. Highways 60, 70, and 89 6.9 2,750 4,040 5,060 7,400
Little San Domingo Wash

At U.S. Highways 60, 70, and 89 6.2 1,690 2,620 3,090 4,250
Wittmann Drainage

At Atchison, Topeka & Santa Fe ‘

Railway 8.6 1,760 2,770 3,060 4,350

Aguila Farm Channel

At Eagle Eye Avenue 216.0 5,450 12,000 16,000 -1
Grass Wash

At U.S. Highways 60 and 70 83.0 6,380 11,600 14,400 --1
Lower El Mirage Wash

At Cactus Road 1.9 90 200 250 --1
Lower El Mirage Wash Tributary :

At Mouth 1.3 53 110 150 --1
Sand Tank and Bender Washes

At Gila Bend (Gillespie Canal) 261 28,200 33,0002 33,5002 34,5002

At Interstate Highway 8 2573 28,000 51,000 64,000 87,000

1Not Computed
Decrease Due to Diversion at Interstate Highway 8
3an Equivalent of 128 Square Miles of Drainage Area Is Diverted to West at Interstate Highway 8
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I. INTRODUCTION

Cella Barr Associates (CBA) has been contracted by the Federal
Emergency Management Agency (FEMA) to perform a detailed Flood
Insurance Re-Study of the Centennial Wash in Maricopa County, Arizona.
The study reach for the Centennial Wash commences at the La Paz County
line at the upstream 1imit and extends downstream, a distance of
approximately 39.8 miles, to the confluence with the Gila River near
Gillespie Dam. The confluence of the Gila River and the Centennial
Wash 1ies approximately 42 miles southwest of Phoenix, Arizona as
indicated on the Vicinity Map, Figure 1.

The purpose of this investigation is to estimate 100-year peak
discharges at specific locations along the study reach of the
Centennial Wash. These discharges are proposed for use in the
completion of the Centennial Wash Fiood Insurance Re-Study and are to
be employed in determining water surface elevations, floodway
boundaries and flood zones within the limits of the detailed study
reach. For this particular Flood Insurance Re-Study, subsequent
floodplain and floodway delineations will be based on the 100-year
flood discharges only.



I1. WATERSHED DESCRIPTION

General

The Centennial Wash headwaters are located in the Date Creek Mountains
near Wickenburg, Arizona, approximately 50 miles northwest of Phoenix.
Runoff generated within the 1,870-square mile Centennial Drainage
Basin, at the Gila River, tends to flow in a southerly direction
(southwesterly within the upper portions and southeasterly in the lower
portions) and passes through Yavapai, Maricopa and La Paz Counties.
Towns which lie within the subject watershed include Aguila, Wenden and
Salome.

The Centennial Wash Drainage Basin is generally elongated in shape,
with a tot91 basin length of approximately 110 miles and widths ranging
from 15 to 35 miles.

This watershed is characterized by mountain ranges of moderate
elevation along the entire perimeter of the basin. The channels of the
Centennial Wash drainage basin are characterized by numerous poorly
defined, highly dynamic, braided washes that create a poorly defined
dominant channel over the majority of the watershed. In most
lTocations, the Centennial Wash channel is wide and shallow and only
recognizable by dense stands of native vegetation. In several other
locations, the channel loses its definition and becomes part of the
irrigated farmland that is prominent in several areas. The channel
does not have the capacity to convey major flows and large areas of the
watershed are susceptible to shallow flooding due to the flatness of
the valley floor. The runoff rate derived from the watershed is
attenuated significantly as sheet flow passes downstream across the
watershed due to the effects of overbank storage. Channel slopes range
from about 0.34 percent to 2.65 percent. Moderate to heavy growth of
native vegetation covers most reaches of the channels and associated
overbank areas.



The Centennial Wash headwaters at an elevation of 4,506 feet in the
Date Creek Mountains and elevations become variably lower, reaching an
elevation of about 787 feet at the confluence with the Gila River.

This results in a mean slope of 0.64 percent for the overall Centennial
Drainage Basin.

Within the Centennial Wash drainage basin, there are five major soils
association types: Cherioni-Rock outcrop, Antho-Valencia,
Muhall-Leveen, Gilman-Estrella-Avondale and Laveen-Coolidge. Four of
the soil associations are of hydrologic Soils Group B and one is of
hydrologic Soil Group D, as defined below:

Cherioni-Rock outcrop, of hydrologic Soil Group D, has a high
runoff potential and a very slow rate of water transmission. These
very shallow soils, over nearly impervious material, are found in
the mountainous portion of the Centennial Wash drainage basin.
Approximately 10 to 20 percent of the study areas are comprised of
this Soil Group D.

The other four soil associations, comprising about 80 to 90 percent
of the study area, are found in the braided channel regions and
valley plains. These soils, of Soil Group B, have moderate
infiltration rates when wetted and a moderate rate of water
transmission. The soils are moderately deep to deep, moderately
well to well drained with moderately fine to moderately coarse
textures.

The natural vegetation cover in the study area is desert brush. Desert
brush includes such plants as mesquite, palo verde, brittle brush,
creosote bush, catclaw, ironwood, salt bush, saguaro and mixed cactus,
etc. This hydrologic cover type is typical of lower elevations with
low annual precipitation. Some irrigated farmlands are located in the
study area along the Centennial Wash.

The study area is situated in a semi-arid climatic zone characterized
by hot summers lasting from May to September with maximum daily
-3 -



temperatures averaging more than 90°F (33°C), and mild winters with
early morning temperatures usually above the freezing point and
afternoon temperatures generally between 65°F (18°C) and 70°F (22°C).

Average annual precipitation varies from 11 inches at Wickenburg to

7 inches at the lower 1limit of the watershed. The study watershed is
subject to three major wet seasons. The first season, during the
winter months, is invoked by pacific storms producing gentle,
widespread showers. The second season, during the summer months, is
characterized by thunderstorms produced by moist air from the Gulf of
Mexico. During the third season, from late summer to fall, rain is
also delivered through tropical thunderstorms arising in the Pacific.

Physical Characteristics

For the purpose of lhis study, the Centennial Wash Drainage Basin has
been divided into an upper and lower region. As shown on Figure 2, the
upper watershed has been designated as that portion of the contributing
drainage basin which lies above the Narrows Dam (Southeast of Salome)
and is represented by Sub-basins 1 through 18. The Tlower watershed
extends from the dam, downstream to the Gila River and is comprised of
Sub-basins 19 to 37. General basin characteristics for the two regions
are presented in the following text.

Upper Centennial Basin

The Upper Centennial Basin is bounded on the north by the Harcuvar
and Date Creek Mountains and on the south by the Harquahala and
Vulture Mountains. The Centennial Wash in this vicinity flows in a
southwesterly direction through the McMullen Valley before making
an abrupt turn near Salome and continuing in a southeasterly
direction to the Narrows Dam. The general slope for this reach of
the Centennial Wash is 0.96 percent.



A majority of the Upper Centennial Basin remains in a natural state
and is currently only impacted by minor flood control measures,
highways, railroads and low intensity, irrigated cropland.

A vegetative cover density of about 20 percent Desert Brusn extends
throughout the undisturbed valley region of this basin, with
densities in the mountain regions decreasing due to rocky outcrops.

Lower Centennial Basin

The Lower Centennial Basin is bounded on the north by the
Harquahala, Big Horn and Belmont Mountains and on the south by the
Little Harquahala, Eagletail and Gila Bend Mountains.

The Centennial Wash in this vicinity flows in a southeasterly
direction through the Harquahala Plain before converging on the
Gila River. The general slope for this reach is 0.31 percent.

Over the years, the natural condition for the Lower Centennial
Basin has been considerably impacted by various land uses and
improvements. A large portion of this area has been converted to
irrigated cropland. Numerous regional flood control measures have
also been instituted within the Lower Centennial Basin. A major
segment of the Central Arizona Project, the Granite Reef Aqueduct,
crosses the entire basin and passes under the Centennial Wash near
Lone Mountain. In addition, major highway and railroad
construction has taken place.

A natural, vegetative cover density of about 10 percent Desert
Brush exists in the undisturbed valley regions with cover densities
decreasing in the mountain regions.



The channel for the Centennial Wash in the Lower Centennial Basin
is wide and shallow and sometimes only recognizable by the dense
stands of Salt Cedar lining this reach of the watercourse. Runoff
from large portions of the Lower Centennial Basin has been stored
and/or diverted by flood control structures and is delivered at
various locations along the main drainage course. Major
tributaries in this region are Tiger Wash and 01d Camp/Winters
Wash.

Structural Features

Structural features within the watershed include major roadways,
railroads, flood control structures and water distribution systems.
The installation of these improvements has involved the participation
of many Federal, State and Local agencies and represent a considerable
investment.

The following text contains more specific information regarding the
more prominent facilities.

Upper Centennial Basin

In the Upper Centennial Basin, major roadways include U.S.

Highway 60/70 and State Highway 71. These roads traverse the basin
from northeast to southwest through the central portion of the
subject watershed. At the two locations where these highways cross
the Centennial channel, concrete box culverts have been installed
to convey runoff beneath the roadway. For the purpose of this
study, it has been assumed that these structures will have no
affect on the determination of the 100-year peak discharge at the
confluence with the Gila River.



The Atchison-Topeka and Santa Fe Railroad traverses the Upper
Centennial Watershed adjacent to the previously cited highways.

The primary drainage channel crosses the railway near Wenden.

Field investigation yielded that a new bridge crossing was under
construction. It was the opinion of CBA that this new structure
would be capable of passing the 100-year peak discharge and would
provide no significant stormwater detention, therefore routings for
this structure were not included in the hydrologic analysis.

Flood control structures within the Upper Centennial Basin range
from minor features such as spreadihg dikes and local diversion
systems to flood-retarding structures and levees. As determined
through field investigation and reconnaissance, many of these
structures were not designed to, or are not capable of, storing or

diverting the 100-year storm runoff. It was assumed that these
structures would have little consequence on the estimated 100-year
peak discharge downstream and, therefore, minor features such as
spreading dikes and irrigation systems were not modeled in the
hydrologic analysis. The following is a discussion regarding the
more significant flood control structures in the Upper Centennial
Basin.

Ritter Dam is located in the northeastern portion of the upper
watershed and was not incorporated into the hydrologic analysis due
to its relatively small size and long distance from the downstream
concentration points investigated along the study reach.

The Upper Centennial Flood Retarding Structures (FRS) are located
along the primary channel between the Towns of Wenden and Aguila.
These facilities were constructed in 1956 by the Bureau of Land
Management and consist of seven detention structures. During field
investigation, it was evident that the two upstream structures had
been breeched at some time in the past. In light of the current
condition of these facilities and the potential for future failures



of the system, CBA has elected not to incorporate the potential
flood control effects of the Upper Centennial FRS in this
investigation.

The Narrows Dam is located approximately eight miles southeast of
Salome in the Little Harquahala Mountains. This facility is under
the jurisdiction of the Bureau of Land Management and Maricopa
County. As evidenced during field investigation, the dam is
presently in good condition and functioning appropriately.
However, we believe its capacity to control the 100-year discharge
is marginal. Based on its significant size and storage area,
however, we have incorporated the impact of this facility into the
hydrologic analysis.

Lower Centennial Basin

In the Lower Centennial Basin, major roadways include the
Salome-Buckeye Highway and Interstate 10. These roads traverse the
basin from northwest to southeast through the central portion of
the subject watershed. At locations where these highways cross the
Centennial channel, concrete box culverts and dip sections have
been installed to convey runoff beneath and/or across the roadway.
For the purpose of this study, it has been assumed that these
roadway crossings will have no affect on the determination of the
100-year peak discharges along the study reach.

The Southern Pacific Railroad traverses the Lower Centennial
Watershed near the downstream study limits. The railroad crosses
the primary drainage channel, and from field investigation, it
appears that this facility will not function as a flood detention
structure and, therefore, will have minimal affect on the
downstream 100-year discharge.



Numerous flood control structures have been constructed within the
Lower Centennial Basin. These facilities are depicted on Figure 3.

The Tiger Wash Detention Structure is located north of I-10, in the
central region of the Centennial Drainage Basin. This facility
detains peak runoff generated by the Tiger Wash Drainage Basin
(Sub-Basin 21) and outlets into the Centennial Wash just upstream
of 1-10. For the purpose of this study, data relevant to the
performance of this detention structure was obtained from the
McArthur Report (Reference 8) and utilized in the hydrologic
analysis.

The Harquahala Flood Retention Structure (FRS) is also located
north of I-10 and lies to the east of the Tiger Wash Detention
Structure. This facility detains peak runoff generated in the Big
Horn Mountains (Sub-Basin 29). Outflow from this structure is
conveyed to the Centennial Wash by means of the Saddleback
Diversion System.

The Saddleback FRS lies south of I-10 and intercepts runoff from
the Harquahala FRS and Sub-Basin 30. Stormwater from this
structure is conveyed to the Centennial Wash by the Saddleback
Diversion Channel as shown on Figure 3.

Adjacent to the primary drainage channel and south of I-10 is the
Centennial Levee Reach I. This levee diverts runoff generated by
the area just south of I-10 and upstream from the left overbank of
the Centennial Wash.

Information relevant to the performance of the Harquahala FRS, the
Saddleback FRS, the Saddleback Diversion and the Centennial Levee
was obtained from the "Harquahala Valley Watershed - Supplemental
Watershed Work Plan No. 1," March 1977 (Reference 9). These
structures are included in the hydrologic analysis.



As illustrated on Figure 3, approximately 40 miles of the Central
Arizona Project Canal (Granite Reef Aqueduct) passes through the
Centennial watershed. The Granite Reef Aqueduct traverses the
basin from west to east through the central portion of the subject
basin and 1ies immediately south of the previously referenced Tiger
Wash Detention Basin and Harquahala FRS. Structural data
pertaining to this system was obtained from material provided by
the U.S. Bureau of Reclamation.

In addition, a lateral branch of the Central Arizona Project (CAP)
canal known as the Eagletail Reach passes in a southeasterly
direction through Sub-Basins 26 and 27. Structural and performance

data for this structure was obtained from the consulting firm

Franzoy, Corey and Associates, and is incorporated in the HEC-1
analysis.
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IT1. AVAILABLE INFORMATION

The Centennial Wash Drainage Basin has been the subject of considerable
investigation in the past. For the preparation of this report,
numerous federal, state and local government agencies and private
parties were contacted and relevant material was requested and
reviewed. A bibliographic listing of references and personal contacts
utilized in the preparation of this report has been provided herein.

The primary reference source employed in this investigation was
prepared by Mr. Robin McArthur of the U.S. Soil Conservation Service
(Reference 8). This report is titled "Harquahala Vailey Watershed,
Hydrologic Studies for the Design of Reach 1 and Reach 2 of the
Centennial Levee," January 1984. This study did not include the lower
portion of Centennial Wash which is designated for Flood Insurance
Re-Study as part of this report.

The U.S. Geological Survey has historically maintained several stream
gauge recording stations at various locations along the Centennial
Wash. For the purpose of this study, only the station that contributed
sufficient data was considered relative to estimating a 100-year peak
discharge. Of particular interest to this investigation is the
water-stage recording station, U.S.G.S. No. 09517500, situated along
the Centennial Wash near Arlington, Arizona. This station was located
at the Centennial channel crossing of the former U.S. Highway 80,
approximately three (3) miles upstream of Gillespie Dam and provides a
continuous record of annual peak discharges for the period from January
1961 to September 1979. A Log-Pearson Type III Statistical Analysis
was performed for the 19 years of recorded data using procedures
outlined in Reference 4. The 100-year peak discharge value estimated
by this procedure for the Centennial Wash, at a location approximately
3 miles upstream of Gillespie Dam (Gila River), was 39,200 cfs. This
peak discharge is based on a contributing drainage basin area of

1,810 square miles, resulting in an average runoff generation rate of
21.7 cfs per square mile (0.3 cfs per acre) for the watershed.

- 11 -



It is the opinion of CBA, that the analysis of this particular stream
gauge data resulted in a value which is too low to correctly represent
the potential 100-year peak discharge for the Centennial Wash. This

conclusion was reached after consideration of several primary factors:

- The statistical analysis was performed on only 19 years of recorded
data.

- The location of the stream gauge recording station is approximately
130 miles from the headwaters of the Centennial Wash. This stream
gauge data may not reflect contributions from all portions of the
watershed.

- A 100-year storm runoff value of 21.7 cfs per square mile was low
by comparison to the results of the McArthur Report (Reference 8).

It is, therefore, the intent of CBA not to utilize the results of the

Flood Frequency Analysis presented herein for the current Centennial
Wash Flood Insurance Study.
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IV. HYDROLOGIC ANALYSIS

General

For the purpose of this study, the Army Corps of Engineers "HEC-1"
computer program was utilized to estimate 100-year peak discharges
along the study reach of the Centennial Wash. Use of this method was
determined to be the preferred procedure during a meeting held on
February 25, 1988 at CBA’s Phoenix office which included
representatives of CBA, the Flood Control District of Maricopa County,
the Arizona Department of Water Resources, and several other agencies.
The methodology employed for the selection of input parameters for the
HEC-1 program is presented in the following text.

Drainage Basins

The Centennial Wash Drainage Basin was delineated using U.S. Geological
Survey Quadrangle Maps, aerial photography and field investigation.

The exterior watershed boundary and the interior sub-basin boundaries
were delineated utilizing the USGS topographic map 7-1/2-minute series
(1" = 24,000’). Drainage area sizes, elevations and length of
watercourse were also determined using these maps. Due to the large
size of these maps, they were not included in this report. The overall
watershed was subdivided into sub-basins selected based upon topography
and interpretation of characteristic unit flow contributions. The
Centennial Wash Drainage Basin divisions and sub-basins are represented
on Figure 2 of this report. Table 1 provides a summary of the
estimated sub-basin areas.

In order to eliminate duplication of effort and to provide a means of
comparison for the CBA results, concentration points for this study
were selected to coincide with the concentration points of the McArthur
Report within overlapping portions of the study reach.
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Drainage Basin boundaries were then determined independently of the
McArthur Report and basin areas were estimated with the use of a
computer-assisted, digitizing table and manual planimeter. The entire
Centennial Wash Watershed was divided into 40 sub-basins ranging in
size from 8 to 185 square miles. A comparison was then made between
the drainage basins determined by CBA and those estimated in the
McArthur report. An acceptable correlation between the two computed
basin areas exists. The difference in computed overall watershed area
between this study and the McArthur Report, computed at the downstream
concentration point for the McArthur Report (CBA Basins 1 through 22)
is 0.6 square miles.

Curve Numbers

As determined through field investigation, a generally uniform
vegetative cover of desert brush extends throughout the Centennial Wash
watershed. Cover density within the valley portions of the study area
varies from an estimated 20 percent in the upper regions of the
watershed to about 10 percent for the Tower regions. The surrounding
mountain slopes have somewhat lower vegetative cover densities than the
valley areas.

The determination of hydrologic soils groups was performed with the use
of the Soil Conservation Service General Soil Maps for Maricopa and
Yuma Counties (References 12 and 13). Sub-basins were differentiated
and proportioned with respect to the appropriate soils groups.

Based on the above-referenced parameters, weighted curve numbers were
then determined for each sub-basin according to the method presented in
"Urban Hydrology for Small Watersheds, Soil Conservation Service
Technical Release 55," 1986 (Reference 17). Curve numbers for each
sub-basin are contained in Table 1 of this report.
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Precipitation

Rainfall values were computed utilizing "NOAA Atlas 2, Precipitation -
Frequency Atlas of the Western United States, volume VIII, Arizona"
(Reference 18).

As mentioned earlier in this report, Mr. Robin McArthur of the U.S. Soil
Conservation Service has prepared a detailed Hydrologic Study of the
Centennial Wash for Centennial Levee Reaches I and II. After reviewing
this report, CBA computed rainfall values for three sample basins using
the same procedure as in the McArthur Study. CBA’s results for
sub-basins 8, 13 and -20 were then compared with the computed values in
the McArthur Study, and the correlation was found to be acceptable.

To avoid duplication of effort, CBA utilized the precipitation values
contained in the McArthur Report for sub-basins 1 through 25, 28, 30 and
31 (CBA’s sub-basin sizes approximately match those presented in the
McArthur Report). Precipitation values for the remaining drainage
sub-basins, 26, 27, 29 and 32 through 37, which were not included in
McArthur’s Report, have been computed by CBA using the same method
contained in said report. The procedure Mr. McArthur followed to compute
the 100-year 24-hour rainfall values is attached as Appendix III in this
report.

Lag Times

As described in the SCS "National Engineering Handbook, Section 4,
Hydrology", Chapter 15 (Reference 19), the Time of Concentration for each
sub-basin was computed using the Upland method and lag times for the
subject basins were estimated in terms of Tc using the empirical relation
of:

L = 0.6Tc
L = Lag Time (hours)
Tc = Time of Concentration (hours)

Table I presents the computed Lag Times used in the HEC-1 analysis.
- 15 -



Stream Channel Routings

Stream channel profiles are utilized by the HEC-1 program to route storm
runoff through prescribed channel reaches. For the purpose of this study,
channel routings were performed using the normal depth option of the HEC-1
program. Channel cross-sections for the lower portions of the Centennial
Wash watershed were developed from topographic mapping (1 in. = 400 ft.;
C.I. =2 ft. and 4 ft., 1978 and 1988) and U.S.G.S. quadrangle sheets,

7.5 minute series topographic maps (1:24,000). Field cross-sections were
developed for the upper portion of the watershed and the U.S.G.S.
topographic maps (1:24,000) were utilized to determine approximate
elevations of the cross-sections.

Flood Control Structures

Structural data, as well as any available hydrologic and hydraulic
information, was obtained from local engineering firms and governmental
agencies having jurisdiction over the existing structures. For the
purpose of this investigation, 100-year composite hydrographs generated by
the HEC-1 program were routed through the existing structures, based on
data provided to CBA regarding previously performed analyses of the
individual structures.

The following is a list of those structures which were modeled for the
HEC-1 analysis: Lower Centennial Dam (Narrows Dam), Bureau of Land
Management; Tiger Wash Detention Structure, Bureau of Reclamation;
Harquahala Flood Retention Structure (FRS), Saddleback FRS, Maricopa
County; 01d Camp Wash Crossing of the Granite Reef Aqueduct, Central
Arizona Water Conservation District; Eagletail Reach (CAP Lateral),
Harquahala Valley Irrigation District.

Features which were not included in the HEC-1 analysis include local

irrigation canals, levees and spreading dikes. These structures are
presumed to effectively control runoff during low flow events, as those
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that are produced by a 10- or 25-year storm; however, such structures
would have l1ittle impact on the 100-year runoff.

Other structures not modeled for this analysis are the Upper Centennial
Flood Retarding Structures, due to the structural failures evidenced
during field reconnaissance and the Ritter Dam because of its location in
the upper watershed and great distance from downstream concentration
points.
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V. RESULTS

The intent of this investigation is to determine 100-year peak discharges
at designated locations along the Centennial Wash. These discharges are
proposed for use in the completion of the Centennial Wash Flood Insurance
Re-Study and are to be employed in determining water surface elevations,
floodway boundaries and flood zones within the limits of the detailed
study reach shown on Figures 1, 2, and 3.

The Flood Flow Frequency computer model provided by the U.S. Army Corps of
Engineers was used to perform a Log-Pearson Type III Statistical Analysis
on the 19 years of recorded gauge data (U.S.G.S. Gauge No. 09517500)
Tocated along the Centennial Wash, roughly 3 miles upstream of Gillespie
Dam (Gila River). The results of this analysis yielded a 100-year peak
discharge of 39,000 cfs. This value appears to be a low estimate,
resulting from the relatively short period of record and the downstream
location of the recording station with respect to a total basin length of
135 miles for the Centennial watershed. It is our opinion that 19 years
of available stream flow data is not adequate to determine the 100-year
peak discharge for the Centennial Wash at the Gila River.

Detailed hydrologic analysis of Centennial Wash at Centennial Levee
Reaches I and II was performed by Mr. Robin McArthur (Reference 8). His
study utilized the Soil Conservation Service TR-20 hydrologic model to
determine 100-year discharges along portions of the Centennial Wash, but
did not evaluate the lower reaches of the Centennial Wash designated for
this Flood Insurance Re-Study.

The drainage areas at the Maricopa County/La Paz County line and at
Centennial Levee Reaches I and II calculated by CBA correlate very closely
with the drainage areas at the same locations in Mr. McArthur’s Report.
The 100-year peak discharge values at these locations computed by CBA
(using the HEC-1 computer program) also correlate well, but are
approximately five to seven percent (5 to 7%) lower when compared with the
100-year discharges presented in McArthur’s Report (see Table 2).
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Utilizing the HEC-1 computer program, a 100-year peak discharge of

67,300 cfs was estimated for the Centennial Wash at the confluence with
the Gila River. Discharges determined at this location and other key
locations along the study reach utilizing the HEC-1 computer model are
depicted on Table 2. CBA proposes to use the peak discharges determined
by the HEC-1 analysis to estimate the 100-year water surface elevations
and floodway boundaries for the portions of the Centennial Wash designated
for detailed study per this Flood Insurance Re-Study.
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TABLE 1

CENTENNIAL WASH
PARAMETERS USED IN THE HEC-1 ANALYSIS

Drainage Area Precipitation
Drainage (square Lag Time (24 hrs. - 100-yr.)
Sub-Basins miles) (hours)  Curve Number (in.)

1 67.0 5.80 78.0 3.88

2 185.0 15.70 8l1.0 3.88

3 43.0 4.81 80.0 3.88

4 21.6 3.27 81.0 3.88

4A 18.5 3.40 81.0 3.88

48.7 2.90 79.0 3.88

6 23.7 2.59 81.0 3.88

7 44.7 4.01 79.0 3.88

31.3 2.89 80.0 3.88

8A 16.2 2.33 80.0 3.88

9 52.2 3.02 80.0 3.88

10 17.0 2.50 79.0 3.88
11 20.2 3.04 78.0 3.88
12 10.6 1.98 79.0 3.88
12A 9.9 1.62 79.0 3.88
13 68.7 3.96 78.0 3.88
14 13.7 0.71 84.0 3.88
15 18.6 3.41 79.0 3.88
16 19.7 1.59 82.0 3.88
17 21.0 1.98 80.0 3.88
18 24.4 2.89 80.0 3.88



TABLE 1 (Cont.)

CENTENNIAL WASH
PARAMETERS USED IN THE HEC-1 ANALYSIS

Drainage Area Precipitation
Drainage (square Lag Time (24 hrs. - 100-yr.)
Sub-Basins miles) (hours)  Curve Number (in.)

19 10.6 1.18 77.0 3.88
20 50.7 6.63 80.0 3.88
21 76.8 7.00 84.0 3.88
21A 84.4 7.20 84.0 3.88
22 25.1 2.51 79.0 3.88
23 7.9 2.00 77.0 3.88
24 11.2 2.51 77.0 3.88
25 24.9 4.21 77.0 3.88
26 42.4 3.19 79.0 4.12
27 62.1 4.35 77.0 4.12
28 84.4 15.06 75.0 4.12
29 101.3 4.85 83.0 3.93
30 28.6 4.75 78.0 3.93
31 12.0 0.96 86.0 4.12
32 52.4 5.05 78.0 3.93
33 47.0 4.00 80.0 3.93
34 64.3 4.64 81.0 3.93
35 99.6 4.73 87.0 3.93
36 163.1 12.25 79.0 3.93
37 45.8 4.43 83.0 3.93
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TABLE 2

ESTIMATES OF 100-YEAR

PEAK DISCHARGES ALONG CENTENNIAL WASH

FROM HEC-1

CBA’'s Study

Drainage 100-Year
Location Along

Centennial Wash miles) (cfs)

Mr. McArthur’s Study

Drainage

Area (square Discharge Area (square Discharge

100-Year

miles) (cfs)

At Maricopa County/ 1,031.20
La Paz County Line
(Concentration Point 12

- Figure 2)

52,200

At Centennial Levee
Reach 2
(Concentration Point 14
- Figure 2)

1,109.70 52,300

Near Base Line Road
(Concentration Point 15,
- Figure 2)

1,398.1 58,100

At Railroad Bridge
near Arlington
(Concentration Point 17
- Figure 2)

1,824.53 67,300

At Confluence with
Gila River
(Concentration Point 18
- Figure 2)

1,870.33 67,300

- 22 -

1,031.21 56,400

1,110.3 55,300

NO DATA

NO DATA

NO DATA
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33372,

8076.

39335,

2423.

40947.

40136,

2675.

3441.

41166.

40704.

40447.

3273,

3503.

41594.

41549.

1534.

4992,

44900.

9289,

8443,

8609.

14636.

7309.

48692,

48701,

3578.

49145.

49064.

497. 166,
23595, 10459,
3303. 1103,
26471, 11562,
932. 311.
27296. 11873,
27146, 118635.
835, 278.
1113. 371.
27682. 12491,
27584. 12386.
27523. 12373.
1097. 366.
1274. 425,
28176, 13127.
28164, 13114.
490, 163.
2588, 883.
30404. 14142,
4981, 1714.
4948, 1714.
4546, 1560.
9426. 3274.
5256. 2674.
35130. 16795.
35125, 16780.
1259. 420.
35492. 17153.
35482. 1713s.

609.860

68.70

678.30

18.60

696.90

696.90

13.70

19.70

730.30

730.30

730.30

21.00

24.40

775.70

775.70

10.60

50.70

837.00

84.40

84.40

76.80

161.20

161.20

998,20

998.20

25.10

1023.30

1023.30

1771.32

258,69

1610.99

1444.86

1724.49

1408.11

1365.29

1286.23

22.00

22,50

24.50

25.00

24.50

31.50

25.50

26.00



HYDRCGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDRCGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

ROUTED TO

ROUTED TO

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

SUB23

17

SUB24

SUB25

18

13

SUB26

19

14

sUB27

20

sUB28

SUB31

21

suB29

15

SUB30

16

22

17

SUB32

23

18

SUB33

1784.

52330.

52160,

2154.

3294.

52897,

52662,

8348.

53200.

52166.

8912.

952,

53108.

4285,

6754.

57228.

15962,

340.

340.

3710.

700.

700.

58265.

58086.

6774.

58488.

57431.

7521.

14.00

26.00

27.00

14.50

16.50

26.50

28.00

15.50

28.00

31.350

16.50

29.00

31.50

28.50

13.00

31.50

17.00

35.00

36.00

17.00

28.00

30.00

31.50

32.50

17.50

32.00

36.50

16.50

1080.

49159,

49093.

1459.

2718,

49840.

49623,

6240,

50235,

49472,

7451.

946,

50409.

4195.

2721.

54404,

13675S.

340.

340.

3166.

698.

698,

55438.

55305.

5882,

55764,

54967,

6137.

365.

35570.

35558.

518.

1148.

36227.

36195.

2348.

36817.

36665,

3172.

888.

37545.

3190.

857.

40530.

6022,

339.

339.

1401.

653.

653.

41515.

41497.

2668.

42051.

41908.

2501.

122.

17230.

17213.

173,

384,

17705,

17677.

783.

18339.

18319.

1061.

695,

19014.

1328.

286,

20421,

2021.

336.

33e.,

469,

431.

428.

21145,

21130,

896,

22007.

21980.

836.

1031.20

1031.20

11.20

24.90

1067.30

1067.30

42.40

1109.70

1109.70

62.10

62.10

1171.80

84.40

12.00

1268.20

101.30

101.30

101.30

28.60

28.60

28.60

1398.10

1398.10

52.40

1450.50

1450.50

47.00

1270.48

1183.35

1097.23

1260.18

1408.67

1201.80

1187.38

1144.38

1052.10

933.44

27.00

28.00

31.50

29.00

35.00

35.50

28.00

29.50

32.50

36.50



3 CCMBINED AT

HYDROGRAPH AT

ROUTED TO

RQUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

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

SUB34

24

SUB35

19

SUB36

25

20

SUB37

26

9666.

57548,

18727.

6206.

6175.

10654,

€7676.

67263,

7718.

67298,

17.00

36.50

17.00

23.50

29.00

25.50

36.00

37.50

16.50

37.50

8192.

55116.

15876.

6113,

6078,

10351,

65108.

64808,

6451.

64851.

3549.

42280.

6837.

4938.

4878.

7239,

51887.

51845.

2728.

52134,

1189,

23781.

2297.

2281.

2265.

2787.

28812,

28778,

914.

29583,

64

1561.

99.

99.

99.

1824,

1824,

45,

1870.

.30

60

60

60

.10

50

80

30

68.29

1002.75

850.26

23.50

29.00

37.50
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FLOGD HYDROGRAPH PACKAGE

FEBRUARY 1981

REVISER 3¢ oCT 81

(KEC-1)

»e 24 e e

~

RRUN DATE WED, JAN 04 1937 TINE 14:07:22¢

b

b

22022228200 8022820280028222285222222802241

X
X
X

XX

X
r X

XYXXxxy  xxxx

s
H
X

FE
X

roXxxxx

X
X

X
XX

Xy

0y

b T S -

rrrzrraaazAIILIILLILILLLLLL Page 1

PRSI I IR LI LR 0L

!

v U.S. ARKY CORPS OF ENGIKEERS

¥ THE HYDROLOGIC ENGIKEERING CENTER
! 609 SECOND STREET

! DAVIS, CALIFORNIA 9561¢

b (316 440-328% QR (FT3) 448-3285
t
t

T4 e Pt e 26 P e

292822292222228080¢882888280¢80838983¢]

THIG PRGGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KKOKN AS HECI (JAN 733, HECIGS, HECIDB, AMD HECIKH,

THE DEFINITIGNS OF VARIABLES -RTINP- AND -RTI0R- HAVE CHANGED FROK THOSE USED NITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -ANSKK- OF RK-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81.
DESCRIPTION FOR KEW DEFINITIONS.

LINE

-~ T L B g B

10
1
12
13
14
4
1€
17
18
19
20
2
22
A
4

HEC-1 1KFPUT

SEE SEPTENBER 1981 INPUT

PAGE 1

/PP P S R T I I s e

KARICOPA CO. FLOCD INSURANCE STUDY
CERTEKNIAL MASH BEC-1 (FILE CHRECIF)
CURVE RUMBERS DETERNINED BY UPLAND HETHOD
CBA JOB NO. 04856-03-74
30 18APRSE

1
10
b
10
n
10
IN

KK
14}
K
kn
KA
BA
f8
PC
PC
PC
P
fe
Fe
Fe
e
e
£t

3

0

15 18APRER

SuB 1

RUKOFF FROM SUBBASIN i

1200

1200

200

SCS DINENSIONLESS UKIT HYQROGROAPH
LAGTINE = HYDRAULIC LENGTH, AVG. WATERSHED SLOPE AND C.N.
RAIRFALL DISTROBUTION = SCS TYPE 11

67.0
3.88
0
0.02¢
0.064
0.110
0.181
0.735
0.856
0.913
0.953
0.983

0.002
0.032
0.068
0.1135
0.191
0.738
0.863
0.918
0.936
0.98¢

0.005
0.035
0.072
0.120
0.203
0.77¢
0.869
0.922
0.959
0.987

0.008
0.018
0.07¢
0.126
0.218
0.791
0.87%
0.92¢
0.962
0.992

0.011
0.041
0.080
¢.133
0.236
0.504
0.881
0.930
0.9635
0.99§

5 JANUARY 89

0.014
0.044
0.085
0.140
0.257
0.815
0.887
0.934
0.9¢68
0.998

0.017
0.048
0.090
0.147
0.283
0.825
0.893
0.938
0.971
1,000

0.020
0.032
0.095
0.15§
0.387
0.834
0.8%8
0.942
0.974

0.023  0.026
0.056 0,060
0.100 0,103
0.163 0.112
0.663  0.707
0.842  0.849
0.903 0,908
0.946  0.9%0
0.977  0.980
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ot Cal Cod Fm) Comg [ 2V
~ . e G "~y e

RO SR T PRy Py
Wy e T O O

41
44

45

LIRE

46
47
18
47
50
i

7
58
§9
60
61

62
63
64

63
66
67
68
69

L: 78.0

ip 5,80

kK 1 ROUTE HYDROGRAPH 1 THROUGH REACH !

Rt 0.2

RS 10 FLOW -1

fC 0,055 0,040 0.055 53500  0.00§

RX 0 400 700 900 1106 1460

RY 2206 2204 2202 2200 2200 2202

KK SUB 2
KN RUKOFF FRGN SUBBASIN 2
BA 185
s §1.0
w1570
KK SUB 3
KN RUKOFF FRON SUBBASIK 3
BA 43,0
(5 80.0
0 4.8
KE { CONBINE 1-3
KK ADD THREE HYDROGRAPHS
K 3
KEC-1 IKPUT
(I S S
KK 2 ROUTE HYDROGRAPK 1-3 THROUGH REACH 2
Rt 0.2
£ 8 FLON -t
RC 0,055 0.035 0,055 34375 0.0019
RY 0 300 sec 1200 1600 2000
RY 2087 2087 2082 2080 2082 2085
KK SUB 4
KN RUKOFF FRON SUBBASIN 4
BA 21,6
s 81.0
w32
KK SUB4A
KN RUNOFF FRON SUBBASIN 44
B 18.5
(s 81.0
0w 340
KK 2 CONBINE 1-3 KITH 4 AKD 44
KN ADD THREE HYDROGRAPHS
He 3
KK SUB S
KN RUNOFF FRON SUBBASIN 5
BA 48.7
Ls 79.0
0w 2.90

PRAXTAIVINTDIXILLLLIILLLLL Page

c 4
PP PR TPV P FIPPTY IR MR R L

e 2100
2204 2206
PAGE 2
2300 2460
2086 2087

~



jR222232¢22822022222008222232 0208282222202 TIVXXTLLILITITXLTTIILIZLLLLLL Page

70 KK 3 CONBINE 1-44 HITH §
71 KN ADD THO HYDROGRAPHS
7 He 2
73 KK 3 ROUTE HYDROGRAPH 1-5 THROUGH REACH 3
74 RL 0.2
75 £ 10 FLOK -1
7% RC 0.055  0.040  0.055 18750 0.0022
7 I3 0 300 400  §0G 1500 1800 2400 2700
78 RY 2028 2026 2023 2020 2020 2023 2026 2023
79 KK SUE ¢
80 KK RUNOFF FRON SUBBASIN ¢
§i B4 237
82 (3 31.0
83 4o 2.99
a4 KK SyE 7
85 KN RUNOFF FRON SUBBASIN 7
8 BA 447
' o7 (s 79.0
88 U 4.0
! _ HEC-1 INPUT PAGE 3
LINE 1 JUUSNE SUURUUY JUUNURIE: ORI SUUNDUE JUSUUREY SUUUURS JUUUUURT SR JUUURY
89 KK 4 CONBINE 1-5 HITH 6 AKD 7
90 KK ADD THREE HYDROGRAPHS
91 HC 3
92 KK 4 RGUTE HYDROGRAPH 1-7 THROUGH REACK 4
93 AL 0.2
94 RS 10 FLOK -1
95 R 0.050 0.040 0,055 38541 0.0023
9% Rx 0 200 500 800 1500 1700 1900 2100
97 RE U946 1944 1942 1940 190 1942 1944 1946
93 KK SuR 8
99 KN RUNOFF FRON SUBBASIK 8
100 B 3.3
101 Ls 80
102 w 2.8
103 KK SUBBA
104 KN RUNOFF FRON SUBBASIN 84
105 BA  16.2
106 (s 80.0
107 2.3
108 KK 5 CONBINE 1-7 WITH 8 AKD 84
109 KN ADD THREE HYDROGRAPHS
110 He 3
111 KK SUB S
12 KN RUNOFF FRON SUBBASIN 9

113 BA 522



j§2338322028050000802022222223 0080200202

114 Ls 80,0

15 e 3.02

116 KK ¢ CONBINE [-BA WITH 9

17 KN ADD THO HYDROGRAPHS

118 He 2

119 KK 5 ROUTE HYDROGRAPH 1-9 THROUGH REACH §

120 RL 0.2

11, ) 6  FLOK -1

122 RC 0.055 0,040 0.055 18229 0.0013

123 RX 0 500 1100 1150 1250 1260 1480
{24 RY 1887 1835 (881 1880 1880 1884 1883
123 KK SUBId

128 KN RUNOFF FROM SUBBASIN 10

127 BA 17.0

128 3 17,0

129 o 2,50

1 HEC-1 1KPUT

LINE F{ PP PO S PR S TN S
130 Kk SUBI:

131 KN RUKOFF FRCH SUBBASIK i

132 B4 20.2

133 LS 78.0

134 3,04

135 KK 7 COMBINE 1-9 WITH 10 AKR 11

136 KM ADD THREE KYDROGRAPHS

137 #e 3

138 KK 6 ROUTE HYDROGRAPH 1-11 THROUGH REACH &

133 L 0.2

140 S 6  FLOW -1

141 RC 0,050 0.035 0.050 26042 0.0029

142 11 0 300 700 900 1400 1700 2100
143 RY 1827 182} 182z 1820 1820 181 181
144 KK SUBI12

145 KN RUNGFF FRON SUBBASIN 12

146 BA  10.6

147 Ls 79

148 i 1.98

149 KK SyBi2A

150 KN RUNOFF FROX SUBBASIN 124

151 BA 9.9

152 L3 79.0

153 i .8

154 KK 8 COMBINE 1-11 WITH 12 AND 124

159 KX ADD THREE HYDROGRAPHS

156 # J

157 kK suesd

PLLRALLLLLLELLTXXLTINIILLLLLL Page

1480
1888

PAGE 4

PP PRI SR 1

2600
1824
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RE
139
160
161

162
163
164

16§

16¢°

167
162
169

LIKE

1760
17t
172

171
174
175
1746
177
178

179
180
181
182
133

184
183
186
187
188

189
%0
191

192
193
194
193
196
197

198
199
200
201
202

[t ]
BA
{3
in

Kk
141
HC

kK
14
BA
L&
o

i

144
KK
HC

[$1
fL

n
M

kC
RX
kY

KX
14}
EA
)
up

KK
4]
BA
L3
up

KK
K%
HC

KK
4]
RS
sy
3
Sa

KK
Rt
RS
RC
RX

RUNGFF FRON SUBBASIN 13
68,7

9 CONBINE [-124 WITH 13
ADD TKO HYDROGRAPKS

i

10 COKBIKNE 1-13 RITH 1%
ADD THO HYDROGRAKS

SuB1S
RUKCFF FROM SURBASIN 13
18.6
79
3.41
HEC-1 INBUT
..... PP P Y L

1140
1762

2
L4
7 ROUTE HYDROGRAPH 1-15 THROUGH REACH 7
0.2
6 FiOK -1
0.05% 0,040  0.055 26562 0,005
¢ 960 W e 113
17:4 1763 1760 1760 I7e4
sUB14
RUKOFF FROK SUBBASIN 14
13.7
84.0
0.71
SUB1
RUKOFF FROM SUBBASIN 16
9.7
82.0
1,39

11 CONBIRE I-15 KITH 14 AKD 16
ADD THREE HYDROGRAPHS
k|

1 ROUTE (LOKER CENTEKNIAL - KARRONS DAK)

ROUTE TOTAL HYDROGRAPH THROUGH RESERVOIR
1 ELEY 224
0 0 0 300 850

1240

1460
1762

1700

IPIVIQILLLL2ADILIDLLLLLLLLLLL Page

P P L

1700
1764

2300 2620 2900

224 232 236,86 243.B6 245.86 247.86 249.86 251.86 252.86 12§3.8¢

0 20 160 547 1030

330

8 ROUTE HYDROGRAPH 1-16 THROUGH REACH &

0.2
10 FLON -1
0.050 0.035 0,050 49479 0.004

0 500 550 640 630

800

7550

14000

18000 22500

1500



R3222¢224822200220022822082222222882228 22

203 RY 1610 1609 1606 1604 1600 1600 1605
204 KK SUBIT
205 KN RUKOFF FROM SUBBASIN 17
206 BA 21,0
207 (5 80.0
208 U 198
209 KK SuB1g
2{0- KK RUNOFF FRON SUBBASIN 18
211 BA 24,4
212 Ls 80.0
213 U 2.89
1 HEC-1 IKPUT
LIKE | J DR SO IO SOUPR .8
214 kK 12 COMEINE 1-16 WITH 17 AKD 18
215 KK ADD THREE HYDROGRAPHS
216 HC 3
.
247 KK 12 ROUTE HYDROGRAPK 1-13 THROUGH REACK 7
218 Al 0.2
219 RS ¢ FLOM -1
220 RE 0,050 0.035 0,055 17702 0.0038
21 RY 0 80¢ 1000 2300 2600  IS00 4000
222 RY 1450 1446 1442 1430 1442 1444 1446

23 KK SUBi9

224 KN RUKOFF FRON SUBBASIN 19

225 BA  10.¢

226 Ls 77.0

227 i 118

228 KKk SUB20

22 KX RUNOFF FRON SUBBASIN 20

20 A 0.7 4
21 LS 80.0

22 e b 6.6

233 KK 13 COMBIKE [-18 RITH 19 AKD 20

234 KX ADD THREE HYDROGRAPHS

235 e i

2X¢ KK SUB21A

a7 KN RUNOFF FRON SUBBASIN 21A

28 BA  84.4

239 Ls 84.0

240 un 1.2

241 KK 10 ROUTE HYDROGRAPK 21A THROUGH REACH 21
242 Rt 0.2

243 gs 6 FLON -1

244 RC 0.035  0.040 0.060 63400 0.0088

243 RX 0 100 foo0 1010 1110 1120 2120

246 RY 1725 1724 1723 1720 1720 17123 1724

- o
drevaredbiiiinsdd iivieadSiieias

RINPVLLILILALILLLLLLILLILN Page

1608

PASE ¢

I

4500
1448

2220
1725



223203080882 82228020280¢2¢88¢03¢0829220 22421

247
248
249
280
251

232
3
254

270
271
72
213
274

7%
274
277

278
279
280
281
282
283

284
285
28¢
287
288

289
290
m

1222222222222 22222293 82 83 AFT N

SUR2! (TIGER WASH)
RUKOFF FROK SUBBASIN 24
76.8
84.¢
7.0

14 COKBINE 21 RITH 214
ADD THO HYDROGRAPHS
2
REC-1 INPUT PAGE 7

... | P A N I L I s

#e

2 ROUTE (TIGER WASH DETENTIOX BASIN)
ROUTE HYDROGRAPH THROUGH TIGER WASH DETEKTION BASIK
I Bty 1390
0 0 0 1718 6218 4973 TTES 460 11302 19428
1390 1393 1397 14GF  140% 1405.5 1406 1407 1408 1410
0 891 903 1132 1322 1837 2287 4367 TM08 1485

15 CONBINE [-20 KITH 21
ADD THO HYDROGRAPHS

2

10 ROGTE HYDRQGRAPY 1-21 THROUGE REACH 10
0.2

10 FLO¥ -1

0,055 0,035 0.060 19271 0.0013
0 qax 1000 2300 2600 3500 4000 4500
1370 1386 1367 1360 1362 1364 1366 1368

Su822
RUKOFF FROX SUBBASIN 22
2.1
79.0
2,31 '

16 CONBIKE 1-21 RITH 22 ’
ADD TO HYDROGRAPHS

2

11 ROUTE HYDROGRAPH 1-22 THROUGH REACH 11
0.2

2 FLOW -1

0.055 0,03% 0.035 10937 0.0015
0 800 1000 2300 2600  3S00 4000 4500
1290 1286 1282 1280 1282 1284 1286 1288

suB23
RUNOFF FRON SUBBASIN 23
7.9
77
2,00

17 COMBINE 1-22 WITH 23
ADD THO HYDROGRAPHS
2



[ LILILILIIILY

292
291
294
295
296
297

LIKE.

298
299
Jeo
30
Joz

303
104

38

J0¢
367

308
309
3o

i
12
313
314
315
314

a7
g
319
320
AU

22
323
M
325
326
327
328
329
330
331
332

333
334
13

336
357

KK
RL
RS
RC
RX
Y

10

kX
k¥
B4
LS
up

L4
4]
BA
s
up

kK
KK
LI

KK
Rt
RS
RC
RY
RY

KK
K
BA
B
fC
PC
£
£
e
fe
fc
PC
e
e
Ls
i

KK
4]
He

KK
RL

12 ROUTE HYDROGRAPH 1-23 THROUGH REACH 12

0.2
¢ FLON -1
0.050 0,025 0,050 {7708 0.0027
0 g0G 1000 2300 2600 3500
1274 1289 1267 1265 1267 1269
HEC-1 INPUT
....... | D J P Y F . TP
SUB24

RUNOFF FRON SUBBASIN 24
11.2

77
2,31

SUB2:
RUKOFF FROM SUBBASIN 26
24.9

18 CONBINE 1-23 HITH 24 ARD 25

ADD THREE HYDROGRAPHS

3

13 ROUTE HYDROGRAPH 1-25 THRUGH REACK 13
6.2

¢  FLOW -1

0,050 0,035 0,050 21354
0 2200 2900 4100
1184 1182 1180 1179.9

SUB26
RUNOFF FRON SUBBASIN 26
42.4
4.12
0 0,002 0.005 0.008
0.629 0.032 0.035 0.038
0.064 0.068 0.072 0.076
0.110  0.115 0.120 0.126
0.181 0.191 0.203 0.218
0.735 0.788 0.776 0.791
0.856 0.863 0.869 0.875
0.911  0.918 0.922 0.926
0.953  0.956 0.9%9 0.962
0.983 0.986 0.%89 0.992
79
.19

19 COMBINE 1-25 KITH 26
ADD THG HYDROGRAPHS
2

0.0027
4300
1186

0.011
0.041
0.080
0.133
0.236
0.804
0.881
¢.930
0.965
0.995

3300
1182

0.014
0.044
0.087
0.140
0.257
0.815
0.887
0.934
0.968
0.998

14 ROUTE HYDROGRAPH 1-26 THROUGH REACH 14

0.2

4000
1271

6230
1130

0.017
0.048
0.090
0.147
0.283
0.825
0.893
0.938
0.971
1.000

4500
1275

7470
{181.4

0.020
0.052
0.095
0.15%
0.387
0.834
0.898
0.942
0.974

LI ILLLLIILLLLL Page

0.023
0.036
0.100
0.163
0.663
0.842
0.903
0.946
0.971

0.02¢
0.060
0.10
0.172
0.707
0.849
0.908
0.9%0
0.980

PAGE &
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IRE308330525829280208933032224802022 0222024

KRE
339
340
341

LIKE

342
143

344 .

345
346

147
348
347
356
35

352

Comd Gt Cag
n
N e cay

on

35¢
357
353
359
360

k13
362
38d
364
365

366
367
Je8

389
e
i
n
n
374
375
376
77
378
379
380
381
182
383
184

RS
kC
RX
RY

14 FLOK -1
0.065 0.045 0.06% 46354 0.0027
0 2900 5300 G440 5630 5720 5730 BI40
1160 10%6  10%2 109G 1088  10%0 1092 1098
HEC-1 1KPUT

1 PP P SETETTVY. FRTPINY JUUPE Y PO PR RTINS L

KX
KN
BA
)
ub

44
KX
RS
Ry
RE
R

Kt
K%
Ht

KK
4]
BA
LS
b

kK
k¥
BA
{5
up

KK
KH
#C

kK
4
BA
rB
e
o
e
FC
e
e
e
PC

PC .

PC
LS
up

1252, 1233.0 1253.5 1284.0 1234.5 1255.0 1233.5 1236.0 1236.3 1237

SUg2?
RUNOFF FRON SUBBASIN 27
62.1
77.0
4,35

3 ROUTE (EAGLETAIL REACH)
ROUTE HYDROGRAPH THRQUGH DETEXTIGN STRUCTURE
1 ELEY 1292.5
N 30 13§ Jie 323 730 LII0 1483 [190F 2353
b7

¢ 2 50 70 140 200 269 128 400 47

20 CONBIRE 1-26 KITH 27
ADD THO HYDROGRAFHS
2

SyB28
RUNKOFF FROK SUBBASIK 28
84.4
75.0
15.06

SyB31
RUKOFF FROM SUBBASIN 31
12,0
8.0
.96

21 CONBINE 1-27 WITH 28 AND 31
ADD THREE HYDROGRAPHS
3

Syp29
RUNOFF FRON SUBBASIN 29
101.3

3.93

0 0.002 0.005 0.008 0.0t1 0.014 0.017 0,020 0.023 0.026
0.029 0.032 0,035 0,038 0.041 0.044 0.048 0.052 0.05 0.060
0.064 0.068 0,072 0.076 0,080 0.085 0.09¢ 0.095 0.100 0.105
0.110 0115 0,120 0.126 0.133  0.140 0.147 0.135 0.163 0.172
0,181 0,191 0.203 0.218 0,236 0,257 0.283 0.387 0.663 0.707
0,735 0.758 0.776 0,791 0.804 0.815 0.825 0.83¢ 0.842 0.849
0.856¢ 0.863 0.869 0.675 0.88f 0.887 0.893 0.898 0.903 0.908
0.913  0.918 0.922 0.926 0.930 0.734 0.938 0,942 0.946 (.95
0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.980
0.983 0.986 0.989 0,992 0.995 0.958 1.000
83.0
4,85

PAGE
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! HEC-1 TKPUT PAGE 10
LINE MeviessddiviosniZiveenasdiceindiiiian, LYVUUDUY SUUU SO IS RIS L
383 KK 4 ROUTE (HARQUAHALA F.R.5.)

386 KN ROUTE HYDROGRAPH 29 THROUGH DETEKTION STRUCTURE
387 RS 1 ELEY 1393
388 Ry 0 1000 1500 2300 3500 5000 7000 6500 12000 14200
389 RE 1393 1395 1397 1337 1400 1403 1405 1407 1407 1411
e {4 ¢ 121 172 210 243 272 298 322 M4 1214
391 KK S ROUTE HYDROGRAPH 29 THROUGH REACH I8
322 RL 0.2
193 £3 & FLOW -1
394 RC 0,040 G025 0.040 31771 0.0041
395 RY @ 1 14 24 s 7 &1 183
39¢ RY 120§.5 1205.5 1203.§ 1203.% 1200 1260 1203.5 1205
377 KK S4B30
398 KN RUNOFF FRON SUBBASIN 30
395 B .
400 ) 76.0
401 e 4.7
402 11 5 ROUTE (SADELEBACK F.R.5.)
403 KN ROUTE HYDROGRAPH 30 THRCUGH DETENTION STRUCTURE
404 RS 1 ey umn
403 kY 0 200 400 1000 1750 3000 4300 6800 300 10500
406 RE 1178 1181 1183 118% 1187 1189 {1901 1193 119§ 1197
407 fa ¢ 100 240 440 670 230 1030 1200 (310 1430
408 KK 16 ROUTE HYDROGRAPH 30 THROUGH REACH 19
40? L 0.2
410 RS 12 FLOK -1
411 RC 0,046 0.030 0.040 43227 0.0018
412 RX 0 10 24 4 73 205 220 270
413 RY 1149.5 1149.5 1146 1146 143 1143 146 1147
414 KK 22 CONBINE 1-31 KITH 29 AND 30
4135 KM ADD THREE HYDROGRAPHS
416 He 3
417 KK 17 ROUTE HYDROGRAPH 1-31 THROUGH REACH 15
418 {1 0.2
419 RS ¢ FLON -1
420 RC 0,055 0.035 0.055 20833 0.0030
§21 RX 0 1800 2100 2130 2700 2790 3280 4300
422 RY 1056 1050 1046 1044 1044 1046 1056 1036.6
423 KK suaq2
424 " KN RUNOFF FRON SUBBASIN 32
425 BA 524
426 Ls 79.0
427 i 5.05
1 HEC-1 INPUT PAGE 11
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PRS2 0222222202202 2222222208220 82

428
429
430

431
412
433
434
415

436 -

437
438
439
440
441

42
4“3
444
445
e

14
Kt
HC

kK
Rl
RS
RC
RX
RY

KK
KX
BA
{3
up

KK
KN
B4
{s
uo

KK
k¥
He

kK
KX
BA
LS
uo

KK
K¥
RS
Ry
RE
ke

14
Rt
RS
{n
fx
RY

kK
KA
BA
Ls
ud

23 COMBINE [-31 KITH 12
ADD THO HYDRGGRAPHS
?

18 ROUTE HYDROGRAPH 1-32 THROUGH REACH 16
0.2
4 FLON -1
0,065 0.040 0,055 53331 0.0024
0 700 1300 1400 1350 1600 1800 2100
930 928 924 920 920 924 928 93¢

SUB33
RUKOFF FROX SUBBASIK 33
47.0
6.0
4.00
SUB34
RUNOFF FRON SUBBASIN 34
64.3
A1.0
4.64

24 COMBIKE 1-32 HITH 33 AND 34
ADD THREE HYDROGRAPHS

3
SUB35
RUKOFF FROK SUBBASIN 15
99.6
87.0
4.73

6 ROUTE (OLD CANP UETENTION BASIN)

ROUTE HYDROGRAPH 35 THROUGH OLD CAMP DETENTION (UPSTRN OF C.A.P.)
1 ELEY 0
0 163 326 4837 632 816 978 1141 1222 1344
0 2 4 6 8 10 12 14 13 16
0 136 s 385 825 1020 1200 1335 1410 1300

19 ROUTE HYDROGRAPH 35 THROUGH REACH 17
0.2
24 FLOW -1
0.060  0.035 0.060 105600 0.0049
0 200 460 600 800 1000 1200 1400
1004 1003 1002 1000 1000 1002 1003 1004

SuB3s
RUNOFF FRON SUBBASIN 36
163.1
79.0
12,25

HEC-1 INPUT

IDIlllIl'lllllll5210'l'0131llllll‘lllllllsll"010611ll"'7lllll018'llll10961110110

123223222222 23R22222 k22222 22 A FI )

PAGE 12

1i



JITRLATLLTILILLLLLXLLLILALLLLLLLLLLLLLLLINE

25 CONBIKE 1-34 KITH 35 AND Jo
ADD THREE HYDROGRAPHS

k]

20 ROUTE HYDROGRAPK 1-36 THROUGH REACH 20
0.2

6  FLON -1

0.065  0.040 0.060 30727 0,004
0 400 go¢ 1000 1100 1500 1800 2300
843 84 842 840 g40 842 84¢ 848

SuB37
RUKOFF FROM SUBBASIK 37
4.8
83.0
4.4]

26 COMBINE 1-36 WITH 37
ADD THO HYDROGRAPHS
Z

L4

(HEC-1)

472 KK
471 Kx
474 He
473 KK
476 Rt
477 RS
478 ke
479 /X
480. RY
481 KK
482 KX
483 B4
484 ts
485 b
484 KK
487 K
484 HC
487 22
Rodtedsettetsessctsatrteettssetsiissetsee
:
¥ FLOOD HYDROGRAPK PACKAGE
4 FEBRUARY 1931
1 REVISED 30 0CT 81
?

P e M e

TRUN DATE WED, JAN 04 1989 TINE 14:07:22%

?

b

bedeteddetesiatisssstesttseiintssssesesie

NARICOPA CO. FLOOD INSURANCE STUDY

CENTENRIAL HASH HEC-1 (FILE CHHECIF)

CURVE NUNBERS DETERNINED BY UPLAND METHGD 1
CBA JGB NO. 04856-03-74 5 JANUARY 8%

10 QUTPUT CONTROL YARIABLES
IFRNT 3 PRINT CONTROL
1pLOT 0 PLOT CONTRGL
a5CAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TINE DATA
NAIH 30 NWINUTES IN CONPUTATION INTERVAL
10ATE 18APR88  STARTING DATE
ITINE 1200 STARTING TINE
L[ 200 WUNBER OF HYDROGRAPH QRDINATES
NDDATE 22APR88 ENDIKG DATE
NDTINE 1330 ERDING TINE

CONPUTATION INTERVAL  0.50 KOURS
TOTAL TINE BASE  99.30 HOURS

ERGLISH UKITS
DRAINAGE AREA

SQUARE NILES

PAIPXTLILXALIRAXLILRZLTILELILL Page |2

1322220200803 0005822000822300022820808¢]

U.S. ARMY CORPS GF ENGIKEERS
THE HYDRGLOGIC EXGIKEERIKG CENTER
609 SECOND STREET
DAYI3, CALIFGRNIA 9561¢

H
!
t
t
!
(916) 440-3285 OR (FTS) 448-328% 1
?
1

Pl Pt Pe PO Pe e P e

24200332 828220222802 02022002 0222804¢



IR22222052202220¢2202000228800220828802004 21

PRECIPITATION DEFTH  IKCHES

LEKGTH, ELEVATION FEET

FLOW CUBIC FEET PEF SECOAD
TORAGE VOLUKE ACRE-FEET

SURFACE ARE4 ACRES

TENPERATURE

DEGREES FAHRERHEIT

12282028222 922822222002222¢2 2 00 P T

13

DI IXT RLT XTL LXT DAL RXL LTT AT PR QXL QXL AT OLEE OLRY XX LTT LXT LXL LAT AXT XXT IIDORIL QAT RLR A1S LT ML XML i e

1222222222922
t H
& KK ! SR 1 ¢t
4 4
eyt

RUNCFF FROX SURRASIN I

SCS DINERSIQRUESS URIT HYDROGRGAFH

LAGTINE = HYDRAULIC LENGTH, AVG. WATERSHED SLOPE AND C.N.

RAIRFALL DISTROBUTION = §C5 TYPE 11

L4

7 IK TINE DATA FOR INPUT TINE
JIKIK 13

JXPATE 18APRER

JATINE 120¢

SUBEASIK RUNDFF DATA

SERIES

TIME INTERVAL IN MIKGTES
STARTING DATE
STARTING TINE

BASIN TOTAL PRECIPITATION

0.01
0.0
0.38
0.01
0.01

0.0¢
0.01
0.07
0.01
0.01

INITIAL ABSTRACTION

PERCENT IMPERYIOUS AREA

13 BA SUBBASIK CHARACTERISTICS
TAREA £7.00 SUBBASIN AREA
PRECIPITATION DATA
14 P8 STORM 3.88
1§ Pl INCREMENTAL PRECIPITATION PATTERN
0.00 0.01 0.01
0.01 0.01 0.01
0.02 0.03 0.05
0.01 0.01 0.01
0.01 0.01 0.01
25 LS SC3 LOSS RATE
STRTL 0.56
CRYNBR 78,00 CURVE NUMBER
RTINP 0.00
26 &0 SCS DINENSIONLESS UNITGRAPH

TLAG 5,80

133, 403. 766,
3302, 534¢. L.
2328, 2028. 1743,

LA6

1213.
S114.
1342,

60 END-OF-PERIOD ORDIKATES
2419,
4306.
1208.

1,
4827.
1369,

mnt

0.01
0.01
0.04
0.01
0.01

UNIT HYDROGRAPH

3313,
4147,
1037,

10,01 0.01 0.01 0.01
0.01 0.01 0.02 0.02
0.03 0.02 .02 0.01
0.01 Q.01 0.01 0.0!

0.01 0.01
4035, 4645, S061,
3705, 3187. 2713,

924, 792, 762,
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613, 537, 470. 405, 358, 307, 271, 218, 201, 183,

159, 140, 122. 107, 91, 80. 1. 62. . 30,

45, 40. 34, 29, 24, 20, 5. 11. 1. 2,
11t 3 m m 234

HYDROGRAPH AT STATION  SUR !
TOTAL RAINFALL = 3.8B, TOTAL 105§ = 2,09, TOTAL EXCESS = 1.77

PEAK FLOW TINE KAXINUN AVERACE FLOW

6-HR 24-HR 72-4R 99.50-HF
# ((F8) {KR)
{CF8)
+ 7279, 18,50 6334, 3185, 1076, 7798,
{INCEES) ¢.907 1.7¢¢8 1.792 1.792
{AC-FT) J24¢, 8dl7. e401, 6403,

CUMULATIVE AREA = 67,00 54 Kl

TP XL 2L LAY LLT LLL RXY QXL AL XXX LXL LTT AL LAL TAL PTL LT LA ALY QAT AXLLXT LAY MAX QA3 QX uid g nonro oy

3829222282824
H 1
27 KK 4 11
H t
2220822202024

ROBTE HYDROGRAPK 1 THROUGH REACH I

KYDROGRAPH ROUTING DATA

28 AL ROUTINKG LOSSES

QLess 0,00 INITIAL LOSS

CL8ss 0.00 ADDITIGKAL FRACTIOK LOST
29 &S STORAGE ROUTING

KSTPS 10 KUKBER OF SUBREACHES

ITye FLON TYPE OF IKITIAL CONDITION !
RSYRIC -1.00 IKITIAL CORDITION
X 0.00 WORKING R AND D COEFFICIENT

30 &C

32 8Y
3R

NORMAL DEPTH CHANKEL ROUTING

AL 0,035 LEFT QVERBAKK N-VALUE
ARCH 0.040 NAIK CHANNEL N-VALUE
ANR 0.055 RIGHT OVERBARK K-VALUE
RLNTH 53500, REACH LENGTH
SEL 0.0050 EKERGY SLOPE
ELNAX 0.0 NAX. ELE¥. FOR STORAGE/OUTFLOK CALCULATION
CROSS-SECTION DATA
~-- LEFT OVERBANK === # ~====- NAIK CHANKEL ~==-—-- + -~ RIGHT OVERBANK ---
ELEVATION  2206.00 2204,00 2202,00  2200.00 2200.00 2202,00  2204.00
DISTANCE 0.00 400,00  700.00 900,00 1100.00 1400.00 1700.00
m

CONPUTED STORAGE-OUTFLOK-ELEVATION DATA

2206.00
2100.00



2222022220222 2023220 22808202 3220002222825

22208032208 52223 02200022222 43 N FYT

STORAGE 0.00 92.88 216,38 370,50  $59.24  T70.80 1QE.57  1294.51  1£08.90  1940.00
OUTFLOH 0.00 Bi.44 283,30 820,76 070,85 1712.60 2500.88  I6IL.71  4998.3¢ 644,70
ELEVATION  2200.00  2206.32 2200.63 2200.9§ 2201.26 2201.58 2201.89 2202.21 2202,53  2202.84
STORAGE  2347.8%  2772.43 J233.78  3732.54  4277.57  4671.60 SS14.61 6206.62 6947.61 7737.60
QUTFLOE  8441.3¢ 10518.13 12844.43 15416.82 18242,76 21365.62 24799,08 28556.64 132651.51 370%¢.¢4
ELEVATION ~ 2203.16  2203.47 220173 2204.11 2204.42 2204,74 220§,08 2205.37 2205.68  220¢.00
11t WARNING 13X MODIFIED PULS ROUTING MAY BE KUNERICALLY UKSTABLE FOR QUTFLOMS BETHEEN 8441, 10 37097,

THE ROUTED HYDRGGRAPH SHOULD BE EXAMINED FOR QSCILLATIONS OR OUTFLONS GREATER THAK PEAL INFLOW:,

. THIS CAK BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH,)

CUNULATIVE AREA =

67,00 3¢ K1

n 1 1 1t Tt
HYDROGEAPH AT STATION i
PEAL FLCK TIXE HAYIHUE AVEZAGE FLOK
6-HR 24-HR TZ-HR 99.50-4R
+  {CFS2 (KR}
(CF3I
* 7110, 21,00 £359, 1128, 1076, 777.
(IKCHES) {0.862 1.73 1.792 1.792
(4C-FT) 3153, 6205, 4401, §401,
PEAK STORAGE  TIME HAXINUX AVERAGE STORAGE
4-HR 24-Hf 72-HR 99.50-4R
+ (AC-FT) (HR)
207 28,00 191, 110. 40. 29,
PEAE STAGE  TINE KAXINUK AVERAGE STAGE
é-HR 24-HR 72-HR 99.50-4R
¢+ (FEET (HR)
2202.91 21,00 2202.79 2201,89 2200,72 2200,57

TIE QXY XXX AT XL LT AXT BLEOLXT MAE AT RNT LRE ey g% tir i f!t T LIT BIT AL AT AXL LLOLLL MR MR PR LTT rrronrr i

i
H t
33 KK ? Sug 2 1t
4 H
3020820000228
RUKOFF FRON SUBBASIN 2
SUBBASIN RUKOFF DATA
35 B4 SUBBASIN CHARACTERISTICS
TAREA 185.00 SUBBASIK AREA
PRECIPITATION DATA
14 P8 STORM 3.88 BASIN TQTAL PRECIPITATION
15 1 INCRENENTAL PRECIPITATION PATTERH
0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.0! 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.22
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0.02 0,03 0.05 0.38 ¢.07 0.04 0,03 0.02 ¢.02 0.0!
0.01 0.01 0.01 0.01 .01 0.01 0.01 0.01 0.0! 0.01
0.0 0.01 0.0! 0.01 ¢.0! 0.01 0.01 0.01
3¢ LS SCS LOSS RATE
STRTL 0.47 IKITIAL ABSTRACTION
CRVKBR B1.00 CURYE NUNBER
RT1KF 0.00 PERCENT IMPERVIOUS AREA
37 4D o SCS DINENSIONLESS UKITGRAPH
TLAG 15.70  LAG

ne

UKIT HYDRGGRAPH TRURCATED FROM [59 70 150 IKTERVALS

UNIT HYDROGRAPK
150 END-GF-PERIOD ORDINATES
YOLYRE = 1,00

i3, 163, 158, 7 e, 3, i4. £37. 317, 973, N
136¢, 1577, 1805, 08¢, 2367, 2651, . 2985, 3319, 3652, 3941,
22, 4501, 4725, 493, §112, 5263, 33¢8. 474, 3534, 5811,

3589, 5603, G385, 368, 8330, 431, 3347, 3242, §124. 01,
4978, 4743, 4605, 4484, 4312, 4136, 3960, 3780, 3363, 338,
3141, 2970. 2794, 2618, 2483, 2360, 2237, 2125, 2015, 1914,
1815, 1727, 1640. 15356, 1432, 1428, 1364, 1300, 123¢, 12,

1117, 1064, 1012, 939, 9Cé, 833, 808, 773, 738. 703,
668, 833, 58, 72, 345, a1, 491, 466, 440, 418,
199, 380. 380, 141, 322, 304, 291, 278, 263, 232,
238, 225, 2135, 206, 196, 18¢. 7. 147, 139. 132,
145, 138. 131, 124, . 112. 106. 101. 9¢. 90,
8. 81. 78. 74, 1. 7. 64. 81, 3%, 3.
3, ¥2. $0. 48, 4. 44, 12, 40. €. Js.
3. i, 2. 7. 25, 2. 22, 20, 18, i,
i 2 $44 1 28 b 2¢4

HYDROGRAPH AT STATIOQN  SUB 2

TOTAL RAINFALL = 3.88, TOTAL (0SS = 1.86, TOTAL EXCESS = 2.02

PEAK FLON TINE NAXINUN AVERAGE FLOK
6-HR 24-HR 72-HR 99.30-HR
+  (CFS) (KR}
(CFS)
+ 10490, 29.00 10270. 1912, 3347, 2425,
(IKCHES) 0.516 1,591 2.018 2,021
(AC-FT) 5092, 15693, 1991¢6. 19941,

CUNULATIVE AREA = 185.00 Se¢ Ml

11 12T BED R0% 823 133 B33 13D D83 11D B3P 13 23D R1T LIR FIR 433 LTT XY LT LT DXL IRT LAT PEL LT ART A3T XRL paroap p AN

3320000800201
1 t
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I8 KK ¥ Sup 3 1
4 H
2282222228222

RUNOFF FRON SUBBASIK 3

SUBBASIN RUKOFF DATA

40 BA SUBBASIN CHARACTERISTICS
TAREA 43.00 SUBBASIN AREA

PRECIPITATION DATA

14 78 TORM J.88 BASIN TOTAL PRECIPITATICON

15 Pl INCREKERTAL PRECIPITATION PATTERK
0.00 ¢.01 0,01 0.01 0.01 0.01 0.01 0.01 0.4 0.01
0.01 0.01 0.01 .01 0.01 0.01 0.01 0.61 0,02 0,02

0.0z 0.03 0.05 .38 0.¢7 0.04 0.03 0.02 0.02 0.0¢
0,01 0.01 0.01 0.0! 0.01 0.01 0.01 0.0! 0.01 0.0!
0.01 0.01 0.0¢ 0.01 0.01 0.01 0.01 0,01

L4

4 L8 SC3 LOSS RATE
STRTL 0.50 INITIAL ABSTRACTION
CRVHBR 80,00 CURVE NUKBER
RTIKP 0.00 PERCENT IKPERVIOUS AREA
42 40 SCS QINENSIONLESS URITGRAPH
TLAG 4.81 LAG

e

UKIT HYDROGRAPE
S0 END-OF-PERIOD ORDIKATES
122, 404, 767, 1249, 1821, 2634, 3312, 775, 4033, 4ie1,
4670, 3851, 3575, 3257, 2865, 2381, 1971, 1663, 1410, 1198,

1037, 88%. 760, 639, 34¢. 485, 397, KR 286, 242,
206, 176. 150. 128, 109, 9. 79, 67. 7. 49.
41. 38. 33, 28, 23, 19, 5. i1, 6. 2.
1t 1 11 1t 23

HYDROGRAPH AT STATION  SUB 1

TOTAL RAINFALL = 3.88, TOTAL LOSS = 1.94, TOTAL EXCESS = 1.94

PEAK FLOW TINE NAXINUN AVERAGE FLON
6-HR 24-HR 72-HR 99.50-HR
+ (CFS) (KR}
(CFS)
5890, 17.00 5043, 2234, 749, 542,
(IKCHES) 1.090 1.932 1.943 1,943
(AC-FT) 2301, 4431, 4436, 443¢,

CUNULATIVE AREA =  43.00 S@ M1

TIDTEE RYT LIT LET LT TEL FLL QIR SIL LTT QLT LR DAL LET LTT LR LT RLT ILT IXT BIT DAL RYT LT LLY LAL RIT L1143 1Rt A1R e



[rrrrerrrireaLALLIIIIIILILILILLLL? 12220002222 22223 202882223333 SV FIT IR

1282222282922
! H
431 KK H 1t COKBINE 1-3
4 H
2833220822023
ADD THREE HYDROGRAPHS

45 HC ~ KYDRQGRAPH CONBINATION
1C0KP 3 KUMBER 0F HYDROGRAPHS TG COMBIKE
n
1 ¢ n 241 e
HYDROGRAPH AT STATION -
PEAX FLOA TINE KAXIKGE AVERACE FLOW
6=k 24-HR 72-HR 99.50-KR
+ (CFS) (KRi
{CF5} .
18527, 22.%0 18122, 12504, LIVED 3745,
(INCHES) 0,508 1,576 1.9%¢ 1938
(AC-FT) 7394, 24802, 30770, 30799,

CUNULATIVE AREA = 295.00 S M1

DAL BIT RTY LLL LT XXL LXD XLX AXT LT AXE LT OAXL LET XX QAT LMY LXT RXL LI LT LRT I3 LT ONAT A4 LT uproarr ity ur i

8222222324242
H4 H
46 KK ! 21 ROUTE HYDROGRAPH (-3 THRGUGH REACH 2
b t
g

HYDROGRAPH ROUTING DATA !

47 RL ROUTING LOSSES
oLoss 0.00 INITIAL LSS
CLass 0.00 ADDITIONAL FRACTION LOST
48 RS STORAGE ROUTING
NsTRS 8 NUMBER OF SUBREACHES
ITYP FLOK TYPE OF INITIAL COMDITION
RSYRIC -1.00 IKITIAL COKDITIOK
X 0.00 WORKING R AKD D COEFFICIENT
49 RC NORNAL DEPTH CHANKEL ROUTING
ARL 0.085 LEFT QVERBAKK K-VALUE
ARCH 0,035 NAIK CHANKEL H-VALUE
ANR 0.05% RIGHT OVERBAKK N-VALUE

RLNTH 34375, REACH LENGTH
Sel 0.0019 ENERGY SLOPE
ELNAX 0.0 HNAX. ELEV. FOR STORAGE/QUTFLON CALCULATION

CROSS-SECTION DATA
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=== LEFT QVERBANK === ¢ ====-- KALR CHAKKEL -=--==- + --- RIGHT OVERBANK ---

51 RY ELEVATION 2087.00  2087.60 2082.00 2080.00 2082.00 2085.00 2086.00 2087.0¢

50 RX DISTANCE 0.00  300.00  800.00 1200.00  [600.00  2¢00.00 2300,00 2460.00
m

COKPUTED STORAGE-QUTFLON-ELEVATION DATA

STORAGE 0.00 1.4 85.69 192,80 342,76  SIEST  768.30  1027.67 1312.01  1621.38
QUTELOW 0.00 16,30 103,55 305.3f  6§7.§3 1192.17  2000,48 086,29  4385.%9  §5908,41
ELEVATION  2080.00 2080.37 2080.74 2081.11 2081.47 2081.8¢ 2082.21 2082.58 2082.95 2081.32
STORAGE  1955.73  2315.07  2699.40 3108.73 354467 4020,58 45319,31 5097.07 5683.28  6297.1¢
QUTFLON  T7660.95  9649,97 [1882.74 14365.81 [17289.4¢ 20718.81 24500,94 28598,67 3302%.00 37750.41
ELEVATION  2083.68  2084.05 2084.42 2084.79 2085.16  2083.53 2085.87 2086.26  2086.43

LT WARNING X1¥ MODIFIED PULS RGUTIKG WAY BE KUMZIRICALLY UNSTABLE FOR QUTFLOMS BETHEEN 11883, TO 37794,
THE ROUTED HYDROGRAPH SHGULD BE EXAKINED FOR CSCILLATIONS OF QUTFLOWS GREATER THAK PEAK INFLONS.
THIS CAN BE CORRECTED BY DECREASING THE TINL INTERVAL OR INCREASING STORAGE (USE A LOKGER REACH,!

e 224 i 334 e
HYDROGRAPH AT STATION 2
PEAK FLOK TINE KAXINUKM AVERAGE FLONW
6-HR 24-HR 72-4% 99.5G-HR
+  {CFS) (KR}
(CFs)
+ 164351, 24.50 16077, 1244¢. $1ed. 3744,
(IKCRES) 0,307 1.572 1,953 1,957
(AC-FT) 7912, 24720, 30724, 30783,
PEAK STORASE  TIML NAXIHUK AVERAGE STORAGE
§-#R 24-H% 72-HR 99,50~k
+ (AC-FT? (HR)
427, 24,50 420, 347, 161, 118.
PEAL STAGE  TINE BAXINUN AVERAGE STAGE
6-HR 24-HR 72-HR 99.50-HR

+  (FEET) {KR}
2089, 05 24,50 2085.04 2084.47 2082.63 2081.98

CUNULATIVE AREA = 295.00 S@ NI

IXD L2 2R AT BLT RIL LT PRL BIT IXT PRT RET LXT BT LAX R LAY BAE RID BB AAL ITT 11X AIT IIT 23 4NT Q3T L1 perogpr rer ot

8220222822 0¢1
: ? H
32 KK ? sig ¢4 t
H] b4
2822080088284

RUNKOFF FRON SUBBASIK 4

SUBBASIN RUNOFF DATA

54 BA SUBBASIN CHARACTERISTICS
TAREA 21.60 SUBBASIN AREA
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PRECIPITATION DATA
14 P8 STORK 3.88 BASIN TOTAL PRECIPITATION
15 fl INCRENENTAL PRECIPITATION PATTERK
0.90 0.6l 0.01 0.01 0.0! 0.01 0.01 0.01 0.01 0.0¢
a.01 0.01 0.01 0.01 ¢.01 0.01 0.01 0.01 0.02 ¢.02
0,02 0.03 0.05 0,38 0.07 ¢.04 0.03 0.02 0.02 4,41
(.01 ¢.01 .01 0.01 0.01 .01 0.01 0.01 0.01 G.01
.01 0.01 0.01 0.01 0.01 0.0i 0.01 0.01
NI §CS LG58 R&TE
STRTL 0.47 INITIAL ABSTRACTION
CRV KR 81,00 CURVE NUKBER
AT1ap 0,00 PERCERT IMPERVIGUS AREA
36 U0 S5 QINERSICHLIESS URITGRAPH
TLAS .27 LA
i
UKIT HYDRGSRAPR
I8 END-GF-PERIOD GRDIRATES
I7¢, 21, 1043, 1778 2485, 2881, 2784, 2814, 2535, 2233,
1794, 1355 1674, #47. €8s, 849, 427, 343, 71, 215,
fe?. HR S 108, as 68, 4, 42, 14, 28, 23,
i8. 13, 9. 3 i,
1t ne n 1t 331
HYDROGRAPH AT STATION  SUB 4
TOTAL RAINFALL = .88, TOTAL LSS = 1.8, TOTAL EXCESS = 2,02
PEAK FLOW TINE NAXIBUK AVERASE FLOH
6-HR 24-4R 72-HR 99.50-HR
+ (CF3) (HR)
(CFS)
¢ 4120, 15.%¢0 3161, 12, 391, 281,
{INCHES) 1.335 2.089 2,021 2.021
{AC-FT) 1338, 2328, 2328, 28,
CUNULATIVE AREA = 21.60 S@ Al

TIT IIL ALY FRT AT LT AIL BIT LAY LT UL ARD R RRT REL XIT LT AET DET BRT RRT XBX LRT LB 23T RIT 2% 11T R tr 11t ot AN

2epeeedesetde
z H
7 KK ! SUB4s 1
? t
1392928828224

RUKOFF FROX SUBBASIX 4A

SUBBASIN RUKOFF DATA

39 BA SUBBASIN CHARACTERISTICS
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TAREA 18,50 SUBBASIN AREA

PRECIPITATION DATA

14 P8 STORK 3.86 BASIK TOTAL PRECIPITATION
15 21 INCREMENTAL PRECIPITATION PATTERK
.00 0.01 0.01 0.01 0.01 0.01 0.01
0.¢1 ¢.01 0.01 0.01 0.01 0.01 0.01
0.02 0.03 0.03 0.38 0.07 0.04 ¢.03
0.01 0.0 0.1 0.0 0,01 0.01 0.01
.01 0.01 0.01 0.01 0.01 0.01 0.0]
60 LS SC3 1055 RATE
STRTL G.47 INITIAL ABSTRACTION
CRVNBR S1.00 CURYE NUMBER
AT1HP ¢.00 FPERCENT INPERVIOUS AREA
g1 U8 SCS DINEXSIONLESS UNITGRAPH
TLAG 3,40 LAG
A
41
UNIT HYDROGRAPH
36 END-OF-PERIOD ORDINATES
17, 408. §02. 1373. 1943, 2308, 2417, 2424,
1644, 1263, 987. 786, 636, 314, 412, 328,
168, 132, 107, 85, X 85, 44, 35,
20. 16. i2. 8. Je 2
224 18 44 i 424 223
HYDROGRAPH AT STATION  SUB4A
TOTAL RAIRFALL = 3.88, TOTAL (835 = .86, TOTAL EXCESS = 2,02
PEAK FLOW TINE RAYINUN AVERAGE FLOK
6-HR 24-48 72-4R 99.50-HR
+  {(CFS) (KR} :
(CFS)
+ 1440, 15,350 2626, 1004, 133, 242,
' {INCHES) 1,320 2.018 2,021 2.021
(AC-FT) 1302, 1991, 1994, 1994,
CURULATIVE AREA = 18,50 S@ NI

133 3RD 22D LRT IRT BBT RIT REY BRD BEL RXT REY BRD PRY 1Y LLT LI LED RRT PEY LI 1RD BRD BRT 13T R8T 441 111 311 293 11 t1t 34

2082025222882

4 1

62 KK ? 2t
4 ?
2b2eeeesed e

ADD THREE HYDROGRAPHS

CONBIRE 1-3 WITH 4 AND 4A

64 HC HYDROGRAPH COMBINATION

122229222282222222222222228 23 QYY)

0.01 0.0f 0.01

¢.01 0.62 0.62

0.02 0.02 0,01

0.01 0.01 0,04
0.01 ’
222¢. 1388,
281, 211,
28, 24.

21



[R2230323203¢20822220200288332808202202094 WRAPIPRILIBTRLNIINNLL22000 Bage 22

1C0KP 3 NUNBER OF KYDROGRAPHS TO CONBIKE
1
1 1t 1t 11t 1t
HYDROGRAPH AT STATICH 2
PEAK FLON  TINE HAXINUN AVERAGE FLOW
6-HR 24-HR T2-HR 99.50-HR
e (LFS) (4R
(CFS)

¢8I 2050 17400, 13462, 5882. 269
(INCKES! 0,463 1,494 1.958 1,964
(AC-FT) 9628, 28701, 1499 35167,

CUNYLATIVE AREA = 335,10 3¢ NI

SR PR AR AR e AR IR LIRSS AR LRI AR LMD 22 AR PR22 AR D I2AR2LARII IR IR 22 AR R2IRI2 AR 22 ARILIRERINI LIRS oo T our
1223302008422

85 KK H SUB §
H !
i

RUKGFF FRON SUBBASIN §

SUBBASIN RUKOFF DATA

67 BA SUBBASIN CHARACTERISTICS
TAREA 48.70 SUBBASIK AREA

PRECIPITATION DATA
14 P§ STORY 3.88 BASIN TOTAL PRECIPITATION

15 81 INCRENENTAL PRECIPITATION PATTERN
0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02
0.02 0.03 0.03 ¢.38 0.07 0.04 0.03 0.02 0.02 0.61
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.04 0.01 0.01
0.01 0.01 0,01 0.01 0.01 0.01 0.01 0.01

68 LS SCS 0SS RATE
STRTL 0,53 IKITIAL ABSTRACTION
CRYNBR 79.00 CURYE KUMBER
RTINP 0,00 PERCENT INPERVIOUS AREA
63 U SCS DINENSIONLESS UNITGRAPH
TLAG 2.90 LAG

11

UKIT HYDROGRAPH
31 EXD-0F-PERIOD ORDIKATES
$11. 1576. 3226, 3347, 6894. 7433, 1344, $381. 3612, 427¢,



JERTREAAARILILALLITLIIILIILITIILIILLLLLIL 1222233329822 222322222222203 N FY TR

3193, 2447, 1718, 1436, 1141, 887, 687, $28. 402, 313,
244, 189. 145. 111. 87. il. 7. 42, 30. i8.
4.
244 1 234 1 1mn

HYDROGRAPH AT STATION  5UB S

TOTAL RAIKFALL = 3.88, TOTAL LOSS = 2.0f, TOTAL EXCESS = 1.87

PEAX FLON T1KE NAXINUM AVERAGE FLOW
’ 6-HE 24-48 72-4R 92,50-HR
+ (CF5) (HR)
(CFS)
#9311, 15.00 6630, 2443, 813, 99,
(INCHES) 277 1,856 1.867 1,8¢7
(AC-FT) e, 4845, 4848, 4848,

CUNDLATIVE AREA = 48,70 50 K]

TN QAL 0T IXT XX LET LAT LELOLXL LA LAL LAD LT LLL RIT LTY LT LLT RA RAT LIT QAT XL LIT LA I MLE LR: 3;rorpdourr gt e

1223820228282
L ! v
7e KK H It COKEINE 1-4A KITH §
H H
19429833 08222¢
ADD THO HYDROGRAPHS

72 HC HYDRCGRAPH COMBINATION
1C0KP 2 KUNBER OF HYDROGRAPHS TO COMBINE
i
1t 1 1t 1 1t
HYDROGRAPH AT STATION k]
i
PEAK FLON TINE KAXIBUN AVERAGE FLON
6-KR 24~ 72-4R 99,50-4R
+ (CFS) (KR)
(CFS)
¢ 17493, 22.50 18915. 15430, 6676, 4359,
(INCHES) 0.459 1.500 1.946 1.952
{AC-FT) 9389. 30705. 19842, 39955.

CUNULATIVE AREA = 383.80 S@ M

TAT 13T TR 22P IR LTT TP LT 2D 22T L1 BRT ATT AL BB BLD RLD LRL DR LIT AT AAT RED L2T IR RXT 31T A3E AP rr o and i

2002228882824
? !

73 KK z Iz ROUTE HYDROGRAPH 1-3 THROUGH REACH 3
t 1

3223082029228
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HYDRUGRAPH ROUTING DATA

IRPLOTEITLATIRVLILIXI2LLAL4LY Fage

74 Ri RGHTING LOSSES
QLoss 0.00 INITIAL 1055
CLoSS 0.00 ADDITIONAL FRACTION LOST
75 RS STORAGE ROUTING
KSTAS 10 KUKBER OF SUBREACHE?D
ITYe FLOR TYPE OF IMITIAL COKDITIOK
RSFRIC ~1.00 INITIAL COKDITION
X 0.00 HOREING £ ARD & COEFFICIENT
76 RC WORMAL DEPTH CHANKEL ROUTING
AL 0.035 LEFT OVERBANK K-VALUE
AHCH 0.040 MAIN CHAKKEL N-VALUE
AR 0,055 RIGHT OVERBANEK K-VALYE
RLNTH 18750, REACH LENGTH
SEt 0,0022 ERERGY SLOPE
ELHAX 0.0 KA. ELEV, FOR STORAGE/DUTFLON CALCULATION
CROSS-SECTION DATA
--- LEFT QVERBAKK --- # ------ HAIN CHANREL ------- # === RIGHT OVERBANK ---
78 RY ELEVATION  2028.00  2026.00  2023.00  2020,00  202G.00  2023.00  2076.00  2023.00
77 KX DISTANCE 0.00 300,00 400,00 BGC.00  1500.00  1800.00  2400.00  2708.04
i
CONPUTED STORASE-OUTFLOW-ELEVATION DATA
STORAGE 0,00 13577 289.3% 450,73 649,91 836,91 108[.71 1324.31 1%84.72
QUTFLOH .00 296,77 969.34 196371 327212 4898.21  6B50.42 9135.58 [2173.77
ELEVATION  2020.00  2020.42 2020.84 2021.26 2021.68 2022.1f 2022.53 2022.9§ 2023.17
STORAGE  2158.96  2472.79 2804.42 3153.86 3521.11 3907.39 4316.81 4748.92 §201.92
DUTFLOR  19321.01 23794.42 28476.41 33573.30 39097.34 43021.45 §1412.53 5$8273.47 63610.3¢
ELEVATION  2024,21  2024.81  2023.0%  2025.47 2025.89 202,32 2026.74 2027.1¢ 2027.58
11T WARNIKG try WODIFIED PULS ROUTIKG WAY BE KUNERICALLY UNSTABLE FOR OUTFLONS BETWEEN 969, T0 73435,

THE ROUTED HYDROGRAPH SHOULD BE EXAKINED FOR OSCILLATIONS OF QUTFLOKS GREATER THAN PLAX INFLOKS,

1862,
0
2023,
.82
73414,

2028,

15648

S48

THIS CAK BE CORRECTED BY DECREASING THE TINE INTERVAL OR IRCREASIRG STORAGE (USE A LONGER REACK.)

1 1 1 1 28,
' HYDROGRAPH AT STATION 3
PEAK FLON  TINE RAXINUN AVERAGE FLON
§-Hp 2418 72-8R  99.50-HR
+(CFS) (§R)
, (CFS)
+o19501,  23.50 18917, 15436, §689. 4857,
(INCHES)  0.458 1,496 1.944 1.951
(AC-FT) 9380, 30617, 19802, 39938,
PEAK STORAGE  TINE WAXINUK AVERAGE STORAGE
§-HR 24-4R 72-HR 99.50-HR
+(AC-FT) ()
A6, 2350 211, 184, 92, 67.
PEAK STAGE  TINE RAXINUK AVERAGE STAGE

24

73

4

06

24
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6-HR 24-HR 72-HE 93.50-HR
t (FEET] (KR}
2024.2 23.50 2024.14 2023.75 2022.04 2021, 50

CUKULATIVE AREA = 183.80 5@ NI

IPT XL TV ORRT BIT RXL XL LTT LET ATX QAT Q2T QAT 1X7 AXT XL XLL LXY LAT RAL AXY LLLOLAT RLL PMR AL PRE BRLOIPYORIYovir ot

i
H 1
77 KE t B & 1t
H H
e

RUNGFF FRON SUBBAZIN &

SUBBASIK RUNQFF DATA

25 BA SUBRASIH CHARASTERISTICS
TAREA 23.70° SUBBASIN AREA

PRECIFITATION DATA
14 PE STORN 1,88 BASIN TOTAL PRECIPITATION

15 Pl INCREMENTAL PRECIPITATION PATTERK
0.00 0.01 0.0i .01 0.01 0.04 0.01 ¢.01 0.01 0.41
0.01 0.01 .01 0.01 0.01 0.01 0.¢1 0.01 0.02 g.02
0.02 0.03 (.05 0.38 0.07 0.04 0.03 0.02 0.02 0.0!
0.01 0.01 0.01 0.0! 0.¢! 0.2! .01 0.01 0.0{ ¢.
0.01 G.01 0,41 0.01 0.01 0.01 .01 0.01

82 (3 SC5 LOSS RATE
STRTL 0.47 INITIAL ABSTRACTION
CRYRBR 81,00 CURVE WUMBER
RTINP 0,00 PERCENT INPERVIDUS AREA
§3 &0 SCS DINENSIOBLESS UNITGRAPH
TLAG 2,59 LAG
1
UKIT HYDROGRAPH
28 EMD-QF-PERIOD ORDIKNATES
333, 1018. 2110, 3323, 1342, 4007, 3656, 3109, 2332, 1683,
1256. 963, 721, 540, 40¢, 303, 225, 171. 129, 7.
73. 5. 42, 3. 29, 17. 19, 3.
m i 1 1n 1

HYDROGRAPH AT STATION  SUB 6
TOTAL RAINFALL = 3.88, TOTAL L0SS = .86, TOTAL EXCESS = 2.02
PEAK FLOW TIKE HAXINGK AYERAGE FLON

6-HR 24-4R 12-4R 99.50-HR
+ (CF3) (HR)
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(CF3)
+ 312, 14,50 1047, 1287, 429, 3.
{INCRES) 1.4 2,020 2,021 2,02
(AC-FT) 1809, 25%4, 2558, 2855,

CUNSLATIVE AREA = 23,70 S4 K!

TED LT Q3L LIT LTL LXT RIT XTI LT LAT LXT FLL OLLD RTE LI DT LLX QAT LD LD LAL LI YXL QAT Lr: ALY OLLT ML IXL 1L 8 1yr oae

1438982288¢22%1
? !
84 KX I SUB 7t
H4 H
t22004 20820983
RUNGFZ FROM SUBEALIN T

SUBBASIN RUNGFF DATA

§e BA SUBBASIN CHARACTERISTICS
TAREA 44,70 SUBBASIK AREA

PRECIPITATION LATA
14 9§ STQRY 3,88 BASIN TOTAL PRECIPITATION

15 P1 IKCREXERTAL PRECIPITATION PATTERK
0.00 ¢.0! 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0,01
0.01 0.01 0.01 0.01 0.01 ¢.0! 0.01 0.01 0.01 0.0:
0.02 0.03 0,05 0,38 0.07 0.04 0.03 0.02 0.02 0.¢1
0.01 0.01 0.01 0.01 0.0! ¢.0! 0.01 0.01 0.01 0,04
¢.01 ¢.01 0.01 0.01 0.01 0.01 e.01 0.01

87 s SC3 LOSS RATE
STRTL 0.53 INITIAL ABSTRACTION
CRVNBR 77.00 CURYE KUNBER
RTIKP 0,00 PERCENT INPERVIOUS AREA
g8 uo SCS DINENSIONLESS UKITGRAPH
TLAG 4.01 LA

i

UKIT HYDROGRAPH
42 END-OF-PERIOD ORDINATES
214, 663, 1219, 2134, 217, 4178. 4771, 5036, 5038. 4792,
4389, 3909, 3288, 2618. 2116, 1739. 1431, 1210, 1003. 825.
679, 3é0. 466, 38l 33, 299, 4. 179. 14¢. 122.
101. 83. 69. 7. 4. 42. 3. 8. 2. 13.
10, 4.

n i 1 2244 m
HYDROGRAPH AT STATIGN  SUB 7

TOTAL RAINFALL = 3.88, TOTAL LOSS = 2.01, TOTAL EXCESS = 1.87
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PEAK FLOW TINE KAYINUX AYERAGE FLOW
6-HR 24-KR 712-4R 99, 50-HR
(CF5) (HR)
(CF3)
+ 6889, 16,50 5485, 2238, 748, 541,
(INCHES? 1.13%7 1.862 1.867 1.8¢67
{AC-FT) 2710, 4419, 4430, 4450,

CUSULATIVE AREA = 44.70 SQ Ml

BIT AL LAT XTL XX LLL RAT AXT X3 QAT AXD LPT AT OXIT LT3 AAT LBL OJIT AP AT LXD LT3 QAL XAT RLX 3L AXE LA LLT ref ot 11 i

nuunann
b ?
87 KK ! 4+ 1 COXEIKE 1-5 KITH 6 AKD 7
b H
9989242228224
AGE THREE HYDRQGRAPHS
1 HC HYDROGRAPE COKBINATION
1conp 3 KUMEER OF HYDROGRAPHS TO COMBINE
n
i 244 244 1 93
HYDROGRAPH AT STATICN 4
PEAY FLON TINE BAXINUK AVERAGE FLOW
6-HR 24-HR 72-HR 79.50-HR
f (LF5) (KR}
(CFS)
+ 3T, i€.00 232644, 18448, 7832, 709,
{IKCHES) 0.478 1.517 1,91 1.94¢
(AC-FT) 11536, 36370, 46759, 46943,

CUNULATIVE AREA = 452.20 5@ A1

D11 TRL 111 211 333 13 BXT RRD RID 23D D1 ARD D31 AL LD XD ARD DT LR REE SRD BID 2DF 13D $RD BRD LEX LD XL IRT 1BT AL AN

022822822823 83
H H
92 KK ! 4 1 ROUTE HYDROGRAPH 1-7 THROUGH REACH 4
] H
8322003830821

HYDROGRAPH ROUTING DATA

93 AL ROUTING LOSSES

aLoss 0.00 INKITIAL L0SS

CLOsS 0.00 ADDITIONAL FRACTION LOST
94 RS STORAGE ROUTING

NSTPS 10 HUMBER OF SUBREACHES
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1mye FLOW TYPE OF INITIAL CONDITION
RSYRIC =1.00 INITIAL COKDITION
H 0.00 KORKING R AND D COEFFICIENT
95 RC KORKAL DEFTH CHANNEL ROUTING
LI 0.050 LEFT QVERBANK K-VALUE
ANCH 0,040 NAIR CHAKKEL K-VALUE
ANR 0.055 RIGHT OVERBANK N-VALUE

RUNTH 33341, REACH LENGTH
SEL 0.0023 ENERGY SLOPE
ELNAx 0.0 NAY, ELEV. FGR STCRAGE/QUTFLOK CALCULATIONR

CROSS-SECTION DATA

==~ LEFT QVERBAKK --= + ------ HAIK CHANKEL ------- ¢ === RIGHT OVERBAKE ---

97 Y ELEVATION  1946.00  1944.00  1942.00  1%40,00 1940.00 1942,00 194400  194£,00

9% RY DISTARCE 0,00 200,00 500,00 800,00 150,00  1700,00  [30¢.00  2100.00
244

COMPUTED STORACE-OUTFLOK-ELEVATION DATA
STGRAGE 0.00  206.61 435,28 686,01  938.80 1233.é4  1570.35  1909.51 2270.53  2653.60
QUTFLOH 0,00 186,86 606,63 1220.96 2021.18 3006.15  4178.0% 3577.08 T438.64  9454.66
ELEVATION  1940.00  1940,32  1940.63 1940.9% 1941.26 1941.58 1941.8% [942.21 942,53  1942.84
STORAGE  J058,74  3485.,33  3935.1%  4406.27  4895.94  5403.28 928,27 &470.70 T031.18  TE(R.N0
QUTFLON  11670.34 14108.74 16773.07 19671.49 22509.45 26177.34 29776.47 JI608.45 37673.14 41978.54
ELEVATION 133306 194347 1943.79  1944.11 194442 1944.74  1945,00 945,37  1945.68  1946.06

138 HARKIKG 3xd MODIFIED PULS ROUTING NAY BE NUMERICALLY UNSTABLE FOR OUTFLOKS BETREEN 5679. 0 41979,
THE ROUTED HYDRGGRAPH SHQULD BE EXANINED FOR QSCILLATIORS QR OUTFLOHS GREATER THAK PEAK INFLOWS,
THIS CAK BE CORRECTED BY DECREASING THE TINE INTERVAL OR INCREASIKG STORAGE (USE A LONGELR REACH.)

mn e 1 1 22284
HYDROGRAPH AT STATION ]
PEAK FLOK TIKE NAXINUX AVERAGE FLOW
6-HR 24-HR 72-HR 99.50-HR
+  (CFS) (HR}
(CFS)
+ W10, 18,00 22948, 13262, 7832, $693,
{IKCHES) 0.472 1.502 1.932 1,941
(AC-FT) 11379, Je221. 46601, 48814,
PEAK STORAGE  TIME NAXINUK AVERAGE STORAGE
é-HR 24-HR 72-HR 99.50-KR
+ (AC-FT) (HR)
348, 18.00 491, 416. 207. 152.
PEAK STAGE  TIKE NAXINUN AVERAGE STAGE
§-HR 24-HR 72-HR 99,50-HR

+  (FEET) (HR)
1944.79 18.00 1944.43 1943.92 1942, 15 1941.60

CUNULATIVE AREA = 432,20 S@ Ml

a0
{0

331 D81 P1P rer P3P LEQ AXD YLT ILL BAL LAT DLY LR YR LRT 33T ITE XXX LXD LLE B4R BAL RAT R3E ARE BAL ALT QXL A2 33poaRr A3 AN
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¢

+

100 BA

101 L5

10z U8

224

TOTAL RAINFALL = 3.88, TOTAL LOSS = 1.94, TOTAL EXCESS =

PEAK FLOW

(CFS)

6214,

1332382282308 1

1
SeE 8 ¢
H

9208280208204

LSRR RS RS

RUNBFF FRON SUBBASIK 8

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

TAREA

31,30

PRECIPITATION DATA

STQR%

1.88

SUBSASIN AREA

BASIK TOTAL PRECIPITATION

INCREMERTAL PRECIPITATIGH FATTERY

0,00
0.01
0.02
0.01
0.01

SC8 103 RATE
STRTL
CRYKER
RTINP

SCS DIKENSIONLESS URITGRAPH
2,

TLAS

344, 1022,
2041, 1563,
135, 120.
3.
1

HYDROGRAPH AT STATION

TIKE

(#R)
(CFS)

15,00
(INCHES)
(AC-FT)

0.0
0.61
0.03
0.1
0.01

0.50
§e.00
0.00

D)
b

—

b I -

I D
N

1

6-HiR

4494,
1.335
2228,

CUNULATIVE AREA =

.61 000 001 001 0.08
.00 000 000 000 0.0
0.05  =0.38  0.07 004  0.03
G0t 000 000 000 0.08
0.00 000 000 000 0.01
IKITIAL ABSTRACTION
CURVE NUNBER
PERCENT INPERVIOUS AREA
LAS
111
UKIT HYDROGRAPH
31 END-OF-PERIOD ORDINATES
MEL. S8 T3, 4TS, 4230,
955. T2 S66. 43, - 336,
70, 6. %. 2.
1t 1
SUB 8
1.94
MAXINUN AVERAGE FLON
24-HR 7208 99.50-HR
1634, 545. 394,
1942 1943 1.943
w ., 3243.
31.30 5@ AI

2R E R R RERRIERT22222 222 2R FANSYY

0.01
0.0
0.02
0,01
0.01

3897,
286.

18,

.01
0.02
0.02

.01

7

41,

196.

11.

0.01
.02
0.01
0.2

”
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$I1 Q3D LT RIT LTT PAT LAY ORAT LET BAL AXL DAL OTAL RIL AXL LLL XTL LAT LA BLYOLAL DAY LML RAT XXX LAT 43X XXL ML onrlonarotir e

3228228022228
t !
103 KK 4 SUBEA ¥
! 14
132¢923222220¢

RUNOFF FRGK SUBBASIN BA

"SUBBASIN RUNOFF DATA

105 BA SUBBASIN CHARACTERISTICE
TAREA 16,20 3UBBASIK AREA

PRECIPITATION DATA
i4 P8 STORK 3,88 BASIN TOTAL PRECIPITATION

158! INCRENENTAL PRECIFITATION FATTERN
(.00 0.01 .01 0.01 0.01 0.0; 0.01 .01 0.01 0,01
0.0! .01 0.01 0.0! 0.01 0.0¢ 0.01 .01 0.0: A2
0.02 0.03 0.05 .38 0.07 0.04 0,03 0.02 o.02 0.01
0.01 0.01 0.01 0,01 0.04 ¢.01 0.0; 0.01 0.01 0.0f
0.0! 0.01 0.01 0.0! 0.01 0.01 0.¢4 0.91

10 L3 SCS L05F RATE
STRTL 0,50 IKITIAL ABETEACTIGN
CRYNSR 80,00 CURYE NUNBER
RTIKP (.00 PERCENT IKPERVIOUS AREA
107 40 SC3 DINENSIONLESS UNITGRAPH
TLAG 2,33 LA
m
UNIT HYDROGRAPK
25 END-OF-PERIOD ORDINATES
290, 896. 1376, 2740, 3023, 2890, 2473, 1880, 1302, 944,
704. S14. 374, 273, 198, 144, 10¢. 7. 56, 41,
1. 24, 1. 11, 3.
23 11 nt n : b2

HYDROGRAPH AT STATION  SUBSA

TOTAL RAINFALL = 3.88, TOTAL L0SS = 1.94, TOTAL EXCESS = 1.94

PEAK FLON TINE NAXINUN AVERAGE FLOW
6-HR 24-HR 72-KR 99.50-H#R
+  (CFS) (HR)
(CFS)
+ 3144, 14.50 437, 84¢, 282, 204,
{IKCHES) 1.410 1.943 1.943 £.943
(AC-FT) 1218. 1678, 1479, 1679,

CUNULATIVE AREA = 16.20 S¢ KI



JIRITILTITINILLLLLLLLLALATILLLILILLLIILLYY ILRLXIJILIVIQXLIALIIZLLLLLLL Page 1

XL LXT RTT RRL XTL RLE LBL DAL BT REX RIT LAT XIT ALL PIT 1LY rRY ALY LRYOLXL RTYOLLY PRY LMY RRL BAX BAL 14X N1Tourr oy ik

1232028589204
H !
108 Kk ? i1 CONEIRE 1-7 HITH & ANT 84
! H
L
ADD THREE HYDROGRAPHS

112 KC HYDROGRAPH COMEINATION
106RF 1 KUKBER GF HYDRCSRAPES TO COMEIRE
34
1ni 13 1441 234 232
HYDRGGRAFH AT STATICN 3
PEAR FLOW Tine KAXINGE AVERAGE FLOW
£-HR 24-iR T2-HR 99.50-4%
+  (LF5 {HR)
{CFS)
¢ W, 18,90 26075, 13520, 8édl, 8272,
(1RCHES) 0,485 1,453 1,929 1.941
(AC-FT) 12930, 8T, i1417, 51735,

CUKEATIVE AREA = 492,70 S¢ M!

$3E 20T PTL LLT LAT LAL ALY LXL QAL XIT ML ALY ALX LXL XL AT LT RXT LT LXT LA Pa ARY LT A3E 43R XL M1 orr3oarodnd it any

9223802882023
H 4
111 KK ! $UB 7 1
t !
1222220822224

RUNOFF FROK SUBBASIN 9

SUBBASIN RUNOFF DATA

113 BA SUBBASIN CHARACTERISTICS
TAREA 52,20 SUBBASIK AREA

PRECIPITATION DATA
14 P8 STORN 3,88 BASIN TOTAL PRECIPITATION

15 1 INCREMENTAL PRECIPITATION PATTERN
0.00 0.01 0.01 0.01
0.01 0.01 0.0! 0.01
0.02 0.03 0.05 0.38
0.01 0.01 0,01 0.01
0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.0! 0.01
0.01 0.01 0.01 0.02 0.02
0.04 0.03 0.02 0.02 0.¢1
0.01 0.0] 0.01 0.01 0.0!
0.01 0.01 0.0!

-

oo oo D
-

O D DD D

— = ) e e

114 LS SCS LOSS RATE



[F3330RE2330032208¢00003 0820020020200 0024

STFTL 0.50 INITIAL ABSTRACTION
CRVNBS 80.00 CUFVE NUNBER
RTINP 0.00 PERCENT INPERVIQUS AREA
115 0D SCS DINENSIONLESS UNITGRAPK
TLAG 3,00 U6
8¢
UKIT HYDROGRAPH
. 32 END-CF-PERIOD ORDINATES
S17. 1S9, IS, S2I3. 66TI.  Teds,  TeSf. 7O,
187, 284e. 2206, 1763, 1380, 102, 82, 649,
304, 3, 183, 145. 1. 8. 7. 59,
20, 8.
1844 1844 ¢ ¢4 m b8 44
HYDROSRASH AT STATION SU6 2
TOTA: RAINFALL = 3.88, TOTAL 0SS = 1.94, TOTAL EXCESS = 1.94
PEAL FLO¥  TINE RAYINUN AVERAGE FLON
6-HA 24-48 72-HE 99.50-KK
¢S (HR)
(CF3)
+f0078,  15.00 392, 728, 903, 53,
(IRCHES) 1,317 1,942 1,943 1.943
GC-FT) 38sS. 540, 5409, 5409,

CUNULATIVE AREA = 52,20 59 M]

I ORED LEE ORXY ORRT XAT QLY RAT RXT FXL LA LXY RIT LXT AT LAY LLT AXT LT LAY ARD L TTE AXT ML ITT LIT a1y oanyoapr g nn

uunann

t ?

11¢ KK ' 6 1
: H
3222202282288

ADD THD HYDROGRAPHS

COXBIKE 1-8A WITH 9

118 KC HYDROGRAPH COMBIKATION
1coKp 2 NUMBER OF HYDROGRAPHS T0 CONBIKE
1ne
12 244 1n 234 3¢
HYDROGRAPH AT STATION é
PEAK FLOW TIRE NAXINUX AYERAGE FLOK
6-HR 24-HR 72-KR 99.50-HR
+ (CFS) {HR}
{CFS)
+ 36913, 17.50 3028¢. 21849, 9548, 6347,
(INCHES) 0.510 1.472 1.930 1.941
(AC-FT) 15018, 43337, 56815, 37145,

FIPPLQI0aiditididisidiiiii *aq¢

éies, 492735
205, 3.
4. 2

4,
wd
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CURYLATIVE AREA = 351.90 S¢ K]

33 OBET XX BAT XTT AT ATL BT DXL XBX LT RYT LAT AXY QAR LXL LYL AT LMY QAL ORILORBD PR OLXE RAL 3BT 2RD 3L XrT o1y oirt 1t

3333332822043
e !

19 5% t 5 1 ROUTE HYDROGRAPH 1-9 THROUGH REACH §
- H
E3ES 733442 487;

RYDROGRAPK RQUTING DATA

120 RL ROUTING LQ35E2
CIRERS 0.00 INITIAL LOSS
£Less 0,00 ADDITIONAL FRACTION LO5T
121 RS STORAGE ROUTING
KETPS & KUMBER OF SUBREACHES
mye FLO¥ TYPE OF IKITIAL COMRITION
FS¥RIC =1.00 INITiAL CONRITION
X 0.00 WGRKING R ANL [ COEFFICIENT
122 RC NORKAL DEPTH CHANNEL ROUTING
ANL 0,055 LEFT OVERBANL K-VALGE
AKCH 0,040 KAIN CHANKEL N-YALUE
ANR 0,055 RIGHT OVZRABANK K-VALUE

RUNTH 18225, REACH LENGTH
SEL 0.0033 EKERGY SLOPE

ELYAX 0.0 KAX, ELEV, FOR STORAGE/OQUTFLOR CALCULATICN
CROSS-SECTION DATA
--- LEFT OVERBAKK --= # =-=--- NAIN CHANNEL -=----- # =-- RIGKT OVERBANK ---
124 gy ELEVATION  1887.00  1885.00  [883.00  1830C.0C 1880.0G  [834.00 1835.00 1883.00
123 /X DISTANCE 0.00 500,00 1100.06 1150.00 1250.00  1260.00 1460.00  1480,00
1

CONPUTED STORAGE-QUTFLOM-ELEVATION DATA
STORAGE 0.00 18.33 38,02 $9.,26 81,86 105,88 131,32 ISR.18 19451 3R
QUTFLON 0.00 51,31 165,34 330.19 542,25 R00.10 103,32 1452.02  1B%6.1% 2449.6¢
ELEVATION  1880,00 1880.42 1880.84 1881,26 188,68 1882.11 1882.51 1862,95 1883.37 1883.79
STORAGE 336,01 454.16 609,26 790,31  990.41 1209.55 1447.73 1703.45 1953.6% 2224.22
OUTFLO®  3153.58  4064,32 5240.03  £750.94 8562.14 10683.76 13127.99 16047,79 19338.9¢ 2335333
ELEVATION  1884,21 1884.63 1885.05 1885.47 1885.89 1886.32 1886.74 1887.16 1887.38  1888.00

138 WARNING 282 NODIFIED PULS ROUTING NAY BE WUMERICALLY UNSTABLE FOR OUTFLONS BETHEEN 330, 10 23383,
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR GUTFLONS GREATER TNAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR IKCREASING STORAGE (USE A LONGER REACH.)

m 1t 22 1 e
HYDROGRAPH AT STATION ]
PEAK FLOW TINE HAXIKUN AVERAGE FLOM

é-HR 24-HP 72-RR 99,50-HR



IR2L33222 02002 ALLLLLLLILLLLLLILILILIR

+ ((F8i (KR)
{CFS)
¢+ 18672, 18,30 30201, 21784, 9545,
(INCHES) 0,509 1.468 1.930
(AC-FT) 14975, 43208, 56797,
PEAK STORAGE  TINME KAXIRUN AVERAGE STORACE
6-HR 24-HR 72-He
¢+ (AC-FT) {HR}
$22, 18.5¢ 449, 350, 180,
PLAK 3TAGE  TINE NAXINUN AVERAGE STACC
6-HR 24-HR 72-HR
+ {FEET) (KR!
188%.47 18,350 1888.76 1887.80 1085.02
CUNULATIVE AREA = 531,70 5@ K]

£345,
1.940
sT10¢.

99,50-HR

117,

99.50-HR

1883.77

JILVILQLILLILLITLILLLLLLLNIL Page

34

DPXOXIL PXY AXT X3 PAL 403 43Y PIL QAL LEL AL XLT LXT QAL RAT AT LT XX RIL LAL RXL XLT LAT XML AXE LAT 1y ayd o33 a4t

i

! t

128 kX ! Sys1o ¢
4 H
iy
RUNOFF FROM SUBBASI

SUBBASIN RUNOFF DATA

127 BA SUBBASIN CHARACTERISTICS
TAREA 17,00 SUBB
PRECIPITATION DATA
14 PE STORK
15 Pl INCREMENTAL PRECIPITATION P
0.00 0.01 0.0!
0.01 0.01 0.0!
0.02 0.03 0.03
0.01 0.01 0.01
0.01 0.0! 0.01
128 1§ SC5 L0SS RATE
STRTL
CRYKER 79.00 CURY
RTINP
129 4o SCS DINENSIONLESS UNITGRAPH

TLAG 2,50 LA6

K10

ASIN AREA

ATTERN

E MUNBER

3,88 BASIN TOTAL PRECIPITATION

0.01
0.0
0.07
0.01
0.01

0,53 INITIAL ABSTRACTION

0.00 PERCEKT INPERVIDUS AREA

m

0.01
0.0!
0.04
0.0
0.01

UKIT HYDROGRAPH
27 END-OF-PERIOD ORDINATES

0.01
0.01
0.03
0.01
0.01

0.0 0.01 0.01
0.01 0.02 0.0
0,02 0.02 0.01
0.01 0.0i 0,01
0.01
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260, 793, 1660. 2537, 2937, 2937, 2624, 21635, 1363, 1131,
83¢. £33, 471, 152, 282, 194, 144, 107, 80. 3.
44, 1. 26, 20, 14, 8, 3.

1nt n 244 mn 1

HYDROGRAPH AT STATION  SUBIC

TOTAL RAINFALL = 3,88, TOTAL (055 = 2,01, TOTAL EXCESS = 1.87

PEAE FLOW TINE KAYINUN AVERAGE FLOW
’ t-HR 24-HR 72-KR 99.,50-KR
+ (FS) (HR)
(€F3)
0 Jeid, 14,58 242 853, 284, 20¢.
{INCHES: 1.327 1,88 1,867 1,867
{AC-FT) 1203 1892, 1672, 1897,

CUKGLATIVE ARER = [7.00 5¢ Mi

IR XLL LT XX LXD QI NI DAL LA LTT AT LIT NAL XXT LIT QAT LNT ML ALY RIT AT RXXL LXL RAL DA ML LAY ARE M red iy v oot

1332822020 224¢1
I H
136 Kt ! Uk 1
H H
1930208228832

RUKOFF FROX SUBBASIK 11

SUBBATIN RUNGFF DATA

137 BA SUBBASIH.CHARACTERISTICS
TAREA 20,20 SUBBASIK AREA
PRECIPITATION DATA
14 78 STORN 3,88 BASIK TOTAL PRECIPITATION
15 P1 INCRENERTAL PRECIPITATION PATTERN
0.00 0.01 0.01 0.01 0.91
0.01 0.01 0.01 0.01 0.0!
0.02 0.03 0.05 0.38 0.07
0.01 0.01 0.01 0.01 0.01
0.01 0.0! 0.01 0.01 0.0¢
133 L8 SC5 LOSS RATE
STRTL 0.56 INITIAL ABSTRACTION
CRYNBR 78.00 CURVE NUKBER
ATINP 0.00 PERCENT INPERYIOUS AREA
134 00 SCS DINENSIONLESS UNITGRAPH
TLAG 3.04 LAG
b $24

0.01
0.01
0.04
0.01
0.01

UNIT HYDROGRAPH

0.01
0.01
0.03
¢.01
0.01

0.0¢
.01
0.02
0.01
0.01

0.01
0.02
0.02
0.01

0.01
0.0?
0.01
0.01



1082283888282 202028 0030228020208 122822041

197, 578, 1183,
1448, 1114, 8ed.
121. 93, 75,
9. 4.
$94 i 1ne

HYDROGRAPH AT STATION

TOTAL RAINFALL = 3,88, TOTAL L0SS

PEAK FLON TiKe
6-HR
o ((FD) (HR)
(Crs)
¢ 3831, 15,00 2614,
(IRCHES) 1,201
(AC-FT) 1258,

CUNULATIVE ARER =

SR VAR S AR 22

SIITTPRTLIITILIRRINELIZITLILL Page

32 END-QF-PERIOD ORDINATES

1995,
692,
56,
1
SyB!1d

= 2,09, TOTAL EXCESS =

2627,
343,

43,

2933,
417,
3é,

1.7

RAXIRUE AVERAGE FLOW

24-H8

973
1,731

1925,

20,20 £6 ¥l

IREREREEFERE ¢
! 1
1355 H 4 CONBINE 1-7 WITH 10 AND {f
1 H
maranran
ADD THREE HYDROGRAPHE
137 K¢ KYDROGRAPE COXEINATIOK
1CGHf
1 mn m n
HYDROSRAPH AT STATION 7
PEAK FLOW TINE
6-HR 24-HR
+ ((FS) {HR)
(CFS)
+ 19628, 18.50 32637, 23219,
(INCHES) 0.515 1.467
(AC-FT) 16183, 45093,

CUMULATIVE ARER =

72-HR

14,
1,792
1930,

RRE XD NRT RXT I3 XD AT PP R3T T orir onatornd oo

m

BAXINUN AVERAGE FLOW

389.10 Se Ml

72-HR

10150,
1,922
60394,

194¢,
154,
13,

2947, 27
3. 2

29.
n
9
99,50-KF

233,
1,792

1230,

.
H

32Dt IR e AR RSO IR AR AR P2 AR I AR 23 AN

.
4

3 KUKBER OF HYDKOGRAPHS TO COMBINE

n

99.50-HR

7383,
1,933
60729,

18

RS RN AN § 4

TTTLTT QBT ITYL BRT 3R LR TR L3 IAT DI DY IIT 233 23T LYT LIT LT ITL XXX BXT 1L 12T 23D 23 BAD Y3 PP RED A3E 1 NP AN

1382800828282¢]
! !
138 XK H 6t

ROUTE NYDROGRAPH 1-11 THROUGH REACH 6
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! !
9282222820228}

HYDRGGRAPH RQUTING DATA

IIPVXIDINIZVIDNLILTZ2242242L Page

139 RL ROUTING LOSSES
aLess 0.00 INITIAL L0f3
CLOSS 0,00 APDITIOWAL FRACTION LOST
140 RS STORASE ROUTING
RzTPS ¢ NUMBER OF SUBREACHES
ITye FLOK TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
¥ &,00 HORKIKG & ARD D COEFFICIENT
141 K NORHAL DEPTHE CHANKEL FOUTING
ANL 0,050 LEFT OVERBAKE K-y AL§E
AN{H 0,035 RBAIN CHANNEL w-VALUE
AKR 0,050 KIGHT OVERBANK N-VALUE
RikTH 28047, REACH LENETH
SEL 0.0029 ENERGY SLOPE
ELXAY 0.0 KAY, ELEV. FOR STORACE/QUTFLOK CALCULATION
CREEE-FECTION DATA
--= LEFT OVERBAKL === ¢ -=---- NAIN CHANKEL =------ + --- RIGHT OVERBARK ---
143 RY ELEVATION  1827.00  [R23,00  1822.00  I1824,00  1820.00  1821.,00 1823.00 1824.0C
142 BY DISTANIE .00 300,00 700,00 900,00  140(.00  1700,00 ¢.00  2600.00
11t
CONPUTED STORAGE-OUTFLOM-ELEVATION DATA
STORAGE 0,00 126,38 285,18 476,12 €931.48  935.18 1205.21 1821.68  188¢.8%  2093.9%5
QUTFLONH 0.00 29.74 778,11 166,20 2959.85  4584.49  6623.62  9108.09 1202417 53107
ELEVATION 1820,00 1820,37  {820.74 I821.11 1821.47 1821.84  1822,21 1822.58 (822.9% 182132
STORAGE 2759.74  3265.77  3792.80  4325.91  4865.11 410,39 5961.7¢  6519.21 T082,7% T¢5i.38
QUTFLOY  19217.51 2364577 28820.25 34495.4c 40652.78 47277.80 94350.92 61886.63 ¢€9852.98 71828105
ELEVATION 1823.68  1824.05 1824.42 1824.79 1825.1¢ 1825.%1 1825.89  182¢.26 1826.63  1B27.(0
11t WARKING 223 MODIFIED PULS ROUTING WAY BE NUMERICALLY UNZTABLE FOR QUTFLOWS BETHEEN 12024, T0 78251,

THE ROUTED HYDROGRAPH SHOULD BE EXANINED FOR OSCILLATIONS QR QUTFLOMS GREATER THAN PEAN INFLOWS,
THIS CAN BE CORRECTED BY DECREASING THE TINE INTERVAL OR INCREASING STORAGE (USE A LONGER REZACH,)

1ne 1n! 28 m mne
HYDROGRAPH AT STATION 6
PEAK FLON TINE NAXINUY AYERAGE FLOKW
6-HE 24-HR 72-HR 99.50-HR
+  (CF8) {HR)
(CFS)
+ 38617, 19.30 32837, 21158, 10133, 7312,
(INCHES) 0.514 1.462 1.919 1.929
(AC-FT) 16144, 45932, 60237, 60621,
PEAK STORAGE  TINME NAXINUN AVERAGE STORAGE
6-KR 24-HR 72-HR 99,50-H#R

+ (AC-FT) {HR}
781, 19.50 689. 521, 257, 189,

37



[R32203 03002 8008802228002 0222320282202004 0

+

PEAK STAGE

(FEET)
1825.04

I3 23T L ORET PYEOLET BYT XXLOMAT AL rap Ry pii o1

144 K

14: BA

15 Pl

147 LS

148 40

111

TOTAL RAINFALL =

PEAK FLOW

CURULATIVE AREA =

rnpnn

i
H
4

b
St8i2 t
H

uppnin

RUKOFF FROK SUBBASIN 12
SUBBASIN RUNOFF DATA

SUEBASIN CHARACTERISTICS
TAREA 10.80

PRECIPITATICN DATA

STORN
INCREKERTAL PRECIPITATION FATTERN
0.00 0,01 .01
0.01 0.01 0.01
¢.02 0.01 0.05
0.01 0.¢1 0.01
0.01 0.01 0.01

SCS L0SS RATE

TIng NAXINUX AVERAGE STAGE
6-HR 24-KF 72-KR 99.50-HR
(HR)
19.50 1824.6¢ 1823.93% 1822.28 1821.,70

S8, 10 59 M

LA d
iex

SUBBASIN AREA

3.88 BASIK TOTAL PRECIPITATION

0.01 .01 0.01
0.01 0.01 0.0t
0,38 0.07 0.04
0.01 0.01 0.0
0.0¢ 0.01 0.01

STRTL 0.53 INITIAL ABSTRACTION
CRVKER 79.00 CURYE NUMBER
RTINP 0.00 PERCENT INPERVIOUS AREA
SCS DINERSIONLESS UKITGRAPH
TLAG 1.98 LAs
e
UNIT HYDROGRAPH
22 END-OF-PERIOD ORDINATES
7. 889, 1781, 217, 2242, 1820, 1369,
307. 214, 148, 102, 1. 49, 3,
1. 2.
1"t 173t b$ 24 1
KYDROGRAPH AT STATION  SUBI12
3.88, TOTAL L0SS = 2,01, TOTAL EXCESS = 1.87

TINE

NAXINUN AVERAGE FLOW

903,
24,

TLNLLTLITILLTLIILLILLLLTLLLL Page

.01 0.0! 0.01
4.0 0.0? 0.02
0.02 0.02 0.01
0,01 0.01 0.01

627. 444,
18. 12.

38

TTTOBLT BAT AT LT BT XXL LBY AXY TBX 1IT XA OP3r 24 131 Mir it i
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SUBBASIN FUNIFF DATA

a7y pA SUBEASIN CHARACTERISTICS
TAREA 101,30 - SUBBASIN AREA

FRECIPITATION DATA

372 P8 STORN 3,93 BASIN TOTAL PRECIPITATION
373 Pl - INCREMENTAL PRECIPITATION PATTERN
i ¢.00 0.01 0.0¢ 0.40! 0.0 0.0f .01 0.01 0.01 0.01
.01 0,01 0,01 ¢.04 0.0i 0.01 0.0 0.01 0,62 0.0
0.02 0,03 .06 ¢.38 0,07 0.04 0.03 0.62 0,62 {01
0.1 0,01 ¢.04 0.2 0.01 0.0 0.0! 0.01 ¢.01 0.01
0.1 0.1 0.91 .01 0.01 0,01 G0 0,44
381 1% SC5 L8352 RATE
STRIL 0.41 INITIAL ABSTRACTION
CRVKRER 33.00 CURVE NUMBER
RTI¥P 0.0 PERCENT IMPERVIOUS AREA
384 U0 SE5 DINERSILNESS URITORAPH
TLAS 4,85 LAS
424
UNIT HYDRGORAPH
&0 EXD-OF-PERIOD ORPINATES
282, 133, 1773, 2885, 4381, 8120, 7860, 87é1, 9401, 7584,
9523, 90162, 8425, 7698, 6809, ATR{ 4735, 3981, 3382, 2876,
2431, 2138, 1829, 1346, 1313, 1125, 933, 81¢, 694, §56,
$00. 429, 3¢5, 114, 266, 225, 194, 163, 139, 121,
143, 2. 81. 69, 8. 47. 38, 28. 17, 9.
2 244 mn 834 b 234 £ 241

HYDROGRAPH AT STATIOR  SUB29

TOTAL RAINFALL = 3,93, TOTAL LOSS = 1.70, TOTAL EXCESS = 2.23 :

PEAK FLOW TINE NAXINUN AYERAGE FLOK
6-HR 24-4R 72-HR 99,50-HR
+ (CF8) (iR}
{CFS)
+ 15962, 17.00 13675, 6022, 2021, 1462,
(IXCHES) 1,255 2,211 2,226 2.22¢
(AC-FT) 6781, 11945, 12024, 12024,

CUNULATIVE AREA = 101,30 $@ MI

TETTLT T3 LTT LT LAY BET BET LT ABL LLT AET ATT RLL LDT LRL LTL AEL ART LRE RRY RRL AED RLD ORI PIE BT AXT 143 2pd w4t a3 M

1323282203898
4 4

385 KK 4 LI § ROUTE (HARQUAHALA f.R.S.)
b ?
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uupnnn
ROUTE HYDRCGRAPH 29 THROUGH DETENTION STRUCTURE

HYDROGKAPE ROUTING DATA

337 RL ROUTING LOSEER
eLoss 0,00 INITIAL L0535
cLess 0.00 ADDITIOKAL FRACTION LOST
137 RS . STORAGE ROUTING
) NiTPS 1 NUNBER OF SUBREACKES
ITYf ELEY TYPE OF IKITIAL COXPITICN
RSVRIC 1393,00 IRITIAL CORDITION
X 3,00 RORKIKG R ARG D COEFFICIENT
388 ¥ STORAGE 0.0 Q606,60 1500,0 2306.0 0 35000 500.0 0 7000.C  BS0O.G 1Z000.0  14200.0
SRR ELEVATICH 133,00 13%5.00 139700 1399.00 (401,00  [423.00  1405.00  1407.00  140%.06 141,00
390 5@ DISCHARGE 0. 121, 172, 212, 243, 7z, 298, 2 144, 1214,
#21
n ! i ttd 934
HYDKOGEARK AT STATION 4
PEAE FLOK TIKE NAXINGR AVERAGE FLO
6-Hk 24-HiR 72-HR 99.50-HR
+ (CFS) (HRi
{CFS}
+ 140, 35,00 340, 31, REI 284,
{INCHES) 0.031 0.12% 0.370 0.428
{AC-FT) 163, 673, 1978, 2315,
PEAK STGRABE  TIKE HAXINUM AVERAGE STORAGE !
6-HR 24-4R 72-#R 99.50-48
+ (AC-FT) (HR}
11424, 35.00 11409. 11259, 10689, 864¢.
PEAK STAGE  TINE NAXINUN AVERAGE STAGE
6-HE 24-HR 12-fik 99.50-HR
+ {FEET) (HR)

1408.67 35.00 1408.66 1408.98 1408.25 1405.57

CURULATIVE AREA = 101.30 50 NI

TIT 22T DTT LIT LIT LRI 23 23X LI 42T LET DXL XXT BAL LAT LIT BXY TAL AL LT LT AL AAT LRL LEE B OABT AT 12 pyp ofnoaad Ay

tergeeeseene
. t t
BIKK 1 15 1 ROUTE HYDROGRAPH 29 THROUGH REACH 18

b4 H
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11eR22002227 22

HYDROGRAPH ROUTIN

i

G DATA

1228222222223 2022282222222 2R T

332 RL ROUTING LOSSES
QL0588 0,00 INITIAL LOSS
CLoss 0,00 ADDITIGNAL FRACTIQK LO3T
393 RS STORAGE ROUTING
- KSTPE & KUNBER OF SUBREACHES
Imye FLOK TYPZ OF INITIAL CONDITION
RSVRIC -1.00 IRITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
394 RC NOENAL DEPTH CHAKNEL K0uT1HS
AKL 0,045 LEFT OVERRAKL R-VALUE
AKCH 0.028 MAIN CHAMNEL N-VALUE
AkR 0,840 RIGHT JffRBﬂﬁf K-¥ALUE
RLATH 31778, REACH LEWEGTY
St (,0041 ERERGY &
ELNAY 0.0 KAY, ELEV, FOR STORAGE/QUTFLON CALCULATION
CROZE-SECTION DATA
--~ LEFT OVERBARK --- # =-=--- KALY CHANKEL ------- + --- RIGHT QVERBANK ---
%e KY ELEVATION  1205.5¢  J205.5¢ 120330  1261,80  1200.00  120G.00  1203,%0 205,00
195 & DISTAKCE 0.00 10,00 14,00 24,00 36.0¢ 71.00 81.00 181,00
1
COMPUTED STORASE-QUTFLOW-ELEVATION DAT
STORAGE 0.00 7.80 15.62 24,05 32.91 42.:9 $i.88 81.97 72,5 83,42
QUTFLON 0.00 18,26 48.95 97.21  158.6¢6 232,57 3B 416,19 525, 4 646,33
ELEVATIOR  1200.0¢  120¢.29 1206.58  1200.87 1201.16 1201.4% 1201.74 1202.03 - (202,32 1202.4¢
STORAGE 94.85  106.64 118,85 134,96 135,44 180,12 206,99 242,06 278,24 11472
0UTFLON 778,66 922,51 1077.91  1119.80 (328,10 (368,37 1841.09 2148.64 255,77 216,57
ELEVATION  1202.89 203,18  1203.47 1203.76 1204.05 1204.34 1204.63 1204.82 1205.21 1245,
11t WARKING Bttt MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLONS BETWEEK 233. 10 2927,

THE ROUTED HYDROGRAPH SHOULD BE EXANIMED FOR OSCILLATIONS GR GUTFLOHS GREATER THAN PEAX IKFLOKS.
THIS CAW BE CORRECTED BY DECREASING THE TINE INTERVAL OR IRCREASINC STGRAGE (USE A LONGER REACH.)

m 82 2284 1 n
HYDRGGRAPH AT STATION 15
PEAK FLOW TINE NAXIXUN AVERAGE FLOH
6-HR 24-HR 77-HR 92.50-H8
+  (CFS) (HRJ
{CFS)
+ 340, 36.00 140, 333, 336, 275,
(IKCKES) ¢.031 0.12% 0.370 0.419
(AC-FT) 169, 673, 1978, 2262,
PEAR STORAGE  TIAE HAXINUX AVERAGE STORAGE
6-HR 24-HR 72-HR 99.50-HR
+ (AC-FT) (HR!
9. 35.50 9. 9. 9. 7.



jR3s00R32028222 020221

PEAK STASE  TIME

(FEET) (KR}
1201.80 38,00

TIE LR IR INL QLT AT AR P M A A N LT opronr ur i ur ur o o oar ol

PR RRRR 222220222222 222 ¥4

KAXINUX AVERAGE STAGE
6-HE 24-4R T2-HR

1201.80 120

CUKULATIVE AREA = 105.3C

99,50-K%8

1.80 120179 1201.48

el

8228222224244
4 H
R 49 H S¢536 2
! H
i
RUKGEF FROM SUBEAZIR 30
SUBBASIR RUNCSF DATA
3% B4 SUBBAGIN CHARACTERISTICS
TAREA 28,60 SUBBAIIN AREA
PRECIFITATION DATA
372 8 STgam 3,33 BASIN TQTAL PRECIPITATION
373 Pl INCREXENTAL FRECIFITATION PATTERN
0.00 0.01 0.01 0,64 G.01 2,01
.01 ¢.0! 0.01 0.01 0,04 0.01
0.02 0,03 0,05 0,18 .07 0.04
0.04 0.01 ¢.01 6,01 0.0f 0.01
6,401 {08 4,01 .01 0.91 0.01
400 L8 SCE 1088 RATE
STRTL 0.6 INITIAL ABSTRACTION
CRYKBR 78,00 CURVE KUMBER
RTINP 0.00 PERCENT INPERVIQUS AREA
401 4D §CS DINENSIONLESS UNITGRAPH
TLAS 4,75 LAG
1
UNIT HYDROGRAPH
S0 END-OF-PERIOD ORDIKATES
8l. 276, 325, 8%7. 1279, 1824, 2246,
2733, 2670, 2376, 2155, 1879, 1547, 1271,
673, 72, 487, 40¢, 351, 29¢. 254,
1i. 11, 95. 80, 69. 38, 30,
2. 24, 20. 17, 14, 11, 8,
0 2241 b2¢4 i £

HYDROGRAPH AT STATIGN

TOTAL RAINFALL = 3.93, TOTAL LOSS = 2.10

SUB30

. TOTAL EXCESS = 1.83

0.0
0.04
¢.83
0.01
.41

2570,
1078,
211,
41,
6.

PRLRRR2I0IINLNITLLLTL 220200 Fage

¢
.01
0.02
0.01
0.01

2733,
912.
182,

6.
1.

0,01
a.02
0.4%
¢.01

2763,
114,
152,

30.
¢,

.01

.08
g.01

34

RTINS AR SN SN EN $5 0055 &5 1
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PEAK FiO0K TINE NAXIHUE AVERAGE FLOW
6-HF 24-HR 72-HR 97.50-HK
{CFS) (HR)
{CF3)
+ 310, 17.00 J18é. 1401, 469, J40.
(INCKES) 1,029 i.822 1.831 1.831
(AC-FT) 1570, 273 2793, FEERE

CUNULATIVE AREA = 28,60 S0 I

132 X3 AXT ORLT LAT DXL LAT RLY PLY XX RXL FAL MAT AT XTI DAL TAL AL LAY LXE LT DAL LT LXLOXAL LT LIT LRR AXT 1pr oird oy ot

S92 753283T:
t t
0:Kr 1 5t ROUTE (SADDLEBACK £.R,3.)
i !
trtite
RGUTE HYDROGEARH 30 THAGUSK DETEKTION STRUCTURE
HYDROGRARK ROUTING DATA
392 AL ROUTING LO5SES
41033 6,00 IKITIAL (033
£L085 0.0¢ ADDITIONAL FRACTION L0ST
404 3 STORAGE ROUTING
HSTPS I KUNBER OF SUBREACHES
Iryp ELEV TYPE OF INITIAL COKDITION
RSYRIC  1179.00 INITIAL COKDITION
X 0.00 KORKING. R AKD D COEFFICIENT
405 ¥ STORAGE 0.0 200,0  400.0  1000.0  1750.0  3000.0  4500.0  6800.0  930¢.0  10500.¢
406 SE ELEVATION  1179.00 1181.00 1183.00 1185.00 1187.00 1189.00 (191,00 1193.00 1195.00 1137.00
1
407 s@ DISCHARGE 0. 100, 240, 440, 670, 830. 1030, 1200, 1310, 1450,
1t
e t e 3% 11
HYDROGRAPK AT STATION 5
PEAK FLON  TINE KAXIHUN AVERAGE FLON
6-HR 24-R 72-48  99.50-HR
+(CFS) (HR)
(CFS)
+# 700, 28,00 §98. 653, 431, 124,
(INCHES)  0.227 0.849 1.680 1,746
(AC-FT) 346, 1295, 2563, 263,
PEAK STORAGE  TINE KAXINUN AVERAGE STORAGE

§-HR 24-HR 72-HR 77.50-HR



nrruunnunnaurnnnraaanng 102022222 02222300242022 02025 SN FT.T IR It

o (AC-FT) (HRi
1987, 28,00 1988, 1741, 1638, 769,
PEAK STAGE  TIAE KAXINUS AVERAGE STAGE
6-HR 24-48 72-KR 99, 50-H%
+ (FEET) (HR!
1167.38 28.00 1187,35 1166, 89 1184.7¢ 1183.41

CUNULATIVE AREA = 28,60 30 K]

TETOLIT LI NIV BT DML TAL TAL LAL LAY LAY RXE RLT LEL LAT QXY NAD QLL LLL XL LA LY AL QAT RXE RLL AT RA rdP rirorr i

1222022002234 04
? b4
403 &K H e ROUTE HYGRBGRAPH 30 THADuSH REACK 19
H H
1222252822230
HYDEDGRARH RGUTING DATA
409 /i ROUTING [083E5
QLoss 0,00 JNITIAL 053
CLOSS 0,00 ADDITIGNAL FRACTIOR (037
414G RS STORASE ROUTIKS
XSTPS 12 NUMBER GF SUBREACHES
1mye FLOK TYPE OF INITIAL COKDITION
RSYRIC -1.00 IKITIAL CONDITICH
X 0.00 NORKING R AND D COEFFICIENT
411 RC KOFXAL DEFTH CHAKNEL ROUTING
LI 0.04C LEFT OVERBAKE K-VALUE
ANCH 0.030 MAIK CHANKEL H-VALUE
ARR 0.040 RIGHT OYERBANK K-VALUE
RLNTH 43229, REACH LENGTH |
SEL 0.0038 EKERGY SLOPE
ELNAX 0.0 MAX. ELEV. FOR STORAGE/QUTFLOK CALCULATION
CROSS-SECTION DATA
=== LEFT OVERBAKEK --- ¢ =----- NAIK CHANNEL ------- + --= RIGHT OVERBARK ---
413 RY ELEVATION  1145.50 1149.50  1146.00 1146.00 1143.00 1143.00 1146.00 1147.00
412 RX DISTANCE 0.00 10.00 24.00 64.00 73,00 205.00  220.00  276.00
43
CONPUTED STORAGE-OUTFLON-ELEVATION DATA
STORAGE 0.00 45.28 91.49 138,643 186.69  215.6%  285.61 336,47 388,25 444.2
QUTFLON 0.00 67.90 216,47 427.17 692,77 1008.94 1372.76 1782.10 2235.35 234¢.67

ELEVATION 114300 1143.34  1143.68  1144.03 [144.37 114471 1143.0 1148,35 114574 [146.08
STORAGE 515,31 §92.77  676.16  T61.41  847.13 933,31  1019.95 1107.06 1194.64  1282.¢48
OUTFLON  2938.74  3606.89 4354.90 5188.90 4088.36 7051.61 8076.16 9160.64 10303.70 [1304.13

ELEVATION  1146.42  1146.76 1147.11 1147.45 1147.79 1148.13 1148.47 1148.82 1149.16 143,80

1Tt WARNING t&2 NODIFIED PULS ROUTING NAY BE NWUNERICALLY UNSTABLE FOR OUTFLONS BETWEEN 216, TO 11504,
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR QUTFLONS GREATER THAW PEAK INFLOKS.
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THIS CAW BE CORRECTED BY DECREASING THE TIKE IMTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

s 1 mn 111 b 844
HYDROGRAPH AT STATIGN 1a
PEAK FLON TIHE BAYIREN AVERAGE FLOK
6-HR 24-HE 72-HR 93, 50-HR
+ ((FS) (HR}
{cral
L 700, 30,00 $93, §51. 28, 38,
{IKCHES) 0.227 0,845 1.671 1.715
(AC-FT?} 346, 1234, 2543, 2817,
PEAL STRRASE  TINE NAXINUE AVERARE STORAGE
E-HE 24-48 72-HR 9.50-HF
+ (AL-FT {HE:
29,50 16, id. 11, 9.
PEAK 3TAGE  TIME WAYIHZN AYERAGE STAGE
6-HR 24-42 72-HR 29,50-4R
+ o LFEET) (HR
114438 33, 0¢ 1144,37 1144,32 114,97 1141,75

CUNGLATIVE AREA 28,60 82 M}

YD OIIE QAT TWEORRY AT AT LI LT NLL QAT AT AL XD LRT TLL TLL LAT LIT FXT RAT LXT QXL LT LYY AL LAL WAL LEY ouyy oy i i

19222020220 80¢
b H
414 LK 1 221 COXBIKE 1-31 WITH 29 AKD 30
? t
980F080080¢241
ADD THREE HYDROGRAPHS

416 HC HYDROGRAPE COKBIKATION
1CoKF 3 NUKBER OF HYDROGRAPHS TO COMBIKE
23
1t e e 1t 284
HYDROGRAPH AT STATION 22
PEAK FLOK TINE NAXINUN AVERAGE FLON
‘ 6-HR 24-HR T2-HR 98.50-HR
¢+ ((FS) (HR)
(CFS)
+ §8264. 31.50 35439, 41517, 21152, 15832,
(INCHES) 0.369 1,104 1.688 1,746

(AC-FT)  27490. 823147, 125861, 130187,

CUMULATIVE AREA = 1398.10 S HI

T3 33D 2T LT TEL LI LT 22T AXE AR LLT PRT LRT BEE LAY L3P AEL OPITORIT RAT QAL LAT LA 23T AXL AXT A4L 43 aploper e i oty
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2828232223127 TS LRI LIREITRINTPR

9223224424743
H 1
417 KK 4 17 1 ROUTE HYDROGRAPH [-31 THRCUGH REACH 15
! !
i
HYDROGRAPH RQUTING DATA
418 &L ROUTIKG LOSSES
) aLoss 0.00 INITIAL (G52
CLoss 0.00 ADDITIQNAL FRACTION LOST
419 R3 STORAGE ROLTING
KSTPS 4 KUMBER OF SUBREACHES
“1Tyve FLOW TYPE OF INITIAL CONPITION
REVEIC =1.00 INITIAL CONDiTION
£ 0,90 HOEKING B AKD D COEFFICIENT
420 £C KORKAL DERTH CHANNEL ROUTING
AKL 0.0%5 LEFT QVERBAKK N-VALUE
AKCH 0,935 MALK CHARHEL K-VALtE
AN 0,055 RIGHT OVERBAKL K-VALUE
RENTH Q0833 REACK LENGTH
K31 0,0030 ENERGY SLOPE
ELKAY 0.0 HAX. ELEV. FOR STORASE/QUTFiGK CALZHLATION
CROSS-SECTION DATA
-=- LEFT QVERBANY --- # ------ KAIN CHANNEL -=--=-- + === RIGHT OVERBAKK ---
422 /Y ELEVATION  1056,00  1050.00  [048,00  1044,00  1044,00  1046.00  1055.00  1056,40
421 RX DISTAKCE 0.00  1866.00  2100,40  2130.00  2700.00  2790.00  3280.00  4300.¢0
mn
COMPUTED STORAGE-QUTFLON-ELEVATION DATA
STORAGE 0.00  187.09 384,80 599,14 830.81 108815 13TI.78  1681.4%  2017.28
OUTFLON 0.00 678,47  2182.44  4349.53 7322.15 10963.21 18277.24 20273.53 299¢3.71
ELEVATION  1044.00  1044.66  1045.33  1045.99 046,65  1047.32) 1047.98  1048.é4  1049.31
STORAGE  2788.57 3271.34 3827.51 4497.08 §160.06 5936.44 £786.23 7709.42 670¢.02
QUTFLON  39210.54 47074.23 S§987.37 66015.%4 77233.25 89715.39 103335.23 118764.00 135470.90
ELEVATION  1050.63 1051,29 1061.96¢ 1052.62 1053.28 1053.9% 1034.61 1055.27 1055.9%4
12Y WARNING 23t KODIFIED PULS ROUTIKG KAY BE NUNERICALLY UNSTABLE FOR OUTFLONS BETWEEN 4350, T0 150104,

231
PEAK FLOW
+ {(F5)
+ 58088,

2379.14
32351.08
1043.%7
9892.33
150104.33
1086, 64

THE ROUTED HYDROGRAPH SHOULD BE EXAXINED FOR QSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIKE INTERVAL QR INCREASING STORAGE (USE A LONGER REACH.)

224 1 1n 11
HYDROGRAPK AT STATION 17
TINE HAXINUK AVERAGE FLOK
6-HR 24-HR 72-HR 99,50-HR
(#R)
{CFs)

32,30 33304, 41433, 21137, 13777,
{INCHES) 0.3¢8 1.104 1,687 1,740
(AC-FT) 27424, 823i3. 128771, 129737,

&
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PEAR STGRACE  TIME MAYIKiE AVERARE STORAGE
t-HE 24-HR 72-HR 99,50-HR
(AC-FT) (hR:
990, 32.0¢ 946, 715, 422, 32,
PEAK STAGE  TIAE HAXIKUK AVERAGE STAGE
¢-HR 24-Hf 7Z-4f 99.50-48
+ (FEET) {HRi
1082.10 32,50 10%1.,90 1056.7¢ 1548.3¢8 1047 .40
- CURMLATIVE AREA = [398.10 34 K]

TRTOLIY PIFOXAY AT YXT VXL 3T LRY LNY XL NIT LXE PLE LEL NLT QXL MET MPD QAL LAY LIL XRL IXY XYY AL 1Lty iz i

j2284520 55 ¥ 2041
1 1
2100 1 SR ¢
! !
3332322224318
RUNOFF FRCX SUBRASIN 32
SUBBASIN RUKOFF DATA
425 B4 SUBBASIK CHARACTERISTICS
TAREA §2.40 SUBBASIK AREA
PRECIPITATION DATA
72 PR STORK 3,91 BASIN TGTAL PRECIRITATIOR
373 p1 INCREMENTAL PRECIPITATION PATTERN
0,00 0.01 0.01 0.01 0.0 0.0
0,01 .01 ¢.01 0,01 ¢.01 0.0!
0.02 0.03 .05 0.38 0.07 0.04
0.91 0.01 0.01 0.01 0.01 0.0
0.01 0.01 0.01 ¢.01 0.01 0,05
426 13 §C3 1035 RATE
STRTL 0.5 IRITIAL ABSTRACTION
CRYNBR 79.00 CURVE NUNBER
RTINP 0.00 PERCENT IMPERVIOUS AREA
427 U0 SC3 DINERSIONLESS UNITGRAPH
TLAG 5.05 LAG
133!
UKIT HYDROGRAPK
52 END-OF-PERIOD ORDIKATES
135, 440, 835, 1352, 2031, 2847, 17,
4763, 4641, 4358, 4032, 65T, 39T, 2659,
(384, 1207, 1042, 898, 762, 652, 562,
303, 256, 222, 189. 1é4. 140. 121,
5. 56. 4. 4, . 13, 28,

9. 3.

0.01
0.01
¢.03
0.01

 0.01

£208.
2208,
432,
103.

rraylaaainiitiniiiii

¢.01
(.04
0.02
0,01
0.01

4587,
1890.
414,

0.01
0.02
0.82
0,01

4734,
1616,
382,
Té,
14,

0.01
0.02
0.01
0.01

i
L3

IR U0 420 3 94
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m mn mn 221 0¢84
HYDROGRAPE AT ITATION  SUBIZ

TOTAL RAINFALL = .73, TOTAL (038 = 2,02, TOTAL EXCESY = 1,91

PEAK FLOX TINE KAXINGH AVERAGE FLOK
é-HE 24-AF 72-HR 99.50-4R
+  (CFS) (Kf)
. {CF5:
6774, 17,50 sd02, 2488 834, 642,
(IKCHES) 1.044 1,892 1.967 1,807
{AC-FT) 217, Ve 532 3N,

CUMILATIVE AREA = 52,40 50 Ki

IRSERSS A FE AN PR AN PR N 4IRS N ¢ AR ST RS2 AN S ARES AR 2 AR S AR S IR PPN PSR SE AR S AR AR P AR UN P AN DI AR E IS AR FS AR S IO DD ERF AN V2 40 $41

1933223382208
t t
428 KX t 2t COMBINE 1-1f WITH 32
! t
g
ADD THD HYDROGRAPHS
435 HC HYDRGGRAPK CONBIKATICN
1conp 7 NUMBER OF HYDROGRAPHS TD COMEINE
1t
1 1 1t ' Ht "
HYDROSRAPH AT STATION 23
PEAE FLOW TIXE NAXINUN AVERAGE FLOW
£-HR 24-HF 72-HR 99,50-HR
4 (CFS) (HR)
(CF3)
+ 58488, 12,00 55763, 42054, 22013, 16425,
(INCHES) 0.357 1.078 1.693 1.74¢

(AC-FT) 27651, 83413, 130983, 13508¢,

CUNULATIVE AREA = 1450.50 54 M1

32T 423 3EY LT AT LT YAL VAT AL LAT LAT PIL RBT BAL RBT RRL RRE AL RIT LAL AL LI AAT LT XX AL LAY QAT 3T 11 oprr o an

3808000820283
: z
431 KR ! 18 1 ROUTE HYDROGRAPH 1-32 THROUGH REACH 16
! H
280000000221

HYDROGRAPH ROUTING DATA



IR2P222222282 0000200 0000000082200280208222 21

ISP PRRRPRR222R2P 2R RS E RS M

41 AL ROGTING LOSSES
GLU.‘ G.00 IRITIAL (R5S
CLO3S 0.00 ADDITIOKAL FRACTION LOST
431 RS STORARE ROUTING
KiT#3 14 KUKBIR 0F SUBREACHES
ITep FLON TYPE QF INKITI4L CONPITION
REVRIC -1.00 INITIAL COMDITION
) X 0,00 KORLIXG R AND D COEFFICIENT
4314 RC KORMAL DEPTH CHAKNEL ROUTING
AXL 0,065 LEFT OVERBAN: K-VELLE
ANCE 0,040 NAIN CHAKNEL H-vAiuf
AKR 0,055 RIGHT QVEREAWM N-yALUE
RINTH SRIIX. REACF LERGTH
SEL 0,002 ENERST SLOPE
ELNAY 0.0 KA¥, ELEY, FOR STORA UTEL0W CALCULATICH
CREZI-SECTION DATA
--= LEFT QVERBANE --- # ------ HAIN CHARNE! ----=-- * === RIGHT OVERBAMK ---
43 &Y ELEVATION 930,00 28,00 924,00 920,00 $20.00 924,00 228,00 36,00
415 Ry DISTARCE 0, (0 700,00 1300,00  1400,0¢  15%0,00  1600.00  1800,00  2100.00
344
COMPUTED STORAGE-GUTFLON-ELEVATION DATA
STORAGE 0,00 112,48 238,24 37,7 534,17 702,49 884,72 1030,87 115,74
QUTFich 0,40 9, 1% 313.47 613,66  1053,60 1573.89 296,77 292828 3834.71¢
ELEVATIOK 20,00 220,53 221,08 221,38 922,11 922,61 921,16 923,68 924,21
STORALE 1926.,36  23152.9¢  28%1.74 428,77  4077.8%  4R(1.25 §ed4.41 6650.82  T0%LTI
QUTFLCA 8270,91  T795.27  9953.58 1IS67.+4 JIRTT.RD 16441,37 19030,04 22172.76 2579116
ELEVATION 928,26 25,79 926.32 926,84 927.37 927.89 928.42 928.95 929,47
118 NARKING 221 MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR QUTFLOMS BETHEEN 237,10 16443,

23

99,50-K¢8

16294,
1,182
133987,

99.50-HR

381,

99.50-HR

THE ROLT
THIS CAN BE CORRECTED BY DECREASING THE TINE INTERYAL OF INCREAS]
1 b pes 324 424
HYDROGRAPH AT STATIGN 18
PEAL FLOW TINE HAXINUN AVERAGE FLOW
6-He 24-HR 72-KR
+  (CFS) (KR)
{(CFS)
+ 57432, 36.50 54366, 41914, 2198¢.
(INCHES) 0.332 1.075 1.6%1
(AC-FT} 27256, 83130, 13082¢.,
PEAR STORAGE  TINE NAYINUN AVERAGE STORAGE
6-HR 24-HR 72-HR
+ (AC-FT) (HR)
1308, 36.50 1250, 941, 48¢.
PEAK STAGE  TIAME NAYINUM AVERAGE STAGE
6-HR 24-KR 72-4R
+  (FEET) (KR)
933.44 36.50 933.13 931.49 928,29

926,45

£D HYDROSRAPH SHCULD BE EXAMINED FOR OSCILLATIONS OF QUTFLOKE GREATER THAK PEAL INFLOKS,

NG STORAGE (USE A LQNGER REACK,)

i1 Page

91
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CUNULATIVE AREA = 1450.50 S6 MJ

TIDOLLL XL BXL BXT IXL LTL OTAT RLT LXT DXL XY ORIT LAY RAT PXY XA AXY PR OBRT RIT QAT Lrd RAT LAT XXX RAT rr o1y o1rr a1y o1 i1

3333222832228
! !
417 Rk 1. SURII 1
t !
e

RUKOFF FROX SUBBASIN 33

SUBBASIN RUKGFF PATY

433 B2 SUBEAZIY CHAFALTERISTICS
TARES 47,00 SUERAIIN ARES

FRECIPITATICN DATA

37l P8 TG 3,93 BASIN TQTAc PRECIFITATION
373 ¢l INCRENERTAL PRECIPITATION PATTERM
0.04 0.01 0.01 0,01 ¢.0f 0.0 0.0! 0.01 0,01 0.05
0.0! 0.0 0.0f 0,01 0,01 0,0! 0.01 0.¢1 0.02 0.062
.02 0.03 0.0% 7,38 0.07 0,04 0,03 0.02 0.02 0.01
.01 ¢.0! .01 ¢.Cl ¢.01 0.01 0.01 0.01 0.01 g.0¢
.01 0.01 0.01 .01 0.41 0.01 0.0t 0,01
44C LS 305 LO3S RATE
STRTL 0.50 IKITIAL ABSTRACTION
CAVRER 80,00 CURFE NUMBER
(38114 0,00 PERCENT INPERYIQUS AREA
441 4D SCS DIXENSTONLESE UNITGRAPH
TLAG 4.00 LAG

m

URIT HYDROGRAPKH
42 EXD-QF-PERIGD ORDIKATES
226, 704. 1354, 2259, 3405, 4414, 5042, 5309, 3308, 3042,
4615, 4103, 3443, 2739, 2215, 1819, 1495, 1266, 1049, 860,
110, 584. 487, 397, J28. 270, 223, 18¢. 132, 127,
105. 86. 1. 59. 51, 4. 3. 29, 22, 16.
9. 3.

m 1n 11 1n nr
HYDROGRAPH AT STATION  SUB33

TOTAL RAIKFALL = 3.93, TOTAL LOSS = 1.95, TOTAL EXCESS = .98

PEAL FLOW TIKE NAXINUK AVERAGE FLOW
6-H4R 24-HR 72-HR 99.50-HR
+ (CFS) (KR)
(CFS8)



ReeseoFPRReo22E2283002022220¢8084022288¢!

JXIJPPLTIALLINORAIINALLINGALT Fage

21

T

s T3, 16,50 6137, 30, 834, ald,
{INCHED] 1,214 1.97% 1,984 1,984
(AC-FT) 1043, 4360, 437 4773,

CUNULATIVE AREA

TIT AT XY RAT RXT AT 4irorrr ot an

47.00 54 K

I3 LXY TV ORTL RXD TYT BAL RAY LTI ORAL QXL LI LT PTT LXT BT AIT AT L3114 11y orer 1t

i
H b
447 KL H SyBI¢ 1
b H
o
RUNOFF FRO® SEERAIIE 34
SUBEATIN RUKOFF DATA
444 BA SUBEAZIN CHARACTERIITICE
TAREA 64,30 SUBBAZIN 4Rc#
PRECIPITATION DATA
72 P8 STCRY 1,53 BASIN TOTAL PRECIPITATION
171 Pi INCRENTNTAL PRECIPITATION PATTERN -
0.00 0.01 0.0i 0.01 0.01 0.0] 0.01 0.6: .01 0,01
0.04 0.0 0.01 (.01 0.¢! 0,01 ¢.0! 0,04 £.62 0.02
0.02 0.43 0.03 0.38 0.07 0,04 0.03 0.02 0,92 0.8
0,488 0.0! 0.01 0.0t .01 0.0! 0,01 ¢.01 ¢.0! 4,01
0,01 0,01 {11 {.0! 0.01 0.01 0.0! 0.01
445 (8 5C5 L1035 RATE :
STRTL 0.47 INITIAL ABSTRACTIGN
CRVNEF 81,00 CURYE NUKEBER
RTIN? 0,00 PERCERT IMPERVIOUS AREA
440 40 SCS DIMERZIGNLESS UNITCRAPH
TLAG 4.64 LA
i
UKIT HYDROGRAPH
48 END-OF-PERIOD ORDINATES
201, 661, 1259, 2082, 123, 4312, $321. 5973, 6304, 6341,
8197, 5790, ST, 4757, 4064, 3330, 2753, 2324, 1961, 1673,
1438, 1221, 1026. 866, 736, 624, 3. 443, 374, 3.,
269, 229, 193, 165, 139, 118. 99. 84, 11, 63.
3. 47. 40, 32, 23, 19. 12, 6.
m n nt n m
HYDROGRARY AT STATION  SUBI4

TOTAL RAINFALL =

PEAK FLOK TINE

¢ =

3.93, TOTAL LOSS

1.87, TOTAL EXCESS = 2.06

NAXINUK AVERAGE FLOW
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6-He 24-HF 72-HF 99, 50-K§
(s} (KR!
iCFS}
¢ 9668, 17.00 8132, 1547, 1122 8s01,
{INCHES) 1,189 2,053 2,043 2,063
(A(-FT) 408, T3 7074, 7074,

CURULATIVE AREA = 64,30 54 NI

DIPONIYOLIY IRY AT ORAL ITT LTI LAT RIY XX LT TIL LAY LXT ARD OINL OLRT QAL RAT LAX AXL ARY Ryy riz vdy rad el opri oYl irioinr i

128052380 241)
! t

TR ! 41 CONBINE [-32 WITF 33 AND 1s
! !

RSS2 RR PR3]
ADD THREE HYDROGRAPHE

445 Kl KYDROGRAPH (QNEINATION
100K# 3 NUMBER 07 HYPASGRAPHE TO CUKEINE
1344
m n: b 244 i mn
HYPRGGZAFR AT STATION 4
PEAY FLON TINE KAXINUR AVERAGE FLOW
6-HE 24-HF 7i-4% 99,50-4R
+ RS {HK
{CFS:
v 57543, 36,80 58116, 42285, 23787, 1778,
(INCHES) 0,328 1.007 1.69% 1,753
(AC-FT) 27330, 83872, 141541, 148014,

CUMULATIVE ARER = 1561.80 50 M1

TIE AT AT AT TTT LAT PTT LAT LT LA OXIL LA OBAT IXE DAL RXT LRT LXT AL LAT TTE AT LAT LILOLRT I3L LR OQdL 13T 4rronrp oo

9202020220824
3 4
430 KK 4 sUBls ¢
] H
1223028028208

RUNOFF FROX SUBBASIN 35

SUBBASIN RUNGFF DATA

432 BA SUBBASIN CKARACTERISTICS
TAREA 99.60 SUBBASIN AREA

PRECIPITATION DATA

372 P8 STORK 3.93 BASIN TOTAL PRECIPITATION



PR320 20220 082002328030 0220 0022002202222

373 81 INCRENENTAL PRECIFITATION PATTERR
0.00 0,00 0.0 000 000 0.0
0.00 000 000 0.0f 0,00 0.0
0.0: 0,03 0.05 038 007 0,04
0.00 000 001 0,01 00 0.0
0,01 0.60 0.0 000 001 0.0
€313 SC3 1037 RATE
} STRTL 0.30 INITIAL ABSTSACTION
- CRVNES §7.00 CURVE KUNBEF
RTIKP 0.00 PERCENT INPERVIDIS AREA
454 40 SC3 DINEWSIONLESS UNITGRAPK
TLAS 473 LA8
1
UKIT HYDROGRASK
49 EKD-0F-PERIOD DRDINATES
21, 71, 020, 4STR, g4tk TISD,
TXCI S15: TaRI. gS00,  SM42. 433,
1L 19, 1482, 1208, or, an,
450, 80 275, 23, 195, 170,
93, 1, 54, 47, . 7,
it 1t 1 11 111
KYDROSRAPH AT STATION  SUB3S
TOTAL RAINFALL = 3,53, TOTAL (055 = 1,36, TOTAL EXCESS = 2,57
PEAL FLON  TINE RAYINUX AVERAGE FLOK
6-HE 24-4R 7208 99.50-HK
£ UCFS) (KR!
(CFS)
¢ 18T, 1m0 15876, §037. 2297, 1662.
(INCHES) 1,482 2,553 2,573 2.573
(AC-FT1 7872, 13561, 13665, !

CUMULATIVE ARER =

99.60 Sa M

3665,

0.01
0.01
0.03
0,04
0.0i

BIPIIXLLIITILINLILILLLLILLIS? Fage

0.01
0.01
0.02
0.01
0.01

0.0f .01
0.02 0,62
0.02 0.01
0.01 Gl
9657,
277,
§23.
14,

9

£
v

TIT LTT 22T RTT BXL TTY BXL LY AXT ATL RIT LIT LLT BIT BIY 4R ARD PATL BER LTL 22D 12T 12 LI L1 XRT 211 131 431 3% apr pian

455 KK

432 RL

128202282820 24
! !
? 61
? 4
8388222822829

ROUTE HYDROGRAPH 35 THROUGK OLD CAMP DETENTION (UPSTRN OF C.A.P.)

ROUTE (OLD CANP DETENTIOK BASIN)

HYDROGRAPH ROUTING DATA

ROUTING LOSSES
QL0s3
€LOSS

0,00
0.00 ADD

1Ty
i

INITIAL LOS3

OKAL FRACTION LOST
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457 RS STORAGE RCYUTING
KsTes 1 NUMBER OF SUBREACHES
ITy# ELEY TYPE OF IKITIAL CONDITION
RSVRIC 0.00 INITIAL CONGITION
X 0,00 HORKIKG R AND D COEFFICIENT
458 SV STORAGE 0.¢ 163.0 32¢.0 483.0 £52.0 8160 R0 IMIL0 12220 1344,
459 S ELEVATION 0,80 .00 4,00 8,00 8,00 16,09 12,00 14,00 5,00 16,00
460 59 DISCHARGE 0. 15, 315, 585, 825, 1024, 1200, 1128, 1414, 1500,
n
113 it b2 44 H¢ 84 1244
RYPROGEAPY AT ITATIOR ¢
FEAY FLOK Tivg HAYINUKN AYERAGE FLOK
§-KR 24-4F 72-4K 99, 50-HF
¢ {{F5i (HE
(CFE)
* 6208, 21,54 8113, 4533, 2231, 1659,
(INCHES) {0,571 1,844 2,558 2,568
{AC-FT} 3011, 9794, 1357s, 13641,
PEAE STORAGE  TIME KAYIRUN AVERAGE STORASE
E-KR 24-HR 72-HR 99,50-HR
+ (AC-FT) (KR}
7724, 23.5¢ 75¢7. 6005, 2624, 1967,
PEAL STAGE TIKE HAXINUN AVERAGE STAGE
6-HR 24-HR 72-HR 99,50-HR
+  (FEET) (HR)
68,29 23.5¢ £7.25 54,20 24,92 18.14

CUNULATIVE AREA = 99.60 S¢ Ml

31T B3P 433 B3P YA PIT TAT IXT BLY 23X DXL AL PIT LAY RAL LAT BET DXL BRL LIT XXL AL LXT LXT L& RXT OBLP 3T 1% n3 rh in N

0229822 022028221
! 4
461 KK t 19 ROUTE KYDROGRAPK 35 THRQUGH REACK IT
: !
2828200082821

HYDROGRAPH ROUTING DATA
467 AL ROUTING LOSSES

aLoss 0.00 INITIAL LOSS
CLOsSS 0.00 ADDITIONAL FRACTION LOST
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47 A8 STORAGE RQUTING
N3TPS 24 KUKBER OF SURREATHES
1mye FLOF TYFE OF INITIAL COKGITION
RS¥RIC =1,00 IKITIAL COKDITION
X 0,00 BORKING R AND D COEFFICIENT
454 RC KORMAL DEPTH CHANKEL ROUTING
ANi 0,060 LEFT OVERRANE K-y Aiitf
ANCH 0.035 NAIN CHANKEL K-VALJE
- AR 0,080 RIGHT QVEREANL N-YVALGT
RLNTH 105000, REALK LENGTH
SEL G.004% ENERGY SLOPE
EiKay 0.0 MAX. ELEV. FOR STORAGE/DUTSLON CALCu:ATION
(RESI-SECTION DATA
—== LEFT OVERBANE —== 4 =c-ce- KALK JHANREL ----e-- # --- RIGHT QVERBAN, ---
$85 BY ELEVATION 002,00 (003,80 [662,00  fG00,6%  f@ F002,05 100100 fid4, 60
45 5N DISTANCE 0,00 200,00 400,00 606,60 1000.00  1260.00  148C.00

CORPUTED STORACE-QUTFLOW-ELEVATION DATA

Toaslt h 112,87 M47.120 402,92 S8 TT8.38 998,204 124,00 150424
QUTFLOW 0.0¢ 4,35 153,35 J1S.e8 0 §34.%c BILDT O 11E4.00 1357 0% 47
ELEVATION  1000.¢0  1000.21  [000.42  1000.61  1000.23¢ (001,08 001,26 J001 47 1001.68
STORASE  2097.88 447,47 2RINDG 0 J274.41 TTRILEE 427360 4BIT.T4 0 S444.R1 609488

QUTFLEN  J278,39  4125.8%  S047.T71 410%,25 T285.04 830,32 987611 1138923 12%:2.41
ELEVATION 100,11  1002.37  1042,31 100274 JOQZ.9%F 100316 1003.37 100356 1003,79

31 WAPKING 237 NODIFIED PULY ROUTIKG MAY BE NUNERICALLY YNSTABLE FOP OUTFLON: BETWEEF 2085, TO 1430,
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONT OR DUTFLOME GREATER THAN PEAE IRFLONS,
THIS CAN BE CORRECTED BY DECREAZING THE TINE INTERVAL QR INCREAZING STORASE (USE A LOKGER REACK.!

e o4 mn " 1
HYDRCGRAPH AT STATION 19
PEAK FLOK TINE BAXINUM AVERAGE FLOW
6-HR 24-Hf T2-H# 99, 50-Kp
+  ((FS) (KR)
{CFs)
+ 8175, 28,00 60783, 4873, 22¢5, 1643,
{INCHES) 0.367 1.821 2,537 2,547
(AC-FT) Je14, 9675, 13476, 13325,
PEAK STORAGE  TINE RAXINUN AVERAGE STORAGE
: 6-HR 24-H4R 72-HR 99, 50-KR
+ {AC-FT) (KR}
138. 29,00 136, 115, 61, 4.
PEAK STAGE  TIME BAXINUN AVERAGE STAGE
6-HR 24-HR 72-H4R 99.50-4R

+ (FEET) {HR)
1002.75 29.00 1002.73 1002.47 1001.50 1001. 11

CUNULATIVE AREA = 99.60 S@ Al

97
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PTG SR AR AR UR E A A S AR St IR IS AR AR CR AR 2 AR PR AR SR AR AT AR PE AR OO SR ER I AN SO AR 22 AR SO UREIIN IR IO AR DARIT AR SRURES NSS4 2220 £ 2

0839290852424
H 1
467 KK ! SUE3e 7
H b
i

RUNOFF FROM SUEBASIN d¢

TSUBRACIN RUNOFF [ATA

4.7 B4 SUEEASIN CHARACTERISTICS
TARES 163,10 SUBEASIN ARzA

PRECIFITATION DATA

371 Pk STOAH 3,93 BASIN TQTAL PRECIPITATION
373 P INCEEMENTAL PRECIFITATION PATTERNW
0,00 4,0 ¢.08 (.01 0,01 0.01 0,01 0,01 0.01 N
&,0] 4,01 .08 0,01 G.01 0.0i ¢.i! 01 6,02 .87
0,0 0,03 0.0% 0,38 0.07 0,04 0,01 ¢.02 0.0z {i, 51
0,01 6,01 ¢,01 ¢.01 0,01 0,01 0.0 0,01 0.0 0,01
0,01 .03 0,01 0,01 8,00 G,0f 0.01 ¢.01
470 L8 SC5 LO55 RATE
LTRT: (.53 IKITIAL ABSTRACTION
CRYNES TG00 CURVE NUXBER
RTINF (.00 PERCENT IRPERYIQUS AREA
471 4l SC3 DINERSIONLESS GNITGRAPH
TLAS 12,25 LAG
$44

UKIT HYDROGRAPH
125 END-QF-PERIOD ORDINATES
ié. 131, 7. 454, 630, 8s7. 1084, 1342, 165t 1954,
2387, 2781, 3202, 3881, £1¢0. 4384, 4967, 3307, 53895, 3862,
8013, 6167, 6233, 6278, 6303, 6278, 6253, 8183, 6013, Sgel,
Sé8¢. 5509, 3320, 3118, 4317, 4664, 4412, 4135, 1832, 33,
3278. 3028, 2811, 2635, 2438, 2307, 2156, 2017, 1891, 1763,
1673, 1581, 1489, 1397. 1305, 1229, 11353, 1078, 1002, 927,
87¢. 826, 7735, 12§, 674, 637, 39, 561, 523, 435,
438. 430. 402, 374, 147. 328, 309. 290, 271, 252,
238, 224, 211, 197, 183, 173. 163, 153, 142, 132,

125, 1. 110, 102. 93. 90, 84. 7%, 74. 69,
17 63, 60. 57, 54, 1. 48, 4. 42. 3.
3. 33, 30, 28. 23, 2. 20, 18, 13, 13,
10. g, S, 3 0.
e 11 1 244 384

HYDROGRAPK AT STATION  SUB3¢

TOTAL RAINFALL = 3.93, TOTAL LOSS = 2,02, TOTAL EXCESS = L1.91
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PEAL Filk TINE

NAYIRUK AVERASE FLON

BINIINNINIIRIIRININI LA 00: By

4-HR 24-48 T2-HF 99, 80-KF
r I(FS) (KE)
{(ri)

+ 10454, 25,50 10351, 7213, 787, 2017,

(INCHES) 0,890 1,651 1,907 1.207

{4C-FT) §111, j415, 16587 14587,

Cams ATIVE ARES = J83,10 86 8!
PRPODED XX LR PYE LRY XD OPAY OLRL XYL LR RDE DO OPTT TXX XAL RXY LXT XLY LI OLXL RAD LIV ORAL LD ATLO12P orid orvs oryr i oiy

tirersrertd

T30 H R CONBINE =18 §ITy 15 AND Ie

traviienrieiy

.
AT THRLE wy it

FRAEpl

474 EI EYQROGLEEM CQMRIRAT N
84 I KGERir GF ¥
112 m 1 941
HYDFGORAFR AT STATION 5

PEAK FLGK TiKe

6=HR
+ {(F3) {HE)
{CFS!
+ 67675, 36,00 6510¢,

{INCHES) 0.332
{AC-FT) 32284,

BAXINUN AVERAGE FLCW

24-KE Ti-HR
s1¢e) 288138,
1.058 1.762
102232, 171481,

CUNULATIVE AREA = 182450 S¢ )

111

99, 50-KK

21424,
1.810
176145,

~

9

ol
»e
bl

IIT ALY IRY BIY LI BT LAL QAL QAL AT LXL AXL PXT LTY DAL LAT LR LT AL LT LAL QAT R1T 4ETOALL A;T AR o103 4 i oar in

32492822000 0¢4
b 4 t

475 KK ¢ 20 1 ROUTE HYDROGRAPH 1-35 THROUGH REACH 20

4 H
1222¢3200¢82¢

HYDROGRAPH ROUTING DATA

476 RL ROUTING LOSZES

aLoss 0.00 IKITIAL LOSS

CL08S 0.00 ADDITIONAL FRACTION (08T
477 RS STORAGE ROUTING

KSTPS 6 NUNBER OF SUBREACHES
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TILXILIZLALIIA2I22ABAALLILALLL Pace

1Ty FLON TYPE OF INITIAL COCNDITION
R3VRIL -1.006 INITIAL COKDITION
X 0,00 OREING R AKD D COEFFICIENT
478 RC NORMAL DEPTH CHANKEL ROUTING
ANL 0.005 LEFT OVERBAS: W-VALUZ
AKCH 0,040 KAIN CHAKNEL K-VALUE
AKR 0.060 RIGHT OVERBANK N-¥ALUE
- RLXTH 30729, REACH LENCTH
) I 0.0024 ENERGY SLOPE
ELHAY (.0 KAX, ELEV, FOR STORAGE/CUTFLOK CALCULATION
CROZE-SECTION DATA
“== LEFT OVERBAKK === ¢ -=-ve- HAIK CHARNE!L ==----- # === RIGHT GYEREAKY ---
430 kY ELEVATICN 848, G0 B4e, 00 B4z, 00 840,00 B4¢.00 842,00 B4t.00 848,00
477 RY [ISTANCE ¢.00 400,00 02,00 {000,000 1100.00  [S00,G0  1800.00  2300,00
1
CONFLTEDL STORAGE-QUTFLON-ELEVATION DATA
STCRA5E 0,08 48.4¢ 134,44 257,78 418.77 €17.02 841,35 1087.57 135568 (845,67
QUTFLOK 0.0¢ 36,82 210,78 8737 167G IR4E2.3T 0 J0MIL84 0 420,45 Q74,0 T97e.42
ELEVATION 240,00 840,42 540,84 841.2¢ 841.¢8 B42.11 842,51 842,95 843.17 841,78
TORACE 195785 2281.31  2648.,97  3024.5¢ 342193 I854.55  4341,10  4R8R1.5T  M482,11 413712
OUTFLON  10128.45 12534.34 ISI9G.IT 18124,32 21317.47 24602,22 28203.8% 32174.92 JedBe.B) 413%.4¢
ELEVATION 844,21 844,41 845,08 845,47 845,87 f46,12 846,74 847.16 847,58 843,00
b §91 11 1 111 11
HYDEGGRAPH AT ITATION 20
FEAL FLON TINE NAYINUN AVERAGE FLOW
6-HR 24-4R 12-HF 93.50-HR
+((F5) (HR)
{CF3)
# 67261, 37,80 64803, 1837, 28784, 21316,
(INCHES) 0.330 1,057 1.760 1.801
(AC-FT) 32135, 1028%¢, 171276, 175288,
PEAK STORAGE  TINE BAXIRUK AVERAGE STORAGE
' 6-HR 24-HR T2-HR 29.50-HR
+ (AC-FT) {HR)
1610. 37.50 1534, 1260, 740, 397,
PEAK STAGE TIRE NAXINUM AYERAGE STAGE
6-HF 24-HR 72-HR 99.50-HR
+  (FEET) {HR)
850.2¢ 37.50 850,09 848.92 84¢.41 845.00

CUNULATIVE AREA = 182450 S0 Ml

100

XY LIT D03 131 B3RP LT LER B3R 213 BDD RDP B82 21D 213 BID B3P BRE GRT BT BRL BED BIT AP BXE RT3 BAT AT Ra1 pap 11t drd At

uurnnnun

H
481 K1 4

4

SUBYT
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14 !
uunnnnn
RUKOFF FRON SUBBAZIN 37
SUBBAZIN RUNGEF [ATA

483 BA SUBBASIN CHAFACTERISTILS
TAREA 458G SUBBASIN ARES

- PRECIPITATION DATA

372 PR SToRM 3,91 BAIIR TOTAL PRECIPITATION
KRR INCREXMERTAL FRECIFITATION PATTERK
0,00 0.0 0.0 0.0% ¢, .01 &.01 (0! ¢.04 0,0!
0,01 0.41 0,1 &, 0,01 .04 0,01 (.01 3,02 b,
0,02 0,03 g,0% ¢.13 0,07 0.04 .03 6,02 0.0
(.01 (.01 0.0! a.,01 [t 0,01 0,01 0.0¢ gLy
0.0] 0.0 0,01 0.90f 0.0! 0,01 0,01 0,05
484 (3 50T L05T RATE
STRTL O.41 IRITIAL ARSTRALTION
CRYKNER 83,00 CURVE NUMRCR
RTIRP (3,00 PERCINT IMPERVIOUE AREA
4285 UL SC5 DIKENGIORLESS URITGRARS
TLAG 4,43 LAG
mn

UKIT HYDROGRAPH
4¢ END-0F-PERIOD ORDINATES
{85, RROR 1ele, 1674, A, 3434, 4130, 4357, 4714, 4790,
4472, 4129, 1733, Jais, 2638, 2148, 1800, 1507, 1271, 1089,
913,

786, 641, 340, 43¢, 380, 320, 265, 224, 188,
1ed, 134, 113, 9%, e, 7. 37, 49, 43. 17,
0. 24, 19, 14, 9. 4.
n i n m ne

HYDROGRAPK AT STATION  SUBIT

TOTAL RAINFALL = 3.93, TOTAL LOSS = 1.7C, TOTAL EXCESS = 2,23

PEAK FLOW TINE KAXIBUN AVERASE FLON
6-KR 24-HR 72-HR 99.350-4R
+  (CFS) (KR}
(CFS)
+ 7718, 16,50 6451, 7. 914, 681,
{INCHES) 1,310 2,215 2,226 2.22¢
(AC-FT) 3199, 11, 3436, 436,

CUNULATIVE AREA = 45,80 S@ NI

BT ORPT RIP LRT YEL YRY LRY ABY LIT BRY RIY BIT AT TEY LT LAT LAL LXT FAT AT LR RIY REL RRT RRL AR AR TILOREL 411 oqnr 44 AW
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trrrsaarinn
t 1
s6e KK 1 01 CONRINE 1-3¢ WITH 37
t 1
1etettiit I
ADD THE HYDROGRAPHS
488 HC HYDROGRAPH CONEINATION
HeLE 2 NUZEEL GF HYDROGRA®HS TO COMBINE
- 111
1 11 1 1 11
KYDROGRASH AT STATION 2 :
PEa FiiE TIHE BASINGH AVERASE FUCH
£-HR 24-4R 72-HR 9%,5G-HR
TN (KK
(CFS)
PR F TR VR §434%, §2145. 29589, 18TE,
(TKCHES) 0,322 017 176 136
(Re-FTi WMSe. 103431, iTeDe?, 180725,

CUMULATIVE AREA = 1870,20 20 X!

RIROFF SUMMARY
FLOK IN CURIC FEET PER SECOND
TINE 1IN HOURE, AREA IN SQUARE MILES

PEAK  TIAE OF AVERASE FLON FOR KAYINGK PERIOD BAZIM RAYI®Y Tise 0f
OFERATION STATION FLON PEAK AREA STAGE KAY STASE
¢ 6-HOLR 24-HOU# 72-HOUA

KYDROGRAPH AT

* U8 ¢ 7279, 18,50 6534, lres. 1076, 67,00
ROUTED TO
+ ! 7110, 21.00 6339, 1128, 107¢. £7.00
¢ 220293 21,06

HYDROGRAFE AT

+ St 2 10430, 29.00 10270, 7912, 3147, 185.00
NYDROGRAPH AT
+ stB 3 5890, 17.00 5043, 2234, 749, 43.00
3 CONRINED AT
+ 1 16521, 22,30 16222, 12504, 3171, 293,00
ROUTED TO
2 16451, 24.50 16077, 12466, 3163, 295.00

2085.05 24.5¢

HYDROGRAPH AT
+ sug 4 4125, 15,50 3101, 1172, 391, 21,60

HYDRQGRAPH AT
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+ SUB4A 3440, 5,50 262e. 1004, 335, 18,50

3 COMBINED AT
+ Z 17871, 23.50 17400, 13462, 5882, 335.10

HYDROGRAFH AT
+ sug s 9311, 15,00 6690, 2443, 813, 48.70

2 CONBINED AT

+ . 3 19453, 22,80 18335, 15480, 665¢e, 183,80
ROCTED TQ

+ 3 19501, 23,50 18947, 15436, 6659, gl

. rire s e
. 2024, 21 23,5

HYDRGERAPE AT
+ SUB & 5328, 14.%0 3447, 1287, 429, 2

[
P
=1

YRRIGRARY AT

+ S48 7 6855, 16,50 5465, 2238, 748, 44,70
3 CONBINED AT
¢ 40U 1600 21264, 18448, 7858, 452,20
QUTED TE
4 26730, 16,00 22248, 182¢2. 7832, 452,20
1944,72 18,40
HYDROGRAPH AT
+ SUB 8 6274, 15,00 4434, 1634, 545, 31.30
HYDROGRASH AT
+ SUBEA Med, 14,50 2457, 84, 262, 16.20
3 CONBIKED AT
+ § 39, 18,00 26075, 19524, 8641, 499,70
HYDROGRAPH AT
+ SUB 9 10078, 15.00 7392, 775, 909, 52,20
2 CONBINED AT
+ 6 36933, 17,50 30286, 21849, 9546, 551,90
ROUTED T0
5 672, 15,50 30201, 21784, 9545, 55190
1889.47 18,50
NYDROGRAPH AT
+ SUB10 3610, 14,50 2426, 853, 284, 17.00
HYDROGRAPH AT
+ SUB!I /AL 15,00 214, 973, . 20,20
3 CONBINED AT
+ 7 39628, 18.50 32637. 23239, 10150, 589.10

ROUTED TO
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é IgeLT. 18,50 12557, 23158, 16133, 387,10
1825,0¢ R
HYDROGRAPK AT
* G35 2648, 14,00 1582, 332, . 10.60
HYDROGRAPH AT
¢ SUEICA 2816, 1L 1527, 497, 16¢. 2.%¢0
3 LONBINED AT
¥ § KERTLE P R 13171, 23597, 10460, 605, ¢h
RYDROGRARE BT
+ ius13 8957, fe 80 gave, 1303, 1103, 68,70
o COREIsIE AT
¥ ! 45378 6.5 19115 24472, 1363, (78,3
BYDROSr 48% AT
+ SLELE Jisd, 1550 2423, LRV 311, 18.e8
2 COARINED &7
+ i et 18,5 40247, 7, 11873, 69¢,%0
RGHTED TO
+ 7 44014, 22,00 40128, 7147, 11846, £35,90
1771.33 22,08
KYDEOSAARE AT
¢ SuRis EET P VL 2475, 813, 278, 1470
BYDRQZaaFH AT
+ SUBis 6309,  13.5¢ 3441, 1113, I, 19.76
3 COREINED AT
* 11 44391, 71,50 41164, 27682, 12492, 730,36
RGUTED TO
+ 1 44251, 22,50 40703, 27588, 1218¢. 730.30
¢ 258,67 22,50
ROUTED T0O
. 8 43683, 24.50 40446, 27524, 12374, 730.30
+ 1816.97 24,50

HYDROGRAPH AT
+ sus17 5489, 14,00 3273, 1087, 366, 21.00

HYDROGRAPH AT
+ SuB1s 4891,  15.00 3503, 1274, 428, 24.40

3 CONBIRED AT
+ 1 44910, 24,50 41393, 28177, 13128. 175,70

ROUTED TO
+ 12 44836, 25.00 41548, 28165, 13115, 175,70
* 1444,86 25,00

—
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HYDROGRAPH AT
4 SuB:? 3328, 1300 1334, 490, 163, 10.60

HYDROGRAPY AT
+ SUB20 435, 15,00 4992, 2388, 883, 50.70

3 COMBIKED AT

+ _ il 48171, 24.5¢ 44897, 30403, 14144, 837,00
FYDROGRAFE AT

t SUB2:A 9939, 20,08 289, 4981, 1714, 84.40

ROUTED TO
+ 10 9ier, 24,50 8443, 4945, 1714, 84,40

* 1724.4% 24,50

BYDROGRARH AT
* SUE2! 33 19,50 880, 454¢, 1564, 76.80

2 COMRINEL AT
+ 14 15637, 23.00 1463¢, 942¢, 1274, 1el.2¢

RGUTER T6 .
* i 750%, 3130 7il, 288, 2678, 161,20
+ 1428, 11 31,56

2 CORBINER AT
+ 15 S1945, 25,00 48¢34, 35132, 16794, 9%¢e.20

ROUTED TO
+ H( SI862.  23.50 48703, 35127, 16780, 998,20

+ ) 1365.29 20,30

HYDROGRAFH AT

+ SUB22 5310, 14.50 3578, 1259, 420, 25,10
2 CONRINED AT
+ . 16 5243, 25.50 49148, 35494, 17153, 1023.30
ROUTED T0
11 52220, 26,00 49067, 35484, 17135, 1023.30
1286.23 26,00
NYBROGRAPH AT
+ SUB23 1784, 14,00 1080, 365, 122, 7.90
2 CONBINED AT
+ 17 52331, 26,00 9161, 35571, 17231, 1031.20
ROUTED T0
+ 12 52163, 21.00 49095, 35560, 17215, 1031.20
t 1270.48 27,00

HYDROGRAPK AT
+ SUBZ4 2154, 14.50 1439, S8, 173, 11,20



HYDROG&APK AT
J CORBINED AT

ROUTED TO

KYDRORAPE A7
2 COMRINED AT

ROUTED 70

HYDROGRARH AT

2 [OXEINED AT
HYPRGERAPE AT
KYDRGGRAPH AT
3 CORBINED AT
HYDROGRAPK AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

RoUTED TO

i

SURDT

2

SuB29

15

sUB30

<<

JIRALIRALILALLLOTLILITLLLIILILITINILILNN

3294,

52898,

340,

710,

700,

16.50

26.50

28,00

15,50

28,40

1.5t

T

L]
-
o

13.060

3180

17.00

35.00

36,00

17.00

28.00

2713,

49521,

6240,
50215

duts

49473,

7451,

945,

S0410,

4195,

2721,

34405,

1373,

140,

340,

316¢.

698.

38197,

2348,

JeBig,

Jaent,

37847,

3190,

837,

40535,

6022,

33,

339,

1401,

693,

384,

17709,

783,
1834¢,

18327,

19024,
1328,
286,
20427,
2021,

336,

336.

469,

411,

TIRRTALDLLILLLLTLLLLL2IL2L0522 Pace

24.90

1067.30

1067.30

42,40

1109.7¢

62,10

62,10

1171.8¢

§4.40

12,00

1268.20

101,30

101,30

101,30

28.60

28.60

1183.3¢ 28,08
10%7.23 1.5
P18 25,0

1408.87 35,00
1201.80 36,00

1187,3¢8 28,00

He



ROUTEE TQ

J COMBINET AT

ROUTED TO

HYDREOFAPE AT

A pANLILIT AT
2 CONEINED A

ranLTen n
ROITEL TE

HiDagga ARy 47

HYRROGRAPH AT

3 COMBIRED AT

ROUTED TC

HYDROGRAPE AT

3 COMBINED AT

ROUTED TO

KYDROGRAPH AT

2 COMBIKED AT

1¢

17

SUB3Z

SUB3S

19

SUB3s

5

20

SyB37

2

JRESRERRERPERRRELRICRORIROL2IR22222 8282 £ 21

704,

10634,

67673,

67261,

7718,

67296,

36,00

31,50

17,80
12,00

i

36,50

16,50

17,640

35,50

17,00

29,60

25,30

36.00

37.%0

16,50

37.50

$5439.

35304,

6137,

8152,

6078,

10351,

63106.

84805,

6431,

64849,

41499,

2668,
42084,

41911,

2501,

1549,

4878,

7239,
51898,

31857,

27128,

S2146.

428,

21132,

[P
~1

211

.

894,

22013,

2198¢.,

8¢,

1188,

23787,

22635,

28818.

28784,

914.

29389,

IPXTJXDDLLXDIDINERLLLING 222 Paoe 107

28.60

1398.10

13%8.10

1436.56G

47.00

€4,

136188

99,60

99,60

99.60

163.10

1824.50

1824.50

45.80

1870.30

1144.32

052,

911,344

100275

850.26

3, 04

23,50

n2.m

37,90
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STOREM PRECICITATION vVoLumeEs
R McArttiuv 1/ ey

PURPOSE . Precipitation volumes ave rc5mmd as> wput
}o he ™R -20 vovnball - mineFf waodel. The Freguoncy of
the precipriwtuen omounts by duvation ave used as
+he basis of cs(—v-ma(-mq tUe Flooa F-ftjua{oq.

PECCEDUVERE . The Pvtapv‘-u‘-wu are fabra From “INOAA
Atlas 2, Prec qsa&-ag-wu—FWZueucA.( Atlas of the Westevn
Uniled Strfes - Volume Vil Avizoma”; Nws, NOAA, UsDe,
Procedurrs autltaed 1v Has souvce were Fotlowed neludivg
usmg a gqrid o detevmme Hae avevage prec: priw St ovee Hhae
awa of m%-en:sfj) conveesion of parthol dumbron to aunual
Sevics dervabron of shorter durabén precs ps fubean voluwnes,
and point-to-arcal adjustments.
. The recomvmend g leamy o f TSC TECWNICHAC No\‘e—ﬁ*(czowev-
Po-C (Bev.T) weve ats0 Cv”ow:.‘d. M UsIng NV%A‘HRI>?.
Due to the ame sizeof the emtibubing ara the
area was divided vato S ovwbarers +u deteemine i F
theve wasa sgwmbicant diflerrace in avevage pornt
values by gesgqvap hica( location, The & subdivvons
melnded '
R - the aree above Rguila. (Fhe upper parfo f the D.A.)
B’ ~Hhe novth side of McMubtea Vollee; bounded by @nkand)
Wosh alon, e coutt side angt Fhe Harcuvar viguafaons
on e nordh siclr,
- e souftr side of Me Mttt 1/4//37, boundes on he

1 § ! "lgi

&

J4

nor% é7 Censpnnel LWnsh #riel &/pag oo sou A £7
e ﬁ‘arp ugtrefa W‘VIHQ



£

D - the norfhwest Parﬁ of /fafzuoﬁa’fe anfc«T sncloding
Tig e U/aak, Centtnrte Wzl a5 the Southecrn Bovndany
E" e wesf pa(#of o r ;ua/m/a' (/Q'ffcq bowunded g1t
e wrest by the Jow wleve feav ex fensiou o tHre L, Hle
Hor} wohole Moun trins gund Fhe En?/'fn,'/ v abaiss
avid pn tHhe Tasi 57 Confrani! eask
E1F by 9-r}of‘pormh were useel fo derjve e awesgr posn
JPreceps e feam volumes
Point-to- arca reduction. wes done 57 assume flc
cenber (maximund conteibufren ) o F fhe stormm 0 flr
Jowev partof flc waterstied oulf c/ccn:aal'n, ermotenl”

s an upstreann direciwonw . THE drainege artas werre

accn e feol Frvn:n % /amsf'oo;nf' w1 Fhe wa bershrAd
o e ﬁf}/?t’é"'po;ﬂf. Pwnf-ﬁ;—drr’;«/vé&ér.s e
alfered fo reflect masor changrs 1u Fhe accumulaled
dramafc o rea - choncf 300 M% Fhere 13 by Hle change 'n

: ;%e/:amf—!-o~ar~m curve fov ¥re zc/-ﬁm}r C/Qroﬁu;t.'n

sdarms .

RESULTS §CONCLUZIONS i Dernvafeain of average pornf-precps fas
R Eﬂahaﬁ flre S swbdiviarens. carckeded #o el Hrre 15

wo Fa S5 keaa drfterverte i1 geograp bheia !l /ocaﬁpb-rr.v
There one average velue whs used Ror racks freguciicy. ThH

resubfs are presegfed q/ow7 witt Fhe areal reductrons for

the 29-howr and Fhr G -hoyr sforrr durefrens .

The 2y-houv durdfeom s besF swibed Fo £1F Hpe Frre
o F coritentratiom fov $he cntire qrea . THe & -hewe dutatrsig

~ —2 oA (. on s e nﬁrﬂj@f'&-’
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ALI2onN~A
LAl A HFhyr

DELIVATION OF RREAC PRECINITATICN

g/ea/p2

HAROUAHARLA VALLEY WATERSHED

VoL UM ES

TP BE USED IN IHE TR-20 ANRLYMlS OF CENTENr/fye WasSH

PART oF G -HOUR PRECIPITATION VOLUMED FOR SELECTED BETURN PERioD.
mekmf AREM. S00-4R| 100-YR So-re| os-vE wo-re| &-ve v
REOK v :
VA Crok .
Fel ro Po | Aeea L] POINTI Ve POIKT] AREA] POINT| AkEA VINT| AR PrINC AL EA] POINT) 13884
oot 122 aa;a,z 4,513,719 376 288| 301250 2.c2 2181210 1.75}1.72| 143} 1.IL | 6.97
ois1 132 "ig;fg, 378 2911 2.53 z20l: w72t 199 017
i R
02q ISI R, et 38z| |2 25 222 178 19¢ 0.98
oz szl 0.9¢2 A z23] . ] ' ,
St IGETD | £33 335/ 270 252 2.0z 163 1.2
w;///




REITZONA
L. McArYr

OELIVATION OF RREAC PRECIPITRTION VOLUMES

7O &£ USED

HECOUAHALA VAEY WATERSHED

2/8/83

IN THE TE-20 ANALYSIS OF CENTENANGL WASH

Paer :: ﬂ 24 HOUR PRECIPITATION VOLUMES EOR_DELECTES BETURN PR
bawmiao] ALEAL| SPO-YR| 100-YR| SU-YR| 2SYR 10YR S-YR R-Y2
—REA | pebuenel
Facrodjl
F| To POINT | RREAL] POWT | pesad POINT | AcBAL] POIRT] NRSAY POIKTAZEL] POINT| AREAL POINT] ALEA
N $.5 'f@ 3.71 3.2 258 2.10 /140
oo1| 122] 0.908 499 a.8d\ |3.37 291 2.3y 1.1 2%
oO1S] 132]f 0.91Z S.02 } 3.83 3.38 292 238 1.92 1.28
0201 1S5) || 0.91¢ sefl 38 3,40 243 2.3L 1.92 1.28
oz 1S o-269 &.33 4.2} 360 =./0 2.S0 2.03 1.3¢

% REFEE TO TR-2ZO FoOR

IDENTITY OF LOCATIONS
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BE20NA
. NeA ritiur

E/20/52

HARQUA 5 CA VALLEY WATEESHED

COMPUTIATION OF MAKIAM UM ANNURL PRECIPITATIIN

FREQVENNCY VALVES rFOR

/

G HR ¢ ZY HE DURATIONS AVANAAL SELIES

FOR ENTIRE DRAINVAGE RLEA FLOVE A2OFOSED
CENTENNIAC WALH LEVEES

b HOUR pueAmon

Z

MNP PLOTTED VALVE
FEEGRERLY |  VALUE FAaco & VALUVE USED
(Ve (r3) anD 6 D)
(500) (4:8)
100 2.3¢ 7.00 3.3¢C YL -
S0 3.0] 1,00 3.0/ 3.01
rAY 2.l 1.00 2.6¢ 2.2
10 2.1L 9.99 27149 2.40
S 1-82 0.9¢ 1.75 (.72
z 1.22 0.88 /1.0 1.1¢
USE. :
Y - HOVR DUVRATON
(590) . (5.5)
loo “4.1S 1.0D S 4.25
SO 371 . /.00 3.7/ 3.7/
A 3.28 1.0 325 3.20
/0 2:62 094 2.59 2.5¢8
5‘ 279 0.9¢ 2./10 2.10
- 2, : [-S7 088 ~1.38 1490




-

REIZONA : HACOUAHALA VA LLEY wRTIBESHED
EMcArthur 8/2¢/83
COMPUTATION OF MAXIMUM ANNUAC PRECIBITATION= Z 2

ERSQUENCY VOLUMES FOoR oHEZ € 24 HR DURATIONS ANNUAL SERIEL

& HouRk DuRATON ,
A 2 : c (Y

: . €
ABOVE AGUIRA] NORTHIIDE OF SOUTH 3IDE 0F | NW Palkx of W PaerT OF
FRERV. . MEMULLEN VAU M EMIIEN VALY HARGUNAA vauLY | IHAN QVAHALE Vsl
=N [FAuad MAP] pLoTIe) VAL WAL |PLoTe v, MAP m:mJ \/uuﬂm PLOVEY WAL, MAD] PLOTTE] vALLE
VALVE] Vg | UED] VALLVE] Vv, Ut vaAuK \vRUE| (SEOD[VALVE | VA Beol VALLE! VAU UMEH
() (o | @) [@n) LeEnd [EndlEnd [¢End [z () J(d [End [(Tnd ETud | (End|(Tn)
(5o (435) (439
100 | 100} 33c| 220 {342] 3.25] 335 3.3d 3.3¢ 337|387 334 321 | 3.35
!
SO | 1100} 3,03! 3.03|3093| 300{ 3.9 302 3.02 3.03| .03 f 293|243 245
. i _
25 | 1oo] zec] zet|zet) 267 267 26t 2L 28| 2.8 i 20| 2.00| 2.
10 (0K} 248 206l 2.4L ) 2-1¢) 2.14 | 2t 2.1y 2L 2.4 b 2] | 209]| 208
; .
S lo9L) rsvi 171 1.77] 1-83) L7C 183} 1.7¢ -850 1.23 E 1.2y 167 | 1.68
08y| r:36] 1.20 | 122} 1-37] 148 133} 117 128| 1.3 25| 110 143
i

|
24 HoUR DuLRATION

A 8 . C (> £

(500 . (5] A / A (s4)
100 | 100 49 | 417] %19] 4.r3] 443 4.07| 4.07 q4.17| 4.7 413) 43| 408
SO | 100 331 3.1 370) 321 37 3!—7 3.69 3,74 374- 3244l 344 3.57
23 | 100} 231| 3.31] 322 3.29] 3.29 3.27|3.27 3.28| 328| 3.18] 3.5 3.0
10 | 0] 267 zc¥| 2.c0) 257 ] 25 | 2¢z{ 259 2411258 2.53| 250] 250
S |oal| 223 21y| 243] 24| 2.0 2.20| za 20| 2,070 |210]| z02] 2.00
0.8 1.¢2] 1.43) 145% 1.58) 1,39 1.59] 140 1.2 1.3y 199} 730 | 1.33




ReizonNA

EMcArf‘kur

HARQUAHACA \VALLEY WATELSHED

8/z¢/83

DETERMINATION OF AVERKGE POINT PRECINTRION

CENTENNTAL WwWASH
SovRCE: NOAM ATLAS 2 Vol Vil Arnzomna Precip-Frepueney AtHas of thribzbinp s

| /z

SRID VALUES OF PRECIIP € MEAN (OMPUTATIONS

. PARr oL © & HR DUBATION RY HR OUVRATION
- DA 2v2] SR 109YC| 2sY¢| SvyRl o] RYE | SYE | YR | 25T SOYL | 10078
g. s j19¢l 23126 | 3141 35} 21 2¢)] 3| 3.6 Y4.0f] H-eS

A 138 1EL | 29| Ted| 208 | 3] 1.5 z5| z.e8) 33T 3721 4.0
AQeove 1354 185} 218 | 2e7 )| 208 2258 [-SB) 28] ZeS) 3.2 1 37 | 4L
fevitn _ 2381 285t 28 1 2ee ) 302 | 339y ¢ | z2>) 27 | 3.32] 3.721 47
_tdz 19 Yzee | 2g | z0e | 32 ) 453 2Y6) 2.1 | 3.5 | 385 438

138 1871z | 2¢B] 30/ | 3B Y 59l 23 | 27 | 31 278 4149,

| )30 £8Y 128 { 2.6 | 302 2.35}) £SCi 2:48) z.¢ ) 3.3 | 37 | 4/t

| /.39 1831277 [ 2us | 292 333 1-63] 25§ . Ze2 | 3.28] 2.¢8] 413 .

130 452 V200 1 2.657) 3051 3338 19 2.2 | 2.6 1 3.220 2.7 | 4.1y
I3l s Es)zas ) zee ) 29T ) 33L) 10 | 222} 2.8 | 33| 262 448

4321 182 120S l2ed | 297 ) 3234 (S5) 2aS5| 262 | 2 2ol 1412

/3 118 zi2 {262 | 205 | 23 (S2) 21 2>y 22 {275 Y4l

J391 1.83 | z/L | 2en ] 299.) 23 _L_;SE*.-Z_-J.L..-z..cs__7.25?___3 Y.13

43218 |2y V2ez | 298 | A3L8. £4.S2| 2.2 | 2oz} 225 2Ty )L

RNL284 1075 | 2.] 258 ) 202|325 ) 198 205} 2951285 ) 27 | 359,

1330 181 {zsg 2es) 200 | 34§ LS} 25| z¢y | 322 ] 3 q.12

a §_L38] 19 | zae (ze8 | 20 | 34 te2)z2s| zer ) 34 | 3.8 ] 422

- EasEg.z|s7.00 | ysa] st | s209) 22.52] 32.83] 4s47] se.32] 2307] 2105

Mg 1-3¢| 184 248 -g_.g_u]_.s.g;_-_ 23Lp 162 2.23] 2.69{ 3.3) 3.'7:7'.‘1_@

A L2815} zofy 2¢C § 298 ) 2288 148 2.0 | z4s { 348 | 255 | 355

Noer<stof §-13L 1 1192 | 22z y 2.82) 203 ) 395 ) _is2) 238} 2e3| 2usf 2y | 9.3
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